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Cephalopods of the world. An annotated and illustrated catalogue of cephalopod species known to date. Volume 2. 
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FAO Species Catalogue for Fishery Purposes. No. 4, Vol. 2. Rome, FAO. 2010. 605p. 10 colour plates.

ABSTRACT
This is the second volume of the entirely rewritten, revised and updated version of the original FAO Catalogue of 
Cephalopods ofthe World (1984). The present Volume is a multiauthored compilation that reviews 28 families, i.e. (in 
alphabetical order), Ancistrocheiridae, Architeuthidae, Australiteuthidae, Bathyteuthidae, Batoteuthidae, Brachioteuthidae, 
Chiroteuthidae, Chtenopterygidae, Cranchiidae, Cycloteuthidae, Enoploteuthidae, Gonatidae, Histioteuthidae, 
Joubiniteuthidae, Lepidoteuthidae, Loliginidae, Lycoteuthidae, Magnapinnidae, Mastigoteuthidae, Neoteuthidae, 
Octopoteuthidae, Ommastrephidae, Onychoteuthidae, Pholidoteuthidae, Promachoteuthidae, Psychroteuthidae, 
Pyroteuthidae and Thysanoteuthidae, with 83 genera and the 295 species known and named to the date ofthe completion 
of the volume. It provides accounts for all families and genera, as well as illustrated keys. Information under species 
accounts includes: valid modern systematic name and original citation ofthe species (or subspecies); synonyms; English, 
French and Spanish FAO names for the species; illustrations of dorsal and ventral aspects of the whole animal (as 
necessary) and other distinguishing illustrations; field characteristics; diagnostic features; geographic and vertical 
distribution, including GIS map; size; habitat; biology; interest to fishery; local names when available; a remarks section (as 
necessary) and literature. The Volume is fully indexed and also includes sections on terminology and measurements, an 
extensive glossary, an introduction with an updated review of the existing biological knowledge on squids (including 
fisheries information and main catch data for recent years) and a dedicated bibliography. Due to the conspicuous amount of 
literature addressing many squid species, an appendix is included in the online version, where those references considered 
most pertinent to the species are listed, by family and species, in alphabetical order by author; key words, also, are 
reported.
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1. INTRODUCTION
Patrizia Jereb, Clyde F.E. Roper and Michael Vecchione

T he increasing exploitation of finfish resources, and the 
depletion of a number of major fish stocks that formerly 

supported industrial-scale fisheries, forces continued 
attention to the once-called ‘unconventional marine 
resources’, which include numerous species of cephalopods. 
Cephalopod catches have increased steadily in the last 40 
years, from about 1 million metric tonnes in 1970 to more than 
4 million metric tonnes in 2007 (FAO, 2009). This increase 
confirms a potential development of the fishery predicted by 
GL. Voss in 1973, in his first general review ofthe world’s 
cephalopod resources prepared for FAO. The rapid 
expansion of cephalopod fisheries in the decade or so 
following the publication of Voss’s review, meant that a more 
comprehensive and updated compilation was required, 
particularly for cephalopod fishery biologists, zoologists and 
students. The FAO Species Catalogue, ‘Cephalopods of the 
World’ by C.F.E. Roper, M.J. Sweeney and C.E. Nauen was 
published in 1984 to meet this need.

The number of cephalopod species that enter commercial 
fisheries has continued to grow significantly since 1984, as a 
result of a still-growing market demand and the expansion of 
fisheries operations to new fishing areas and to deeper 
waters. It has been suggested that the cephalopod 
‘life-strategy’ may guarantee survival against environmentally 
stressful conditions, including those caused by heavy fishing. 
However, as cephalopod fisheries experienced further 
extensive development, parallel concern developed regarding 
potential overexploitation. Thus, a broad consensus emerged 
among fishery biologists to apply the experience gained from 
errors made in finfish management to avoid possible failures 
in cephalopod exploitation. To help prevent potential failures, 
refined species identification capabilities are required, as well 
as a more detailed and accurate compilation of information on 
cephalopod species, distribution, biology, fisheries and catch 
statistics. Consequently, FAO recognized that a new edition of 
the ‘Cephalopods of the World’ catalogue was required. To 
achieve this expanded goal, several authors with particular 
areas of specialization were assembled to enhance the 
accuracy, coverage and utility of this revised catalogue.

In our attempt to make this document as comprehensive 
and as useful as possible, the taxonomic coverage of this 
edition ofthe catalogue is organized into 3 levels of interest:

Level 1: species of cephalopods currently exploited 
commercially and species utilized at the subsistence and 
artisanal levels;

Level 2: species of occasional and fortuitous interest to 
fisheries; this includes species considered to have a 
potential value to fisheries, based on criteria such as 
edibility, presumed abundance, accessibility, marketability, 
etc.; species of actual or potential interest to research 
museums also are considered under this level.

Level 3: species with no current interest to fisheries, which 
are listed only with the basic information available.

The inclusion of such a wide range of species is necessary 
to provide the most comprehensive inventory of species 
potentially useful to mankind, regardless of their current

commercial status. For example, this work should be useful 
for the ever-expanding search for development and 
utilization o f ‘natural products’, pharmaceuticals, etc.

The catalogue is based primarily on information available in 
published literature. However, yet-to-be-published reports 
and working documents also have been used when 
appropriate, especially from geographical areas where a 
large body of published information and data are lacking. 
We are particularly grateful to colleagues worldwide who 
have supplied us with fisheries information, as well as 
bibliographies of local cephalopod literature.

The fishery data reported herein are taken from the FAO 
official database, now available on the Worldwide web: 
FISHSTAT Plus 2009. This information is supplemented by 
field observations made by the authors in many parts ofthe 
world, both in preparation ofthe 1984 volume, as well as for 
the current edition. These field visits provided opportunities 
to examine fresh material at landing sites, markets and 
laboratories, as well as to obtain first-hand information 
about local cephalopod fisheries from regional fisheries 
workers. Additional examinations of preserved specimens 
occurred in museums.

During the 20-plus years separating the two editions, the rapid 
development of cephalopod fisheries worldwide and the 
simultaneous increase in the population of fisheries scientists, 
their research and publications, made available an enormous 
amount of new data and research results. Sometimes it is 
difficult to evaluate the reliability of published data, especially 
with regard to the identification of species in areas where the 
cephalopod fauna has not been sufficiently studied 
taxonomically. It is entirely understandable that field workers 
isolated from good library and museum/collection facilities find 
it difficult to correctly identify the species they encounter in the 
field. Moreover, the discovery of new species, the more 
accurate delimitation of known species, or even the 
introduction of nomenclatural changes, may cause confusion 
and lead to the use of scientific names that are incorrect by 
modern standards. Although great care was exercised to 
evaluate and correct such published information used in the 
preparation of this catalogue, some incorrect interpretations 
may have occurred. Another potential limitation, in the 
taxonomic literature especially, is that information on the 
economic importance of species is rather scarce or of a very 
general nature. Also, important information may have been 
overlooked if published only in local fisheries literature that is 
unavailable on an international scale. All of these potential 
limitations, however, have been significantly mitigated during 
the preparation ofthe new edition because ofthe availability of 
on-line fisheries databases and bibliographic search 
capabilities.

Wth regard to the limitations mentioned above, we heartily 
request that readers who detect any errors in the information 
presented, or who have additional information and data that 
will enhance the accuracy and utility of this book, please 
contact and inform one of the authors or the Species 
Identification and Data Programme (SIDP) of the Marine 
Resources Service, Fisheries Resources Division, Fisheries 
Department, FAO Rome.
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For further reading and information on cephalopod biology, 
fisheries and resources, several references and websites 
are listed at the end of references.

1.1 Plan of the Catalogue

This catalogue is organized by fam ilies and the ir 
appropriate genera within major cephalopod groups. The 
type genus within each family is treated first, then all 
remaining genera are listed alphabetically. The type 
species within each genus is treated first, then all species 
are listed alphabetically.

Level 1 includes the most important species for fisheries 
utilization, and it consists of detailed information in all 12 
categories listed below. Level 2, which comprises those 
species of occasional or potential interest to fisheries, 
consists of whatever inform ation is availab le and 
appropriate forthe 12 categories. Level 3, those species for 
which there is no current direct or indirect interest to 
fisheries, consists of basic information (i.e. scientific name, 
size, geographical distribution, literature). The format within 
the species sections includes the first two levels of 
treatment (Level 1 and Level 2) presented together. 
Species included in Level 3 are presented at the end of 
each family.

Consequently, each major group and family is introduced 
with general descriptive remarks, illustrations of diagnostic 
features, highlights of the biology and relevance to 
fisheries. The information that pertains to each species in 
Levels 1 and 2 is arranged by categories as follows: 
(1) scientific name; (2) synonymy; (3) misidentifications; 
(4) FAO names; (5) diagnostic features with illustrations;
(6) maximum known size; (7) geographical distribution with 
map; (8) habitat and biology; (9) interest to fisheries; 
(10) local names; (11) remarks (12) literature.

(1) Scientific Name: Reference to author, date and 
publication citation is given for the original description of 
each species.

(2) Frequent Synonyms: Principal synonyms and name 
co m b in a tion s  are lis ted . Due to the  com p lex 
situation/evolution of Myopsid and Oegopsid squid 
systematics in the last decades, this section is particularly 
detailed in this volume; even synonyms not “frequent” in a 
common language usage and/or different names used for 
species by different authors are reported, as an additional 
tool/information to the users.

(3) Misidentifications: Misidentifications as other species 
are reported here and discussed in detail when appropriate 
under section 11, Remarks, along with other nomenclatural 
points.

(4) FAO Names: English, French and Spanish names for 
each species, used primarily within FAO, are selected on 
the basis ofthe following criteria: (i) each name must apply 
to one species only, in a worldwide context; (¡i) the name 
must conform to FAO nomenclatural spelling; (iii) the name 
should apply only to a cephalopod species, and should not 
lead to confusion with species names in other major animal 
groups. Wherever possible, these names are selected 
based on vernacular names (or parts of names) already in 
existence within the areas where the species is fished. FAO 
species names, of course, are not intended to replace local 
species names, but they are considered necessary to

overcome the considerable confusion caused by the use of 
a single common name for many different species, or 
several names forthe same species.

(5) Diagnostic Features: Distinctive characters for the 
species are given as an aid for identification, accompanied 
by pertinent illustrations. Species identifications should be 
attempted only after verification ofthe family through use of 
the illustrated key to families. Reference to FAO Species 
Identification Guides is given wherever relevant.

(6) Size: The known mantle length (or total length in some 
cases) of both males and females is provided where 
possible. Sizes or measurements might not be completely 
comparable because they were taken mostly from 
preserved or fixed specimens, but measurements of 
commercially important species often come from fresh 
material. Because of the elasticity of tentacles and arms, 
total length is not a very accurate measurement. Where 
both total length and mantle length are given, the respective 
figures do not necessarily pertain to the same specimen but 
may have been obtained from different sources. The 
available information on the size attained by some species 
often is very meagre, so the maximum reported size cited 
here might be considerably smaller than the actual 
maximum size. Maximum weight is given when available.

(7) Geographical D istribution: The entire known 
geographic range of the species, including areas of 
seasonal occurrence, is given in the text and shown on a 
map. In cases where only scattered records of occurrence 
are available, question marks have been used to indicate 
areas of suspected or unconfirmed distribution.

(8) Habitat and Biology: The known depth range of the 
species and information on salinity and temperature of its 
habitat are given where available. For the sake of 
exactness actual depth data are reported, as given in the 
referenced literature. Information on biological aspects, 
such as migration, spawning season and area, longevity, 
prey, and predators, also is included. Due to the dominant 
role of squids in the marine environment, this section is 
especially detailed in this volume.

(9) Interest to Fisheries: This paragraph gives an account 
ofthe areas where the species is fished and ofthe nature of 
the fishery; its importance either is qualitatively estimated 
(minor, moderate, major or potential) or actual figures of 
annual landings are provided. Data on utilization (fresh, 
dried, cooked, frozen, canned, etc.) also are given where 
available. Here, too, the quality and quantity ofthe available 
information varies considerably among the species, and it is 
reported in as much detail as possible in relation to the 
squid’s significance to the fisheries.

(10) Local Names: These are the names used locally for 
the topic species. The present compilation is necessarily 
incomplete, since only a fraction ofthe local names applied 
to specific entities actually is published. In many cases, 
local names are available only for species that support 
traditional fisheries. Apart from possible omissions due to 
limitations of literature available, some of the names 
included may be somewhat a rtific ia l, i.e. through 
transliteration of indigenous words into English. The local 
species name is preceded by the name of the country 
concerned in capital letters and, where necessary, by 
geographical specifications in lower case letters.
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(11) Remarks: Important information concerning the 
species, but not specifically linked to any of the previous 
categories, is given here. For example, in some cases the 
taxonomic status of certain scientific names requires further 
discussion. Other nomenclatural problems are discussed in 
this section, such as the use of subspecies names.

(12) Literature: This includes references to the most 
important publications relevant to the species, particularly 
on biology and fisheries. Additional references are included 
in the bibliography. In the case of a few uncommon species, 
only systematic papers are available. The massive amount 
of literature relevant to fisheries for many species of squids 
required that appendices be compiled for this Volume. The 
appendix includes a list of publications useful to gain an 
understanding ofthe species biology, ecology and fisheries. 
Publications are listed by author’s name, date of publication 
and key words for the publication’s contents.

1.2 General Remarks on Cephalopods

The group known as cephalopods (class Cephalopoda) is 
the most complex in the phylum Mollusca, and indeed, in all 
ofthe invertebrate phyla. Cephalopods include exclusively 
marine animals that live in all oceans ofthe world with the 
exception of the Black Sea, from the Arctic Sea to the 
Antarctic Ocean and from the surface waters down into the 
deep sea.

Cephalopods first appeared as a separate molluscan 
taxonomic entity, the nautiloids, in the Upper Cambrian 
period (over 500 million years ago), but more than half of 
these ancestors were already extinct by the end of the 
Silurian, 400 million years ago, when only the nautiluses 
survived. Meanwhile, other forms arose in the late 
Palaeozoic (between 400 and 350 million years ago), 
including those of the Subclass Coleoidea, but most of 
them became extinct by the end ofthe Mesozoic, about 150 
million years ago. The only members of the subclass 
Coleoidea that exist today are the forms that developed in 
the Upper Triassic and Lower Jurassic (between 200 and 
150 million years ago).

Although there is a long fossil record of many different 
groups, all living cephalopods belong to two ‘subclasses’: 
the Coleoidea, which includes the major groups known as 
squids, cuttlefishes sensu lato, octopods and vampires, 
and the Nautiloidea, containing two genera, Nautilus  and 
A llonau tilus , the only surviving cephalopods with an 
external shell.

At the present time the status and understanding of the 
S ystem atics  and C la s s ific a tio n  of the R ecent 
Cephalopoda is under considerable discussion. The 
families of living cephalopods are, for the most part, well 
resolved and relatively well accepted. Species-level taxa 
usually can be placed in well-defined families. The higher 
c lass ifica tion , however, s till is not resolved. The 
classification above the family level is controversial and a 
broad consensus still needs to be achieved. This situation 
is not unexpected for a group of organisms that has 
undergone explosive research attention in recent decades.

Consequently, rather than accept and promote any 
particular scheme of classification, before consensus and 
stability are achieved, we will use an ‘operational

breakdown’ that is satisfactory for the objectives of this 
Catalogue. For practical purposes we separate the 
cephalopods into several groups, without assigning or 
implying taxonomic relationships. Figure 1 diagrams 
several of the classification schemes currently under 
discussion.

In this work the following groups are used, as illustrated in 
Figure 21/:
Nautiluses 
Cuttlefishes 
Bobtail squids 
Bottletail squids 
Pygmy squids 
Ram’s horn squid 
Myopsid squids 
Oegopsid squids 
Vampires 
Cirrate octopods 
Incirrate octopods

Unresolved taxa:

Spiru la
Idiosepius
Bathyteuthis
Chtenopteryx
Sepiadariidae

Plural versus singular usage of cephalopod common group 
names is standardized as follows:

squid, cuttlefish, octopod, octopus, vampire, nautilus
refer to one individual or one species;

squids, cuttlefishes, octopods, octopuses, vampires, 
nautiluses refer to two or more individuals and/or species. 
These terms are also used to indicate the major groups.

The term ‘cuttlefishes’ also is used ‘sensu lato’ to indicate the 
following groups: Cuttlefishes, Bobtail squids, Bottletail 
squids, Pygmy squids and the Ram’s horn squid. Cuttlefishes, 
along with Nautiluses were treated in Volume 1 (Jereb and 
Roper, 2 0 0 5 ).

We differentiate between the members of the family 
Octopodidae, which are called octopus/octopuses, and 
the members o fthe whole group (Incirrate and Cirrate or 
any combination of non-Octopodidae taxa), which are 
called octopod/octopods. Octopods will be treated in 
Volume 3.

This second volume ofthe Catalogue is focused on Squids.

1.3 General Remarks on Squids

Squids occur in almost all marine habitats of the world. 
Salinity is considered to be a limiting factor in squids 
distribution; they are generally restricted to salinity 
co nce n tra tion s  between 2 7  and 37% o. However, 
Lolliguncu la  brevis, which lives and reproduces in waters 
of 17%o, demonstrates a capacity for a higher degree of 
salinity tolerance (Hendrix et al., 1981). Some species

1/ The endings used in the group names do not imply any level of classification.
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Roper etal. (1984) Order
Teuthoidea

Suborder
Myopsida

Sepioidea
Vampyromorpha

Octopoda
Cirrata
Incirrata

Engeserand Bandel (1988) Superorder Order Suborder
Spirulida

Decapoda

Vampyromorphoidea

“higher decapods” 
(name not given)

Vampyromorpha

Octopoda

Teuthina
Sepiina

Cirrata
Incirrata

Clarke (1988b) Order
Sepioidea
Sepiolioidea

Teuthoidea

Suborder

Myopsida
Oegopsida

Vampyromorpha 
Octopoda______

Sweeney and Roper (1998) Superorder Order Suborder

Decabrachia

Octobrachia

Spirulida
Sepiida
Sepiolida

Teuthida

Vampyromorphida

Octopodida

Myopsina
Oegopsina

Cirrina
Incirrina

Young etal. (1998a) Division Superorder

Decapodiformes

Neocoleoidea

Order
Oegopsida
Myopsida

Sepioidea

Suborder

Vampyromorpha
Octopodiformes

Octopoda

Sepiida
Sepiolida
Spirulida
Incertae sedis

Cirrata
Incirrata

Boletzky (1999) Grade Superorder Order

Decabrachia

Spirulida
Sepiida
Sepiolida
Idiosepiida
Teuthida

Vampyropoda
Pseudooctobrachia Vampyromorpha

Octobrachia
Cirroctopoda
Octopoda

1 2 3 4 5
Oegopsida

Decabrachiomorpha
Spirulida

Uniductia
Myopsida

Loliginida
Neocoleoidea Sepiida

Vampyromorpha
Octobrachiomorpha

Octopoda
Cirrata
Incirrata

Haas (2002)

Fig. 1 Some conflicting suprafamilial classifications of living coleoid cephalopods
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NAUTILOIDEA
Shell external, coiled, 
chambered, 2 pairs of gills; 
funnel bilobed; up to 94 
circumoral appendages

Nautilus macromphalus  -  

NAUTILUSES
j shell absent j—

COLEOIDEA
Shell internal, variously 
modified, reduced, or 
absent; 1 pair of gills; 8-10 
circumoral appendages

8 antis, 2
tentacles,

contractile, -
not retractile,

no pockets

8
circumoral

appendages

a pair of 
small, 

filamentous 
appendages 
in pouches 

between 
bases of 

arms I and II

secondary
filamentous
appendages

absent

8 arms, 2 
ventrolateral 

tentacles, 
retractile 

into pockets

shell straight.
feather-

or-rod-shaped.
chitinous

shell
rudimentary,

chitinous

shell reduced to 
U- or V-shaped 

or saddle-shaped 
cartilaginous 

support

shell well 
developed, 

spirally coiled, 
chambered

shell 
chitinous, 

thin, broad, 
plate-like

shell reduced to 
a degenerated 

vestige of small, 
cartilaginous 

rods or absent

shell well 
developed.

straight
calcareous,

laminate

fins narrow, ovate, short, with 
fnnged margins, antenorfy attached 

almost perpendicularly to the 
longitudinal axis of the mantle

Sepia bertheloti -  CUTTLEFISHES

fins wide, rounded, semicircular or 
kidney-shaped, attached about 

midway along the mantle

fins small, kidney-shaped, 
attached laterally to 

posterior end of mantle

fins narrow, located dorsolaterally on 
mantle, approximately equal to 

mantle length, posterior fin lobes free

eye without comea: lens in open 
contact with sea water; 

gonoducts paired: no suckers on 
buccal lappets: hooks present in 

many groups

eye covered by transparent 
membrane (cornea); gonoduct 

single; suckers on buccal 
lappets; hooks absent

fins narrow or short, 
ear-shaped, fin 

attachment long

1 pair of separate, paddle-like 
fins; light organ present at base 
of each fin and medial to each 

eye dorsally

1 pair of widely 
separate, 

paddle-like fins; 
cirri on arms

no fins; no 
cirri on 
arms

10
circumoral

appendages

Idiosepius notoides - PIGMY SQUIDS

F.uprymnu tusmunicu - BOBTAIL SQUIDS

Loligo forbesii -  MYOPSID SQUIDS

I lle x  argentinus - OEGO PSID SQUIDS

Vampyroteuthis infernalis -  VAMPIRES

Cirrothauma -  CIRRATE OCTOPODS

Octopus vulgaris - INCIRRATE OCTOPODS

Sepiadarium kochii - BOTTLETAIL SQUIDS

Fig. 2 Living cephalopods
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inhabit the Red Sea and the southern coasts ofthe Iberian 
Peninsula (Guerra, 1 9 9 2 ), where the salinity is higher than 
37%o and other species have been found in waters where 
salinity ranges between 2 5  and 18%o (Sea of Marmara; 
Unsal et al., 1 9 9 9 ). The habitat depth range extends from 
the intertidal to over 5 0 0 0  m. Many species of oceanic 
squids undergo diel vertical migrations: they occur at 
depths of about 2 0 0  to 7 0 0  m during the day, then at the 
onset of twilight and increasing darkness, they ascend into 
the uppermost 2 0 0  m for the night. A  deeper-living layer of 
diel migrators occurs from about 1 0 0 0  m to 6 0 0  m during 
the daytime. The abundance of squids varies, depending 
on genera, habitat and season, from isolated individuals, 
small schools with a few dozen individuals, to huge schools 
of neritic and oceanic species with millions of specimens.

General charcteristics

The size of adult squids ranges from less than 10  mm 
mantle length (e.g. some members of the fam ily 
Pyroteuthidae) to the giant squid Architeuthis  sp. and the 
colossal squid Mesonychoteuthis ham iltoni, at well over 
2  m mantle length. The largest specimens may weigh over 
5 0 0  kg, but the average size of commercial species is 2 0 0  
to 4 0 0  mm mantle length and about 0.1 to 2 .0  kg total 
weight.

Squids are easily distinguished by external characteristics: 
they have an elongate, cylindrical body with posterolateral 
fins on the mantle (rarely, the fins extend for the length of 
the mantle); 10 circumoral appendages anteriorly on the 
head, not connected at bases with a web (except 
Histioteuthidae); 8 arms with 2 (occasionally 4 or more) 
series of stalked suckers with chitinous rings (and/or 
chitinous hooks in some groups) that extend along the 
entire arm length; 2 longer tentacles with an organized 
cluster of 2 or more series of stalked suckers (and/or hooks) 
at the distal section (tentacular club); the proximal 
tentacular stalks usually are devoid of suckers or hooks.

Squids are soft-bodied, bilaterally symmetrical animals with 
a well-developed head and a body that consists of the 
muscular mantle, the mantle cavity that houses the internal 
organs, and the external fins. The head bears an anterior 
circum-oral (surrounding the mouth) crown of mobile 
appendages (arms, tentacles). Arms and tentacles bear 
suckers and/or hooks, which are powerful tools to seize 
prey. The mouth, at the interior base ofthe arm crown, has a 
pair of chitinous jaws (the beaks) and, as in other molluscs, 
a chitinous tongue-like radula (band of teeth).

The ancestral mollusc shell is reduced to a rigid structure 
composed of chitin, the gladius or pen, sometimes quite 
thin and flexible.

The loss of the external shell allowed the development of a 
powerfu l m uscu lar mantle tha t became the main 
locomotory organ for fast swimming, via water jettisoned 
from the funnel. The funnel (also known as siphon, an 
archaic term correctly applied to some other molluscs, but 
not to modern, extant cephalopods) is a unique, 
multifunctional, muscular structure that aids in respiration 
and expulsion of materials, in addition to locomotion. 
Oxygenated water is drawn through the mantle opening 
around the head (neck) into the mantle cavity, where it 
bathes the gills for respiration. Muscular mantle contraction 
expels the deoxygenated water from the mantle cavity 
through the ventrally located funnel. The discharge jet

serves to eliminate nephridial and digestive wastes, as well 
as to complete the respiratory cycle and for locomotion. 
Female reproductive products (eggs, egg masses) also are 
discharged through the funnel. Squids produce ink, a dark, 
viscous fluid also expelled through the funnel. The ink may 
take the form of a mucoidal ‘pseudomorph’ (false body) to 
decoy potential predators, or of a cloud to obscure the 
escaping cephalopod.

One pair of gills (ctenidia) is present, for respiration, i.e. to 
extract the oxygen from the water. Squids may use anerobic 
muscle layers, and cutaneous respiration also occurs.

The circulatory system

The circulatory system is distinctive within the Mollusca. It is 
a closed system (blood contained within vessels), similar in 
many respects to that of vertebrates, that fulfills the demand 
for the more efficient circulation required by an active 
locomotory system. The system is composed of a principal, 
or systemic, heart, two branchial hearts and developed 
arterial, venous and capillary systems that supply blood to 
the muscles and organs. The oxygenated blood passes 
from the gills through the efferent branchial vessels to the 
systemic heart, where it is expelled from the ventricle 
through three aortas: the cephalic or dorsal aorta, which 
supplies the head and the anterior part of the gut; the 
posterior, minor or abdominal aorta that supplies the mantle 
and fins along with the posterior part of the gut and the 
funnel; and the gonadal aorta that develops gradually with 
sexual maturation of the animal. The blood is collected 
through sinuses and capillaries into the veins, through 
which it passes to the branchial hearts that pump it through 
the filaments ofthe gills. The circulating respiratory pigment 
used fo r oxygen tra n s p o rt is co pp e r-co n ta in in g  
haemocyanin, a system of rather lower efficiency than the 
iron-containing haemoglobin of vertebrates. Blood sinuses 
in living squids are much reduced and replaced functionally 
by muscles. The circulatory system therefore has to work 
against the peripheral muscle-induced pressure, which 
increases with increasing activity (maximum during 
jet-swimming). It also has to cope with the resistance ofthe 
small diameter ofthe final capillary blood vessels, and the 
low oxygen carrying capacity ofthe blood (less than 4 .5 %  
by volume). In spite of these limitations, the system has 
other functional modifications (see for example Wells and 
Smith, 1 9 8 7 ; Martin and Voight, 1 9 8 7 ) that achieve the 
capacity to deliver oxygen at a rate comparable to that of 
active fishes, enabling squids to accomplish extraordinary 
swimming, attack and escape performances.

The excretory system

The excretory system also differs markedly from that of 
other molluscs and, along with the closed circulatory 
system and the branchial circulation, enables unique 
relationships between blood and the final secretion, the 
urine. The excretory system consists basically ofthe renal 
sao with the renal appendages (organs comparable to 
vertebrate kidneys), the pericardial glands, the branchial 
hearts and the gills. Squids are ammoniotelic, whereby 
ammonium ions are continuously released by the gili 
epithelium and by renal appendages into the surrounding 
water. Ammonium ions are used by buoyant squids to 
replace denser chloride ions in fluids in the coelom and in 
the body tissues. Because this solution is less dense (and 
hence more buoyant) than seawater, it provides lift for 
neutral or positive buoyancy.
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The nervous system

The nervous system is highly developed, with a large brain 
and peripheral connections, contrasting with the original 
molluscan circumesophageal nerve ring. Among its most 
remarkable features is the giant fibre system that connects 
the central nervous system with the mantle muscles. This 
system consists of three orders of cells and fibres and 
ensures the immediate and simultaneous contraction of 
mantle, fins and retractor muscles of both sides, ratherthan 
an anterior to posterior sequential contraction that would be 
counter-productive for water movement (expulsion). Also 
remarkable is the eye development of squids, for which 
vision plays a major role in life. Their eyes are large, have a 
design generally similar to that of fishes and other 
vertebrates (e.g. a lens focuses images on the retina), and 
all the available evidence suggests that the ocular/visual 
performance is comparable to that of vertebrates. Squids 
also have developed a system to keep the focused image 
stationary on the retina while the animal turns, by moving 
the eyes in coordination with the head/body movement. 
This is extremely important for hunters that rely on sight, 
and it is accomplished by connections of the eye muscles 
with the statocysts, a bilateral mechanism similar to the 
vestibulo-optic system of fishes. The statocyst system 
provides squids with information on their orientation, as well 
as changes in position and direction of movement. It is a 
highly developed system that consists of two separate 
cavities located bilaterally in the cartilaginous skull, 
posteroventral to the brain. The statocysts contain nervous 
cells and receptors differentiated to detect both linear 
acceleration, with the aid of calcareous stones called 
statoliths, and angular acceleration. Some squids also have 
extra-ocular photoreceptors (photosensitive vesicles) 
about which little is known; in mesopelagic squids they 
appear to monitor light intensity in order to enable the 
animals to match their counter-illumination with the ambient 
light with their own photophores (light-producing organs). 
Squids are provided with numerous mechano- and 
chemoreceptors and recent evidence indicates that in 
some species, e.g. Loligo  vulgaris, ciliate cells form lines 
in several parts of the body, a system analogous to the 
lateral-line system in fishes.

Squids are able to change colour by using a complex 
system of chromatophores under nervous control. The 
chromatophores are pigment-filled sacs present in the skin, 
and capable of remarkable expansion and contraction. This 
system responds virtually instantaneously to contemporary 
situations in the environment, and it is critical for survival. 
Squid species also have iridocytes (shiny, reflective 
platelets) in the skin. Squids’ behaviour includes rapid 
changes in overall colour and colour pattern and many 
deep-sea forms camouflage themselves by producing 
bioluminescent light from photophores which eliminate their 
silhouettes against the down-welling sunlight in the dimly-lit 
mid-depths.

Locomotion

Locomotion is achieved by a combination of jet propulsion 
and flapping or undulating the fins on the mantle. The fins 
on the mantle also provide balance and steering during jet 
propulsion. Many families of midwater squids have evolved 
to ‘low energy life styles’ and achieve neutral buoyancy by 
producing and storing in tissues or in different organs 
substances/elements with specific properties, such as oils

or solutions of ammonium ions. This capability enables 
squids to inhabit open water, even in the great depths in the 
ocean, the greatest volume of living space on earth.

Feeding

Squids are voracious, active predators that feed upon 
crustaceans, fishes and other cephalopods. The speed of 
squids, their high mobility and powerful visual systems, 
along with strongly-muscled arms and tentacles, both 
equipped with suckers and/or hooks, make them extremely 
efficient hunters. A common hunting technique involves 
extremely rapid shooting forward of the tentacles to capture 
the prey, while in some oegopsid squids the tentacles may 
be used like long, sucker-covered fishing lures. The 
captured prey is brought to the mouth and killed by bites of 
the strong, chitinous beaks, equipped with powerful 
muscles. Digestion is rapid and efficient and squid 
metabolism is essentially proteinic: there is little or no 
digestion/assimilation of carbohydrates and lipids. Food 
conversion is highly efficient but such active animals like 
squids can eat from 3 to 15% of their body weight each day.

Reproduction

Squids are dioecious (separate sexes) and many species, 
though not all, exhibit external sexual dimorphism, either in 
morphological or morphometric differences. Females 
frequently are largerthan males and males of most species 
possess one, occasionally two, modified arm(s) (the 
hectocotylus) for transferring spermatophores to females 
during mating. The males of some species also exhibit 
modifications to other arms, in addition to the hectocotylus. 
The hectocotylus may be simple or complex and can 
consist of modified suckers, papillae, membranes, ridges 
and grooves, flaps. The one or two “nuptual” limbs function 
to transfer the spermatophores (tubular sperm packets) 
from the male’s reproductive tract to an implantation site on 
the female. The spermatophores may be implanted inside 
the mantle cavity (where they may penetrate the ovary), into 
the oviducts themselves, around the mantle opening on the 
neck, on the head, in a pocket under the eye, around the 
mouth or in other locations. Females of a few species also 
deve lop g en de r-spe c ific  s truc tu res  (e.g. a rm -tip  
photophores) when mature.

Mating often is preceded or accompanied by courtship 
behaviour that involves striking chromatophore patterns 
and display.

Copulatory behaviour varies significantly among species, in 
colour and textural display, proximity of male and female, 
duration of display and spermatophore transfer, and the 
location of implantation of the spermatophores on the 
female.

The gonads form a single mass at the posterior end of the 
mantle cavity, and female gonoducts may be paired (in 
oegopsids) or single, as in other squids. The reproductive 
systems are highly complex structures with ducts, glands 
and storage organs. Female squids have nidamental 
glands and loliginids have accessory nidamental glands, 
as well. Spermatophores are produced in the multi-unit 
spermatophoric gland and stored in the Needham’s sao, 
from which they are released through the terminal part of 
the duct, the “penis”. This term is not strictly accurate,
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because the spermatophores are passed to, or taken by, 
the hectocotylized arm(s), which in turn transfer(s) the 
spermatophore(s) to the female. The number and size of 
spermatophores vary greatly, depending on the species 
and group (for reviews on spermatophore structures and 
function see Mann et al., 1966, 1970; Mann, 1984; 
Nigmatullin et a i ,  2003). Once in contact with seawater, the 
so ca lled  ‘sperm a tophoric  re a c tio n ’ begins. The 
spermatophores evert, with the resultant extrusion of the 
sperm packet caused by the penetration of water inside the 
spermatophoric cavity, where the osmotic pressure is 
higher. The resulting extruded sperm packet is named 
spermatangium (or sperm bulb or body). Sperm are able to 
survive several months once stored in the female, at least in 
some species, and fertilization of mature ova may take 
place either in the ovary, the mantle cavity or the arm eone 
formed by the outstretched arms while the eggs are laid. 
Fertilized eggs are embedded in one or more layers of 
protective coatings produced by the nidamental glands and 
generally are laid as egg masses. Egg masses may be 
benthic or pelagic.

Eggs of neritic, inshore squids, except in Sepioteuthis, 
generally are very small (only a few millimetres in diameter) 
and frequently are laid in finger-like pods each containing 
from a few to several hundred eggs. Deposited in 
multi-finger masses (sometimes called ‘sea mops’), these 
eggs are attached to rocks, shells or other hard substrates 
on the bottom in shallow waters. Many oceanic squids lay 
the ir eggs into large sausage-shaped or spherical 
gelatinous masses containing tens or even hundreds of 
thousands of eggs that drift submerged in the open sea.

Growth and life history

Development of squid embryos is direct, without true 
metamorphic stages. However, hatchlings undergo gradual 
changes in proportions during development and the young 
of some species differ from the adults. Thus, the term 
‘paralarva’ has been introduced for these early stages of 
cephalopods that differ morphologically and ecologically 
from older stages. The paralarvae of many deep-sea 
species of squids occur in the upper 100 m of the open 
ocean; then they exhibit an ontogenetic descent, gradually 
descending to deeper depths with increasing size until the 
adult depth is attained. Time of embryonic development 
varies widely, from a few days to many months, depending 
on the species and the temperature conditions. Hatching 
may occur synchronously from a single clutch or be 
extended over a period of 2 or 3 weeks.

In spite of the large number of studies and research carried 
out on squids, especially in recent decades, the life history 
of many species still is unknown, and our knowledge of the 
life cycles of the members of this interesting group remains 
fragmentary. Information comes from studies in the field as 
well as from observations in the laboratory. However, little is 
known of life history for species that are not targets of 
regular fisheries, and only a few squid species have been 
reared successfu lly in the laboratory. Studies and 
monitoring of growth are complicated by the high variability 
in individual growth rates. This makes it difficult to apply 
conventional methods, e.g. length frequency analysis, used 
for more trad itional resources such as fishes and 
crustaceans. Determination of age also is difficult, because 
squids have few hard structures that show daily marks 
(rings) that enable direct estimates of age. In the last 20

years, progress has been made on the study and analysis 
of squid statoliths that has resulted in an increased 
knowledge of age. This has led to changes in our 
conceptions about the physiology and ecology of many 
species, but more research is required before a full 
understanding is achieved (see Jereb et al., 1991; Okutani 
et al., 1993; Jackson, 1994a, Lipinski and Durholtz, 1994 
for reviews and discussions). Principal results obtained 
from the research generally confirm a very high growth rate 
in squids, comparable to that of the fastest-growing fishes.

The life expectancy of most squids appears to range from a 
few months to one or two years, and many small oceanic 
squids, such as pyroteuthis may complete their life cycles 
in less than six months. Recent evidence, however, 
suggests that larger species of squids, for example the 
giant squid (.Architeuthis  spp. ), as well as those that live in 
coldest habitats, may live for several years.

A general consensus exists that spawning is a terminal 
event, in spite of the high variability in the duration of 
individual spawning periods (5 to 50% of ontogenesis; 
Nigmatullin, 2002b) as well as the type of spawning, e.g. 
from one-time, total spawning, to prolonged, intermittent, 
multiple batches (see Rocha et al., 2001 for a review). All 
squids die after their spawning period.

Systematics status

The total number of living species of squids that currently 
are recognized is more than 300; 295 are listed in the 
present volume. The status of the systematics of squids has 
changed in the last 30 years, as research and associated 
scientific discussions have increased substantially. 
However, phylogenetic relationships among many families 
remain uncertain, and new species are described fairly 
frequently as new habitats are explored and as families are 
gradually better-understood.

Conclusions

Squids are important experimental animals in biomedical 
research with direct applications to human physiology and 
neurology, for example. Because of their highly developed 
brains and sensory organs, they are valuable in behavioural 
and comparative neuro-anatomical studies. In addition, the 
extremely large single nerve axons of some squids, the 
largest in the animal kingdom, are used extensively in 
neuro-physiological research.

The bite of squid can be painful at the least to humans, or 
secondarily infected, or, rarely, lethal. A documented threat 
by squids to humans is from the large ommastrephid squid, 
Dosidicus gigas, which forms large aggressive schools that 
are known to have attacked fishermen that have fallen in 
the water, causing several confirmed deaths. Scuba divers 
also have been attacked. Therefore, squids must be 
handled carefully.

1.4 Interest to Fishery and Role in the Ecosystem

Squids are an important resource for human consumption. 
Of the total cephalopod catch of over 4 million tonnes 
reported for 2007 by FAO statistics (FAO, 2009), over 3 
million tonnes were squids, i.e. about 74%. The impressive 
increase in squid production during the last 25 years is due
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mainly to the ‘discovery’ and increasing exploitation of squid 
resources in the southwest Atlantic, principally for Illex 
argentinus, as well as an increase in the production of 
other major squid target species, mainly Todarodes 
pacificus in the northwest Pacific and Dosidicus gigas in 
the eastern Pacific. Illex argentinus catches exceeded 
1 million tonnes in 1999, a record peak which placed this 
species at the eleventh position in value of the total world 
marine-species production for that year. Fluctuations in 
squid catches are responsible for the major fluctuations in 
total cephalopod landings, changes usually related to a 
combination of environmental, marketing and/or political 
causes.

About 30% of world squid catches is taken in the southwest 
Atlantic; followed by the eastern Pacific, with about 20%, 
then the Northwest Pacific (about 13%); however, 
sm aller-scale fishing activ ities in other areas also 
developed consistently in the last decades (see, for 
example, the Indian Ocean fisheries).

Numerous fishing techniques and methods to capture 
squids have been developed over time. These were 
extensively reviewed, for example, by Rathjen (1984, 1992 
[1991]) and Roper and Rathjen (1991). They include lures, 
jigs, lampara nets, midwater trawls and otter trawls.

Jigging is the most widely used method, which accounts 
for almost half of the world squid catch, primarily 
ommastrephids, but also a few loliginids. This technique is 
employed primarily at night, when many species of squids 
are attracted to the fishing vessel by lights. Figure 3 shows 
the distribution of the world’s light fishery for some of the 
most important squid species. Jigs, which feature 
numerous, variously-arranged, barbless hooks (Plate I, 6), 
are lowered and retrieved by jigging machines that simulate 
the constant swimming behaviour of natural prey, inducing

the squids to attack them. While simple hand-jigging 
machines are still used in small-scale, artisanal fisheries, 
large modern vessels for industrial fishing activities are 
equipped with scores of automated, computer-controlled 
jigging machines, each capable of catching several tonnes 
per night (Plate I, 1 and 5).

Trawling is the secondmost productive fishery method to 
catch squids (Plate I, 2). Formerly, almost all squids were 
caught as bycatch in trawl fisheries for finfishes and 
shrimps. However, the amount of squids taken as bycatch 
in bottom trawls for finfish fisheries drove increasing 
attention to the resource by the 1980s; this led to the 
development of the (principally) midwater trawl fisheries 
specifically targeting squids, particularly the South 
Atlantic/Sub-Antarctic fishery ior Illex argentinus. Trawling 
is a very efficient technique to catch species, but 
soft-bodied animals like cephalopods are often damaged by 
the other species in the catch, particularly in benthic and 
epibenthic otter trawls. Even in fisheries in which 
squid-specific trawling occurs, the huge catches of squids 
per tow often result in crushed and damaged product. 
Consequently, trawled squid product generally is less 
valuable than jig-caught squids. However, modern oceanic 
trawlers can process on board many metric tonnes of 
cephalopods per day, which helps insure a high-quality 
product. Bottom trawling can be very dangerous for benthic 
habitats because of the physical damage it causes to the 
seabed and associated fauna and because of its lack of 
selectivity. Consequently, less intense exploitation by this 
traditional fishing technique and an approach toward 
diversification of methods and redistribution of the fisheries 
through different areas were encouraged and still are highly 
recommended, especially in situations where small-scale 
fisheries still exist and new, more efficient methods can be 
implemented. Nearshore, neritic squids frequently are 
caught by purse seines, lift nets, beach seines, etc.
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{Todarodespacificus and Ommastrephes bartramii) {Illex argentinus)

Fig. 3 Distribution of the world’s light fisheries for ommastrephids (illustrations based on night-time satellite imagery)
(from  Rodhouse et al., 2001)
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The utilization of squids for human consumption is 
extensive and diverse. Products range from fresh food, 
eaten raw as ‘sashimi’ in Japan and, in recent years, 
worldwide, and fresh-cooked, as well as various types of 
processed product (dried, canned, frozen, reduced to meal, 
etc.). The high protein and low fat content of cephalopods 
make them an important and healthy element in the human 
diet. Considering the present level of exploitation of the 
commercially-fished squid populations, a further increase 
in such fishery production is likely to occur, first by 
expansion of the fisheries into the less-fished regions of the 
oceans, e.g. the Southern Ocean, probably the ‘last frontier’ 
in the field of marine fisheries. There, a standing stock of 
squid biomass as high as 100 million tonnes was estimated 
by scientists, based on an estimate of 30 million tonnes 
consumed by vertebrate predators (see Rodhouse et al., 
1994 for details), even though squid captures are rarely 
highly successful. Therefore, a priority for the future 
research in the field of Antarctic cephalopod biology will be 
to assess the squid biomass there, quantitatively and 
qualitatively, with the objective of determ ining and 
developing a sustainable fishery production. However, 
polar squids probably are longer living and slower growing 
than species currently harvested. Therefore, caution must 
be exerc ised  in assum ptions  and d ec is ion s  fo r 
management of polar squid fisheries.

In the future, it is likely that attention will be focused on 
finding other species and families to replace fish stocks that 
become severely reduced by overfishing. Even though 
clear evidence reveals the existence of large cephalopod 
resources available for exploitation in the open oceans, 
based on the estimated consumption by predators (see 
Clarke, 1996b; Piatkowski et a i, 2001a for reviews), many 
oceanic squids are distasteful for human consumption as 
their tissues have a high ammonium content. Research is 
being carried out on how to remove this factor on a 
commercial scale, but results will take time and catches will 
need to be processed before marketing and utilization. A 
number of ommastrephid squids that lack ammonium are 
considered to be underexp lo ited. These include: 
Sthenoteuthis pteropus, Ommastrephes bartramii, 
Martialia hyadesi, Todarodes sagittatus, Sthenoteuthis 
oualaniensis, Nototodarus philippinensis, Dosidicus 
gigas, and the circumpolar, sub-Antarctic Todarodes 
filippovae. Exploitation of these species would provide 
large tonnages of high quality cephalopods and would 
require only minor development in catching techniques. 
However, it will be necessary to determine where these 
species congregate for feeding and spawning activities. An 
analysis of biomass, production and potential catch for the 
Ommastrephidae species is presented in Nigmatullin 
(2004).

Although a number of other oceanic squid families have 
large populations and high quality flesh, they are not 
currently exploited on a commercial scale except for a few 
seasonal fisheries. These include members of the families 
Thysanoteuthidae, Gonatidae and Pholidoteuthidae, for 
example. Increased exploitation of these groups, however, 
would also require some research and development of 
catching techniques. Commercial exploitation of the 
cosmopolitan fam ily H istioteuthidae also could be 
considered, since at least one large commercial-level catch 
has been made in the North Atlantic (see Okutani, personal 
communication, in Clarke, 1996a). However, the increased 
exploitation of these oceanic squid species might have 
unpredictable, far-reaching negative effects on the

mesopelagic ecosystem. Therefore, great caution must be 
exercised in developing this kind of fishery.

Almost all of our knowledge of the general biology of 
cephalopods, in fact, is limited to the shelf-living species, as 
well as to those ommastrephids that move onto the shelf at 
certain seasons. These represent only about 15% of all 
cephalopod species. Even so, many gaps still exist in our 
knowledge about their life cycles, especially as far as the 
re lationsh ips among species are concerned (e.g. 
prey-predator balances). Some populations of harvested 
species have shown sudden, occasionally catastrophic, 
declines before adequate biological data could be gathered 
and analysed. Squid stocks experienced true collapses at 
least in two well-known and documented cases. These 
were the northwest Pacific Todarodes pacificus fishery 
failure in the 1970s and the northwest Atlantic Illex 
illecebrosus fishery collapse in the 1980s. While the 
T. pacificus fishery has recovered, the I. illecebrosus 
fishery has remained insignificant. These collapses are 
thought to have occurred mainly as a consequence of 
temporarily unfavourable environmental conditions or 
actual long-term  environmental changes, probably 
aggravated by heavy fishing pressure (Dawe and Warren, 
1993).

A significant challenge thus exists to deepen our knowledge 
and learn the details of distribution, life history and biology 
of exploited species in order to allow rational utilization of 
the stocks. The necessity for research as a key factor 
towards attaining this goal has been stressed by many 
authors (e.g. Lipinski et al., 1998b) and it is especially 
important in the fields of life-cycle clarification, stock 
structure and genetics, role in the food web and interactions 
with the environment. The last topic seems of particular 
interest within the more general context of global 
c lim ate/environm enta l changes, since the unusual 
biological characteristics and short life cycles of squids are 
strongly linked to immediate, temporal environmental 
circumstances. Therefore, squids are potentially very good 
‘ indicator species’ to predict or reflect changes in 
environmental conditions, both locally and on a broader 
scale (see Pierce et al., 2008b for a review).

Perhaps even more significant is the challenge that exists 
for future exploitation of new species or populations. The 
role of squids in the ecosystem, in fact, is more complex 
than it was thought to be only a few decades ago. Squids 
can be considered subdominant predators that tend to 
increase in biomass when other species, particularly their 
predators and competitors for food, become depleted, as a 
result of a combination of heavy or excessive fishing, other 
human im pacts, oceanograph ic  flu c tu a tio n s  and 
competition for food (see Caddy, 1983, and Caddy and 
Rodhouse, 1998 for a detailed analysis of the transition 
from finfish-targeted fisheries to cephalopod-targeted 
fisheries). In turn, squids are major food items in the diets of 
innumerable species of fishes, toothed whales (e.g. sperm 
whales, beaked whales, dolphins, porpoises), pinnipeds 
(seals, sea lions) and seabirds (penguins, petrels, 
albatrosses).

Muscular squids derive their energy from crustaceans, 
fishes and other cephalopods. At the same time, they are a 
very efficient food storage for the large, oceanic predators, 
by rapidly converting oceanic resources into high energy 
food. On the other hand, neutrally buoyant ammoniacal 
squids, which probably greatly outnumber the muscular 
squids in biomass, also provide food to many of the same
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predators, but not over the continental shelf and with 
consistently lower energy per unit body mass. We know 
virtually nothing about the details of feeding, growth, life 
cycles, period ic ities, d istribu tion  and spawning in 
ammoniacal species.

In spite of our relatively incomplete knowledge, it is now 
clear that squids are a dominant component within marine 
ecosystems and that their abundance ultimately may 
influence the abundance of their predator and prey 
populations. Studies of the effects of consumption of 
important pelagic squids and fishes by predatory fishes on 
the northeastern shelf ofthe United States (Overholtz et a i, 
2000), concluded that changes in predator abundance may 
have important implications for the long-term fishery yields 
of pelagic species. Consistent with our present knowledge

is the concept that removal of squids through fisheries 
would have a continuous impact on the environment: 
populations of small midwater fishes would increase, while 
top predators like cetaceans, seabirds, seals and even 
some fish populations, would decrease.

Taking into consideration these factors, increasing effort 
should be focused on improving scientific knowledge of this 
group. Squid catches need increased m onitoring, 
especia lly in those areas of m ajor environm enta l 
flu c tua tion s  and where fish e rie s  m anagem ent is 
complicated by multiple countries exploiting the same 
resource. Cooperation, collaboration and commitment are 
required to better understand these important and 
fascinating animals.
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1. 5 Illustrated Glossary of Technical Terms and Measurements

mantle length

Fig. 4 Schematic illustration of a squid

Aboral -  Away from or opposite to the mouth.

Abyssal -  The great depths of the ocean: from 2 000 to 
6 000 m.

Accessory nidamental glands -  Glands of unknown 
function; consist of tubules containing symbiotic bacteria. 
Found in all decapodiformes except oegopsid squids.

Adult -  A female that has mature eggs (these frequently 
are stored in the oviducts), or a male that has produced 
spermatophores (these are stored in Needham’s sac).

Afferent blood vessel -  Artery vessel carrying blood 
toward an organ.

Afferent nerve -  Nerve carrying impulses toward the brain 
or specific ganglia.

Anal flaps -  A pair of fleshy papillae involved in directing 
releases of ink, 1 flap situated at each side ofthe anus (Fig. 5).

anal flaps

Anterior -  Toward the head-end or toward the arm-tips of 
cephalopods.

Anterior salivary glands -  Glands on or in the buccal 
mass that aid in preliminary digestion.

Anterior suboesophageal mass -  See Brachial lobe.

Antitragus -  Knob that projects inward from the posterior 
surface of the central depression in the funnel-locking 
apparatus of some squids (Fig. 6).

tragus

antitragus

ink  sac

Fig. 5 Terminal portion of the digestive track

Anal pads -  Ovoid pads of unknown function, apparently 
glandular, one located on each side of the anus in some 
squids (e.g. bobtail squids).

Fig. 6 Funnel-locking cartilage

Anus -  Terminal opening of the digestive tract, in the 
anterior mantle cavity, sometimes extending to inside the 
funnel, through which digestive waste products, as well as 
ink, are expelled.

Apomorphic -  Derived from a more ancestral condition. 
Loosely considered the ‘advanced’ condition.

Arm -  One of the circumoral appendages of cephalopods. 
Arms are designated by the numbers I to IV, starting with I 
as the dorsal (or upper) pair. In squids each appendage of 
the fourth ancestral pair is modified to form a tentacle.

Arm formula -  Comparative length of the 4 pairs of arms 
expressed numerically in decreasing order: the largest arm 
is indicated first and the shortest last, e.g. IV>I 11 >l I >l. If 
IV>III=II>I, then arm IV is the largest, followed by arm III 
which is the same size as arm II and both are larger than 
arm I.
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Armature -  The grappling structures of the arms and 
tentacular clubs, including suckers and/or hooks.

Bathypelagic -  The deep midwater region ofthe ocean.

Beak -  One of the 2 chitinous jaws of squids bound in 
powerful muscles. The dorsal beak is referred to as the 
‘upper’ beak and it inserts within the ‘lower’ (ventral) beak to 
tear tissue with a scissors-like cutting action.

Belemnoidea -  A fossil group of cephalopods that is 
thoughtto be the sistergroup ofthe Coleoidea. Belemnoids 
are distinguished by the presence of hook-like structures on 
the arms rather than suckers.

Benthopelagic -  A free-swimming animal that lives just 
above the ocean floor but rarely rests on the ocean floor.

Bilateral symmetry -  The symmetry exhibited by an 
organism oran organ if only one plane can divide the animal 
structure into 2 halves that are mirror images of each other.

Bioluminescence -  The production of light by living 
organisms, sometimes called ‘living light’. The light is 
produced through a chemical reaction that generally takes 
place in complex organs called photophores or light organs.

Brachial -  Pertaining to the arms.

Brachial crown -  The combination of arms and tentacles 
that surround the mouth.

Brachial lobe (ofthe brain) -  The anteriormost part ofthe 
brain located ventral to the oesophagus. The large axial 
nerve cords that run down the centres ofthe arms connect 
to this lobe. The proper name is ‘anterior suboesophageal 
mass’.

Brachial photophore -  Photophore located on the arms.

Brachial pillar -  A narrow, elongate anterior region on the 
paralarval or juvenile head of some families, between the 
eyes and the base of the brachial crown; especially well 
developed in young cranchiid squids.

Brain -  Medial portion o fthe central nervous system that 
includes the suboesophageal and supraoesophageal 
masses but generally does not include the large optic lobes.

Branchial -  Pertaining to the gills.

Branchial canal -  A large opening at the base of each gili 
lamella and between the primary afferent and efferent blood 
vessels ofthe gili.

Branchial gland -  Elongate or spheroidal gland adjacent 
and parallel to the gili attachment to the mantle wall.

Branchial heart -  A gland at the base of the gili through 
which afferent blood is pumped to the gili. It also is the site 
of hemocyanin (the blood respiratory pigment) synthesis.

Brooding -  Incubation of eggs by the female. A 
characteristic feature of incirrate octopods, but also found 
in some squids (e.g. Gonatidae).

Buccal -  Pertaining to the mouth.

Buccal connective -  Thin muscular band that attaches 
the buccal support of the buccal membrane to the base of
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the adjacent arm. The position of attachment of the 
connective on the fourth arms was recognized in the early 
tw en tie th  cen tu ry  as an im portan t cha rac te r fo r 
phylogenetic relationships among decapodiformes  
(Fig. 7).

Buccal crown -  Umbrella-like structure that surrounds the 
mouth and in turn is enveloped by the brachial crown. It 
consists of buccal supports and the buccal membrane.

Buccal lappet -  A small, subtriangular flap at the tip of 
each buccal support ofthe buccal membrane; thoughtto be 
homologous with the inner ring of tentacles that surrounds 
the mouth of nautiluses. May bear suckers (Fig. 7).

Buccal mass -  Muscular bulb at the anteriormost part of 
the digestive system that consists of the mouth, beaks, 
radula, muscles and pairs of salivary glands.

Buccal membrane -  The muscular membrane that 
encircles the mouth like an umbrella (Fig. 7). It connects the 
buccal supports to form the buccal crown. The pigmentation 
of the buccal membrane often differs from that of the 
adjacent oral surfaces ofthe arms.

Buccal membrane connectives -  See Buccal connective
(Fig. 7).

Buccal suckers -  Small suckers on the buccal lappets/ 
membrane of some species (Fig. 7).

Buccal support -  Muscular rod fused to buccal membrane 
as supporting rib; 6 to 8 in number (Fig. 7).

arm I (dorsal)

Buoyancy (neutral, positive, negative)-T h e  tendency to 
float in seawater. A neutrally buoyant object does not rise or 
sink but maintains its position in the water; a positively 
buoyant object will rise and a negatively buoyant object will 
sink.

Caecal sac-T h e  sac-like, thin-walled posterior portion ofthe 
caecum in the digestive tract that lacks the internal, ciliated 
leaflets characteristic ofthe anterior portion ofthe caecum.

Caecum -  Region ofthe digestive tract of all cephalopods 
between the stomach and intestine. It is the primary site of 
food absorption.

Calcified -  Chalky, calcareous material of calcium salts 
(calcium carbonate), formed by deposition.

buccal
lappet

arm II

buccal
membrane

buccal support 
(beneath 

membrane)

buccal
connective
(dorsally
attached)

tentacle

arm IV (ventral)

arm III

buccal
suckers

buccal
connective
(ventra lly
attached)

Fig. 7 Buccal anatomy of decapods
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Cambrian period -  Oldest period ofthe modern geological 
timescale.

Carpal cluster (= Carpal pad) -  An usually distinct group 
of suckers and knobs on the carpus of the tentacular club 
(Fig. 8).

Carpal knobs -  Small, rounded, hemispherical, muscular 
protuberances on the carpus to which carpal suckers from 
the opposite club adhere during the locking of the clubs
(Fig. 8).

Carpal-locking apparatus -  Arrangement of suckers and 
matching knobs on the carpal region ofthe tentacular club 
that permits the 2 clubs to be locked together (Fig. 8).

hooks

keel

keel

carpal knob 

carpal sucker carpus

Fig. 8 Tentacular club of squid

A ' i
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Fig. 9 Two types of cartilagineous structures or 
“scales”

Cement body -  Structure in the spermatophore that allows 
adhesion of the discharged spermatophore to a female 
(Fig. 29).

Cephalic cartilage -  Cartilage-like tissue that envelops the 
p o s te rio r part o f the bra in o f cepha lopods and 
encompasses the statocysts. Anteriorly the cartilage thins 
and entwines with muscular tissue, which makes a 
well-defined limit difficult to distinguish. The cartilage has a 
large central foramen through which the oesophagus 
passes and minor foramina for nerves and blood vessels.

Cephalic vein -  Large vein that drains blood from the head 
region; it lies along the ventral surface ofthe visceral sao, 
beside or dorsal to the intestine. The cephalic vein 
terminates by dividing into the 2 vena cavae, each of which 
passes through the ‘kidney’ (nephridium), the branchial 
heart and into the gili.

C ephalopoda -  The c lass w ith in  the M ollusca, 
characterized by bilateral symmetry, internal ‘shell’ or 
absence of shell (except nautiluses), anterior head, 
appendages and funnel, posterior mantle, mantle cavity 
with organs, and shell and fins when present.

Character state -  A particular condition of a taxonomic 
character. For example, the character ‘sucker’ may include 
the 2 states: sucker with a horny ring or sucker without a 
horny ring.

Chemotactile -  Refers to chemical and touch sensitivity.

C hitin (ous) -  A horny polysaccharide substance 
(fingernail-like) that forms the sucker rings, hooks and 
beaks.

Carpal suckers -  Small suckers on the carpus ofthe club 
that adhere to the carpal knobs on the opposite carpus 
during the locking ofthe clubs (Fig. 8).

Carpus -  The proximal zone of small suckers and knobs on 
the base ofthe tentacular club in some families (Fig. 8).

Cartilaginous structures or “scales” -  Cartilage-like 
structures in the skin of certain squids; may be overlapping 
and scale-like, or multifaceted platelets, knobs or papillae 
(Fig. 9).

Chorion
the egg.

A tough secreted membrane that encapsules

Chromatophores -  Pigment-filled muscular sacs in the 
skin under individual nervous control that collectively 
provide the background colour, colour patterns and colour 
dynamics (play) of cephalopods.

Circumoral appendages -  The 8 arms plus the 2 
tentacles. All arise from the head and encircle the mouth 
(Fig. 7).

Clade -  A monophyletic group. That is, a group whose 
members share a closer common ancestor with one 
another than with members of any other group.

Coelom -  An internal body cavity of mesodermal orgin that 
is lined by an epithelium. Cephalopods have 2 coeloms, the 
viscero-pericardial coelom and the nephridial coelom.

Collar -  Muscular, flange-like structure that extends from 
the nuchal cartilage to the funnel; it forms a one-way valve 
that allows waterto enterthe mantle cavity but closes as the 
mantle contracts, thereby forcing exhalent water out 
through the funnel.
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Cone, conus -  The spoon-like, cup-like, spiked or simple 
conical posterior terminus ofthe gladius; homologous to the 
phragmacone of fossil squids (Fig. 10).

rachis

vane

conus, 
rostrum 
or spine

Fig. 10 Gladii of some squids

Conus field -  The sides of the conus that continue 
anteriorly along the vanes of the gladius.

Cornea -  Smooth, thin, turgid, transparent skin without 
muscles that covers the eyes to protect the eye lenses of 
myopsid squids (Fig. 11).

Counter illumination -  The production of bioluminescent 
light by an animal to conceal its silhouette against a lighted 
background. The process can allow an animal to become 
virtually invisible under dim directional light.

Cretaceous -  The last period of the Mesozoic Era.

Cusp -  A point or projection on a tooth of the radula or on a 
cartilagenous tubercule in the skin.

Dactylus -  The distal, terminal section of the tentacular 
club, often characterized by suckers of reduced size 
(Fig. 11).

Decapodiformes -  Higher-level taxon that includes all 
10-limbed cephalopods (Fig. 2). Within the Decapodiformes, 
typically, two higher taxa are recognized: the Sepioidea, which 
includes the Sepiidae, Idiosepiidae, Sepiolidae, Spirulidae 
and Sepiadariidae and the Teuthoidea, which includes 
Myopsid and Oegopsid squids. Because of the long history of 
referring to these cephalopods by the common name 
‘decapods’, the latter is maintained as the common name for 
the Decapodiformes.

m  I I  !

suckers. IV
sheathed hooks

keel

tentacle
buccal membrane

carpus 
(fix in g  

£ apparatus)
funnel groove 

oegopsid eye - —

funnel — 

funnel-m antle fusion

fu n n e l- lo c k in g ^
cartilage

mantle-locking ^ 
cartilage

m a n tle ---------

eye

dactylus

photophores
f in  lobe

fin
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concave)

ta il

ve n tra l v ie w

Fig. 11 A composite diagram illustrating 
basic squid features

Decapods -  Common name for the Decapodiformes.

Demersal -  Organisms that live close to the ocean floor.

Diel vertical migration -  Vertical animal migration during 
twilight periods. Many mesopelagic animals migrate to 
shallow depths at sunset, where they spend the night 
feeding; then they descend at sunrise from near-surface 
waters to spend the day hiding at greater, darker depths. 
Some animals migrate vertically over 1 000 m, others 
migrate less than 100 m.

Digestive gland -  Primary organ in cephalopods that 
secretes digestive enzymes. It is also important in 
absorption and excretion (Fig. 12).

Digestive gland duct appendages -  Outpockets of the 
ducts leading from the digestive gland that are covered with 
glandular epithelium (Fig. 12).

Distal -  Away from the central region of the body or point of 
origin; toward the peripheral parts (opposite of proximal).

Doratopsis -  The peculiar paralarval stage that is 
characteristic of all members of the oegopsid squid family 
Chiroteuthidae.
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esophagus

digestive
gland

intestine

digestive 
gland duct 

appendages

stomach

Epithelial pigmentation -  The pigmentation contained in 
epithelial cells that are unable to change their shape in the 
absence of m uscles and nerves. C olour in most 
cephalopods, however, is created by pigment granules that 
are contained in specialized organs, the chromatophores, 
that can change shape rapidly, by muscular action under 
nervous control (see Chromatophores).

Esophagus -  See Oesophagus.

Exploitation rate (E) -  When fishing mortality (F) and 
natural mortality (M) operate concurrently, the exploitation 
rate represents the fraction of dead animals due to the 
fishery (i.e. caught by the fishery), which is, F/Z where Z 
denotes the total (i.e. M+F) mortality rate.

Eye (position and size) -  Eyes are the primary sensory 
organs of cephalopods; they usually are large and located 
one on each side ofthe head. However, some species have 
small eyes, eyes on stalks or telescopic eyes.

Eye pore (= orbital pore) -  Small pore in the anterior edge 
ofthe corneal membrane which covers the eyes; present in 
most myopsid squids. The pore is the remnant ofthe large 
eye opening of oegopsids and allows fluid exchange 
between the lens and the exterior environment (Fig. 66).

Eyelid sinus (= optic sinus, = orbital sinus) -
Indentation, often complex, of the anterior margin of the 
eyelid (Fig. 20).

Family -  The taxon above the genus level, comprised of 
the most closely related genera.

Fig. 12 Digestive system of squids
(after Bidder, 1966)

Dorsal -  The uppermost or back surface of a cephalopod, 
opposite the ventral surface where the funnel is located 
(Fig. 13).

tentacle
head gladius

funnel mantle f in

Fin(s) -  The pair of muscular flaps that arise along the 
dorsolateral surface of the mantle of squids; used for 
locomotion, steering and stabilization (Fig. 11).

Fin angle -  The angle between the longitudinal axis ofthe 
mantle and the posterior border of one fin (Fig. 14).

Fig. 13 Schematic lateral view of squid features

Efferent vein -  Vein that carries blood away from the heart 
or an organ.

Efferent nerve -  Nerve carrying impulses away from the 
brain or specific ganglia.

Egg mass -  A large number of eggs encapsulated in a 
gelatinous matrix or a large number of such structures that 
are attached together. The pelagic egg mass of an oceanic 
squid can be a large, fragile, gelatinous ball that carries 
many thousands of eggs. In contrast, the egg mass of a 
neritic squid (loliginid) can be composed of hundreds of 
very tough, encapsulated eggs in strings, attached together 
at their bases and to the substrate.

Ejaculatory apparatus -  Portion of the spermatophore 
involved in the vigorous extrusion of the sperm mass 
(Fig. 29).

Epipelagic zone -  The uppermost pelagic zone of the 
ocean.

f in  angle

Fig. 14 Fin angle on squid

Fin attachment -  A fin attaches to the mantle, to the 
opposite fin or some combination of these.

Fin cartilage -  Cartilage associated with the fins of all 
fin-bearing cephalopods.
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Fin length -  Length from anterior lobe or anteriormost 
attachment of lobe to posteriormost attachment of fin to 
mantle or tail. Extremely long, spike-like tails usually do not 
include fin tissue.

Fin lobe -  The portion of a fin that extends anteriorly from 
the fin’s anterior point of attachment, or posteriorly from the 
fin’s posterior point of attachment of the fin, to the mantle 
(Fig. 11). This often is called the ‘free’ lobe.

Fin position -  Fins are located anterior to the termination 
of the muscular mantle (subterminal position) or mostly 
posterior to it (terminal position) or in an area of overlap 
between the two.

Fin shape -  Fins are classified, somewhat arbitrarily, by 
their shape as sagittate, rhomboid, circular/elliptical, 
lanceolate, ear-shaped, ribbed, lobate or skirt-like.

Fixing apparatus -  The mechanism of suckers and knobs 
on the carpal region ofthe tentacular club that permits the 
two clubs to be locked together during capture of prey 
(Figs 8 and 11) (see Carpus).

Foot -  See Molluscan foot.

Foveola -  Transverse, membranous fold of skin that forms 
a pocket in the anterior end of the funnel groove of some 
oegopsid squids (Fig. 15) (see Side pockets).

Fig. 15 Funnel groove

Funnel -  The ventral, subconical tube through which water 
is expelled from the mantle cavity during locomotion and 
respiration (reproductive and waste products and the ink 
also pass through the funnel) (Figs 11 and 13). Archaic 
term: siphon.

Funnel adductor muscles -  Muscles that support the 
lateral attachment of the funnel to the head.

Funnel groove -  The depression in the posteroventral 
surface ofthe head in which lies the anterior portion ofthe 
funnel (Fig. 11).

Funnel-locking cartilage -  The cartilaginous groove, pit, 
pocket or depression on each ventrolateral side of the 
posterior part of the funnel that joins with the mantle 
component to lock the funnel and mantle together during 
locomotion and respiration, so that water is expelled only 
through the funnel and not around the mantle opening 
(Figs 11 and 16) (see Mantle-locking cartilage).

Funnel-mantle locking apparatus -  The structure 
composed by the funnel-locking cartilage and the 
mantle-locking cartilage.

Funnel organ -  The glandular structure fused to the 
internal surface of the funnel, generally a dorsal inverted

Fig. 16 Funnel-locking cartilage; examples of shapes 
and structures

V-shaped component with opposed ventral oblong 
components in squids (Fig. 17).

Funnel-retractor muscles -  Large muscles that attach to 
the posterior corners ofthe funnel and extend posteriorly to 
attach to the sides ofthe shell sao (generally near the base 
ofthe gills) or, in some species, insert on the interior mantle 
wall.

Funnel valve -  The semilunar muscular flap in the dorsal 
inner surface near the distal opening of the funnel in some 
species (Fig. 17).

funnel valve

funnel
organ

Fig. 17 Funnel organ and funnel valve components on 
inner surface of funnel of squids

Genus -  The taxon below the family level and above the 
species level.

Gili -  Primary organ for the exchange of respiratory gases 
with seawater (Fig. 22).

Gili lamella(e) -  The leaf-like convoluted individual 
components ofthe gili through which gas exchange occurs 
(Figs 18 and 22).

Fig. 18 Gili lamella, a single element from 
a complex structure

side pockets

foveola

a) Todarodinae b) Ommastrephinae

g ili lamella
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Gladius (= pen) -  The feather or rod-shaped chitinous 
supporting structure in the dorsal midline of squids; the 
homologue ofthe shell of ancestral forms (Fig. 10).

Gladius length (GL) -  Sometimes used as a measure of 
the body (= mantle) length when direct measurement ofthe 
m antle is un re liab le  (usu a lly  due to dam age or 
deformation).

Gonoduct(s) -  Tubular structure(s) of the reproductive 
system which serve(s) to transport reproductive products 
from the gonad into the mantle cavity, then to the exterior 
(see Oviducts).

Hatchling -  Young cephalopod newly hatched from the
egg-

Head length -  A standard measurement within species 
growth stages and for species comparisons; measured 
from posterior limit to V-notch base of arms I (Fig. 4).

Head-mantle fusion -  Zone of fusion of head and mantle; 
it varies among groups/families; of systematic and 
biological significance.

Hectocotylus -  One (or more) modified arm in male squids 
used to tra n s fe r sperm atophores to the fem ale; 
m odifications may involve suckers, sucker stalks, 
protective membranes, trabeculae (Fig. 19).

Fig. 19 Hectocotylized arm {Illex oxygonius)

Holotype -  The single specimen designated by the original 
author of a species to represent the new species name. It is 
an international standard of reference that provides 
objectivity and stability for the species name.

Hooks -  Chitinous, claw-like structures ontogenetically 
derived from the suckers on the arms and/or clubs of some 
oegopsid squids (Fig. 8).

Horny rings of suckers -  Suckers of squids have 2 types 
of hard, horny rings. One, the inner ring, lies around the 
inner walls of the acetabulum (cup) and often bears teeth. 
The other, the outer ring, is composed of numerous minute 
platelets and lies on the surface ofthe infundibulum (outer 
rim) (Fig. 31).

Ink sac -  The structure that manufactures and stores the 
ink of cephalopods; it lies parallel with the intestine and 
empties via a duct into the rectum (Figs 5 and 22).

Intestine -  Distal region of the alimentary canal between 
the stomach/caecum complex and the anus (Fig. 12).

Juvenile -  Life history stage between the hatchling and the 
nearly-mature subadult stages.

Keel -  (1) A flattened, muscular extension along the aboral 
surface of some arms to render them more hydrodynamic 
(Fig. 11); (2) 1 or 2 expanded muscular membranes along 
the tentacular club of some groups (Fig. 8).

Lateral -  Pertaining to the side(s) of an organism or 
structure, away from the centre or midline.

Lateral funnel-adductor muscles -  See Funnel- 
adductor muscles.

Lateral membranes of arms IV -S e e  Tentacular sheath.

Lateral-line analogue -  Sensory structure analogous to 
the lateral-line of fishes. The lateral-line analogue, which 
senses vibrations transmitted by seawater, is located along 
a series of lines on the dorsal surface of the head, with 
some sensory cells extending onto the bases ofthe arms.

Length at 50% maturity -  Mantle length at which 50% of 
specimens examined in a representative sample is sexually 
mature, according to the maturity scale and the statistical 
model used.

Lens (eye) -  A spheroidal, transparent, polysaccharide 
structure through which light is transmitted to the retina.

Lens (in photophores) -  Structure in a photophore that 
can focus or disperse bioluminescent light.

Light guides -  Structures in photophores that specifically 
direct light via internal reflection.

Light organ (= photophore) -  A simple or complex 
structure that produces bioluminescence (cool light) by 
intrinsic (self generated) or extrinsic (bacterial) means 
(Figs 11 and 20).

eyelid

eye
photophores

Fig. 20 Light organs (photophores) on ventral 
surface of squid eyeball, eyelid or orbital sinus

Lips -  Two concentric, muscular, glandular rings of skin 
that surround the mouth and beaks.

Mantle -  The fleshy (muscular) tubular or sac-like body of 
cephalopods; provides propulsion through je t-like  
expulsion of water; contains the viscera sensu lato (Figs 11 
and 13).

Mantle cavity -  Space enclosed by the mantle. In 
cephalopods the mantle cavity contains the visceral sao, 
gills, anus, ink sao, gonads, nephridial pores and various 
muscles and septa (Fig. 22).

on ly enlarged 
trabeculae, no

suckers

suckers

m odified portion 
starts here

trabeculae 
(transverse fleshy supports)
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Mantle length (ML) -  The standard measure of length in 
coleoid cephalopods. In squids ML is measured along the 
dorsal midline from the anterior mantle margin to the 
posterior tip ofthe body (Fig. 4).

Mantle-locking cartilage -  The cartilaginous ridge, knob 
or swelling on each side of the ventrolateral, internal 
surface of mantle that locks into the funnel component of 
the locking apparatus during locomotion (Figs 11 and 16) 
(see Funnel-locking cartilage).

Manus -  Central or ‘hand’ portion of club between the 
dactylus distally and the carpus proximally (Fig. 11).

Mature -  In cephalopods this term refers to sexual maturity 
which is determined for females by the presence of ova 
(mature eggs) free in the coelom or oviducts (Fig. 22) and 
fo r males by the presence of sperm atophores in 
Needham’s sao (see Adult).

Medial(n) -  Pertaining to a structure located toward, on, or 
along the dorsal or ventral midline.

Mesopelagic zone -  The middle-depth zone ofthe pelagic 
realm ofthe ocean.

Mollusca -  One o fthe major invertebrate phyla. Some of 
the common m olluscs are snails and clams. The 
Cephalopoda is a class within the Phylum Mollusca.

Molluscan foot -  A major structure in molluscan 
morphology. In gastropods the foot is the muscular sole that 
the animal crawls with. In cephalopods the funnel, and 
possibly the arms and tentacles are derived from the 
molluscan foot.

Monophyletic g ro u p -A natural group (taxon) that shares 
a common ancestor.

Myopsida -  A high-level taxon (order) within 
the D ecapodiform es. In recent 
classification, the Myopsida (including the
families Loliginidae and Australiteuthidae) |-------
have been considered the sister group ofthe 
Oegopsida and the 2 groups together I
compose the Teuthoidea (squids). \

Neck -  The region that separates the \
posterior end ofthe cephalic cartilage and \
head m uscu la tu re . O nly those  \
cephalopods with elongate heads (e.g. the \
oegopsid squid family Chiroteuthidae) \
have distinct necks. \

Needham ’s sac (=sperm atophore/ '
spermatophoric sac) -  The elongate, 
membraneous organ of males where 
completed, functional spermatophores are 
stored. It opens into the mantle cavity (or 
externally) through the penis (Fig. 21 ).

Nephridial coelom -  The cavity of the 
renal (kidney) sao. It connects with the 
exterior via the renal pore and with the 
viscero-pericardial coelom via a pair of 
slender ducts from the latter.

Nephridial papillae -  Small raised 
openings to the renal cavities.

Neritic -  The region of the ocean that overlies the 
continental shelf.

Nidamental glands -  Large glandular structures in 
females that lie in and open directly into the mantle cavity. 
The glands are composed of numerous lamellae that are 
involved in secretion of egg cases or the jelly of egg masses 
(Fig. 22).

Nominal species -  A species that has been formerly 
described and is based on a morphological type. It is an 
available name but not necessarily a valid species.

Nuchal cartilage -  See Nuchal-locking apparatus.

Nuchal crest -  Prominent transverse ridge that extends 
across the dorsal head and down the lateral head surfaces 
at its posterior end.

Nuchal folds -  Fixed folds or pleats ofthe head integument 
tha t ad join  the nuchal c rest p os te rio rly  and are 
perpendicular to it. The function of the folds is uncertain 
(Fig. 23).

N u ch a l-lo ck in g  app aratu s  -  An ob long, 
cartilaginous-locking structure located mid-dorsally just 
posterior to the head. It is composed ofthe nuchal cartilage, 
which also forms an attachment site for collar and head 
retractor muscles, and an interlocking, complementary 
cartilage on the mantle that underlies the gladius. The 
apparatus keeps the head and mantle aligned dorsally 
during mantle contractions (Fig. 23).

penis

Needham’s or 
spermatophoric sac

spermatophoric
organ

penis

spermatophoric
complex spermato

phoric
duct

sperm
duct

J [  ampulla
testis

(a fter Grieb, 1976)

Fig. 21 Male squid reproductive apparatus
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nidamental
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paired
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a) Loliginidae b) Ommastrephidae
Fig. 22 Internal organs of Decapodiformes

Nuchal membrane (= occipital membrane) -  A thin 
membrane that connects the main nuchal folds at their 
posterior ends (Fig. 23).

nuchal
crest

nuchal
folds

V nuchal 
membrane

nuchal-locking
apparatus

a) Onychoteuthis b) Onykia

Fig. 23 Nuchal folds and nuchal crest

Nuchal organ -  Sm all senso ry  organ w ith  
photoreceptor-like sensory cells that is located in the 
nuchal region of apparently all coleoid cephalopods.
Nuchal region -  The dorsolateral area around posterior 
part of the head and the area immediately posterior to it, 
normally covered by the anterior mantle wall.

Occipital crest -  See Nuchal crest.

Occipital folds -  See Nuchal folds.

Occipital membrane -  See Nuchal membrane.

Ocular photophore -  Photophore that lies on the eyeball 
(Fig. 20).

O egopsida  -  A h ig h -leve l taxon w ith in  the 
Decapodiformes. In recent classification, the Oegopsida 
(oceanic or open-eyed squids) has been considered the 
sister group of the Myopsida (inshore or covered eyed 
squids) and the 2 groups toge ther com pose the 
Teuthoidea (squids). At present the the composition and 
affinities of the Oegopsida are unresolved.

Oesophagus (esophagus) -  The portion of the digestive 
tract between the buccal mass and the stomach (Fig. 12).

Olfactory organ -  A chemosensory organ present in all 
coleoid cephalopods.

Olfactory papilla -  A pit, or bump-like to finger-like 
protuberance on the posterolateral surface of each side of 
the head; of olfactory function.

Ontogenetic descent -  The progressive descent into a 
deeper-water habitat as a mesopelagic cephalopod grows 
older and larger. This distribution pattern is particularly 
common in many pelagic chiroteuthid and cranchiid squids.

Opening/closing trawl -  A trawl whose mouth is open 
during fishing at a known depth but is closed during descent 
and retrieval.

Optic lobes of brain -  Large lobes ofthe brain associated 
with the eyes. In some squids the optic lobes may be 
separated from the rest of the brain by an optic stalk of 
varying length.

Optic sinus -  See Eyelid sinus.

Oral -  Toward or pertaining to the mouth.

Orbital pore (= eye pore) -  Minute pore in the anterior part 
of the transparent tissue (cornea) that covers the eyes of 
most myopsid squids; remnant of the primary eyelids (Fig. 
66).

Orbital sinus -  See Eyelid sinus.

Order -  The taxonomic catageory above the family level.

Oviduct(s) -  Female gonoduct(s). The oviduct conducts 
eggs from  the v is c e ro p e ric a rd ia l coe lom , th a t 
encompasses the ovary, to the mantle cavity and often is 
used to store eggs (Fig. 22).

Oviducal gland -  Glandular structure that surrounds the 
anterior end of the primary oviduct and secrets some of the 
external coatings around spawned eggs.
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Paralarva -  The term that indicates the first free-living life 
history stage (typically planktonic) for those cephalopods 
that differ in morphology and ecology from older juveniles.

Pedicel (= sucker stalk) -  A short, tubular stalk that 
supports a sucker in sepioids and teuthoids (Fig. 24).

lamellae
(m odified

trabeculae)

Fig. 24 Hectocotylized arm of males
Pelagic- (1 )  Free swimming in open ocean; (2) The region 
ofthe ocean away from the ocean floor.

Pen -  See Gladius.

Penis -  The long, muscular terminal section of the male 
gonoduct that serves to transfer spermatophores to the 
female (Fig. 21). Apparently, in species with a hectocotylus, 
the penis transfers spermatophores to the hectocotylus which 
in turn transfers them to the female. In species without a 
hectocotylus, the penis often is greatly elongate, capable of 
extending beyond the mantle opening and apparently can 
transfer spermatophores directly to the female.

Photocytes -  Cells that produce bioluminescence in 
photophores.

Photophore -  An organ that produces and distributes 
bioluminescence o r ‘living light’, either intrinsically through 
biochemical reaction or extrinsically through luminescent 
bacteria (Figs 11 and 20) (see Light organ).

Phylum -  The major, formative, principal taxonomic level, 
above Class.

Polarity (Evolutionary)-The direction of evolution. That is, 
one state is ‘primitive’ (plesiomorphic) and another is 
‘derived’ (apomorphic).

Polarize (Evolutionary) -  To determine the direction of 
evolution. That is, to determine which state is ‘primitive’ 
(plesiomorphic) and which is ‘derived’ (apomorphic).

Posterior-Toward the closed, tail-end ofthe mantle, away 
from the head and arms.

Primary conus -  A solid conus on the gladius that is not 
formed by the in-folding ofthe lateral vanes.

Protective membrane -  Thin web-like integument along 
the lateral angles ofthe oral surface ofthe arms and clubs 
lateral to the suckers, supported by muscular rods called 
trabeculae (Fig. 25) (see Trabeculae).

Proximal -  Situated nearest or next to the centre of the 
body or nearest the point of origin or attachment of a 
muscle, appendage, etc. (opposite of distal).

Pseudomorph -  An ejected mass of ink and mucous that 
approximates the size and shape of the cephalopod that 
released it; i.e. a false body that fixes the attention of a 
predator while the cephalopod escapes.

protective
membrane

.A

sucker

trabeculae

Fig. 25 Trabeculae, protective membranes and 
suckers on arm of squid

Rachis -  The thickened central axis that usually extends 
the entire length o fthe  gladius. Free rachis is the portion 
that does not support vanes (Fig. 10) (see Gladius, Vane).

Radula -  The chitinous, ribbon-like band in the mouth of 
cephalopods that contains up to 7 transverse rows of teeth 
that aid in transport of food into the oesophagus (Fig. 26); is 
a significant higher taxonomic value.

Fig. 26 Radula

Recent -  Geological term referring to an organism or 
species that is living or has lived within the past 10 000 
years, orto  an object formed or events that have occurred 
within the past 10 000 years.

Renal appendages -  Structures that form the nephridium 
(= kidney). The renal appendages are out-pockets of the 
veins within the renal sac (primarily the venae cavae) that 
are covered with renal epithelium. The renal sac empties 
into the mantle cavity via the nephridial (or renal) pores.

Renal pore -  The opening(s) ofthe renal cavities into the 
mantle cavity, through which urine is discharged.

R h yn cho teu th io n  -  P a ra la rva l stage o f the 
Ommastrephidae characterized by the fusion of the 
tentacles into a trunk-like proboscis (Plate VIII, 49).

Rostrum (= s p in e )-A spike-like posterior projection ofthe 
gladius, exterior to the conus (Fig. 10).

fringed
flaps

pedicels
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Secondary conus-Acon ica l region at the posterior end of 
the gladius that is formed by an in-rolling and fusion ofthe 
vanes. The ventral line of fusion usually is apparent. The 
secondary conus may be rather short or exceed half the 
gladius length (Fig. 27).

Secondary fin -  A non-muscular fin-shaped structure 
found in some oegopsid squids, located posteriorto the true 
or primary fin (Fig. 28) The secondary fin may act as a 
buoyancy organ.

Grimalditeuthis bonplandii

Fig. 27 Secondary conus Fig. 28 Secondary fin

Semelparous -  A reproductive strategy in which females 
spawn once then die. Sometimes called terminal or 
‘big-bang’ spawners. Many squids are semelparous but in 
some species reproduction is prolonged.

Shell sac -  The sao that secretes the shell in the 
Coleoidea, composed of ectodermal epithelium that 
invaginates during embryonic development to form an 
internal sao.

Side pockets -  Small membranous folds ofthe integument 
that form small, shallow pockets lateral to the foveola in the 
funnel groove (Fig. 15) (see Foveola).

Species -  Populations of animals that interbreed or are 
potentially capable of interbreeding in nature. Considerable 
debate exists over the general definition of a species and 
how the theoretical definition should be applied in practice. 
With regard to the latter problem, cephalopod species 
generally are defined by distinct morphological traits not 
exhibited by any other species. This practice is valid if 
interbreeding does not occur. However, the amount of 
interbreeding (i.e. hybridization) that actually occurs in 
nature and contributes to or diminishes spéciation is 
virtually unknown in cephalopods.

Sperm cord -  The coiled rope of sperm that lies within the 
spermatophore (Fig. 29).

Sperm duct (= seminal duct) -  The duct of male 
reproductive system that jo ins the testis  w ith the 
spermatophoric organ (Fig. 21).

Sperm groove -  Sulcus along the ventral side of the 
hectocotylus used to transfer the spermatophores.

Sperm mass -  The mass of sperm held within the 
spermatangia of everted spermatophores.

Sperm receptacle -  A bulbous structure in the buccal 
region or at the openings of the oviducts in females of 
certain squids for deposition of spermatangia.

Sperm atangium  (pi. sperm atangia) -  Extruded, 
exploded, evaginated spermatophores, often in the form of 
a round bulb.

Spermatheca(e) -  Specialized sperm-storage structure(s) 
found in the skin of some female squids.

Spermatophore -  A tubular structure manufactured by 
male cephalopods for packaging sperm; capable of holding 
millions of sperm, it is transferred and attached to the 
female until fertilization occurs (Fig. 29). It forms a 
spermatangium after the spermatophoric reaction occurs 
and the spermatophore has everted.

sperm cord

cement body
ejaculatory apparatus

Fig. 29 Spermatophore

Spermatophore pad -  A fleshy patch of tissue, usually in 
the mantle cavity of some female squids (e.g. loliginids), to 
which spermatangia adhere after mating and remain until 
fertilization occurs.

Spermatophoric complex -  The unit formed by the sperm 
duct, the spermatophoric organ, the spermatophoric sao, 
the spermatophoric duct and the penis (Fig. 21).

Spermatophoric duct -  The duct of male reproductive 
system through which the spermatophores, once formed, 
pass from the spermatophoric organ to the spermatophoric 
sao (Fig. 21).

Sperm atophoric  organ -  Male organ where the 
spermatophores are formed (Fig. 21).

Sperm atophoric reaction -  The évagination of a 
spermatophore with the extrusion ofthe sperm mass, caused 
by the penetration of water inside the spermatophoric cavity, 
where the osmotic pressure is higher.

Spermatophoric sac -  See Needham’s sac (Fig. 21 ).

Spine -  See Rostrum.

Squid -  Common name given to members of the 
Teuthoidea and some members ofthe Sepiolidae.
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Fig. 30 Diagrams of a generalized teuthoid statolith (anterior view) with 
a) basic terms and b) basic dimensions labelled

(after Clarke, 1978)

Squid, general terminology -  Diagramatic drawing with 
external features labeled, ventral view (Fig. 11).

Stalk of tentacle -  See Tentacle stalk.

Stalked eyes -  See Eye, position and size.

Statocyst -  A paired sense-organ that detects gravity, 
angular acceleration and low-frequency sound. The 
statocysts are embedded within the cephalic cartilage and 
contain the statoliths.

Statolith -  A calcareous stone in the statocyst that detects 
linear acceleration, angular acceleration and orientation 
(Fig. 30). Concentric rings in complex statoliths of many 
species can be used to estimate age.

Stellate ganglion -  Major ganglion of the peripherial 
nervous system of neocoleoid cephalopods that controls 
nerves to the mantle muscles.

Stomach -  The muscular organ of the digestive system 
where primary digestion occurs (Fig. 12). The stomach 
generally is lined with cuticular ridges to aid in grinding food 
and is supplied with digestive enzymes from the digestive 
gland. The stomach may be greatly expandable in size and 
serve as a storage area until food can be fully processed.

Sucker/s -  Muscular, suction-cup structure/s on the arms 
and tentacles (occasionally on the buccal membrane) of 
squids; they are stalked, placed on muscular rods that 
contract (Fig. 31a). They usually are counted either in 
longitudinal or in transverse (oblique) rows (Fig. 31 b).

Subadult -  Stage at which all of the characters that 
typ ica lly  define the species are present, but the 
reproductive system is not mature and functional. It follows 
the juvenile stage and precedes the adult stage. A subadult 
stage is defined in cephalopods since the adult phase 
frequently is abbreviated.

Subequal -  Nearly equal. Generally refers to the length of 
the arms when these appear to be approximately the same 
length. Arm lengths cannot be measured very accurately 
due to variation in their states of contraction.

Sucker ring -  Chitinous, 
often serrated or toothed, ring 
that encircles the opening of 
suckers of squids (Fig. 32).

suckers in  
long itu tina l 

rows

in fund ibu lum

a) sucker b) club

Fig. 31 Squid sucker and squid suckers orientation

acetabulum

8 suckers 
in  (oblique) 
transverse 

rows

Fig. 32 Sucker ring
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Sucker series -  The longitudinal rows of suckers on the 
arms or tentacles. Series (= longitudinal rows) contrasts 
with rows (= transverse rows) in describing sucker 
arrangement.

Sucker stalk -  The muscular support and connective 
structure between the sucker and the arm. It is constricted into 
a conical pillar.

Sucker teeth -  Sharp, blunt or rounded teeth on the inner 
horny sucker rings of some squids.

Superior buccal lobes -  Lobes of the central nervous 
system that occur dorsal to the oesophagus where the latter 
enters the buccal mass.

Swimming membrane (= keel)-A n  elongate, flat muscular 
vane along the aboral surface of arms of squids that functions 
to streamline and support the arms during swimming (Fig. 8).

Synonym -  One of 2 or more names applied to the same 
taxon/species.

Systematics -  The classification of organisms into hierarchial 
groups based on phylogenetic relationships.

Tail -  Posterior narrow extension ofthe body posterior to the 
fins. The end of the fins and the beginning of the tail often 
overlap. An operational definition for point of demarcation for 
the purposes of measurement is: the point where a 
hypothetical line, continuous with the broad posterior edge of 
the fin, crosses the midline ofthe body (Fig. 11).

Taxa, taxon -  A taxonomic group of any rank. A taxonomic 
unit.

Tentacles -  Modified fourth pair of appendages in squids, 
used for prey capture. The distal ends contain clubs with 
suckers and/or hooks; stalks frequently devoid of suckers 
(Fig. 11). Tentacles are capable of considerable extension and 
contraction, but they are not retractile into tentacular pockets 
in squids. Although the tentacles are derived evolutionarily 
from the fourth pair of appendages, the term ‘arms IV’ is 
reserved for the ventralmost pair of appendages, the ventral 
arms, which are evolutionarily the fifth pair of arms.

Tentacle absence -  Tentacles can be absent because the 
species lacks tentacles, they are accidentally lost during 
capture, or they are naturally lost at a particular stage of 
development.

Tentacle pads -  Poorly understood and complex pad-like 
photophores that are found on the tentacular stalks of some 
squids of the family Chiroteuthidae.

Tentacle stalk -  Region ofthe tentacle proximal to the club.

Tentacle terminology -  See Fig. 11.

Tentacular club-T h e  distal, terminal, usually expanded, part 
of the tentacle that bears suckers and/or hooks. Used for 
capturing prey (Figs 8 and 11).

Tentacular pocket -  A pocket that encompasses the base 
of each tentacle at its fusion with the head and provides 
space for complete retraction ofthe tentacle into the pocket 
(as in members ofthe Sepioidea and “sepioid squids”), or 
contraction ofthe tentacular stalk without retraction into the 
pocket (as in the true squids). It is present in members of 
the families Australiteuthidae and Loliginidae (Myopsida), 
Bathyteuthidae and Chtenopterygidae (Oegopsida).

Tentacular retractor muscles -  Muscles that serve to coil 
the tentacle when retracted, in contrast with those muscles 
that serve to shorten (contract) the tentacle.

Tentacular sheath -The keels of arms IV are off-set laterally 
and often enlarged to fully or partially conceal, protect or 
encase the adjacent tentacles. The latter function is most fully 
developed in the chiroteuthids and mastigoteuthids.

Terminal fins -  Fins with more than 50% of their length 
posterior to the muscular mantle. These fins, therefore, are at 
the ‘terminal’ or posterior end of the body and generally are 
supported by an elongate secondary conus ofthe gladius.

Terminal organ -  Alternative name for penis, as true 
definition of a penis is ‘organ of insertion’. In most 
cephalopods, the hectocoty lized  arm is used for 
spermatophore insertion, or placement, in the females.

Terminal pad (of tentacular club) -  A small, distinct pad or 
circlet of small terminate suckers at the tip of the club.

Teuthoidea -  The higher taxon that includes all squid-like 
decapods; now archaic. The monophyly of this taxon is 
questionable.

Total Length (T L ) -Length measured from the posterior tip of 
the mantle to the anterior tip ofthe outstretched appendages 
(Fig. 4)

Trabeculae -  Muscular rods that support the protective 
membranes on the arms and clubs of squids (Fig. 25). 
Occasionally membranes are reduced and/or trabeculae are 
elongated, so they extend beyond the edge ofthe membrane, 
papilla-like.

Tragus -  Particular inward-projecting knob in the funnel- 
locking apparatus of some squids. It is the knob found on the 
medial surface ofthe central depression.

Truncate teeth -  Teeth on the inner chitinous rings of 
decapod suckers that do not terminate in a point but rather a 
broad, flat tip.

Vane -  Thin, lateral expansion of the gladius that arises from 
the rachis (Fig. 10) (see Rachis).

Ventral -  The lowermost or belly surface of a cephalopod, the 
surface on which the funnel is located. Opposite the dorsal 
surface (Figs 11 and 13).

Visceral sac -  The body region posterior to the head 
surrounded by the mantle. The body wall in this region that 
encases the viscera usually is rather thin-walled, hence the 
name ‘visceral sao’. The visceral sao also is called the 
‘visceral dome’.

Visceropericardial coelom-T he  largest coelom in squids. It 
encloses the gonads, and partially encapsulates the stomach, 
caecum and ventricle, among other structures. The 
viscero-percardial coelom also communicates with the other 
squid coelom, the nephridial coelom, and the mantle cavity via 
a pair of ducts that open at the base ofthe nephridial papillae.

Web -  A membranous sheet of greater or lesser extent that 
extends between the arms of many octopods, giving an 
umbrella-like appearance when the arms are spread out, e.g. 
on cirroteuthids. It is reduced or absent in most decapods.
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1.6 Key to Recent Myopsid and Oegopsid Squids

1. Eight or 10 circumoral appendages; suckers (and/or hooks) present; no external shell ...................Coleoidea —> 2

2. Suckers stalked with chitinous rings; 10 circumoral appendages, 8 arms and 2 ventrolateral 
tentacles (tentacles may be lost in some species); mantle cavity communicates with the exterior via
3 o p e n in g s ............................Cuttlefishes, Bobtail squids, Bottletail squids, Pigmy squids, Ram’s Horn squid,

Myopsid squids, Oegopsid squids —> 3

3. Internal shell straight, feather- or rod-shaped, chitinous; tentacles contractile, not retractile, into 
tentacular pockets; fins usually joined posteriorly; mantle edge near mantle cartilages with small
projections or angles’ .................................................................................... Myopsid Squids, Oegopsid Squids —> 4

4a. Eye covered by transparent membrane
(cornea) (Fig. 33a)..................Myopsid squids —» 5

4b. Eye without cornea and len in open 
contact with seawater (Fig. 33b) 
............................................... Oegopsids squids —» 6

5a. Four longitudinal rows (series) of 
suckers on manus oftentacularclubs; 
fins united at posterior end of mantle; 
m edial pos te rio r border o f fins
concave (Fig. 3 4 ) .................Family Loliginidae

5b. Two longitudinal rows (series) of 
suckers on manus oftentacular clubs; 
fins not united at posterior end of 
mantle; medial posterior borders of
fins convex (Fig. 3 5 ) ............. Pickfordiateuthis

5c. Fins not united at posterior end of 
mantle; a sepiolid-like, dumb-bell 
shaped photophore on the ventral 
surface of ink sao. . . Family Australiteuthidae

1/

21

myopsid eye
f \ ^  (cornea) /  « ° ° A
I f W 0 ¿ ^

A  ' f \ ' \oegopsid eye

a)
(open)

Fig. 33 b)

ventral view tentacular club

Fig. 34 Loliginidae (Loligo)

1/ Pickfordiateuthis, the sole genus in a formerly recognized family, recently has been placed in the family Loliginidae; it is included in the Key 
to indicate its unique characters within the loliginids.

2/ This new family of myopsid squid has been described from Australian waters by C.C. Lu, 2005.

2 rows o f  
suckers

dorsal view tentacular club

Fig. 35 Loliginidae (Pickfordiateuthis)
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6a. Funnel free from mantle; funnel-mantle locking apparatus p resen t.........................................................................—>7
6b. Funnel fused to mantle on each side3/; no funnel-mantle locking apparatus p re s e n t.......................................—>32

7a. Funnel-locking cartilage a simple, straight groove and ridge4/ (Fig. 3 6 a ) ...............................................................—> 8
7b. Funnel-locking cartilage not a simple, straight groove and ridge (Fig. 36b, c, d, e, f ) ............................................—>25

tragus

antitragus

Fig. 36 Funnel-locking cartilage

8a. Arms with hooks or with suckers in 4 longitudinal rows on proximal half of ventral a rm s .................................... —> 9
8b. Arms without hooks and with suckers in 2 longitudinal rows on proximal half of ventral a rm s ............................—>13

9a. Armature (suckers, hooks) of arms in 2 r o w s .......................................................................................................... —>10
9b. Armature (suckers, hooks) of arms in 4 rows (Fig. 37)...................................................................... Family Gonatidae

10a. Tentacles and clubs absent in adults although present in larvae or occasionally in juveniles (Taningia)
but, when present, always with rudimentary clubs armed with few suckers (Fig. 38)............. Family Octopoteuthidae

10b. Tentacles present; fully developed clubs present (Fig. 3 9 ) .....................................................................................—>11

11a. Photophores on viscera but not on mantle or surface of head and/or arms . . . .  Family Pyroteuthidae (Fig. 39) 
11b. Photophores on mantle and surface of head and arms but not on v is c e ra ........................................................... —>12

armature elements (suckers 
and hooks) in  4 rows

tentacles 
and clubs 
present

tentacles 
and clubs 

rudimentary 
or absent

dorsal viewventral view

tentacles 
and clubs 
present

ventral view

Fig. 37 Gonatidae (Gonatus) Fig. 38 Octopoteuthidae (Taningia) Fig. 39 Pyroteuthidae (Pterygioteuthis)

Fusion o fthe  mantle component of locking apparatus to the funnel component also occurs in adults of one ommastrephid genus, 
Sthenoteuthis. However, the ommastrephid inverted T-shape (1) is retained.

' The classification “simple and straight” includes some locking apparatuses that show considerable variation. For example, in the 
Octopoteuthidae and the Histioteuthidae the central groove is fairly broad and may curve slightly. The homogeneity of this classification 
becomes apparent when this type of locking cartilage is contrasted in the more highly specialized types, e.g. oval, 1-shaped.



Cephalopods of the World 27

ventral view

12a. Photophores on tentacles but not on eyeballs Family Ancistrocheiridae (Fig. 40)
12b. Photophores on ventral eyeballs but not on tentacles .........................................Family Enoploteuthidae (Fig. 41)

13a. Buccal membrane connectives attach to ventral sides of arms IV (Fig. 4 2 b ) ....................................................... —»14
5/13b. Buccal membrane connectives attach to dorsal sides of arms IV (Fig. 42a) ................................................. —»20

dorsal view

Fig. 40 Ancistrocheiridae Fig. 41 Enoploteuthidae
(Ancistrocheirus) (Abralia)

arms I  (dorsal)

arm II

arm IV  
(ventra l)

stalk o f  0  
tentacle

arm I I I

Fig. 42 Oral view

buccal connective 
(dorsally attached)

a

buccal connective 
(ventra lly attached) 

b

a) dorsal view b) tentacular club c) ventral view
(mature female)

Fig. 43 Onychoteuthidae (Onychoteuthis)

51 This character is difficult to detect in some histioteuthids that have secondary modifications to the buccal membrane connectives.

14a. Hooks present on tentacular clubs (Fig. 43a and b); tentacles and clubs are lost in mature animals
(Fig. 4 3 c ).................................................................................................................................... Family Onychoteuthidae

14b. Hooks lacking on tentacular c lu b s ..............................................................................................................................—»15

15a. Cartilaginous scales present on mantle (may be minute); tentacular clubs with 4 longitudinal rows
(series) of suckers......................................................................................................................................................... —»16

15b. Cartilaginous scales lacking; tentacular clubs with more than 4 longitudinal rows (series) of suckers
on some areas................................................................................................................................................................—»17

hooks

tentacles
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16a. Tentacles present with numerous, laterally compressed club su cke rs ............. Family Pholidoteuthidae (Fig. 44)
16b. Tentacles lost in adults; tentacles in juveniles small and weak, with a few (about 6) poorly

differentiated sucke rs ................................................................................................ Family Lepidoteuthidae (Fig. 45)

cartilaginous scales 
dorsal view on mantle

Fig. 44 Pholidoteuthidae (Pholidoteuthis)

dorsal view

Fig. 45

cartilaginous scales 
on mantle

Lepidoteuthidae (Lepidoteuthis)

17a. Fins nearly as long as mantle, supported by strong, transverse, muscular ribs; minute suckers
present on oral surface of buccal lappets (Fig. 4 6 ) ............................................................ Family Chtenopterygidae

17b. Fins less than half the body length and without supporting ribs; no suckers on buccal lappe ts ..........................—>18

18a. Tentacular clubs with 6 uniform longitudinal rows (series) of suckers; a long, spike-like tail present,
greater than fin length (Fig. 4 7 ) ....................................................................................................Family Batoteuthidae

18b. Tentacular clubs with 2 or 4 longitudinal rows (series) of suckers...........................................................................—>19

muscular
ribs

dorsal view

Fig. 46 Chtenopterygidae (Chtenopteryx)

ventral view tentacular club

Fig. 47 Batoteuthidae (Batoteuthis)
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19a. Tentacular clubs with 4 longitudinal rows (series) of suckers on distal portion, numerous rows on
proximal portion; no long, spike-like tail (Fig. 4 8 ) .................................................................Family Brachioteuthidae

19b. Tentacular clubs with 2 longitudinal rows (series) of very widely spaced, tiny suckers; mantle broad,
bluntly rounded posteriorly; fin short, wide, transversely oval (Fig. 49).................................................Walvisteuthids

dorsal view tentacular club

Fig. 48 Brachioteuthidae (Brachioteuthis)
dorsal view tentacular club

Fig. 49 Onychoteuthidae ( Walvisteuthis)

20a. Ventral surface of eye with a single row of photophores; buccal membrane with 8 separate lappets
(Fig. 5 0 ) ............................................................................................................................................ Family Lycoteuthidae

20b. No photophores on eyes; buccal membrane with 7 lappets or le s s ....................................................................... -^21

21a. Surface of mantle, head and arms covered with numerous photophores (usually large and distinct)
(Fig. 5 1 ) .........................................................................................................................................Family Histioteuthidae

21b. Surface of mantle and head without photophores (base of arms may have a few photophores)...................... -^ 22

photophores
photophores

6/
Walvisteuthis, the sole genus in a formerly recognized family, Walvisteuthidae, now considered to belong to the family Onychoteuthidae 
by an authoritative fraction ofthe scientific community (i.e. Young eta/., 2003). It is placed in the Key to indicate its unique characters 
within Onychoteuthidae.

ventral view 
Fig. 50 Lycoteuthidae (Lycoteuthis)

ventral view 

Fig. 51 Histioteuthidae (Histioteuthis)
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suckers on 
buccal lappets

dorsal view tentacular oral view of arms and
club buccal membrane ventral view tentacular club

Fig. 52 Bathyteuthidae (Bathyteuthis) Fig. 53 Neoteuthidae {Alluroteuthis)

23a. Many small to minute suckers (or suckers and knobs) at proximal (carpal) end of manus (Figs 53 and 5 4 ) ..................—>24
23b. No cluster of small suckers at proximal (carpal) end of manus (Fig. 5 5 ) ........................ Family Psychroteuthidae

24a. Posterior borders of fins slightly convex; carpal knobs in a single dorsal row or absent; adults attain
small size (Fig. 5 3 ) ......................................................................................................................... Family Neoteuthidae

24b. Posterior borders of fins concave; carpal knobs in a cluster alternating with carpal suckers; adults
attain gigantic size (Fig. 5 4 ) ........................................................................................................ Family Architeuthidae

22a. Minute suckers present on oral surface of buccal membrane/lappets (Fig. 5 2 ) ..................Family Bathyteuthidae
22b. No suckers on oral surface of buccal m em brane/lappets.......................................................................................—>23

photophores

dorsal view tentacular club

cluster o f  
suckers

dorsal view

no cluster 
o f  suckers

Fig. 54 Architeuthidae {Architeuthis)

tentacular club 

Fig. 55 Psychroteuthidae {Psychroteuthis)

cluster o f  
suckers

on ly  1 row  
ofknobs 
or none

knobs 
alternating 

w ith  suckers
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25a. Funnel-locking cartilage with a longitudinal and a transverse groove: 1-shaped or H-shaped (Fig. 36b
and c )..............................................................................................................................................................................—»26

25b. Funnel-locking cartilage (sub)triangular or oval with or without inward projecting knobs (Fig. 36d, e
and f ) ..............................................................................................................................................................................—» 27

26a. Funnel-locking cartilage with a longitudinal groove crossed by a transverse groove at its posterior
end, 1-shaped (Fig. 36b); fins less than 60% of mantle length (Fig. 5 6 ).......................... Family Ommastrephidae

26b. Funnel-locking cartilage with a longitudinal groove from which a shorter groove branches medially,
H-shaped (Fig. 36c); fins more than 80% of mantle length (Fig. 57).................................Family Thysanoteuthidae

funnel-locking
cartilage

ventral view
Fig. 56 Ommastrephidae (Ommastrephes)

funnel-locking
cartilage

dorsal view
Fig. 57 Thysanoteuthidae (Thysanoteuthis)

27a. Funnel-locking cartilage oval with 1 or2 knobs directed toward the centre ofthe concavity (Fig. 3 6 d ) .................—>28
27b. Funnel-locking cartilage oval or subtriangular, without knobs (Fig. 36e and f ) .....................................................—» 29

28a. Club with only 4 longitudinal rows (series) of suckers (Fig. 5 8 ) ............................................. Family Chiroteuthidae
28b. Club with many (more than 15) longitudinal rows (series) of minute suckers (Fig. 59) . . . Family Mastigoteuthidae

ventral view tentacular club ventral view

Fig. 58 Chiroteuthidae (Chiroteuthis) Fig. 59 Mastigoteuthidae CMastigoteuthis)

4 rows o f  
suckers

suckers minute, 
more than 15
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29a. Suckers on arms in 4 to 6 longitudinal
rows (series)........................................

29b. Suckers on arms in 2 longitudinal 
rows (series); tail short (less than half 
of mantle length) or a b s e n t.............

30

—» 31

30a. Six longitudinal rows (series) of 
suckers on arms I to III, 4 longitudinal 
rows of suckers on arms IV; tail 
extremely long (greater than mantle 
length), as a spike-like extension of 
the gladius; no fins on tail (Fig. 60)
.................................Family Joubiniteuthidae

30b. Three or4 longitudinal rows (series) of 
suckers proximally on all arms; fins 
terminal, extremely long and broad, 
extend far posterior to mantle; gladius 
incorporated in fins to posterior tip 
(Fig. 6 1 ) ....................Family Magnapinnidae

31a. Suckers on tentacu la r club in 4 
longitudinal rows (series); mantle free 
dorsally (Fig. 62). . . . Family Cycloteuthidae 

31b. Suckers on tentacular club in 8 or 
more longitudinal rows (series); 
mantle fused dorsally to head (Fig. 63) 
...............................Family Promachoteuthidae

gladius

dorsal view

Fig. 60 Joubiniteuthidae
(Joubin iteuth is)

ventral view

Fig. 61 Magnapinnidae
(Magnapinna)

4 rows o f 
suckers

ventral view tentacular club

Fig. 62 Cycloteuthidae (Discoteuthis)

tentacular club 
ventral view

Fig. 63 Promachoteuthidae (Promachoteuthis)
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32a. Mantle free dorsally, articulates 
with head by ridge and groove 
(Fig.6 4 ) ...............Family Grimalditeuthidae

32b. Mantle fused dorsally with head
(Fig. 6 5 ) ........................ Family Cranchiidae

ve n tra l v iew

Fig. 64 Grimalditeuthidae
( Grimalditeuth is)

d o rs a l v iew

Fig. 65 Cranchiidae
CHelicocranchia)
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2. SQUIDS

by Patrizia Jereb and Clyde F.E. Roper

T he origin of “true” squids can be traced to the early Mesozoic (Permian/Triassic) with steady proliferation from the 
Jurassic through the Recent. The two main groups17, Myopsid squids, “covered-eyed”, near-shore (neritic) squids, 

and Oegopsid squids, “open-eyed” oceanic (pelagic) squids, occur in the oceans and seas of the world and together form 
the basis of the major cephalopod fisheries production. Some species are demersal or epibenthic at some period of their 
life cycle, but most occur in the water column.

Diagnostic Features: Ten circumoral appendages, the fourth pair, the tentacles, contractile, but not retractile into pockets 
(occasionally tentacles secondarily lost); sucker ornamentation with chitinous rings and/or hooks. Radula teeth commonly with 
primary (large) projection and a secondary (smaller) cusp(s), especially on the median (rachidian) and the first lateral teeth; 
buccal membrane present. Olfactory organ consists of 2 projecting papillae; eyes without lids either (1) covered with a 
transparent membrane, with a minute pore (Myopsid squids) or (2) not covered with a membrane, but completely open to the 
sea (Oegopsid squids). Gills with branchial canal between afferent and efferent branchial blood vessels. Digestive gland (liver) 
consists of a single structure. Shell (pen or gladius) internal, simple, rod- or feather-like, chitinous.

arm I  (dorsal)

suckers
and/or
hookssuckers only, 

never hooks
no suckers on 
buccal lappetssuckers on 

buccal lappets

arm I I I

tentacular stalk
arm IV  

OegopsidaM yopsida

oral view

tentacular club

tentacular club

eye completely open: 
  no eye pore

eye covered w ith  
corneal membrane

intestine oviducts.
paired

oviduct.
single

accessory
nidamental

glands
present

nidamental
glands

no accessory 
nidamental 

glands

ovary

Myopsida Oegopsida

Fig. 66

17 As referred to in this Catalogue because of the unsettled nomenclatureal situation at the time of publication.



Cephalopods of the World 35

Myopsid Squids
Diagnostic Features: Corneal membrane covers the eye, with a minute pore, anteriorly, in most species. Eyes without 
secondary (= ventral) eyelid. Head with tentacle pocket. Suckers usually present on the buccal lappets. Funnel without lateral 
adductor muscles. Arms and clubs with suckers, never with hooks. Club without carpal-locking apparatus. Shell a gladius, 
that extends the full length of the mantle. Right oviduct absent. Accessory nidamental glands present.

Size: From very small, dwarf-sized species (maximum recorded ML 20 to 22 mm) to rather large squids (over 900 mm ML).

Geographical Distribution: Myopsid squids are widely distributed near shore in all oceans and seas of the world.

Habitat and Biology: All myopsid squids are demersal, predominantly near-shore or shelf species, that frequently feed near or 
on the bottom. Squids of the Australiteuthidae have not been observed alive. The Loliginidae contains species which can reach 
a rather large size (at least 900 mm ML in Loligo forbesii), along with dwarf species, like those of Pickfordiateuthis, where 
males may mature at less than 14 mm mantle length. Some species tolerate reduced salinities and estuarine situations, like, for 
example, Lolliguncula brevis in the western North Atlantic. Many species show characteristic onshore-offshore migrations in 
spring and late autumn respectively, overwintering in deeperwaters. The spawning season often is extended with peaks in early 
summer and autumn. Mating and spawning normally occur near the bottom, where the egg masses are attached to shells and 
other substrates.

Normally, many small eggs are encapsulated in gelatinous strings (strands of fingers) attached to the substrate, where they 
develop and hatch without parental care.

Interest to Fisheries: While the small-sized Austaliteuthidae squids are of no commercial interest, many squids of the family 
Loliginidae represent an important resource for many industrial and small-scale fisheries world-wide. FAO’s fishery yearbook 
(FAO, 2009) reports about 365 000 tonnes of Loliginid squids caught in 2007, i.e. about 11.3% of the total squid catch forthat 
year. Of this, about 98% is reported to belong to the genus Loligo, a designation that includes species at present placed in 
other genera/subgenera, following the consensus determined by international experts of the Cephalopod International Advisory 
Council in Phuket, Thailand, in 2003 (Vecchione et ai, 2005).

Remarks: Myopsid squids comprise only 2 families: the monotypic Australiteuthidae (described from the inshore waters of 
Northern Australia), with 1 genus and 1 very small-sized species, and the very speciose Loliginidae that currently is recognized 
to include 10 genera, with 9 described subgenera and 47 species.

Literature: Naef (1916, 1923), Roper et al. (1984), Nesis (1982, 1987), Sweeney and Vecchione (1998), Okutani (2005), 
Vecchione et al. (2005), Vecchione and Young (2008c).

2.1 Fam ily A USTRA LITEU TH ID AE Lu, 2005 by Patrizia Jereb, Clyde F.E. Roper and Michael Vecchione

Australiteuthidae Lu, 2005, Phuket Marine Biological Center Research Bulletin, No. 66: 72 -82, figs 1-9. [72],

Type Genus: Australiteuthis Lu, 2005: 72.

FAO Names: En -  Australasian inshore squid; F r -  Petite calmars Australiennes; S p -  Calamaretos Australianos.

Diagnostic Features: Myopsid squid with subcircular funnel-locking cartilage, bisected by a boomerang-shaped groove that 
extends anteroposteriorly. A dumb-bell-shaped photophore of sepiolid type occurs on ventral surface of ink sac. Fins 
separated, not united at posterior ends.

Size: Very small-sized squid; maximum mantle length to about 30 mm.

Geographical Distribution: North and Western Australia, Papua New Guinea, Indo-West Pacific.

Remarks: The family Australiteuthidae has some sepiolid characters, such as the deep “tentacular” pockets into which 
tentacles are retracted, the presence of a sepiolid-type photophore on the ink sao and the lack of acquiferous pores in the 
cornea. However, it also has some primarily teuthid-type characters, such as tricuspid rachidian teeth, buccal membrane 
connectives attached to the arm and the absence of eyelids. Within the suborder Myopsida, only one other family is known, the 
Loliginidae. Australiteuthidae joins the Myopsida because of the shared character of a corneal membrane. It differs from 
Loliginidae, however, by the shape ofthefunnel-mantle locking-apparatus and the absence of an aquiferous pore in the cornea. 
The family is monotypic.

Literature: Lu (2005), Vecchione and Young (2008b).
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Australiteuthis Lu, 2005

Australiteuthis, Lu, 2005, Phuket Marine Biological Center Research Bulletin, No. 66:72 -82, figs 1-9[72],

Type Species: Australiteuthis a ldrich i Lu, 2005: 72.

Diagnostic Features: As given for the family.

Geographical Distribution: As given for the family.

Remarks: The genus Pickfordiateuthb, formerly placed in its monotypic family, was incorporated into the Family Loliginidae 
by Brackoniecki (1996). Australiteuthis shares similarities with Pickfordiateuthis in the “sepiolid-like” separated fins, though 
not so distinct; the radular teeth and the gladius also are similar. However, the two genera differ significantly in the funnel-locking 
apparatus configuration, and Pickfordiateuthis lacks the photophore on the ventral surface of the ink sao that is very prominent 
in Australiteuthis. The genus is monotypic.

Literature: As given for the family.

Australiteuthis aldrichi Lu, 2005 Fig. 67

Australiteuthis, Lu, 2005, Phuket Marine Biological Center Research Bulletin, No. 66:72-82, figs 1-9. [72], [Type locality: 
14°07.30’S 28°02.00’ E, Joseph Bonaparte Gulf, Western Australia],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Aldrich’s Australasian inshore squid; F r -  Petite calmar Australien de Aldrich; Sp -  Calamareto Australiano 
de Aldrich.

hectocotylus tentacular club ventral view dorsal view

Fig. 67 Australiteuthis aldrichi
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Diagnostic Features: Eyes covered with transparent cornea, but without aquiferous pores. Funnel-locking cartilage 
large, subcircular, bisected by a boomerang-shaped groove that runs anteroposteriorly; anterior wing of groove with wide 
anterior end; groove deepens and becomes slightly narrower posteriorly to form a deep, broad pit, that in turn becomes a 
narrow, shallow groove posteriorly and curves medially to form posterior wing or “boomerang”. Left ventral arm hectocotylized 
by the reduction in size of suckers of the whole arm to a tiny swelling on top of enlarged conical-shaped sucker stalks. A 
sepiolid-like, dumb-bell- shaped photophore is present on the ventral surface of the ink sac. Fins separated at 
posterior ends.

Size: Very small species; 
28 mm mantle length.

15 mm to n o ° E 120°E 130°E 140°E 150°E 160°E

Geographical Distribution: Currently 
known from the Joseph Bonaparte Gulf 
of Western Australia, the inshore waters 
of the Northern Territory, Australia, and 
the Gulf of Papua, Papua New Guinea 
(PNG). Probably broadly distributed 
along coastal regions of northern 
Australia and southern PNG (Fig. 68).

Habitat and Biology: The species was 
known from about 3 dozen specimens at 
the time of the original description. They 
were captured in near-shore waters from 
9 to 61 m deep with beam trawls (when 
gear type was listed). This species 
probably is a benthic to epibenthic form 
on soft substrates. Males are reported to 
mature around 17 mm mantle length and 
females at a larger size, over 22 mm 
mantle length.

Interest to Fisheries: None.

Local Names: None reported.

Remarks: The very small size and the 
apparently sparee abundance of this 
species make it an unlikely candidate for 
a fishery.

Fig. 68 Australiteuthis aldrichi

K now n d istribution Probable presence

Literature: Lu (2005), Lu and Young (2005).
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2.2 Fam ily LO LIG INIDAE Lesueur, 1821 by Patrizia Jereb, Michael Vecchione and Clyde Roper

Loligoidea Lesueur, 1821, Journal of the Academy of Natural Sciences of Philadelphia, 2(1): 86-101, 7 pis [89],

Type Genus: Loligo  Lamarck, 1798: 130.

FAO Names: En -  Inshore squids; F r -  Calmars; Sp -  Calamares.

Diagnostic Features: Transparent skin (corneal membrane) covers eye lens; with aquiferous pore. Funnel-locking 
apparatus a simple, straight groove and ridge. Fins attach to lateral regions of mantle. Arms with suckers in 2 series. Tentacular 
club with suckers usually in 4 series (2 series in at least manal region of Pickfordiateuthis clubs). Hooks never present. 
Buccal connectives attach to ventral margins of ventral arms (arms IV). Seven buccal lappets possess small suckers in 
many species. Usually the left arm of the ventral pair is hectocotylized in males; structure of the modified portion of the 
hectocotylus is useful as a species diagnostic character. Females with a single oviduct and with accessory nidamental 
glands. Eggs spawned in finger-like egg masses attached to substrate. Paralarvae are not radically different in appearance 
from adults. Colour: usually reddish brown, darker dorsally, but quite variable depending on behaviour.

Size: Small-to medium-and large-sized squid; maximum mantle length 937 mm (i.e. Loligo forbesii matefmmVne Azores).

Geographical Distribution: Worldwide, in tropical, temperate and subpolar coastal waters.

Habitat and Biology: Loliginids are demersal, near-shore or shelf species. Various species occur from very shallow water in 
bays and estuaries, over grass flats and coral reefs, to water over 700 m depth (e.g. during seasonal offshore migrations). 
Loliginids are important prey for numerous groups of fishes, sharks, marine mammals, seabirds and squids.

Interest to Fisheries: Loliginids are mostly small to medium-sized squids that occur along coastal margins and continental 
shelves, primarily in warm to temperate waters world-wide. They form one of the major groups of commercially utilized 
cephalopods. Some species support extensive fisheries in several parts of the world, as the flesh is of excellent quality. As 
finfish populations have become overfished and exhausted, cephalopod landings have increased dramatically in some regions. 
For example, in the Gulf of Thailand, the finfish landings in the 1970s and 1980s declined, while landings of loliginids increased 
annually, to become consistently the most abundant landings.

Remarks: Other squid families that include commercial-sized species of present potential interest to fisheries (e.g. 
Ommastrephidae, Thysanoteuthidae, Onychoteuthidae) all lack suckers on the buccal lappets and have eye lenses open to the 
sea, not covered by a transparent corneal membrane. Variation in loliginids can be prominent and is a natural phenomenon. 
Nesis (1998) addressed the situation of several partly or wholly sympatric intraspecific groupings of squids that differ “only” in 
size at maturity (early- or late-maturing populations) and/or spawning season. Some groupings seem to maintain these 
spatial-temporal units that may represent a separate stock of a population or supra-population rank. However, such a stability 
and consistency in differences is not the case with the groupings of Doryteuthis (Amerigo) gahi from the same region 
(Carvalho and Nigmatullin 1998). Also, it is not the case with the Japanese species groups of warm-season spawning and 
cold-season spawning Uroteuthis (Photololigo) edulis (Natsukari and Tashiro 1991). This phenomenon is an example of 
incipient spéciation, and such species complexes are well recognized in other loliginids, e.g. Loligo vulgaris and Loligo 

forbesii, each of which is represented by distinct entities.

The systematics of this family has long been problematic (Vecchione et al., 1998b). A workshop on loliginid systematics was 
convened during the 2003 meeting of the Cephalopod International Advisory Council held in Phuket, Thailand (Vecchione et ai, 
2005). One goal of the workshop was to resolve conflicting generic-level classifications of the family in light of recent 
observations and cladistic analyses on morphological (e.g. Alexeyev, 1989; 1992 [1991]; Anderson, 1996; 2000b) and 
molecular (e.g. Anderson, 2000a; 2000b) characters. Among other conclusions, the workshop participants decided that the 
genus Loligo sensu Vecchione et al. (1998b) is paraphyletic and must be reorganized into geographic groups in order to be 
consistent with molecular inferences; currently, no morphological characters are known to distinguish these genera 
consistently. The assembled taxonomic experts reached consensus on the following classification:
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Table 1

Taxonomic classification

Genus Subgenus species included

Loligo forbesii, reynaudii, vulgaris

Afrololigo mercatoris

Alloteuthis africana, media, subulata

Doryteuthis Doryteuthis plei, roperi

Amerigo gahi, ocula, opalescens, pealeii, surinamensis

subgenus undescribed sanpaulensis

Heterololigo bleekeri

Loliolus Loliolus affinis, hardwickei

Nipponololigo belca, japonica, sumatrensis, uyii

Lolliguncula Lolliguncula argus, brevis, panamensis

Loliolopsis diomedeae

Pickfordiateuthis bayeri, pulchella, vossi

Sepioteuthis australis, lessoniana, sepioidea

Uroteuthis Uroteuthis bartschi

Aestuariolus noctiluca

Photololigo
abulati, arabica , bengalensis, chinensis, 
duvaucelii, edulis, machelae, robsoni, sibogae, 
singhalensis, vossi

subgenus undetermined picifordi, reesi

Literature: Naef (1912a, b), Adam (1954), Roper eta/. (1984), Alexeyev(1989,1991, 1992), Brakoniecki (1986), Okutani etal.
(1987), Nesis (1998), Vecchione etal. (1998b), Dunning (1998d), Sweeney and Young (2003o), Vecchione etal. (2005), Jereb 
and Roper (2006), Hastie et al. (2009).

Key to the genera of Lologinidae

1a. Suckers in 2 series on proximal tentacular clubs; fins with rounded posterior lobes, not joined
pos te rio rly ................................................................................................................................................ Pickfordiateuthis

1b. Suckers in 4 series on proximal tentacular clubs; fins extend to posterior end of mantle, without
rounded posterior lo b e s ...............................................................................................................................................—> 2

2a. Fins in adults occupy >85% of mantle length, combined shape broadly e ll ip t ic a l...................................Sepioteuthis
2b. Fins in adults occupy <70% of mantle length, round or rhomboidal......................................................................... —> 3

3a. Fins in adults wider than long, round or auriform, not rhomboidal; mantle short, stout, broadly
rounded posteriorly.........................................................................................................................................................—» 4

3b. Fins in adults rhomboidal, longer than broad, not round; mantle elongate, pointed posteriorly..........................—» 6

4a. Hectocotylus with ventral crest formed by fusion of the protective membrane with the ventral row of
p a p il la e ....................................................................................................................................................................Loliolus

4b. Hectocotylus without ventral c r e s t ............................................................................................................................. —» 5

5a. American distribution; suckers on midsections of lateral arms of males not greatly enlarged................ Lolliguncula
5b. West African distribution; suckers on midsections of lateral arms of males greatly enlarged......................Afrololigo

6a. A pair of photophores on ventral surface of ink s a o ....................................................................................... Uroteuthis
6b. No photophores on ventral surface of ink s a o ......................................................................................................... —» 7
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7a. Northwestern Pacific distribution; dorsal series of papillae and trabeculae at distal tip of modified
hectocotylus form bicuspid lamelliform flaps separated from ventral series of suckers by serrated
membrane..........................................................................................................................................................Heterololigo

7b. Not northwestern Pacific; hectocotylus tip not as a b o v e ..........................................................................................—» 8

8a. American distribution........................................................................................................................................ Doryteuthis
8b. Eastern Atlantic distribution........................................................................................................................................... —» 9

9a. Gladius with a small rostrum, posterior mantle elongated as a tail-like s tru c tu re ..................................... Alloteuthis
9b. No rostrum on gladius, elongation of posterior mantle not extreme and ta il- lik e ............................................... Loligo

Loligo Lamarck, 1798 Plate III, 12 & 13

Loligo  Lamarck, 1798, Bulletin des Sciences parla Société Philomatique, 2(5): 129—131 [130],

Type Species: Loligo vulgaris Lamarck, 1798: 130.

Diagnostic Features: Tentacular clubs expanded, with suckers in 4 series. Hectocotylus with proximal suckers unmodified; 
ventral crest absent; suckers in modified portion of reduced size; sucker stalks elongated to form papillae in either dorsal or both 
dorsal and ventral series. Fins posterior. Eggs small to moderate sized -  less than 4 mm. Spermatophore cement body 
short. Photophores absent.

Size: Small-to medium-and large-sized squids; maximum recorded mantle length 937 mm.

Geographical Distribution: Eastern Atlantic Ocean and Mediterranean Sea.

Habitat and Biology: As given for the family.

Literature: As given for the family.

Loligo vulgaris Lamarck, 1798 Fig. 69

Loligo vulgaris Lamarck, 1798, Bulletin des Sciences par la Société Philomatique, 2(5): 129-131 [130], [Type locality: Not 
designated].

Frequent Synonyms: Loligo pulchra  Blainville, 1823, Loligo rangii Ferussac, 1835, Loligo berthelotii Verany, 1839a, 
Loligo neglecta Gray, 1849, Loligo breviceps Steenstrup, 1862, Loligo mediterranea Targioni-Tozzetti, 1869, Loligo affinis 
Lafont, 1871, Loiigo microcephala Lafont, 1871.

Misidentifications: Loligo forbesii (formerly, multiple authors).
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FAO Names: En -  European squid; Fr -  Encornet européenne; Sp -  Calamar europeo.

Diagnostic Features: Mantle long, moderately slender, muscular, cylindrical. Fins 
rhomboidal, their length up to two-thirds of mantle length (exceeds 50% mantle 
length), posterior border slightly concave. Manus of tentacular clubs with 4 
longitudinal series of suckers; 2 median series with 6 to 8 enlarged suckers 
each; sucker rings of median series on manus with approximately 30 irregularly-sized 
and distributed teeth; clubs with about 36 transverse rows of suckers. Arm 
suckers biserial; sucker rings with about 20 teeth, the distal ones large and pointed, 
the proximal ones small or absent. Left ventral arm hectocotylized in males along 
its distal one-third to one-quarter by modification of suckers into papillae that 
decrease in size distally.

Size: M axim um  m antle length 
640 mm in males, 485 mm in females 
(West African coast); maximum body 
weight, 2.3 kg for the same males, 
1.32 kg for a slightly smaller female 
from the English Channel.

Geographical Distribution: Eastern 
Atlantic Ocean: from approximately 
55°N, around the British Isles, the 
North Sea (including the Skagerrak, 
the Kattegat and the western Baltic 
Sea), to 20°S, off the southwestern 
coast of Africa, including Madeiran 
waters. Mediterranean Sea: from the 
western to the eastern basins, 
including the Adriatic Sea (Fig. 70).

left arm IV 
hectocotylizedHabitat and Biology: A neritic 

species that inhabits the circumlittoral 
region in temperate waters, the 
European squid ranges in depth from 
the surface down to the upper slope 
(200 to 500 m), mainly near coasts with abruptly sloping 
bottoms, but it is more abundant in waters shallower 
than 100 m in most of its range. It occurs mainly over 
coarse sand bottoms, but it also is reported over silt and 
other different mixtures of sediments and terrain, 
including sea grass beds. It lives in water temperatures 
that range from 12.5° to 20°C, with salinity ranges of 
between 30 psu (North Atlantic) and 38 psu (western 
Mediterranean), but it can tolerate lower salinity waters, 
e.g. Sea of Marmara. Loligo vulgaris generally has a 
pelagic habitus, but it becomes more dependent on the 
bottom during spawning seasons. Animals, especially 
young individuals, perform daily vertical migrations 
mainly related to feeding; they remain close to the 
bottom during the day, then disperse into the water 
column at night. Vertical as well as horizontal migrations 
in response to changes in environmental conditions also 
are known. The northeastern Atlantic population 
overwinters in deeper waters off the French coasts then 
migrates farther north from May through June-July, into 
the North Sea to spawn. A similar migration from the 
Bay of Biscay and more southern waters to the English 
Channel probably also occurs. Southward migrations 
take place in the autumn. Offshore and onshore 
migrations related to reproduction also occur. In the 
western Mediterranean, European squid migrate into 
deeper water in late autumn; the largest individuals 
begin their onshore migration as early as January and 
February, followed in summer by the smaller ones. Sex 
ratios slightly different from the usual 1:1 value may 
occur along the distributional range of the species. In

tentacular club

Fig. 69 Loligo vulgaris
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Atlantic waters, females were found to slightly outnumber males during some parts of the year, while the opposite occurs in 
some Mediterranean areas. No segregation between sexes has been reported for the Atlantic populations, whereas 
observations from landings in the western Mediterranean suggest that males and females may congregate in different schools.

No dramatic changes in the general morphology occur with sexual maturity; males attain larger sizes and weights than females, 
but females generally exhibit higher weights than males at a given length. A north-south (in the Atlantic) and west-east (from 
the Atlantic towards the eastern Mediterranean) decreasing gradient occurs in the weight to length growth ratio. Size at maturity 
is variable, depending on the geographic location, but generally males mature at a smaller size than females. The minimum 
reported size at maturity is 80 mm mantle length for males and 119 mm mantle length for females, with size at 50% mature 
(ML50) 168 mm and 188 mm mantle length for males and females, respectively, based on samples collected from different 
areas from the Atlantic Ocean and the Mediterranean Sea. The smaller-maturing males are reported from the Greek seas, the 
smaller females from the waters off France, while the larger animals for both sexes come from the Saharan Bank region, 
eastern Atlantic Ocean. Two modes in size at maturity are reported for males from most areas in the Atlantic.

Spawning extends throughout the year in most of the distributional range of the species, usually with 2 seasonal peaks that 
occur earlier in the south than in the north in Atlantic waters and earlier in the Atlantic than in the Mediterranean. A more 
restricted spawning period is reported for the North Sea and for the Greek Seas. A potential fecundity of more than 70 000 eggs 
is estimated for this species; fecundity usually varies with the size of females, as do spermatophore number and size in males, 
but sometimes small mature females may have a larger number of oocytes than larger-sized mature females. The maximum 
number of spermatophores reported is slightly over 1 000, and spermatophore length varies between 7.5 and 18 mm. Males 
reproducing for the second time usually carry more spermatophores than those reproducing for the first time. Eggs are small 
(diameter about 2 mm), although variability exists in egg size in relation to geographical area; they are deposited in gelatinous 
capsules (“fingers”) 60 to 160 mm long. Each capsule contains tens of eggs. Capsules are attached in clusters to rocks, debris 
and other hard objects on sandy to muddy bottoms. Females tend to lay eggs close to or on top other egg masses, so that large 
clusters of up to 40 000 eggs occur in nature. The individual contribution by a single female is limited to a thousand, up to 6 000, 
eggs. Apparently certain strains of Roseobacter bacteria associated with the accessory nidamental glands function to aid in the 
production of carotenoids and in the protection of eggs by production of antibiotics and toxins.

Embryonic development lasts from a few weeks to a few months, depending mainly on the ambient water temperature, e.g. 25 
to 27 days at22°C; 30 days at 17°C and 40 to 45 days at 12°C to 14°C. A longer incubation time increases mortality risks for egg 
masses attached to the sea bottom; however, slow development at a lower temperature can improve yolk conversion and 
produce larger hatchlings, likely with increased hatching competence. Consequently, a compromise between 
longer-versus-shorter incubation time and related characteristics seems to exist. Paralarvae have a planktonic life style that 
lasts about 2 months. Although specific identification of L. vulgaris paralarvae is known in samples from the Galician and 
Portuguese waters, in general, little knowledge exists on this phase of the life cycle of the European squid in the wild, due mainly 
to the close resemblance with the juveniles of the co-occurring species, L. forbesii and Alloteuthis spp. Paralarvae in captivity 
feed on crustacean and fish larvae and small mysids; occasionally they attack conspecifics, but cannibalism seems not to occur 
in the wild. Hatchling growth rates are highly variable and strongly dependent on the water temperature. Experimental rearing 
under very different temperature regimes, i.e. summer-like and winter-like, resulted in sizes twice as large in the summer-like 
regime. As a consequence, sizes of juveniles and adults are strongly related to the environmental conditions close to hatching 
times, and growth rates are dependent on the hatching season. Early paralarval growth in L. vulgaris is exponential. Several 
mathematical models have been used to describe growth in juveniles and adults, namely, power, exponential, double 
exponential and logistic models. Differences in the growth rates between sexes also occur; males show higher growth rates 
than females. In both sexes, however, growth is not isometric and weight increases more slowly than length.

Life span duration based on statolith analysis is estimated to range between 9 and 10 months (southern Portuguese and West 
Saharan shelf waters) and 1.5 years (north Portuguese waters), considerably shorterthan the 2 to 4 years previously estimated 
on the basis of length frequency analyses. Spawning represents the terminal phase of the life cycle. It progresses with active 
feeding in between periods of egg releases, as has been noted for other loliginid species. This behaviour is defined as 
“intermittent terminal spawning”, a strategy that combines with continuous oocyte maturation in the ovary to better utilize the 
high potential fecundity during the long periods of intermittent spawning.

The European squid feeds mainly on fishes and crustaceans. Cannibalism seldom occurs and no differences in the feeding 
habits exist between sexes. Young squids feed mainly on planktonic crustaceans and fish larvae, while fish dominate in the diet 
of adult animals. Diet and food intake vary with season, probably in relation to seasonal changes in the foraging grounds. Loligo  
vulgaris is preyed upon by a variety of whales and fishes, including comnmon dolphin, pilot whale, bottlenose dolphin, 
swordfish, greater amberjack and many other fishes and marine mammals. Loligo vulgaris is an important intermediate host 
for the parasitic nematode Anisakis simplex, to top-level predators such as marine mammals.

Interest to Fisheries: Loligo vulgaris is taken throughout its distributional range all the year round, mainly as a by catch of the 
multi-species bottom and pelagic trawl fisheries. Major fishing grounds are located off Portugal, on the West African Banks and 
in the western Mediterranean, where the species is caught in the international fisheries with otter trawls and purse seines in 
daytime and occasionally at night with light attraction. Usually it is landed mixed with/,, forbesii, and specific catch statistics are 
not recorded. In the western Mediterranean, however, it is one of the most important commercial species of cephalopod, and it 
has the highest market value. Also, it is a secondary target species in the Saharan Bank cephalopod trawl fishery. Throughout 
its distributional range, the European squid is the object of local artisanal fisheries that deploy a variety of gears, particularly jigs. 
Some directed small-scale hand-jig artisanal fisheries exist in Spain, Portugal and southern Italy. The species is marketed fresh 
and frozen. Catches by commercial beach seines in the Thracian Sea (eastern Mediterranean) are affected to a varying degree
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by meteorological conditions, e.g. temperature, rainfall and local wind conditions, all negatively correlated. Also, in other areas, 
occurrence and abundance are related to oceanographic conditions, especially to sea temperature and salinity, and seasonal 
and annual abundance can be markedly variable (e.g. as recently is the case for the Catalan coast, northwestern 
Mediterranean).

Remarks: Male specimens occasionally may display stripes similar to those typical of Loligo forbesii, on the ventral sides of 
the mantle; however, these stripes are much smaller, less numerous and less intensely coloured than in L. forbesii. Loligo 
reynaudii was proposed to be subspecies of L. vulgaris (Augustyn and Grant, 1988). However, Vecchione et al. (2005) 
reinstated Loligo vulgaris and Loligo reynaudii as distinct species, a decision with which we concur.

Local Names: ALGERIA, BULGARIA, TURKEY, RUSSIA: Kalmar; CYPRUS, GREECE: Kalamari; FRANCE: Encornet; 
ITALY: Calamara, Calamara comune; EGYPT: Sobbeit Totanu; LIBYA: Habbar; MALTA: Kalamar; MOROCCO, SPAIN: 
Calamar; TUNISIA: Mettik; YUGOSLAVIA: Lignja.

Literature: Naef (1923), Mangold Wirz (1963), Worms (1983a, b), Roper et al. (1984), Nesis (1982,1987), Augustyn and Grant
(1988), Guerra (1992), Guerra and Rocha (1994), Boyle and Pierce (1994), Belcari (1999e), Moreno et al. (2002), Vecchione 
(2008e), Hastie et al. (2009).

Loligo forbesii Steenstrup, 1856 Fig. 71; Plate III, 14

Loligo forbesii Steenstrup, 1856, Kongelige Danske Videnskabernes Selskabs Skrifter, 5 Raekke, Naturvidenskabelig og 
Mathematisk, 4:185-216, 2 pis [189], [Type locality: Atlantic Océan],

Frequent Synonyms: Loligo fusus Risso, 1854, Loligo moulinsi Lafont, 1871.

Misidentifications: Loligo vulgaris (formerly, multiple authors).

FAO Names: En -  Veined squid; Fr -  Encornet veiné;
Sp -  Calamar veteado.

Fig. 71 Loligo forbesii

Diagnostic Features: Mantle long, moderately slender, cylindrical; fins rhomboidal, their length three quarters that of 
mantle, their posterior borders slightly concave. Suckers on manus of tentacular club subequal in size; sucker rings 
regularly toothed all around, with 13 to 18 larger sharp, conical teeth; largest arm sucker rings with 7 or 8 teeth; left ventral 
arm hectocotylized in its distal third by modification of sucker stalks into long papillae which gradually decrease in size 
distally; accessory nidamental glad present in males. Colour: prominent longitudinal flame-like stripes of purplish dark 
chromatophores on the anterior and ventrolateral surfaces of the mantle.

left arm IV of male
hectocotylized tentacular club ventral view dorsal view
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K nown d istribution D oubtfu l record

Size: Maximum mantle length 937 mm in males (8.3 kg 
weight) and 462 mm in females (2.2 kg weight), for 
animals from the Azores. Common at smaller sizes (200 
to 300 mm mantle length) in the Mediterranean and on 
the eastern North Atlantic continental shelf.

Geographical Distribution: Eastern North Atlantic:
20°N to 60°N, including the North Sea; absent in the 
Baltic Sea. It ranges from the Faeroe Islands, along the 
western European coasts, west to the Azore Islands 
and south to the Canary Islands, along the West African 
coast. Its southern boundary is unknown. Occurs 
throughout the Mediterranean Sea, but early records of 
the species farther east and south, in the Red Sea and 
along the east coast of Africa are not confirmed 
(Fig. 72).

Habitat and Biology: Loligo forbesii is a species of 
sub trop ica l and tem pera te  w aters; it avoids 
temperatures below 8.5°C. It occurs over the 
continental shelf in the temperate part of its distributional 
range, but it is found in deeper waters in subtropical 
areas. Its entire vertical range extends from depths 
shallower than 50 to over 700 m, while the Azores 
population occurs deeper than 1 000 m. In the 
Mediterranean Sea, it very seldom occurs in waters less 
that 80 to l 00 m depth, and its bathymetric range 
overlaps only slightly with that of its congener Loligo  
vulgaris In Atlantic waters depth distribution varies by 
season, with squid remaining mostly in waters along the 
shelf edge (100 to 200 m), then gathering in waters of 
less than 50 m during the spawning peaks. In the North 
Sea and in the eastern North Atlantic, squid move
inshore during winter, whereas they are more abundant in offshore waters during summer. Seasonal migrations also occur in 
the southern North Sea area, where the squid spend the summer in the eastern part of the English Channel and southern North 
Sea, then return to the deeper southwestern part of the Channel in winter. Sea surface temperature (SST), bottom water 
temperature (BWT) and the North Atlantic Oscillation (NAO) all are critical factors to L  forbesii abundance. Peak squid 
abundance in the English Channel coincides with bottom water temperatures of 13°C and squid abundance in the Northeast 
Atlantic, as well as in the Portuguese and Greek waters, is positively correlated with local SST.

No clear seasonal trend occurs in sex ratio in populations of the eastern North Atlantic waters, although in the Scottish 
population more young animals are males but adults are mostly females. Sexual dimorphism is striking: males attain much 
larger sizes and weights than females, but, as in L. vulgaris, females generally exhibit higher weights than males at a given 
length. Size at maturity is very variable, as is the rule in many loliginids. The smallest mature male measured 80 mm mantle 
length, and the smallest mature female 103 mm mantle length, both recorded in Portuguese waters; considering the whole 
northeastern Atlantic range of the species, however, males start to mature ata minimum size around 150 mm mantle length and 
females around 170 mm mantle length. The Azores population exhibits the largest minimum mature sizes, 240 mm mantle 
length and 200 mm mantle length for males and females respectively. Two or 3 different size modes of maturity exist in both 
sexes, but they are more pronounced in males; this makes it less convenient to compute standard parameters like mean size at 
maturity (i.e. 50% maturity; ML 50).

Spawning occurs nearly throughout the year, with different seasonal peaks that depend on the geographical area, and multiple 
peaks may occur. For example, most of the Atlantic populations have winter breeding peaks, but secondary peaks may occur in 
other seasons, including summer. Little information is available on spermatophores. The maximum reported number of 
spermatophores is slightly over 1 000. Males show a positive relationship between spermatophore length and body length, but a 
weak relationship between total number of spermatophores and body size; males that mature at a larger size produce fewer but 
larger spermatophores than those that mature at a small size.

Potential fecundity is low compared with that of L. vulgaris, it varies between 1 000 and 23 000 eggs and it is slightly positively 
related to the size of the female, but small mature females may have a larger number of oocytes than larger-sized mature 
females. Permanent oocyte maturation occurs, as it does in L. vulgaris Eggs are large compared to those of L. vulgaris and 
L. reynaudii, about 3 mm x 2 to 2.8 mm, and they are more elongate in shape; they are embedded in the gelatinous substance 
produced by the oviducal and nidamental glands and then deposited in finger-like strings that usually contain 50 to 130 eggs 
each. Strings are attached in clusters to hard objects on various kinds of substrate (rocky, sandy or muddy bottoms). The 
number of egg strings in each cluster is variable and clusters may be formed by strings spawned by more than one female. 
Because mated females may carry spermatophores of more than one male, each string may be multi-paternal (i.e. fertilized by 
more than one male). Most egg mass records from the eastern North Atlantic are from shallow waters in inshore areas; only 
three records exist of deposition in offshore waters, 2 from off the west coasts of Ireland and France at 135 and 507 m depths,
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and another caught by deep trawlers in the Aegean Sea from 720 to 740 m depth. Since most of the commercial samples that 
contain spawning animals are obtained from offshore waters, these findings support the hypothesis that L. forbesii may spawn 
at those sites, as suggested for this species in the Scottish waters. The scarcity of data may be due to unreported records of 
trawled egg masses and/or to the squids’ preference for rocky substrates inaccessible to the bottom trawl fisheries. Embryonic 
development duration is closely related to water temperature; it increases as temperature decreases and varies between a few 
weeks (36 days at 16°C) and a few months (60 to 75 days at 12°C, 140 days at 8°C). Variation of the incubation period of eggs 
from strings in the same mass range between 45 to 64 days at 12°C; within-string variation in development time occurs in the 
majority of egg strings, with about 20 days between the first and last hatchling emergence. Such a wide variability in 
development may assure a spread of paralarval survival and recruitment. Newly hatched animals have mantle lengths between 
3.0 and 4.6 mm, and they are already strong swimmers. An optimum temperature range of around 13°C is necessary for normal 
hatchling development. Growth is rapid, and males grow faster and attain a much larger size than females. As is the case 
observed in most loliginids, growth rates are higly variable, and growth itself is usually best described by an exponential phase in 
juveniles, followed by a secondary, slower, logarithmic stage. Several studies on L. forbesii growth patterns and characteristics 
in an aquarium include length-frequency, statolith and gladius increment analyses. Much variation in growth rates by sex, 
maturity stage, season and reproductive strategies exists. Despite the differences in age estimations by different techniques, a 
life span between 1 and 2 years generally is acknowledged. Sexual differences in the length-weight relationships indicate that 
females are always heavier than males at a given length.

Spawning represents the terminal phase of the life cycle. As with its congenerics, L. forbesii is an intermittent terminal spawner, 
wherein females lay several batches of eggs before they die.

Loligo forbesii feeds on small fishes and to a minor extent on other cephalopod species, crustaceans and polychaetes; 
cannibalism also occurs, but it seems limited to large squids feeding on much smaller ones. Primary prey items vary among 
geographical areas and seasons. The main food sources are as follows: in Scottish waters whiting (Merlangius merlangius), 
poor-cod (Trisopterus spp.) and sandeels (Ammodytidae) comprise the most abundant fish species in the diet, whereas in Irish 
waters sprat (Sprattus sprattus) and poor-cod Trisopterus spp., and off the Azores blue jack mackerel (Trachurus 
picturatus) dominate. Ontogenetic shifts in feeding habits occur. Crustaceans dominate in the diet of juveniles, but no 
sex-related nor maturation-related differences occur. Biochemical studies indicate than the veined squid is an important part of 
the benthic food-web. Several marine mammals like pygmy sperm whales, orca (killer) whales, common, striped and 
bottle-nosed dolphins, large demersal fishes (e.g. cod and scabbardfish), seals and seabirds feed on this species.

Interest to Fisheries: Loligo forbesii is one of the loliginid species of commercial importance in the eastern North Atlantic, 
especially in Scottish and Irish waters and the English Channel. It is taken mainly as bycatch in deeper water trawl fisheries 
throughout its range, and it rarely is abundant in the Mediterranean Sea, although some exceptions are known. A long-term, 
directed, strongly seasonal, fishery exists in the Moray Firth (North Sea, Scotland), and this has increased dramatically in recent 
years. Also, a directed jigging fishery is carried out off Madeira and the Azores, where the veined squid is the only squid species 
of economic importance. It is fished in the English Channel and marketed along with L. vulgaris which also occurs in 
Portuguese waters, where local artisanal hand-jig fisheries occur. Specific statistics do not exist, but this squid is highly 
appreciated for human consumption and as bait. It is marketed fresh, frozen and canned (small quantities in the Azores).

Remarks: Confusion about the name of the species exists (i.e. forbesi versus forbesii). According to the International Code of 
Zooogical Nomenclature, both forms, in principle, are admissible (see Art. 31.1 and 3.1.2; ICNZ, 1999). However, Steenstrup’s 
original description ended in “¡i”. According to Art. 32 (ICZN, 1999) original spelling is correct unless it is in one of the categories 
listed in Art. 32.5 as “spellings that must be corrected”. In our opinion, this is not the case and the change in ending is an 
unjustified emendation (see also Sweeney and Vecchione, 1998).

Long placed in the genus Loligo, the species was discussed as one of those with “unresolved generic affinities” in Vecchione 
et al. (1998). This was due to reports on potential bioluminescence and photophores presence (i.e. Alexeyev, 1992 [1991], 
Lum-Kong and Hastings, 1992), which were not confirmed subsequently. General consensus was reached in the 2003 CIAC 
meeting in Phuket to place the species back in the genus Loligo  (Vecchione et al., 2005).

Various studies of morphometric variability throughout the species range in the Atlantic, along with molecular observations, 
suggest that no significant stock separations exist among mainland coastal populations (Pierce et al., 1994d, Brierley et al., 
1995, Collins etal., 1999, Shaw etal., 1999). However, evidence indicates that animals from the offshore population around the 
Rockall Bank are different from coastal populations and that the Azores population is highly isolated. Loligo forbesii 
experienced a strong population decline in the southern end of its range in Atlantic waters in the 1990s, while its abundance 
increased in the northern areas (Chen et al., 2006); these trends seemed to be related to variations in the North Atlantic 
Oscillation (NAO). Also, changes in some Mediterranean areas occurred in the species distribution in recent decades, with an 
abrupt decrease in the Sicilian Channel, while the population in the Ionian Sea increased. Studies suggest that the changes in 
the deep water layers of the eastern Mediterranean influence these distributional shifts (Chen et al., 2006). Roseobacter 
bacteria in the accessory nidamental glands may aid in carotenoid production and in production of antibiotics and toxins for egg 
protection (Pichón etal., 2005b).

Local Names: FRANCE: Calmar, Encornet de Forbes, Encornet veiné; GERMANY: Langflossenkalmar; ITALY: Calamara 
venata, Occhione; NETHERLANDS: Noordse pijlinktvis; PORTUGAL and AZORES: Lula, Lula riscada; SPAIN: Calamar 
veteado, Calamar de Forbes; RUSSIA: Dlinnoperiy Kalmar; UNITED KINGDOM: Common squid, Forbe’s squid, Veined squid.

Literature: Naef (1923), Holme (1974), Martins (1982), Roper et al. (1984), Mangold and Boletzky (1987), Segawa et al. 
(1988), Guerra (1992), Boyle and Pierce (1994), Guerra and Rocha (1994), Boyle etal. (1995b), Belcari (1999d), Chen etal. 
(2006), Vecchione (2008e), Hastie et al. (2009).
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Loligo reynaudii Orbigny, 1839-1841 Fig. 73; Plate III, 15-16

Loligo reynaudii Orbigny, 1839-1841, in Ferussac and D’Orbigny, 1834-1848, Histoire Naturelle Générale et Particuliere 
Céphalopodes Acétabulifères Vivants et Fossiles. 96 pages + Ivi pages + 361 pages, Atlas with 144 plates. Paris. [315, Calamar 
pi 24], [fide Tillier and Boucher-Rodoni (1994:102); taxon dated from plate], [Type locality: Cape of Good Hope, Atlantic Ocean],

Frequent Synonyms: Loligo vulgaris reynaudii, Augustyn and Grant, 1988.

Misidentifications: None.

FAO Names: En -  Cape Hope squid; F r -  Calmar du Cap; Sp -  Calamar del 
Cabo.

Diagnostic Features: Mantle 
narrow, elongate. Fins long,
65% or more of mantle length.
Tentacles long; c lu b s  
expanded, with more than 
36 tra n s v e rs e  row s o f 
suckers; club suckers on 
the manus (medial series) 
greatly enlarged, club sucker 
rings smooth (medial manal 
sucker), or with 16 to 20 teeth.

Size: Maximum mantle length 
400 mm; weight more than 
1 kg.

Geographical Distribution:
Southern African waters: 
eastern South Atlantic and 
southwestern Indian Ocean, 
from Namibia (28°S) on the 
west coast of Africa, to Cape 
Agulhas (35°S) and north on 
the east coast to at least 34°S, 
Port Alfred. Its eastern limits 
are unknown (Fig. 74).

Habitat and Biology: Loligo  
reynaudii occurs mainly along the 
continental shelf, down to depths of 
about 200 m. Offshore distribution 
reaches depths of 300 to 350 m. A 
migratory pattern exists for a large 
fraction of the population. Hatching 
occurs on the south and the east coasts 
of South Africa, between Plettenberg 
Bay, Cape St Francis and Port Alfred, 
where the major spawning areas are 
located. Paralarvae and juveniles are 
transported westward to the main 
nursery area on the Central Agulhas 
Bank, where feeding grounds for the 
adults also are located. The young squid 
m igrate fa rthe r north along the 
southwestern African coast where they 
take advantage of the Benguela Current 
system to feed and grow; then they 
return to the eastern inshore waters to 
spawn. Size at maturity is highly 
variable, depending on geographic 
location and time of year. Males may be 
mature at 90 mm mantle length or 
immature at 250 mm mantle length and 
females at 100 mm mantle length and
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180 mm mantle length respectively. Modal length at spawning varies between 265 and 305 mm mantle length in males and 
between 175 and 195 mm mantle length in females. Spawning occurs mainly in shallow inshore waters (<60 m) of the bays off 
the Eastern Cape, with peaks in spring and summer (September to February), when the water temperature exhibits 
considerable variability (9° to 25°C), due mainly to wind-induced coastal upwellings. This may affect survival and development 
in the eggs and embryos. However, a small fraction of the spawning population occurs in deeper, cooler waters offshore to 
120 m depth at 9° to 12°C, where the temperature regime remains relatively stable. Spawning concentrations are greater in 
association with westerly winds, zero turbidity conditions and sea surface temperature between 15° and 17°C.

Mature squid arrive on the spawning grounds in sexually segregated schools. Sandy areas or low-profile rocky reefs are 
favoured by spawning squid, and upwelling events, coincident with the formation of spawning aggregations, support the 
hypothesis that changes in temperature trigger spawning. Complex reproductive nuptial rituals occur on the spawning grounds. 
These rituals involve fighting, guarding, sneaking, mating and egg-laying behaviour. Mating occurs after the formation of squid 
“pairs”, where large males mate with ripe females. Smaller, “sneaker” males frequently are excluded by the coupled pairs, but 
eventually are successful in mating with paired females.

Tagging studies, histological examination of the ovaries and aquarium observations confirm that the chokka squid is a serial 
spawner, and the term “uniseasonal iteroparity” has been proposed to define this spawning pattern, in which batch spawning 
occurs over an extended period of time and at different sites.

Ovulation in this species appears to be a rapid process, seen by the occurrence of both mature oocytes and post-ovulatory 
follicles in partially spent ovaries. Squid exhibit a diel pattern of spawning, with egg accumulation at night and active spawning 
during the day. During the spawning phase, ovaries go through ripe, partially spent and recovering stages by undergoing a 
process of maturation, ovulation and redeveloping, where a new batch of advanced oocytes is recruited. The cycle typically 
appears to last between 24 and 36 hours, and may depend on a number of factors such as environmental conditions and the 
presence of predators. Potential fecundity is about 17 000 eggs, and egg strands that contain an average of about 150 eggs are 
concentrated into distinct, aggregated spawning beds. Eggs are ovate, heavily yolked, about 2.8 mm long and 2.0 mm wide, 
and they are arranged in a spiral of about 100 eggs each in the gelatinous capsule (“finger”). Early-stage egg capsules are 
smooth, elongate, bright orange-coloured and transparent, with the eggs clearly visible. The capsules are attached to each 
other by interwined stalks that form large clusters embedded into the substrate. The eggs require about 35 days to hatch at 
14°C and 16 days at 21° to 22 °C; they do not develop normally at temperatures below 10°C or above 24°C. The optimum 
temperature range for normal embryonic development is between 12° and 17°C, at which the development takes between 50 
and 27 days, respectively.

Newly hatched chokka squid range between 2.3 and 2.5 mm mantle length; they are not strong swimmers and live a planktonic 
life for a short period. Abundant food for paralarvae exists in all regions of the Agulhas Bank. While paralarvae feed mainly on 
copepods, fishes constitute the main prey of adult squids, followed by crustaceans, polychaetes and cephalopods; maximum 
cannibalism occurs on the spawning grounds during the day. Chokka squid are preyed upon by several fishes, sharks and 
marine mammals when they congregate on their spawning beds. They also constitute the main prey for the groundfish 
community in the southern Benguela system. The duration of the life cycle is less than 2 years, and it ends after the last 
spawning event takes place; however, immediate post-spawning mortality seems not to occur on the spawning grounds 
investigated to date.

Interest to Fisheries: Loligo reynaudii, commonly known as “chokka”, it is the only cephalopod of major commercial 
importance in the South African fishing industry. The erratic fluctuations in catches have been the object of intensive research 
focused on the species distribution and spawning biology and the relationship of population composition with environmental 
constraints. Prior to 1980, the South African catch of squid was limited to bycatch from demersal trawlers that targeted fish 
species. Since then, however, increased demand has led to the establishment of a directed squid fishery that includes jig 
fishing. Commercial catches of chokka squid varied between a maximum of about 10 000 tonnes in 1989 to 2 500 tonnes in 
1992. Catch values have risen dramatically, and chokka squid has become the most valuable South African fishery at 
USD 23 million in 1997. However, the high variability in squid catches can have devastating economic consequences to the 
fishing industry during years of reduced production. In an effort to forecast these fluctuations, quantitative models have been 
developed for prediction of spawning aggregations and spawning success in relation to environmental factors. Geographical 
Information Systems (GIS) are used to help understand the spatial and temporal biology of the chokka squid. Management 
measures are in place that control effort and designate a specified season for the directed jig fishery.

Remarks: Male specimens may display stripes similar to those typical of Loligo forbesii on the ventral sides of the mantle; 
however, these stripes are much smaller, less numerous and less intensely coloured than in L. forbesii. Loligo reynaudii 
originally was differentiated from the closely related Loligo vulgaris by d’Orbigny (1839-1845) on the basis of morphological 
characters. Subsequently, Adam (1952) found the differences between the 2 species not to be significant, and additional 
studies based on the combination of morphological characters, meristic data on selected characters and electrophoresis lead to 
the conclusion that Loligo reynaudii was a subspecies of Loligo vulgaris (Augustyn and Grant, 1988). General consensus 
was reached in the 2003 CIAC meeting in Phuket that Loligo vulgaris and Loligo reynaudii are 2 distinct and separate 
species (Vecchione et al., 2005).

Literature: Adam (1952), Roper et al. (1984), Nesis (1982, 1987), Augustyn (1991a,b), Augustyn et al. (1994), Augustyn and 
Grant (1988), Lipinski etal. (1998a), Roeleveld (1998), Vecchione (2008e).
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Afrololigo Brakoniecki, 1986

Afro lo ligo  Brakoniecki, 1986, Ph.D. Dissertation, University of Miami, Coral Gables, FL, 163 pp. [92],

Type Species: Afro lo ligo mercatoris (Adam, 1941).

Diagnostic Features: Tentacular clubs narrow, small; suckers arranged in 4 series, 4 or 5 pairs of medial suckers on manus 
much larger than the lateral sukers; club sucker rings with 15 to 25 teeth. Arms I extremely short in comparison to the others. 
Arm sucker rings with square, plate-like teeth around entire margin. Left ventral arm of males hectocotylized, its proximal half 
with 6 to 12 pairs of normal suckers, its distal half with elongate papillae replacing the suckers, those of the dorsal row more 
strongly developed. Suckers on midsections of dorsolateral and ventrolateral arms (arms II, III) of males greatly enlarged. Head 
short; buccal lappets without suckers. Mantle without posterior tail-like elongation. Fins rounded, short, broad with 
convex posterior margins. Photophores absent.

Size: Very small-sized squid; maximum mantle length 50 mm.

Geographical Distribution: Atlantic coast of Africa.

Remarks: Brakoniecki established the genus Afro lo ligo  in his Ph.D. Dissertation. Normally Dissertations do not have standing 
forsystematic/nomenclatural purposes. However, Sweeney and Vecchione (1998:224) included a paragraph stating essentially 
that in F.M. Bayer’s opinion, as a commissioner of ICZN, the way that Bakoniecki distributed his dissertation made the names 
available. Currently the genus is monotypic.

Afrololigo mercatoris (Adam, 1941) Fig. 75

Lolliguncula mercatoris Adam, 1941, Mémoires du Musée Royal d’Histoire Naturelle de Belgique, series 2, 21: 83-162. 
[125], [Type locality: Luderitz Bay, southwestern Africa, South Atlantic Ocean],

Frequent Synonyms: Lolliguncula mercatoris Adam, 1941, Roper et al. (1984).

FAO Names: En -  Guinean thumbstall squid; Fr -  Calmar doigtier de Guinée; 
Sp -  Calamar dedal de Guinea.

Diagnostic Features: Mantle 
broad (width about 35% of 
mantle length), and bluntly 
rounded posterio rly . Fins 
rounded, short (length 40 to 
45% of mantle length), broad 
(width of both fins about 55 to 
65% of mantle length) with 
convex posterior margins. Head 
short; buccal lappets without 
suckers. Tentacu la r clubs  
narrow, small, with suckers 
arranged in 4 longitudinal 
series, 4 or 5 pairs of medial 
suckers on manus much 
larger than the lateral suckers; 
club sucker rings with 15 to 25 
more or less sharp teeth, larger 
and more pointed distally. Dorsal 
arms extrem ely short in 
comparison with the others; left 
ven tra l arm of males 
hectocotylized, its proximal half 
with 6 to 12 pairs of normal 
suckers, its distal half with 
elongate papillae that replace 
the suckers; the papillae of the 
dorsal row are more strongly 
developed.

hectocotylus tentacular club dorsal view

Fig. 75 Afrololigo mercatoris
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Size: Maximum mantle length 50 mm in females, 
35 mm in males.

Geographical Distribution: Eastern central Atlantic 
Ocean: limited to the west coast of Africa from Rio de 
Oro (Mauritania) to Lüderitz Bay (Namibia) (Fig. 76).

Habitat and Biology: Afrololigo mercatoris is 
collected at depths of less than 50 m on mud and 
sandy-mud bottoms. Little information is available on its 
life cycle and biology. Eggs are small. Spermatophores 
have long cement bodies. Paralarvae are difficult to 
distinguish from early growth stages of Loligo 
reynaudii

Interest to Fisheries: This small species currently is 
not exploited.

Remarks: Afrololigo mercatoris shares many 
m orpholog ica l characte rs  w ith species of 
Lolliguncula, the genus in which it was originally 
described by Adam (1941). However, based primarily 
on gladius characters (Alexeyev, 1989, 1991), DNA 
sequence data (Anderson, 2000a,b) and biogeography 
considerations, Afrololigo is recognized as a valid 
genus for this species (Vecchione et al., 2005). 
“Loligo” abulati Adam, 1955 in the Red Sea was 
thought to be related to A  mercatoris, but currently it is 
placed in Uroteuthis (Photololigo)

Literature: Adam (1941), Roper et al. (1984), 
Brakoniecki (1986), Roeleveld (1998), Vecchione 
(2008a).
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Fig. 76 Afrololigo mercatoris
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Alloteuthis Wülker, 1920

Alloteuthis Wülker, 1920, Senckenbergiana, 2(1): 48-58 [56],

Type Species: Alloteuthis media (Linnaeus, 1758).

Diagnostic Features: Tentacles long, robust; clubs large, expanded, with large suckers in the 2 median manal series. 
Hectocotylus without crest; proximal suckers unmodified, 10 to 12 (usually 11) normal suckers in ventral row followed distally by 
papillae. Buccal suckers absent. Mantle long, relatively narrow, its posterior end drawn out into a narrow, pointed tail, up 
to 60 mm long in adults. Fins posterior, heart-shaped, their lateral angles rounded, posterior borders concave, extend 
posteriorly along tail. Photophores absent.

Size: Small to medium-sized, maximum mantle length up to 205 mm.

Geographical Distribution: Eastern Atlantic Ocean and Mediterranean Sea.

Remarks: The close similarity between Alloteuthis and Loligo, lead Vecchione et al. (1998b) to consider the former a 
subgenus of the latter. Subsequent molecular analyses, however (Anderson, 2000a,b), supported early 
morphological-anatomical considerations by Naef (1921 b-1923) and Alexeyev (1989), that Alloteuthis should be a separate 
genus (Vecchione et al., 2005). The genus comprises 3 nominal species. Two species, A  media Linnaeus, 1758 and 
A  subulata Lamarck, 1798, occur in the eastern Atlantic Ocean, north of 20°N, and in the Mediterranean Sea. The third 
species, A  africana, lives in the waters off West Africa, from southern Morocco to Namibia. In spite of the low level of species 
diversity, however, Alloteuthis taxonomy and systematics are confused and assignment of specimens to species may be 
difficult (e.g. Laptikhovsky etal., 2002b, 2005, Anderson etal., 2006, Anderson etal., 2008). Recent analyses of populations of
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A  media and A  subulata from the eastern Mediterranean and the northwestern African waters indicate that a species 
complex probably exists that requires realignment of previous concepts of these 2 nominal species (Laptikhovsky et al., 2002b, 
2005). Subsequent molecular phylogenetic studies (Anderson et al., 2006) reveal clades that do not correspond to the 
traditionally recognized Alloteuthis species; these clades include an Angolian/Mauritanian group (referable to A  africana), a 
large eastern Atlantic/Mediterranean group (referable to A  media + A  subulata) and a small group represented by specimens 
from the southwestern Adriatic Sea, morphologically indistinguishable from other specimens of A  media collected in the same 
area. It was suggested that this clade may represent a cryptic species. More recent data provide evidence that the character 
often used to distinguish Alloteuthis species (relative fin length) can be misleading (Anderson et al., 2008). Clearly, further 
studies are required to help define the whole species complex. Until the taxonomic situation with A  media and A  subulata is 
resolved, we retain them here as separate entities.

Literature: Naef (1921b, 1923), Roper et al. (1984), Vecchione et al. (1998b), Anderson (2000a,b), Anderson et al. (2006, 
2008), Laptikhovsky et al. (2002b, 2005), Vecchione et al. (2005), Vecchione (2008b).

A llo teu th is  m edia  (Linnaeus, 1758) Fig. 77

Sepia media Linnaeus, 1758, Systema naturae per régna tria naturae, secundum classes, ordines, genera, species cum 
characteribus, differentiis, synonymis, locis, 10(1): 824 p. [659], [Type locality: “Pelago”].

Frequent Synonyms: Sepia media Linnaeus, 1758, Loligo parva  Leach, 1817, Loligo marmorae Verany, 1839, Loligo  
urceolatus Risso, 1854.

Misidentifications: Loligo vulgaris, A lloteuthis subulata (formerly, 
multiple authors).

FAO Names: En-Midsize squid; Fr-Casseron bambou; Sp -Calamarín menor.

Diagnostic Features: Mantle long, relatively 
narrow, its posterior end drawn out into a short, 
narrow, pointed tail, less than 10 mm long in 
adults. Fins heart-shaped, their lateral angles 
rounded, posterior borders concave, extend 
posteriorly along tail. Buccal suckers absent. 
Tentacles long, robust; clubs large, expanded, 
median manal suckers large (9 to 14% of 
head width). Left ventral arm hectocotylized: 10 
to 12 (usually 11) normal suckers in ventral row, 
followed distally by papillae.

Size: Small-sized squid; maximum mantle length 
132 mm.

tentacular club dorsal view

Fig. 77 Alloteuthis media
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Geographical Distribution: Eastern 
North Atlantic Ocean and Mediterranean 
Sea: reported from about 20°N to 60°N in 
the eastern Atlantic. Alloteuthis media 
was considered very rare in the North 
Sea and, although old records from the 
Irish Sea and the English Channel do 
exist (late 1800s, early 1900s), recent 
reports on the presence of the species 
north of the Gibraltar Strait are limited to 
the northwestern Spanish coast. The 
species is widely distributed throughout 
the Mediterranean Sea, including the 
Sea of Marmara (Fig. 78).

Habitat and Biology: Alloteuthis media 
occurs on sandy and muddy grounds and 
preferentially inhabits coastal and shelf 
waters (from the surface to 200 m), even 
though it has been recorded down to 
about 500 m depth. Like other neritic 
squids, it performs seasonal migrations 
between offshore and inshore areas. In 
the western Mediterranean, spawning 
extends throughout the year, but 2 F i ?8 AUoteuthis media
groups of spawners usually can be
distinguished by size and time of peak Known dlstnbutlon Probable presence
spawning. Large individuals are encountered in February at depths between 150 and 200 m; from March to April, they start to 
migrate into shallower waters, where spawning takes place on sandy grounds and to a minor extent on Posidonia grass beds. 
The second group, composed of smaller individuals, migrates onshore in June and July and spawns later in the year. By late 
autumn, depending on environmental temperatures, they start returning to deeper waters. Also, 2 main reproductive peaks 
occur in the Northern Tyrrhenian Sea, in May and in September. Maturation occurs at a wide size range, both in the western and 
eastern Mediterranean, and a gradient of decreasing values in minimum mantle length at maturity from the western to the 
eastern basins, probably exists in the A  media populations, as seen in other Mediterranean cephalopods. The smallest mature 
females measure 80 mm mantle length, smallest mature males 50 mm mantle length in the western basin, and 37 mm mantle 
length and 32 mm mantle length in the eastern basin, respectively. The bulk of females mature at about 70 and 90 mm mantle 
length in the eastern and western Mediterranean, respectively and mantle length 50% was estimated to be about 60 mm mantle 
length in females and 50 mm mantle length in males in the Tyrrhenian Sea (Central Mediterranean). Females mature at 70 mm 
mantle length and males at 50 mm mantle length in the Adriatic Sea Central Mediterranean. Maximum length of ripe eggs varies 
between 1.4 and 1.6 mm in females from the western Mediterranean and from 1.5 to 2.3 mm in females from the eastern 
Mediterranean; also, fecundity is higher in females from the eastern basin compared to those from the western basin, i.e. 1 500 
to 2 500 eggs versus 1 400 eggs. This suggests a higher reproductive potential in the eastern basin. Spermatophore length 
varies between 2.3 and 3.4 mm and the maximum number of spermatophores per male is 170. The eggs are laid in several 
batches and are encapsulated in short gelatinous capsules, like those of Loligo vulgaris, but more fragile and transparent. The 
eggs are attached in batches or clusters to hard objects on the substrate (shells, corals, stones). Alloteuthis media feeds on 
crustaceans, molluscs and small fishes. The life cycle is estimated to be about one year in males and 1.5 years in females; 
females grow larger than males.

Interest to Fisheries: Generally A  media is captured as bycatch in the bottom trawl fishery throughout its distributional range. 
It is sold at most Mediterranean markets along with its congeneric species. An active, directed trawl fishery exists for this 
species in the western Mediterranean, where it is taken between 150 and 200 m depth in winter and in shallower waters of 50 to 
150 m in spring, summer and autumn. Abundance of A  media along the Catalan coast, northwestern Mediterranean, varies 
significantly seasonally, but annual variations in abundance are minor. It is marketed fresh and frozen, and its commercial 
interest varies depending on the geographic location.

Local Names: FRANCE: Petit encornet; ITALY: Calamaretto comune; MONACO: Totanitu; SPAIN: Luria; UNITED KINGDOM: 
Little squid.

Remarks: Studies on the eastern Mediterranean Alloteuthis species populations suggested that those squids represent a 
single taxonomic unit and were considered to be A  media (Laptikovsky et al., 2002b). Subsequent morphological analyses 
indicated that A  media and A  subulata may represent extremes of a morphological gradient in a single species (Laptikhovsky, 
etal., 2005). More recent molecular data analysis support a sister-species relationship between A  media and A  subulata and 
reveal significant genetic differentiation between Atlantic and Mediterranean A  media (Anderson et al., 2008). Morphometrie 
analyses by the same authors confirm that central club sucker size is a reliable character to separate A  media from 
A  subulata (Anderson et al., 2008).

Literature: Mangold Wirz (1963), Roper et al. (1984) Auteri etal. (1987), Nesis (1982, 1987), Guerra (1992), Belcari (1999a), 
Laptikovsky et al. (2002b, 2005), Anderson et al. (2006, 2008), Vecchione (2008b).
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Alloteuthis africana Adam 1950
Alloteuthis africana  Adam 1950a, Bulletin du Institut 
Royal des Sciences naturelles de Belgique, 26(45): 
1-9. [1], [Type locality: 0°03’S, 9°07’E, eastern South 
Atlantic],

Frequent Synonyms: None. 

Misidentifications: None.

FAO Names: En -  African squid; Fr -  Casseron 
africain; Sp -  Calamarin africano.

Diagnostic Features: Mantle long and narrow; mantle 
width 20 to 25% mantle length in juveniles, 15% in adult 
females, 5% in adult males; anterior ventral mantle 
margin squarish in outline. Tail (fins and posterior 
mantle projection) very long and pointed in females 
(37% of dorsal mantle length in juveniles 58% in adults) 
and extremely long and spike-like in males (35% in 
juveniles, 73% in adults). Fins oval in outline, fin width 
index (width of both fins as a percentage of dorsal 
mantle length) 23% in adult females and 10% in adult 
males; posterior border of fins concave; arms very 
short; buccal lappets without suckers. Diameter of 
club suckers of median 2 series 3 times greater 
than lateral suckers. Club sucker rings with 20 to 30 
blunt teeth. Left ventral arm hectocotylized by 
modification of distal 40% of length; 8 to 11 pairs of 
normal suckers proximally followed by 2 longitudinal 
series of elongate papillae that gradually decrease in 
size distally; arm suckers with 6 to 10 square teeth on 
distal half, smooth on proximal half.

Size: Medium-sized squid; maximum mantle length 
205 mm in males, 175 mm in females.

Geographical Distribution: Eastern Atlantic: from 
20°S to 25°N (Fig. 80).

Habitat and Biology: Alloteuthis africana is found on 
the continental shelf off the western African coasts, at 
depths of 20 to 100 m and temperatures of 16° to 26°C. 
It feeds on small fishes and reproduction apparently 
occurs year-round. Studies on age and growth of the 
species based on statolith analysis indicate a life span 
of less than 1 year, with males not older than 8 months 
and females about 6 months old. Growth is faster than 
that of the congener A  subulata in the same area.

Interest to Fisheries: Captured only as bycatch in 
local trawl fisheries. Separate statistics are not reported 
for this species.

Local Names: None available.

Remarks: Analyses of morphometric data suggest that 
head width can be used to separate A  africana from 
the other 2 species (Anderson et al., 2008).

Literature: Adam (1950a), Roper et al. (1984), 
Arkhipkin and Nekludova (1993), Anderson (2000a), 
Anderson et al. (2008), Vecchione (2008b).

Fig. 79
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Fig. 80 Alloteuthis africana

dorsal view of female dorsal view of male

Fig. 79 Alloteuthis africana
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Alloteuthis subulata (Lamarck, 1798) Fig. 81; Plate III, 17

Loligo subulata Lamarck, 1798, Bulletin des Sciences par 
la Société Philomatique, 2(5): 129-131 [130], [Type locality: 
Mediterranean Sea],

Frequent Synonyms: Loligo subulata Lamarck, 1798, 
Sepia subulata Bosc, 1802.

Misidentifications: Loligo  \nilgaris, Lo ligo  forbesii, 
Alloteuthis media (formerly, multiple authors).

FAO Names: En -  European common 
squid; Fr -  Casseron commun; 
Sp -  Calamarín picudo.

Habitat and Biology: Associated mostly 
with sandy and muddy bottoms but also 
present on hard substrata, i.e. coralligen, 
A llo te u th is  subu la ta  occurs from 
coastal shallow waters (less than 50 m) 
down to about 500 m, even though 
captures below 300 m are sporadic. It is 
reported as the most abundant 
cephalopod in the North Sea and the

20°N

Fig. 82 Alloteuthis subulata
K now n distribution

adjacent Skagerrak, where it forms dense aggregations over sandy and muddy bottom in shallow areas. It also is recorded in 
high quantities in the Celtic Sea and Irish waters, where it concentrates in inshore areas; it is rather common in the English 
Channel coastal waters, and it often is reported as abundant in Portuguese waters. It is less common in the Mediterranean Sea, 
where it is considered rare in some areas, and it generally is less frequently caught than the congeneric and sympatric

Diagnostic Features: Mantle long 
and narrow; anterior ventral mantle 
margin slightly curved; tail long (up to 
20 mm) and pointed in adult females 
(length of posterior extension plus fins 
equals 66% of mantle length); tail very 
long (up to 50 to 60 mm) and spike-like 
in adult males (72% of mantle length). 
Fins rhombic, with pointed lateral 
angles, th e ir  pos te rio r borders 
concave and they extend along the tail; 
fin length exceeds 50% of mantle 
length. Buccal lappets w ithou t 
suckers; tentacles short, delicate; 
clubs small, narrow, median manal 
suckers small (6 to 8% of head 
width). Arms are medium to short; left 
ventral arm hectocotylized, with 6 to 8 
pairs of normal suckers proximally, 
followed distally by 2 longitudinal 
series of fine papillae.

tentacular club dorsal view of female dorsal view of male

Fig. 81 Alloteuthis subulata
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Size: Small to medium-sized squid; 60,iN 
maximum mantle length 184 mm in 
males, 140 mm in females.

60°N

50°NGeographical Distribution: Eastern 
Atlantic Ocean, from approximately 60°N 
to 20°S: western Baltic Sea (sporadic),
North Sea and Celtic Sea, to the western 
coast of Ireland, south to the Sahara 40«n 
Banks, where the limits of its distribution 
probably are located at Cape Blanc. 
Throughout the Mediterranean Sea, 
except its easternmost part, i. e. not 
represented in Turkish waters or the Sea 
of Marmara (Fig. 82).
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A  media Seasonal migrations occur in the North Sea, where mature males and females arrive together in inshore waters in 
spring/early summer and juveniles leave in autumn and early winter to migrate into the Atlantic Ocean.

Sexual dimorphism consists mainly of the longer tail that characterizes adult males. Maturation occurs at a wide size range, as 
in the congener A  media, with males maturing earlierthan females and probably living longer. Animals start to mature at about 
30 to 50 mm mantle length and in Portuguese waters manle length at 50% maturity (ML 50%) is 75 to 80 mm in females and 70 
to 75 mm in males. An extended spawning period characterizes the English Channel population, where three main spawning 
peaks occur in spring, summer and autumn. Once mature, males start to mate and release spermatophores and continue to do 
so for the rest of their life span; this implies the possibility to mate with females of different cohorts. Mating in the laboratory 
occurred only head-to-head (or buccal-crown-to-buccal-crown) and spermatophores usually were placed on the ventral portion 
of the buccal membrane.

Eggs are small. Also, egg capsules are small, 20 to 40 mm long, and balloon-shaped, attached by “stalks” to hard substrata. 
Embryonic development lasts 2 to 3 weeks at temperatures of 15° to 18°C, and the small hatchlings, 1.5 to 2.2 mm mantle 
length, have a planktonic life phase of a few weeks before they become demersal. Growth rates are slower than those of the 
congener A  africana, and in general, both species are considered among the slowest growing, in terms of percentage 
increase of body weight per day, of the family Loliginidae.

Life span is estimated to be about 1 year in the English Channel, much longer than that on the West African shelf, where it is 
estimated to be about 6 months.

Interest to Fisheries: Alloteuthis subulata is a bycatch in trawl fisheries throughout its range; in the Mediterranean Sea it is 
taken at 20 to 120 m depths over sandy-muddy bottoms. It is sold at most Mediterranean seafood markets along with the 
congeneric species A  media, marketed fresh and frozen. Separate statistics are not reported and the species is considered of 
variable commercial interest depending on the geographic location.

Local Names: ITALY: Calamaretto puntuto.

Remarks: Effective schooling behaviour in response to light, predators, food and other external stimuli was observed in the 
laboratory (Lima et al., 1995). Recent genetic analyses indicate that A  media and A  subulata may represent extremes of a 
morphological gradient in a single species, or perhaps that these entities, in a different taxonomic arrangement, will turn out to 
be a species complex (Laptikhovsky et al., 2005). More recent molecular analyses support a sister-species relationship 
between A  subulata and A  media (Anderson et al., 2008). Morphometrie analyses by the same authors confirm that central 
club sucker size can be used to separate A  subulata from A  media (Andersen et al., 2008).

Literature: Roper et al. (1984), Nesis (1982, 1987), Guerra (1992), Arkhipkin and Nekludova (1993), Belcari (1999b), 
Laptikovsky et al. (2002b, 2005), Anderson et al. (2006, 2008), Hastie et al. (2009).

Doryteuthis Naef, 1912

Doryteuthis Naef, 1912b, Zoologischer Anzeiger, 39(25): 741-745 [742],

Type Species: Lo ligo p le i (Blainville, 1823).

Diagnostic Features: Tentacular clubs expanded, with suckers in 4 series. Hectocotylus on left ventral arm IV with proximal 
suckers unmodified; ventral crest absent; suckers of reduced size and sucker stalks elongated to form papillae on dorsal or both 
dorsal and ventral series. Fins posterior. Eggs small to moderate sized, less than 4 mm long. Spermatophore cement body 
short. Photophores absent.

Geographical Distribution: American waters of the western Atlantic and eastern Pacific Oceans.

Remarks: Two subgenera currently are recognized. Since the type species of the formerly monotyic genus belongs to the 
subgenus Doryteuthis, the subgenus Doryteuthis is treated first in this work.

Literature: Vecchione et a!. (2005), Vecchione (2008c).

Key to the subgenera of Doryteuthis

1a. Modified portion of hectocotylized arm extends to arm tip; edges of gladius vane thickened;
................................................................................................................................Doryteuthis (Doryteuthis)

1b. Modified portion of hectocotylized arm does not extend to arm tip; edges of gladius vane not
thickened......................................................................................................................................... Doryteuthis (Amerigo)
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Subgenus Doryteuthis Naef, 1912

Doryteuthis Naef, 1912b, Zoologischer Anzeiger, 39(25): 741-745 [742], 

Type Species: Doryteuthis (Doryteuthis)plei (Blainville, 1823).

Doryteuthis (Doryteuthis) plei (Blainville, 1823) Fig. 83; Plate IV, 23; 
Plate V, 24-25

Loligo p le i Blainville, 1823, Journal Physique Chimie d’Histoire Naturelle, 96:
116-135 [132], [Type locality: Martinique, West Indies, western North Atlantic Ocean],

Frequent Synonyms: Loligo p le i Blainville, 1823, Loligo p le ii Blainville, 1823.

Misidentifications: Loligo peale ii (formerly, multiple authors).

FAO Names: En -  Slender inshore squid; Fr -  Calmar 
flèche; Sp -  Calamar flecha.

Diagnostic Features: Mantle long, slender, cylindrical, 
the posterior end acutely pointed; fins rhomboidal, their 
sides fairly straight, widest point curved. Low, narrow, 
midventral ridge often present, particularly on males.
Left ventral arm hectocotylized in mature males by a 
modification of distal half to fourth of arm that 
extends to arm tip; one half to three-fourths (42 to 82) 
of suckers in dorsal row much smaller than half the size 
of their ventral counterparts; modified (small) suckers on 
small, narrow, triangular pedicels. Gladius slender, 
feather-shaped; ratio of greatest width ofvane of gladius 
to greatest width of rachis 1.5 to 2.7; edge of vane 
straight (often slightly curved in females), thick, and 
ribbed (especially mature males). Suckers present on 
ventral buccal lappets. Eye not unusually large; 
diameter of externally visible eyeball 14 to 19% of 
mantle length, diameter of dissected lens 2 to 7% of 
mantle length. Colour: (dark) reddish brown dorsally, 
darkest along dorsal midline of mantle; lighter, more 
yellowish background colour ventrally with reddish 
brown overlay; often with reddish brown longitudinal 
stripes on anterior ventrolateral mantle of males.

hectocotylus dorsal view
Fig. 83 Doryteuthis (Doryteuthis) plei
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Size: Medium-sized squid; maximum mantle length 
370 mm in males, 260 mm in females.

Geographical Distribution: Western Atlantic Ocean, 
in continental shelf and upper slope waters from Cape 
Hatteras (36°N) (very rarely strays north to southern 
New England) to northern Argentina (35°S), often in 
association with the warm Brazil Current; this includes 
the Gulf of Mexico, the Caribbean Sea, Bermuda, 
Bahamian and Caribbean Islands (Fig. 84).

Habitat and Biology: This squid occurs from the 
surface to about 370 m depth, though it occurs mostly 
shallowerthan 200 m; apparently concentrates nearthe 
bottom during the day and disperses into the water 
column at night, when it can be dip-netted at the 
surface. Some sexual dimorphism is evident in the 
species: the gladius is wider in females, while male 
gladii usually have straighter margins with stronger 
lateral ribs. Ventral longitudinal ridges are more often 
present in males than females, and mature males often 
have ventrolateral stripes of chromatophores along the 
ventral mantle.
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Fig. 84 Doryteuthis (Doryteuthis) plei
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Maturity occurs over a broad range of sizes depending on season and locality, the smallest mature males are 38 mm mantle 
length, the smallest females 42 mm mantle length, whereas they can remain immature up to 148 mm (males) and 143 mm 
(females); 50% maturity occurs at 175 and 155 mm mantle length in males and females of the northeastern Venezuelan waters, 
and at 194 and 141 mm mantle length for males and females off southern Brazil’s offshore waters (Santa Catarina). In that area, 
however, studies on the coastal squid population give much lower values (i.e. 147 mm ML for males and 97 mm ML for females), 
suggesting the existence of a population distinct from the offshore squids. Immature and mature specimens of a broad range of 
sizes may be caught in the same net-haul. Mature squid are present throughout the year, but 2 seasonal peaks occur in the 
populations studied: in spring and autumn in the Caribbean Sea, in late spring-early summer and autumn off the northeastern 
Venezuelan coasts, and in summer and winter in the southern Brazilian waters. Mating and spawning occur year round, but 
observations on specimens kept in aquaria indicate post-spawning mortality. Underwater observations reveal no immediate 
mortality to occurr after spawning, while observations on the sex-ratio distribution of the southern Brazilian population after the 
spawning events indicate post-spawning mortality. It is probable, though, that the extent of the spawning phase varies 
depending on several different factors. Also, due to the wide geographical range covered, the duration of the species’ life cycle 
may vary, depending on geographic location and the specific environmental constraints that affect growth. At present, 
reproductive patterns and size structure of D .p le i landed along the southern Brazilian coasts indicate an annual cycle for the 
species there, in agreement with earlier estimates for populations farther north. However, statolith and age studies on the 
northwestern Gulf of Mexico population (i.e. on samples from a much warmer and more productive region) revealed a very 
rapid, non-asymptotic growth and a life span of about 6 months. Combined analyses of gladius and statoliths suggest a 
“compromise” of about nine months as the probable life span for this species off southern Brazil. Doryteuthis p le i feeds on 
crustaceans, small fishes and squids. It is preyed upon by a variety of vertebrates, including fishes, dolphins, fur seals and 
penguins.

Interest to Fisheries: Doryteuthis p le i is caught throughout its geographic range, but separate statistics are not kept where it 
may co-occur with D. pealeii The former species comprises most of the cephalopod fishery in Venezuela, and a small fishery 
occurs in Yucatan. In the Bahamian and Caribbean Islands undoubtedly it is the most frequently captured commercial species 
of Loliginidae, and it has been an important component of the trawl fishery bycatch in the southern Brazilian waters for many 
years; there, when the crisis in the shrimp fishery forced the fleet to find alternative target species in the bycatch to reduce 
operation costs, interest in squids increased and D. p le i now is the subject of directed small-scale fisheries both inshore and 
offshore. The principle gear includes otter trawls and dipnets. It is used as food and bait.

Local Names: USA: Arrow squid; VENEZUELA: Luria.

Remarks: Whitaker (1978), Hixon (1980a) and Sanchez et al. (1996) computed several indices in order to separate D. p le i 
from D. pealeii, the most reliable is the ratio of gladius width to rachis width (GW/RW), combined with the overall shape of the 
gladius, including the presence or absence of marginal ribs (present in D. plei). In particular, the GW/RW ratios range from 1.9 
to 2.7 in D. p le i and from 2.1 to 3.8 in D. pealeii, and the separation of the 2 species is best accomplished with a GW/RW ratio of 
2.7. However, the 2 species are so similar morphologically, that a very careful examination of the collected samples always is 
recommended, especially in the areas where they are sympatric. The broad geographic range ofD. p le i makes it an interesting 
candidate to investigate adaptations to different environmental/oceanographic regimes, such as plasticity in growth and 
reproduction rates among different populations. Available information indicates that a small, isolated population exists in 
Bermuda waters, and an investigation on D. p le i in the Gulf of Mexico revealed a genetic break between the northwestern Gulf 
of Mexico and the northeastern Gulf-western Atlantic populations (Herke and Folz, 2002).

Literature: Cohen (1976), Roper et al. (1984), Arocha and Urosa (1991), Sanchez etal. (1996), Perez etal. (2002), Herke and 
Folz, (2002), Jackson and Forsythe (2002), Vecchione (2002, 2008c).
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Doryteuthis (Doryteuthis) roperi (Cohen, 1976) Fig. 85

Loligo roperi Cohen, 1976, Malacologia, 15(2): 299-367, [346, figs 27-30], [Type 
locality: 25°42’30"N, 79°20’W, Caribbean Sea, western North Atlantic Ocean],

Frequent Synonyms: Loligo roperi Cohen, 1976.

Misidentifications: Doryteuthis plei.

FAO Names: En -  Island inshore squid; Fr -  Calmar créole; Sp -  Calamar insular.

Diagnostic Features: Mantle long, 
slender, cylindrical; tapers to an acute 
posterior point. Fins rhomboidal, with 
curved lateral and anterior margins, that 
give them a heart-shaped or oval 
appearance in some specimens; fin 
length about 33 to 39% mantle length.
Tentacles short, robust; clubs expanded, 
about 14 to 21% mantle length, with <25 
transverse series of suckers. Left 
ventral arm hectocotylized for >50% 
of arm length (57 to 62%); about 80% of 
suckers in dorsal series modified to 
minute size, set on broadly triangular 
bases. Reddish brown chromatophores 
over the entire mantle, larger and more 
closely spaced on posterior half of dorsal 
side.

Size: Small-sized species, maximum 
mantle length 72 mm.

Geographical Distribution: Western 
Atlantic Ocean: Caribbean Sea and Gulf 
of Mexico (Fig. 86).

Habitat and Biology: The island inshore 
squid probably is widely distributed on 
the continental shelf of the Caribbean 
Sea, but its vernacular name reflects its 
apparent association with the islands 
there in . The species has been 
repeatedly recorded on the Flower 
Garden Banks, in the northwest Gulf of 
Mexico. Here, seasonal aggregations of 
juvenile and adult squid are observed 
during the annual coral spawning event 
(about 7 to 10 days after the first full 
moon in August and in September if 
there is a split spawning). Ancillary 
observations suggest that squid may be 
attracted by coral spawning, or the squid 
may spawn then as well. Alternatively, 
they may aggregate to utilize the prolific 
food resources made available by the 
coral spawning event. Maturation occurs 
at a small size: the smallest mature 
males measure 44 mm mantle length, 
the smallest mature females are 43 mm 
mantle length. Some sexual dimorphism 
occurs: the margins of the vane of the 
gladius are straighter in males, more 
tapered in females; the fins of most 
males are more rhombic than those of 
most fem ales and males have a 
midventral ridge on the mantle.

m

hectocotylus tentacular club dorsal view

Fig. 85 Doryteuthis (Doryteuthis) roperi
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Interest to Fisheries: The island inshore squid is taken by dip net at the surface at night, and it also is caught by trawl nets at 
depths between 50 and 300 m. However, its small size limits its interest to fisheries.

Local Names: None available.

Remarks: Because this small loliginid is easily confused with Loligople i, it may be more widespread than current records 
indicate.

Literature: Cohen (1976), Roper et al. (1984), Debose and Nevitt (2006), Vecchione (2002, 2008c).

Subgenus Amerigo Brakoniecki, 1986

Amerigo Brakoniecki, 1986, Ph.D. Dissertation, University of Miami, Coral Gables, FL, 163 p. [106], 

Type Species: Doryteuthis (Amerigo) gahi (d’Orbigny, 1835).

Doryteuthis (Amerigo) gahi (d’Orbigny, 1835) Fig. 87

Loligo gahi d’Orbigny, 1835, In 1834-1847, Voyage dans ¡’Amérique Meridionale, 5(3): 1-758. [60, pi 3 figs 1-2]. [Type locality: 
Valparaiso, Chile, eastern South Pacific Ocean],

Frequent Synonyms: Loligo gahi d’Orbigny, 1835, Loligo patagonica, Smith, 1881.

Misidentifications: None.

FAO Names: En -  Patagonian squid; Fr -  Calmar patagón; Sp -  Calamar patagónico.

Diagnostic Features: Mantle moderately elongate. Fins rhomboidal, short, their 
length usually about 40% to 45% (up to 53%) of mantle length. Tentacles long, 
slender; tentacular clubs narrow, unexpanded, with no distinguishable carpus and 
relatively small suckers on manus; median suckers about 2 times the diameter of 
the marginal suckers; teeth on club sucker rings regularly spaced, pointed, very 
numerous: 25 to 35 (possibly 45). Arms elongate, especially the ventral and 
ventrolateral arms; arm sucker rings with 6 or 7 broad, flat teeth in distal half, 
proximal half smooth; left ventral arm hectocotylized in distal one-third: 
suckers in dorsal series greatly reduced in size and set on elongated, triangular, 
swollen pedicles that grade smaller distally; ventral row unmodified.
C hrom atophores present on the 
oral/ventral surface of all arms, including 
hectocotylus. Hatchling chromatophore 
general pattern: 3 or 4 red
chromatophores mixed with a similar 
number of yellow ones on each tentacle; 2 
red chromatophores on each arm IV; 3 or 
5 (generally 4), red chromatophores 
present on the “cheek patch” areas; 6 
brown chromatophores arranged as a 
hexagon commonly found on dorsal head 
surface; 5 brown chromatophores form a 
pentagon in the centre, frequently present 
on the dorsal mantle surface, with yellow 
ones close to the posterior margins; 
numerous red chromatophores on the 
ventral surface of the mantle, arranged to 
form a more or less regular grid of oblique 
lines. However, variability occurs in 
chromatophore number and pattern, 
especially in the “cheek patch” area. hectocotylus tentacular club dorsal view

Fig. 87 Doryteuthis (Amerigo) gahi
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Size: Medium-sized squid; maximum reported mantle length 
340 mm for females and 400 mm for males.

Geographical Distribution: Eastern Pacific Ocean, from 
northern Peru to southern Chile and southwestern Atlantic 
Ocean, from the Gulf of San Matias (Argentina, about 42°S) to 
Tierra del Fuego. The northern limits on both coasts are 
uncertain, but in the Pacific it is reported in the waters off 
Puerto Pizarro (about 4°S, southern Guayaquil Gulf, 
northern-most Peru), while in the Atlantic it extends on the 
continental slope to about 36°S, following the cold waters of 
the Malvinas (Falkland) currents (Fig. 88).

Habitat and Biology: Doryteuthis (Amerigo) gahi supports 
an important fishery on the Patagonian shelf. Due to the 
economic importance of the fishery, considerable research 
has focused on the populations that inhabit this area of the 
distributional range, and present knowledge on the biology of 
the species is derived mainly from data obtained in the 
Falkland Interim Conservation Zone (FICZ). Much less is 
known about the Pacific populations. The Patagonian squid 
occurs from the surface to about 600 m depth, but it is most 
commonly found within the 300 m isobath. Information on the 
Falkland population indicates that ontogenetic migrations 
occur in that area: the species spawns in shallow water and 
migrates down the continental shelf and slope after hatching 
for feeding and maturation. Animals then return to shallow 
water to spawn. Sexual segregation occurs during these 
migrations: while the greatest numbers of juveniles (<100 mm 
mantle length), both males and females, are consistently 
caught in waters of <100 m to the south and east of East 
Falkland, larger squid (>100 to 110 mm mantle length) on the feeding grounds are segregated by sex and depth, the females at 
250 to 300 m, the males at 170 to 250 m. Males emigrate from their shallower feeding grounds to the spawning grounds earlier
than the deeper-feeding females and the sex ratio evens out by the middle of the spawning season on the shallow spawning
grounds (30 to 100 m). Interannual changes in the spatial distribution and abundance of the species also occur in relation to 
changes in the strength, oceanographic features and meander locations of the Falkland Current. This current meets the 
continental slope east of the Falkland Islands, causing a strong upwelling of the Sub-Antarctic Superficial water mass, where 
the main feeding grounds of the squids usually are located. However, in years of intensified current, a part of the population is 
displaced farther north and aggregates on the shelf at about 45°S to 47°S. Data about migrations in the Pacific waters off Peru 
and Chile are not available, but a migratory pattern forthe species in the Callo area of Northern Peru has been hypothesized. In 
the Falkland population females have a larger mantle circumference than males, whereas only some differences in hard 
structures occur between males and female of the Peruvian population and no significant difference at all is evident between the 
2 sexes in the Chilean population. Size at maturity is extremely variable; the observed range of mantle lengths at full maturity for 
males and females in the Falkland population is 80 to 380 mm and 70 to 300 mm mantle length respectively.

Maturation and growth of the reproductive organs seem to take place using energy derived from the squids’ food, not at the 
expense of somatic tissue, and both processes continue during the migration from the feeding grounds to the spawning 
grounds. Mating first occurs on the feeding grounds where part ofthe male population remains after maturation, to meet with the 
maturing females on their way back to inshore waters. A 2-phase copulation seems to occur, with the first mating (sperm 
deposition in the sperm reservoirs on the buccal membrane) probably taking place on the feeding grounds and triggering the 
process of female maturation. Mature females then migrate to the spawning grounds, where the second mating occurs, with 
sperm deposition within the mantle cavity, thus allowing fertilization of eggs during spawning. Spawning is intermittent with egg 
deposition in batches as in other loliginids, and females remain on the spawning grounds until death. The number of ripe eggs in 
the oviducts of mature females varies with the size ofthe animals, from 90 to 200 in females of 80 to 100 mm mantle length to 
4 000 to 4 500 in females of 280 to 300 mm mantle length. A high Potential Fecundity (PF) occurs with 1 800 and 35 000 eggs 
present (PF=0.56 ML 1.86). Actual fecundity is about 50% of total fecundity. Eggs are oval in shape and their size is 
intermediate for loliginids, those ofthe Atlantic populations are between 1.4 to 1.9 mm and 1.8 to 2.8 mm; the larger eggs are 
laid in winter. Eggs from the Chilean population are slightly larger, with diameters between 2.3 and 3.2 mm, as were those from 1 
egg mass found in the Bridges Islands, Beagle Channel, Tierra del Fuego at 2.3 to 3.0 mm. Inshore spawning sites occur in 
shallow waters (0 to 20 m) all around the coastline ofthe South Falkland Islands and along the Patagonian Coast, from the 
Bridges Islands up to Gulf San Matias (about 42°S). However, collections of hatchlings in deeper waters (i.e. 86 miles, north of 
Nuevo Gulf, Argentina, at about 40°S), suggest that the spawning grounds may extend to greater depths, at least in the northern 
area ofthe distribution. Around the Falkland Islands, the eggs are found attached exclusively to kelp stipes ofthe species 
Lessonia spp. and Macrocystis pyrifera, preferably on short, solitary kelp strands, often at the outer (seaward) edge, with 
ambient water temperatures of 3.86° to 9 °C. Along the Patagonian coast eggs are found attached to various hard substrata, 
such as ropes, shells, fishing lines and gravel in sites where the SST ranges from 5°C (in the Beagle Channel in August) to close 
to 23°C (in the Nuevo Gulf in February). Freshly laid egg masses are bright white; egg capsules are mainly 50 to 60 mm in 
length and contain an average of 70 fertilized eggs. Egg masses are formed by a variable number of capsules, from less than 10 
to more than 300; this variability depends on the size and condition ofthe female and on the deposition of multiple egg masses
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on a common mass by more than one female, as observed in other loliginids. Year-round spawning occurs at the northern limit 
ofthe distribution in the Nuevo Gulf, while two main spawning seasons, in May to June and in October to November, exist 
around the Falkland Islands. Dorytheuthis gahi spawns in colder waters than any other loliginid species, with normal egg 
development active at a temperature as low as 3.86°C, considerably less than in other loliginid species and less than that 
observed under experimental conditions in the laboratory. The duration ofthe embryonic development is negatively correlated 
with water temperature in squids; it requires 125 days at a very low temperature (one ofthe longest times among loliginids), 
while it is much shorter at higher temperatures (30 to 35 days at about 13°C). Consequently, the 2 cohorts observed in the 
Falkland Islands area differ in the duration ofthe embryonic development, so that the 5 to 6 months difference in the spawning 
time diminishes to only about 2 to 4 months difference in hatching time. This strategy enables recruits from both cohorts to take 
advantage of the spring-early summer Zooplankton bloom that occurs in the Southwest Atlantic Ocean. The mantle length of 
hatchlings incubated in an aquarium varied between 2.3 and 3.7 mm, being inversely correlated with the mean incubation 
temperature; the newly hatched squids display a marked positive phototaxis and swim actively. Studies on juvenile distribution 
in the Falkland Island waters show that juveniles aggregate close to the bottom and are more available to the sampling gear by 
night than by day. Data from statolith analysis indicate a life span of about 1 year for the species throughout the distributional 
range; males may live longer than females (up to about 15 months), and it is assumed that catastrophic mortality of most ofthe 
population occurs soon after spawning. As in most ofthe squid species studied to date, feeding is likely to be opportunistic, with 
the animals eating all possible pelagic prey, with an apparent preference for euphasiid crustaceans in the population ofthe 
Falkland Islands. Peak feeding activity takes place around mid-day and early afternoon. Predators include several fish species, 
other squids, albatrosses, penguins, mammals (dolphins and sea lions).

Interest to Fisheries: Doryteuthis gahi is the second most important loliginid squid in the commercial fisheries world wide. 
The Falkland Islands international fishery is mainly concentrated in the south and east of the Falkland Island Interim 
Conservation and Management Zone. It was the world’s largest fishery for a loliginid species until 1996, when it was overtaken 
by the Californian fishery forZ). opalescens. In the Falkland fishery there are 2 fishing seasons each year, from February to June 
and August to October. The 2 seasons result from the presence ofthe 2 main spawning groups. Squid from each spawning 
group recruit into the fishery at an age of about 6 months and are fished during the second half of their life cycle. At least 2, and 
more usually 3, cohorts of squid recruit to the fishery each year. Squid recruit in February, April/May, and August/September. 
The extensive commercial fishery concentrates mainly on the feeding grounds, at different depths according to season; 
consequently, the sexes are targeted differently at depths and in areas where the commercial fishery operates. The fishery has 
been regulated since the beginning of 1987, by using a target proportional escapement policy, which allows a level of fishing 
effort compatible with yearly conservation targets. Joint management by Argentina and the United Kingdom ensures that the 
fishery is closed at about the escapement limit.

Recent studies showed a strong negative relationship between sea surface temperature and recruitment intensity, and 
management strategies taking this relationship into account were proposed. Also, inverse patterns in abundance of Ille x  
argentinus and D. gahi around the Falkland area were analysed and related to possible interspecific competition, in which 
I. argentinus likely represents a “limiting” factor D. gahi in some years, months and zones, either by direct (as a predator) or 
indirect (as a food competitor) impact. Undoubtedly, predicting squid recruitment using factors such as environmental data and 
predator abundance offers the potential to refine the licensed effort based on likely abundance.

Doryteuthis gahi also is fished by small-scale and industrial fisheries in Chilean waters, mainly in the southern area. Here the 
species is caught year-round, with maximum catches in summer and autumn. Also off the Peruvian coast landings of D. gahi 
are reported throughout the year, with 2 main seasons in spring (peak in March) and late summer (peak in September). In this 
region the catches are influenced by El Niño and La Niña events, where El Niño (associated rise in sea temperature) has a 
negative effect, while La Niña (lowered sea temperature) a positive one.

Local Names: ARGENTINA, CHILE, PERU: Calamar.

Remarks: The systematic position of Doryteuthis gahi (type locality: Valparaiso, Chile) had been long controversial. 
Considered the same species as Loligo patagonica Smith, 1881 (type locality: Alert Harbor, West coast of Patagonia) by 
several authors (e.g. Castellanos and Cazzaniga, 1979; Brakoniecki 1984b), the species were both considered to be valid 
species by other authors (e.g. Nesis, 1982, 1987). Observations on the egg size revealed that small differences exist between 
the Chilean and the southwestern Atlantic populations (e.g. Arkhipkin et al., 2000b, Baron, 2001, Guerra et al., 2001). Studies 
on morphological differences between D. gahi from the 2 oceans revealed significant differences between the Peruvian, 
Chilean and Patagonian populations. Differences were more accentuated between the population from the Falkland Islands 
and those from Peru and Chile than those between the 2 latter localities (Vega et ai, 2002). Genetic studies also demonstrated 
that differences between the South East Pacific and South West Atlantic populations exist, supporting the suggestion that the 2 
populations may represent distinct subspecies (Shaw et al., 2004).

As for the southwestern Atlantic populations, the similarity between D. gahi and D. sanpaulensis, makes the identification of 
the 2 species difficult/uncertain, especially for juveniles and in the area where the 2 species overlap, i.e. between 42°S and 
46°S. Recent morphological and meristic analyses indicate that indices of relative fin width (FW/ML) and relative gladius 
(GW/ML) are useful tools for the identification of the species. FW/ML can be used alone as a rapid and easy tool in the field: 
index values lower than 0.53 correspond to D. gahi, while those higher are D. sanpaulensis (Pineda et al., 2002). Other 
characters useful on fresh, undamaged specimens are the body coloration and the pattern of chromatophores on the oral 
surface of arms IV: D. gahi is brownish dorsally and reddish ventrally, while D. sanpaulensis is reddish on both surfaces; no 
chromatophores are present on the arms of D. sanpaulensis, while both sexes and all sizes of D. gahi possess 
chromatophores, even on the hectocotylus (Pineda et al., 2002). Less easily used but very useful nonetheless are statolith size 
and proportions in the 2 species: the statoliths of D. gahi are significantly larger than those of D. sanpaulensis, and they have a
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very prominent dorsal dome and a comparatively long and thin rostrum (Pineda et al., 1998b). Additional observations on the 
the relative growth of beaks in the 2 species indicate differences that and can be used to discriminate between the 2 species, 
whereas the beak morphometry is similar (Pineda et ai, 1996).

Literature: Brakoniecki (1984b), Roper et al. (1984), Hatfield and Rodhouse (1991), Pineda et al.( 1998a, b), Brunetti et al. 
(1999), Villegas (2001), Vega et al. (2002), Arkhipkin et al. (2006).

Doryteuthis (Amerigo) ocula (Cohen, 1976) Fig. 89

Loligo ocula  Cohen, 1976, Malacologia, 15(2): 299-367. [330, figs 15-30], [Type 
locality: 22°59’N, 78°43’W, Caribbean Sea, western Atlantic Ocean],

Frequent Synonyms: Loligo ocula  Cohen,
1976.

Misidentifications: Doryteuthis pealei.

FAO Names: En -  Bigeye inshore squid; 
Fr -  Calmar à gros yeux; Sp -  Calamar 
ojigrande.

Diagnostic Features: Mantle bluntly pointed 
posteriorly. Fins rhomboidal, their lateral angles 
rounded, anterior lobes well developed; fin 
length about 45 to 55% of mantle length. 
Eyes very large; visible part 15 to 21% of 
m antle length. Left ventral arm  
hectocotylized, modified in distal one-third 
to one-fourth but not to tip; 10 to 12 suckers in 
dorsal series <1/2 d iam eter of ventra l 
counterparts; 2 to 5 suckers proximal to reduced 
suckers are enlarged; all modified suckers on 
swollen, triangular bases. Tentacles robust; 
clubs expanded, about 24 to 35% of mantle 
length.

Size: Small-sized species; 
mantle length 127 mm.

maximum reported
dorsal view

Geographical Distribution: Western Atlantic: 
Caribbean Sea around Cuba (Fig. 90).

Habitat and Biology: Found in depths of 250 to 
360 m. Its biology is unknown.

Remarks: This small loliginid is known only 
from the original description, but because it is 
easily confused with Loligo pealeii it may be 
more widespread than current records indicate.

Literature: Cohen (1976), Roper et al. (1984), 
Vecchione (2002, 2008c).

hectocotylus

Fig. 89 Doryteuthis (Amerigo) ocula
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Fig. 90 Doryteuthis (Amerigo) ocula
Known distribution
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Doryteuthis (Amerigo) opalescens (Berry, 1911) Fig. 91; Plate IV, 18-19

Loligo opalescens Berry, 1911b, Proceedings ofthe United States National Museum, 40(1838): 589-592. [591 ]. [Type locality: 
Puget Sound, Washington, USA, eastern North Pacific].

Frequent Synonyms: Loligo opalescens 
Berry, 1911, Loligo  stearnsii, Hemphill,
1892.

Misidentifications: None.

FAO Names: En -  Opalescent inshore 
squid; Fr -  Calmar opale; Sp -  Calamar 
opalescente.

tentacular club ventral view dorsal view

Fig. 91 Doryteuthis (Amerigo) opalescens

Diagnostic Features: Mantle slender, width 20 to 33% of mantle length. Fin length and width approximately equal, 38 to
52% of mantle length. Tentacular clubs narrow, unexpanded; sucker rings with about 30 blunt teeth. Arms short; arm sucker 
rings with 9 to 12 blunt teeth. Left ventral arm hectocotylized along distal one-third by great reduction in sucker size and 
enlargement of stalks into papillae. Ink sac iso? i6o°w iw w  i 2o?w ioo°w 8o°w
elongate.

Size: Small to medium-sized squid; most 
commonly reported sizes range between 130 
and 190 mm mantle length, averaging between 
140 and 170 mm mantle length. Maximum 
reported total length 305 mm.

Geographical Distribution: Endemic to the 
C aliforn ia Current region. Range from 
souteastern Alaska (58°N) to southern tip of 
Baja California, Mexico (22°N). However, 
abundance is generally low north of Vancouver 
Island, British Columbia, Canada (Fig. 92).

Habitat and Biology: Doryteuthis opalescens, 
also known as the California market squid, 
inhabits most of the coastal waters over the 
continental shelf off western North America, 
from the surface to depths of 500 m within 200 
miles off shore. Adult squid move to deep 
waters during the day, but return to the surface 
at night, mostly to hunt. Squid distribution, 
growth and life cycle success in this geographic

10°N

Fig. 92 Doryteuthis (Amerigo) opalescens
Known distribution
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area are related to the oceanography ofthe eastern Pacific Ocean, in which warmer, oxygen-rich surface waters lie above the 
deep zone of cold, nutrient-rich but oxygen-poor waters transported into the Pacific Basin from Antarctic origins. The very 
complex California Current System extends from Oregon to Baja California and generates eddies and meanders that affect the 
distribution of paralarval and juveniles. Upwelling of cold, rich water along the coast affect squid growth and abundance. This 
system, in turn, is affected by the El-Niño and La Niña events that occur farther south, both resulting in strong fluctuations of 
squid abundance and distribution.

Sexual dimorphism exists: females have distinctly shorter and thinner arms and tentacles than males, and smaller heads; this 
results in a more massive appearance of males, that enables easy indentification of adult males and females. Males grow larger 
than females and squid size is positively correlated with La Niña (colder waters-lower metabolic rates) and upwelling (high 
productivity-rich food resources available) events. Conversely, during the El Niño events, squid are smaller and less abundant 
due to the combined effects of high metabolic rates (increased temperatures) and lower levels of available prey (decreased 
ocean productivity). Size at maturity varies; the smallest mature female observed in the field mesured 81 mm mantle length, the 
smallest mature male 72 mm mantle length; even smaller sizes are noted for animals cultured in the laboratory (i.e. 60 mm 
mantle length for females and 71 mm for males). However, female and male squid may remain immature to a mantle length of 
140 and 130 mm, respectively.

Maturation and growth ofthe reproductive organs seem to occur from energy derived directly from food, not at the expense of 
somatic tissue, judging from the excellent condition ofthe squid entering the spawning areas, with animals described as “fat and 
heavy, with glossy, unmarked skin and thick and firm mantles” (Fields, 1950). Reproduction is seasonal and spawning takes 
place at different seasons within the distributional range. In southern California spawning occurs in winter, from approximately 
Decemberto March; farther north, in Monterey Bay, the spawning season extends from April to November, with a major peak in 
April; off Central California a main spawning peak occurs in October. Off Bamfield, British Columbia, spawning peaks occur in 
spring. Even farther north off Vancuver Island, spawning does not occur every year, but, when it does, it takes place in late 
summer.

Spawning aggregations may result in millions of individuals aggregating on the spawning grounds. In Monterey Bay, however, 
small spawning groups (about 30 to 200 squids) commonly are formed from the much larger schools aggregated above in the 
water column (i.e. thousands or tens of thousands of squid). In situ observations indicate that this particular spawning activity 
occurs during daytime, and no mass die-off seems to occur after spawning; instead, squids actively rejoin the larger schools 
aggregated above. These animals apparently are in excellent condition, corroborating results of other studies on loliginids that 
spawn intermittently. This phenomenon of daytime spawning and absence of mass die-off of spawned-out loliginid squid is 
contrary to earlier perceptions. Mating behaviour is unique among loliginid squids: the male grasps the female from her ventral 
side and holds her for minutes or hours in a nearly vertical position; both copulation and deposition of egg capsules occur in this 
posture, with the paired animals lowering themselves together to the egg bed. In living animals tissues are milky and 
translucent, with a faintly bluish tone. When mating, the male’s mantle is pale but the arms and some ofthe head are dark red, 
while the female’s colour does not vary. Mottled gold and brown is a common colour pattern for excited animals and squids 
become very dark if disturbed.

In the laboratory, Doryteuthis opalescens exhibits dominance behaviour during spawning. A single dominant male prevents 
other males from approaching the egg mass he guards. Females are allowed to approach the egg mass. The dominant male 
uses postural and colour displays directed toward the intruding male. Similar dominance behaviour and displays have not yet 
been observed in the ocean.

Eggs are oval, about 2.0 to 2.5 mm in length, 1.3 to 1.6 mm in width; sizes usually are proportional to the female size, and the 
eggs are enveloped in athickcorion. Eggs are arranged irregularly in elongated capsules, the outer layer of which ¡san acellular 
matrix 1 to 2 mm thick that contains a dense culture of bacteria, the probable source of which are the nidamental glands. These 
bacteria may aid in carotenoid production and egg protection by forming antibiotics and toxic products. This may partly explain 
why such low predation occurs on the readily accessible and highly visible egg masses attached to the substrate. Average 
capsule length is about 80 mm and each capsule is anchored by a thin, transparent stalk to the substrate (sandy bottom) orto 
other capsules. The number of eggs per capsule varies, but mean values number between 150 and 200 eggs. Freshly laid 
capsules are white, but they soon become brown, infested with worms and debris, and often have damaged sheaths. Often 
mixed masses of older brown capsules occur later in the centre of a mass surrounded by more recently deposited white 
capsules; this confirms that aggregate egg masses are formed over an extended interval of time.

Egg development requires 30 to 35 days at 13.6°C but shortens to as little as 21 days at 16°C. Oxygen levels are critical for 
embryonic development. Hatching occurs mainly at night and newly hatched squid (2.5 to 3.2 mm mantle length) are active 
swimmers and display a positive phototaxis in the laboratory. In the natural environment paralarvae are most abundant adjacent 
to oceanic fronts associated with uplifted isotherms, and their distribution is strongly affected by tidal currents; this keeps them 
within 3 kilometers of shore long enough to allow them to feed on the abundant coastal plankton.

Growth is highly influenced by environmental constraints, with males responding quicker to changes in the environment than 
females, most probably due to the much greater reproductive investment of females in terms of relative body weight 
percentages. Individuals reach maturity at 6 to 9 months, and even though, spawning activity may be prolonged, contrary to 
previous belief, their lifespan is completed within less than one year.
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Opalescent squids are active predators that feed upon a wide range of prey, including crustaceans, fishes, polychaetes and 
cephalopods. Slight differences in prey preference may occur, depending on growth, habitat, sex and maturity stage, but these 
squids are basically opportunistic feeders. The diet, therefore, changes in relation to water depths and location.

Market squid are preyed upon by a variety of fishes and higher-level predators and are the principal forage items for several 
species of fishes, birds and mammals. Therefore they are very important in the food web off California.

Interest to Fisheries: The California market squid has been harvested since the 1860s, and since 1993 it has become the 
largest fishery in California, both in terms of tonnage and value. In the 1999-2000 season fishermen landed 105 005 tonnes of 
California market squid, with an ex-vessel (wholesale) revenue of USD 36 million, the highest ever attained in the California 
fisheries. After the decline of the anchovy fishery decades ago, Doryteuthis opalescens probably constitutes the largest 
biomass of marketable species off California. They typically are harvested on shallow nearshore spawning grounds; specialized 
light boats shine high intensity lights on the water to attract and congregate the squids near the surface, then seiner boats 
capture them with purse-seine nets. The fishery originated in Monterey Bay, and has expanded to southern California, where 
the majority of squid captures currently occur around the California Channel Islands, from Pt. Dume to Santa Monica Bay and in 
southern Monterey Bay. Landings continued to increase in recent decades, as the fishing activity intensified, with fishermen 
from Alaska, Washington and Oregon also participating. A strong relationship between total landings and important El Niño 
events has been noted. Squid landings collapsed twice, following strong El Niño events in 1982-83 and 1997-98, whereas only 
slight decreases occurred after weak ones.

Due to the paramount importance of this fishery some management measures have been enacted, but they have been limited 
only to weekend closures, to allow a weekly 48-hours period of undisturbed spawning. In addition, since 2000, light boat and 
seine vessel operators have been required to complete logbooks for the California Department of Fish and Game, so that Catch 
Per Unit Effort (CPUE) for the market squid can be estimated. Due to (1 ) the increasing market demand, (2) the fact that the 
fishery is concentrated on the spawning grounds and (3) the knowledge that spawning represents the final phase ofthe squids 
life and that squid abundance is strictly related to environmental conditions, unwarranted concern about effective management 
actions recently has increased. Spatial closures have been suggested to protect at least a few spawning sites and guarantee 
some undisturbed reproduction. The recent establishment ofthe marine reserve system in the Channel Islands should protect 
about 13% of initial squid spawning grounds. Paralarval density index was found to correlate strongly with subsequent adult 
squid abundance on the spawning grounds. Therefore, catch limits for the fishery could be set according to paralarval 
abundance surveyed about nine months prior to spawning and fishing.

Local Names: USA: California market squid.

Remarks: Information on the extent of genetic differentiation among exploited populations is crucial for the conservation ofthe 
species. Due to the extensive distribution of Doryteuthis opalescens the existence of more than one population or genetically 
distinct stocks, isolated by seasonal or geographical spawning differences, has been postulated (e.g. Ally and Keck, 1978, 
Kashiwada and Recksiek, 1978a,b, Bettinger et al., 1985, Hixon, 1983). However, recent observations indicate that no 
significant difference was detected within the sampled population over about 2 500 km of the North American west coast, 
suggesting that unrestricted gene flow prevents population differentiation in the market squid (Reichow and Smith, 1999, 2001 ). 
This may be due to the relatively narrow continental shelf in the area, which restricts inshore/offshore migrations and expands 
north/south movements and distribution.

Literature: Fields (1965), Karpov and Caillet (1978, 1979), Kashiwada and Recksiek (1978a,b), Hixon (1983), Yang et al. 
(1986), Vojkovich (1998), Reichow and Smith (2001), Zeidberg and Hamner (2002), Jackson and Domeier (2003), Forsythe et 
al. (2004), Zeidberg et al.(2004, 2006), Vecchione (2008c).

Doryteuthis (Amerigo) pealeii (Lesueur, 1821) Fig. 93; Plate IV, 20-22

Loligo peale ii Lesueur, 1821, Journal ofthe Academy of Natural Sciences of Philadelphia, 2(1): 86-101, 7 pis, [92, pi 8], [Type 
locality: South Carolina, western North Atlantic Ocean],

Frequent Synonyms: Loligo peale ii Lesueur, 1821, Loligo punctata  DeKay, 1843, Loligo p a llid a  Verrili, 1873, Loligo  
pea lii Verrili 1874, Loligo peale ii var. borealis Verrili, 1880, Loligo peale ii var. pa llid a  Verrili, 1881.

Misidentifications: Doryteuthis p lei, particularly in the southern end ofthe geographic range of D. pealeii.
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FAO Names: En -  Long-finned inshore squid; F r - Calmar totam; Sp -  Calamar común.

Diagnostic Features: Mantle long, moderately slender, cylindrical, the posterior 
end acutely pointed; fins rhomboidal, their sides nearly straight. Gladius long, 
rather wide, feather-shaped, ratio of greatest width of vane of gladius to greatest 
width of rachis 2.7 to 3.7 in females, 2.4 to 2.9 in males; edge of vane curved 
(sometimes straight in males), thin, rarely ribbed. Eyes not unusually large, 
diameter of externally visible eyeball 8 to 18% mantle length, and diameter of 
dissected lens 2 to 6% mantle length. Left ventral arm of mature male 
hectocotylized by modification of the distal third to fourth of arm, but the 
modification does not extend to arm tip; fewer than 12 suckers in dorsal row 
smaller than half the size of their counterparts in the ventral row; bases or 
pedicels of some of the modified suckers rounded, narrowly triangular.
Colour: reddish brown, darker and more vivid dorsally, 
lighter, less pigmented ventrally.

Size: Medium- to large-sized squid; maximum mantle 
length 465 mm for males and 303 mm for females.
However, sizes in the western central Atlantic are 
considerably smaller than in northern waters: males do 
not exceed 300 mm mantle length (less than 200 mm 
average), and females do not exceed 130 mm mantle 
length.

Geographical Distribution: Western Atlantic Ocean 
continental shelf and upper slope waters, from 
Newfoundland (Holyrood, 47° 30’N, 53° 06’W) to the 
Gulf of Venezuela, including the Gulf of Mexico and the 
Caribbean Sea. (Does not occur around islands, except 
as rare strays to islands close to continental shelf or 
slope) (Fig. 94).

Habitat and Biology: Doryteuthis pealeii distribution 
represents the second broadest geographical 
distribution and greatest range of environmental 
temperature adaptation of any loliginids in the northwest 
Atlantic, after that of Doryteuthisplei. Typically neritic, 
in the northwest Atlantic, North of Cape Hatteras,
D. pealeii migrates inshore and northward in late spring 
and early summer into shallow coastal waters to spawn; 
by late autumn to early winter the squid migrate 
southward and into deeper waters along the edge ofthe 
continental shelf, where they over-winter. These 
inshore-offshore and north-south movements are 
mainly related to the avoidance of water temperatures 
of 8°C or below. Large concentrations of squid are 
associated with frontal zones with strong temperature 
gradients, and they are concentrated mostly along the 
warm-water side. Hence the definition of “member of 
the migratory, warm-water group of species, centred 
primarily in mid-Atlantic waters” (Murawski, 1993), 
which makes seasonal migrations. Along with water 
temperature, variations in atmospheric forcing 
associated with the North Atlantic Oscillation (NAO) 
also affects the species distribution. Conspicuous in the 
Mid Atlantic Bight from Cape Cod to Cape Hatteras, 
offshore and to the north, D. pealeii coexists with the 
short finned squid, Illex illecebrosus. Inshore, from 
Delaware Bay south, it shares waters with the 
thumbstall squid, Lolliguncula brevis and with the 
island inshore squid, Doryteuthis plei, with which it 
often is confused and misidentified. Conflicting 
information exist on depth segregation of the three 
loliginids in the areas where they co-occur.

tentacular club dorsal view

Fig. 93 Doryteuthis (Amerigo) pealeii

100°W 80°W 60°W 40°W 20°W

Fig. 94 Doryteuthis (Amerigo) pealeii
K nown distribution
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The depth distribution of D. pealeii ranges from shallow surface waters (i.e. 0 to 10 m) down to 393 m, about the maximum 
acknowledged depth for most loliginids. Generally demersal, D. pealeii disperses upward into the water colum at night, and 
daily movements off the sea bottom are known from trawl samples at all depths and seasons.

Sex ratio in the studied populations is consistently close to 1:1, although males and females are not necessarily equally 
represented in older age groups. Males grow larger than females, and a distinctive sexual dimorphism has been documented 
frequently. More males than females have a midventral ridge on the mantle, and this is is more pronounced in males; also, some 
large mature males have longitudinal reddish brown chromatophore stripes along the ventrolateral margins of the mantle. 
However, even though the 2 sexes are significantly different statistically in many characters, the differences are small; aside 
from size, these differences are distinctive only in 2 characters: females have a broader gladius vane and fewer gili filaments 
than males.

The size at which 50% ofthe North Atlantic population reaches maturity is about 200 mm mantle length. However, sexual 
maturity is relatively independent of size and more “environmentally controlled”. Minimum mantle length of mature males and 
females was 61 and 73 mm, respectively, for specimens from the Caribbean, while the largest immature specimens came from 
Martha’s Vineyard, Massachussets, and measured 219 and 208 mm, respectively. These and other observations support the 
hypothesis that latitude and environment affect maturation and spawning. Mating and egg laying have been observed 
frequently in aquaria. Prior to copulation there is a notworthy mating behaviour to establish a hierarchy, with bright, conspicuous 
colour displays and arm movements. Males engage in agonistic bouts to gain females, and egg masses play a role in this 
behaviour. Visual detection of eggs and physical contact stimulate male-to-male aggression, probably through a heat labile 
factor embedded within squid egg capsules that acts as a chemosensory cue. Mating occurs both in the head-to-head posture, 
which results in the transfer of spermatophores to the female buccal area, andina parallel posture; in the latter case males pick 
up bundles of spermatophores from the muscular penis with the hectocotylus and transfer them inside the female mantle cavity, 
near the opening ofthe oviduct. Spawning observations in the field report a complex social structure associated with the egg 
laying behaviour. After mating, D. pealeii males and females remain paired and several pairs form a semicircle; 1 pair at a time 
proceeds with the egg laying process, where the male interwines arms with the female then actually delicately moves both of 
them over and among the egg fingers, while the female produces the egg capsules. No agonistic behaviour occurs after the 
pairs are formed. However, field video reveals that smaller, non-consort, “sneaker” males obtain extra-pair copulations, thus 
participating in the egg fertilization event. The high potential of multiple paternity within eggs capsules derives from such a 
behaviour, and the subsequent high degree of genetic mixing, result in a stronger sexual selection within the population.

Spawning occurs year-round, with 2 major spawning seasons: 1 in winter, the majority of which occurs in the southern end ofthe 
species’ range, in near-shore waters on the continental shelf south of Cape Hatteras, North Carolina; another in spring-summer, 
on the shelf waters off southern New England, north of Cape Hatteras, usually as far as George’s Bank and Cape Cod. 
However, unusual environmental conditions may favour northern extention of distribution and spawning (e.g. into the Gulf of 
Maine and to Newfoundland, as in 2002).

Actual reproductive output varies greatly in wild-caught females kept in an aquarium, with a maximum of 53 000 eggs laid, with 
the highest mean number over 15 000. Neither size nor age consistently affect fecundity, and multi-ovipositing occurs, where 
females can lay realtively small clutches of eggs at short intervals or large clutches several weeks apart. Females maintained in 
isolation from males can lay fertilized eggs, demonstrating the use of stored sperm and deposition lasting over periods of 15 or 
more days. All these elements indicate that D. pealeii is a multiple spawner, with ovideposition extending over weeks or 
months.

Eggs are yolky and ovate, about 1.0 to 1.6 mm long. They are laid in gelatinous finger-like strands or capsules, each one about 8 
to 10 cm long, 3.5 to 5.0 cm in diameter, and amber coloured; each capsule contains up to 180 eggs arranged in spiral arrays. 
Capsules are provided with a sticky filament on one end, which females use to attach them together in masses (“sea mops”), 
typically anchored to a solid substrate (rock, shells, man-made objects) at depths from a few to 250 m. These egg masses 
frequently are found on anchor lines, in fish traps and other places that indicate that they are deposited over a short period of 
time, often overnight.

Normal embryonic development occurs at temperatures between 12° and 23°C, with mean hatching times of 27 to 10 days, 
respectively. Hatching is nearly synchronous. Newly hatched D. pealeii measure about 1.8 mm mantle length and they 
immediately swim to the water’s surface, regardless of illumination intensity. Planktonic paralarvae and juveniles are abundant 
in surface waters ofthe Mid-Atlantic Bight in spring, summer and autumn and usually are confined to coastal waters, except 
when current conditions result in offshore transport. The appearance of schooling behaviour at a size of 5 to 8 mm mantle length 
may indicate the transition from the planktonic to the juvenile and adult neritic phase ofthe life cycle.

Laboratory growth in the first phase ofthe life cycle is fast, and the increase of body mass per day is significantly higher in squid 
reared at a higher temperature, providing strong evidence of phase-specific temperature sensitivity in squid growth. Thus, wild 
squid hatched in early summer would be 2 and 3 times the weight, at the same age, of squid hatched in spring and early autumn, 
because of their exposure to warmer summer temperatures. This temperature-differential mechanism allows later-hatched 
cohorts to catch up with older squid in size and maturity through seasonally increasing water temperature.

Until recently, D. pealeii was thought to have a life span of up to 3 years and several different models were used to describe 
growth from field data (e.g. length frequency distributions); these included linear, cyclic, von Bertalannfy and exponential 
models and more than 1 growth phase was suggested by some authors. Subsequent application of statolith aging techniques
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indicates that the species grows more rapidly than previously thought and has a life span of less than 1 year. Growth in length 
and weight is exponential, and males grow faster and achieve larger sizes than females.

As is the case for many other squid species, the long finned squid feeds on a variety of prey, including fishes, cephalopods, 
crustaceans and other invertebrates. Diet changes with the ontogenetic development; the smallest juveniles (10 to 40 mm 
mantle length) feed mainly on copepods, while larger ones (40 to 80 mm mantle length) eat macroplankton (e.g. euphausids) 
and begin to feed on fish larvae. Young crabs, shrimps and polychaetes are eaten by squid larger than 80 mm mantle length, 
then young fishes (e.g. silver hake, mackerel, herring, manhaden) and other squids start to dominate, and become the major 
prey items in adult squid. The highest feeding activity occurs in daylight, and seasonal variation in the feeding rate was 
observed, with highest feeding activity in the summer. Also, seasonal and geographic variation occurs in the diet composition, 
depending on the availability of prey items at specific times and places. Size-structured patterns of food consumption were 
observed, wherein each size-group of squid has its own optimum size of prey (i.e. from 4 to 24% of predator length), piscivory 
being greater in larger squid. In turn, D. pealeii is preyed upon by many vertebrates, including fishes (e.g. gadids, skates, 
lambrids, tunas, sharks) as well as marine mammals and seabirds.

Recent studies indicate thatZ). pealeii is a major component in the flow of biomass from pelagic species to predator fish species 
on the continental shelf off the eastern United States and southeastern Canada, which in turn is a large fraction ofthe overall 
energy budget ofthe shelf ecosystem off the northeast coast ofthe United States. The tonnage of squid consumed by predatory 
fishes approaches or exceeds fishery landings, and may even approach and exceed the current estimates of maximum 
sustainable yield. Therefore, composition and abundance of predators may have important implications on long-term fishery 
yields of squid.

Interest to Fisheries: Doryteuthis pealeii is one of the five important commercial species of squids of the northeastern 
fisheries region ofthe United States. Small coastal fisheries expanded with the entry of distant waters fleets during the late 
1960s and 1970s and catch quotas were established in 1974 by the International Commission for Northwest Atlantic Fisheries- 
ICNAF. It is caught principally by ottertrawls and inshore trapnets. Utilized as food and for bait, it is fished primarily north of Cape 
Hatteras, although catches also occur in the northern Gulf of Mexico, Yucatan, Columbia and Venezuela. Currently, this is one 
ofthe few loliginid species for which specific fishery statistics exist (Jereb and Roper, 2005).

Local Names: None available.

Remarks: Whitaker (1978), Hixon (1980a) and Sanchez etal. (1996) computed several indices in order to separate D. pealeii 
and D. plei, the most reliable of which is the ratio of gladius width to rachis width (GW/RW) combined with the overall shape of 
the gladius, including the presence or absence of marginal ribs (absent in D. pealeii). In particular, the GW/RW ratios range 
from 1.9 to 2.7 forD. plei, and from 2.1 to 3.8 forD. pealeii, and the separation ofthe two species is best accomplished with a 
GW/RW ratio of 2.7. However, the 2 species are so similar morphologically that a very careful examination of the collected 
samples always is recommended, especially in the areas where they are sympatric.

Long considered to be a unit stock, although heterogeneous populations were known to exist (Garthwaite et al., 1989), the 
D. pealeii fishery was conducted, assessed and managed accordingly (e.g. Sissenwine and Tibbets, 1977, Lange, 1981, 
Lange and Sissenwine, 1983, Lange etal., 1984, Brodziakand Rosenberg, 1993). Recently, however, a genetic break between 
the northern Gulf of Mexico and the Atlantic Ocean populations was demonstrated (Herke and Foltz, 2002) and subsequently 
the existence of multiple genetic stocks within the Atlantic population was confirmed (Buresch etal., 2006). This phenomenon, 
along with the rapidly developing offshore fisheries (up to 90% of total landings), the development of a new export market for 
juveniles (< 50 mm mantle length) and the discovery that this species grows very rapidly and completes its life cycle in less than 
1 year, requires that a more cautionary and comprehensive population-based management policy be implemented to ensure a 
sustainable fishery. Once based on total annual allowable catch and already considered inadequate in the late 1990s (e.g. 
Macy, 1995a,b, Brodziak, 1998), concise management clearly will need special attention from now on.

As one of the best-studied loliginid species, the literature on D. pealeii is substantial and includes studies on anatomy, 
physiology, morphology, biology, behaviour, life cycle and fishery, as well as medical applications (see the Appendix).

Literature: Drew (1911, 1919), Mesnil (1977), Cohen (1976), Summers (1983), Roper et al. (1984), Brodziakand Rosenberg 
(1993), Macy (1995a), Brodziakand Hendrickson (1999), Dawe etal. (2001), Hatfield etal. (2001), Hatfield and Cadrin (2002), 
Herke and Foltz (2002), Buresch et al. (2006), Dawe et al. (2007), Vecchione (2008c).
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Doryteuthis (Amerigo) surinamensis (Voss, 1974) Fig. 95

Loligo surinamensis Voss, 1974, Zoologische Mededelingen Rijksmuseum van Natuurlijke Historie et Leiden, 48(6): 43-53. 
[43, figs 1-3]. [Type locality: 30 miles northeast of lightship “Suriname River”, off the coast of Suriname, western South Atlantic 
Ocean],

Frequent Synonyms: Loligo surinamensis Voss, 1974.

Misidentifications: Doryteuthis pealeii.

FAO Names: En -  Suriname inshore squid; Fr -  Calmar du Surinam; Sp -  Calamar 
Surinamés.

Diagnostic Features: Mantle 
moderately broad, about 25% of 
mantle length. Fins broadly  
rhombic, with rounded lateral 
angles; fin length about 50% of 
mantle length. Tentacular clubs 
expanded, about 30 % of of 
ten tac le  length. Arm s of 
moderate length, about 45% of 
mantle length. Left ventral arm of 
males hectocotylized in distal 
portion beginning at 22nd to 24th 
dorsal sucker pair; suckers at arm 
tip unmodified; modified suckers 
reduced in size and set on 
enlarged, transversely flattened 
bases. Sucker rings on unmodified 
ventral arms with sharply pointed 
teeth. Numerous small to large 
brown and reddish brown 
chromatophores on mantle and 
head, both dorsally and ventrally, 
more numerous on dorsal side.

Size: Small-sized squid: maximum 
reported mantle length 118 mm.

hectocotylus tentacular club dorsal view

G eographical D istribution:
Southern Caribbean Sea: currently, reported only 
from around the mouth of the Suriname River, 
Suriname (Fig. 96).

Habitat and Biology: Apparently a shallow living 
species; known depth range 27 to 37 m.

Remarks: Because this squid is easily confused 
with Doryteuthis pealeii, its range may be more 
extensive than indicated by the limited published 
reports.

Fig. 95 Doryteuthis (Amerigo) surinamensis

Literature: Voss (1974), 
Vecchione (2002, 2008c).

Roper et al. (1984),

Fig. 96 Doryteuthis (Amerigo) surinamensis
Known distribution
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Subgenus undescribed

Doryteuthis sanpaulensis (Brakoniecki, 1984) Fig. 97

hectocotylus tentacular club

Loligo sanpaulensis Brakoniecki, 1984b, FAO Fisheries Synopsis, 125(3): 1 -  277. [102, 
text-figs 3-5], [Type locality: 41°47’S, 63°35’W, western South Atlantic Ocean],

Frequent Synonyms: Loligo brasiliensis Blainville, 1823.

Misidentifications: Doryteuthis p lei, Doryteuthis gahi.

FAO Names: En -  Sao Paulo squid; F r -  Calmar de Sao Paulo; Sp -  Calamar de Sao 
Paulo.

Diagnostic Features: Mantle moderately long.
Fins rhombic, relatively long, 55% of mantle 
length (exceptionally to 65%), widest at midpoint; 
anterior and posterior margins nearly straight; 
lateral angles rounded. Tentacles long; clubs 
expanded, distinct manus and dactylus present, 
but no distinguishable carpus; marginal suckers 
relatively large, median manal suckers only about 
one-third larger than marginal suckers; club 
sucker rings with about 25 pointed, separated 
teeth, smaller and more widely spaced proximally.
Arms moderately long, arm length indices larger in 
females than in males; arm sucker rings with 5 to 7 
broad truncate teeth distally, smooth proximally.
Left ventral arm hectocotylized along distal 
45% of arm length by great reduction in size of 
suckers in dorsal row that are set on conical to 
elongate thickened pedicels; suckers on ventral 
row normal but pedicels are slightly elongate and 
thickened. Gladius long and slender; edges of 
vanes with no lateral thickening or at most broad, 
diffuse thickenings. Hatchling chromatophoric 
features: 4 chromatophores on each tentacle, 2 
red interspersed with 2 yellow, up to 3 red ones observed in 
largest hatchlings; only 1 red on each arm IV; cheek patch 
areas: 2 red commonly present, up to 3 observed. Other 
chromatophore arragements: ventral mantle -  numerous red 
chromatophores (from 20 to 40) arranged in 6 horizontal 
rows, 3 or 4 yellow ones in a longitudinal row on each side; 
dorsal mantle -  always devoided of dark chromatophores, 3 
yellow ones arranged in an “arrow” pointing out to the 
posterior end, and 1 yellow chromatic phase frequently 
present at one ofthe lateral margins.

Size: Medium-sized squid; maximum reported mantle length 
220 mm (specimen from Argentinian waters, sex unknown); 
common size 160 mm mantle length for females, 200 mm 
mantle length for males.

Geographical Distribution: Southwestern Atlantic Ocean: 
from southern Brazil to northern Patagonia (Argentina), 
approximately from 20°S to 46°S but precise limits are 
unknown (Fig. 98).

Habitat and Biology: Doryteuthis sanpaulensis is widely 
distributed in coastal waters off southern Brazil and 
Argentina, where it is the most abundant loliginid squid. It 
ranges in depth down to about 120 m. Inshore abundance is 
greater in less saline waters, while offshore higher 
concentrations are consistently coupled with the cold and 
food-rich areas of water mass fronts, such as the Subtropical 
Convergence off southern Brazil, where Subtropical Waters 
and the northern part of the M alvinas C urrent
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Fig. 97 Doryteuthis sanpaulensis
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Fig. 98 Doryteuthis sanpaulensis
Known distribution
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(i.e. Subantarctic Waters) converge, as well as in the upwelling area ofthe South Atlantic Central waters off Cabo Frio, Brazil, 
the northern limit of known distribution.

Size at 50% maturity is very variable along the species distributional range, ranging between 40 mm and 78 to 80 mm for 
females in southern Brazil and northern Patagonia and between 23 and 90 mm for males from southern Brazil. However, no 
geographic gradient is evident. Spawning duration also is variable, and probably is related to latitude. Northern populations 
have long, almost year-round spawning seasons, with 2 peaks, in winter or winter/spring and summer. The midrange population 
of Mar del Plata (Argentina) spawns from spring to autumn, with highest activity in spring/summer in some years and early 
winter in otheryears. In northern Patagonia, the southernmost distribution area, lowwatertemperatures restrict spawning to late 
spring-summer (occasionally early autumn) and to shallow-water bottoms, when the monthly average of the SST ranges 
between 15° and 17°C. Spermatophores are small and slender (SpLI between 3.7 and 7.4) with a smooth, slender cement body. 
Eggs are small, 1.2 to 1.3 mm maximum length and approximately oval in shape. They are laid in typical loliginid capsules on 
sandy or muddy bottoms. The number of capsules in egg masses varies between 10 and 400. Embryonic development occurs 
normally at temperatures between 16° and 19°C, whereas below 13° and above 23°C all embryos die after hatching. These 
observations that temperatures below 13°C are fatal to the embryos, agree with the egg mass findings from January to 
April/May in coastal shallow waters, when water temperature ofthe mixed upper layer (tens of meters thick) is about the same 
as that ofthe surface level. Embryonic development in captivity was completed in 16 days at 19°C. Newly hatched paralarvae 
measure between 1.4 and 1.7 mm mantle length and display a marked positive phototaxis, swimming actively with swinging 
movements. The paralarval chromatophore pattern is characteristic and enables species identification. Hatchling 
abundance/concentration is higher in coastal areas where upwelling occurs.

Doryteuthis sanpaulensis feeds mainly on fishes and crustaceans, but also cephalopods, including conspecifics. Predators 
include a wide range of fishes, squids, both conspecifics and Illex argentinus, and marine mammals, birds and sharks. The 
Sao Paulo squid is particularly important in the diet ofthe La Plata and Franciscana dolphins, several fur seal species, the 
Magellanic penguin and the benthic dog shark.

Interest to Fisheries: This species is commonly taken as bycatch in trawl fisheries that target Loligo plei in its northern area of 
distribution and Loligo gahi in the southern area. Also, it is a common bycatch component of artisanal fish trapping and trawling 
that target coastal fishes and shrimps.

Local Names: ARGENTINA, BRAZIL, URAGUAY: Calamar.

Remarks: The similarity of Doryteuthis sanpaulensis with D. gahi makes the identification of the 2 species difficult and 
uncertain, especially in the case of juveniles and in the area where the 2 squids are sympatric, i.e. between 42°S and 46°S. 
Morphological and meristic analyses indicate that indices of fin width over mantle length (FW/ML) and gladius width over mantle 
length (GW/ML) are useful to help identify the species. FW/ML can be used alone as a rapid, easy differentiation tool in the field: 
index values lower than 0.53 correspond to D. gahi, while those higher are D. sanpaulensis (Pineda et al., 2002). Other 
characters useful on fresh, less damaged specimens are the body coloration and the pattern of chromatophores on the oral 
surface of arms IV: D. gahi is brownish dorsally and reddish ventrally, while D. sanpaulensis is reddish on both surfaces; no 
chromatophores are present on D. sanpaulensis arms IV, while in both sexes and all size ranges studied chromatophores are 
found on ventral arms in D. gahi, even on the hectocotylus (Pineda etal., 2002). Statolith morphology is less easy to use but 
useful nonetheless to distinguish the 2 species: the statoliths of D. sanpaulensis are significantly smaller than those of D. gahi 
at a given mantle length; they have a rounded dorsal dome and a short rostrum, whereas those of D. gahi have a very 
prominent dorsal dome and a comparatively long and thin rostrum (Pineda et al., 1998b).

Literature: Brakoniecki (1984a,b), Andriguetto and Haimovici (1991, 1996, 1997) Pineda et al.( 1998a,b, 2002), Baron (2001, 
2003a,b), Baron and Re (2002a,b), Vidal (2006a,b), Martins and Perez (2006a,b, 2007), Vecchione (2008c).

Heterololigo Natsukari, 1984

Heterololigo  Natsukari, 1984a, Venus, Japanese Journal of Malacology, 43(3): 229-239 [234],

Type Species: Loligo bleekeri Keferstein, 1866.

Diagnostic Features: Tentacular clubs narrow, with small, nearly uniform suckers in 4 series. Arms very short; suckers 
with blunt teeth around distal ring. Hectocotylus with proximal suckers unmodified; suckers of reduced size and sucker stalks 
elongated to form papillae in dorsal series; dorsal series of papillae and trabeculae at distal tip of modified hectocotylus
form bicuspid lamelliform flaps separated from ventral series of suckers by serrated membrane; no fusion between papillae 
and protective membrane in the modified portion. Eggs small to moderate sized, less than 4 mm long. Spermatophore 
cement body short. Photophores absent.

Size: Medium to large-sized; maximum recorded mantle length 380 mm.

Geographical Distribution: Northwestern Pacific.

Remarks: Currently monotypic.



Cephalopods of the World 71

Heterololigo bleekeri (Keferstein, 1866) Fig. 99

Loligo bleekeri Keferstein, 1866, In Bronn, Die Klassen und Ordnungen des Thier-reiches: 
Weichthiere (Malacozoa), 1 500 p., 136 pis. [1402, pis. 122,127], [Type locality: “Japan”].

Frequent Synonyms: Loligo bleekeri Keferstein, 1866, Okutani, 1980, Nesis, 1982; 
Doryteuthis bleekeri Naef, 1912, Okutani, 1973.

Misidentifications: None.

FAO Names: En -  Spear squid; Fr -  Calmar lancette; Sp -  Calamar lanceolata.

Diagnostic Features: Mantle very elongate, narrow, a 
fleshy ridge along ventral midline, indistinct in females. 
Fins posterior, large, thick, length two-thirds of 
mantle length. Tentacles short; tentacular clubs 
narrow, suckers small, nearly uniform in size, those of 
medial 2 series of manus only slightly larger than 
marginal series; manal sucker rings with about 30 long 
blunt, separate teeth, the 10 to 14 distal ones the 
largest. Arms very short and small in relation to 
body size; left arm IV hectocotylized in distal 
one-third to one-fourth where arm tip is thickened 
and blunt; modified sucker stalks become longer with 
thicker bases towards tip; suckers become very minute 
and rudimentary in the modified section, especially in 
the dorsal row, with very thickened basal papillae; 
dorsal basal papillae very greatly thickened, then 
transformed into tightly arranged, bicuspid, lamelliform 
flaps; a narrow, serrated membranous fleshy crest 
separates the 2 series of modified sucker papillae. 
Hatchling dorsal chromatophore arrangement 
very characteristic : a hexagon of red
chromatophores surrounds a yellow one on the dorsal 
surface of the head and 6 red chromatophores are 
arranged in a rhombic design on the dorsal surface of 
the mantle.

hectocotylus tentacular club ventral view

Fig. 99 Heterololigo bleekeri

Size: Medium to large-sized squid; 
maximum recorded length 380 mm mantle 
length for males and 301 mm mantle length 
for females. Commonly at 200 to 250 mm 
mantle length.

Geographical Distribution: Japan: from 
southern Kyushu (about 30°N) to the Kuril 
Strait (about 51 °N); however, its northern 
limit commonly is located off Hokkaido 
waters (about 43°N to 44°N). Present along 
the coast of Korea and in the East China 
Sea and Yellow Sea.Then it is not endemic 
to Japan (Fig. 100).

Habitat and Biology: The spear squid 
occurs from surface waters to depths of 
approximately 150 m; it has never been 
recorded beyond the continental shelf. 
However, where its distribution overlaps with 
that of Photololigo edulis, H. bleekeri is 
distributed farther offshore in deeper waters. 
The centre of the distribution occurs in the 
northern Sea of Japan off the Aomori 
Prefecture. Adult squid migrate southward 
following water temperatures between 7° 
and 15°C, optimal for spawning.
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Fig. 100 Heterololigo bleekeri
K now n d istribution

A slight sexual dimorphism occurs in adult squid. Males have a slightly more slender mantle, smaller heads and shorter arms 
than females of the same mantle length. Males grow larger than females and mature earlier; the smallest mature males 
recorded measured 100 mm mantle length, the smallest females 130 mm mantle length; all males and females are mature at 
250 mm and 200 mm mantle length, respectively.
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With the onset of maturity, squids migrate from the offshore areas to shallow waters near-shore, for mating and spawning. The 
spawning season extends over a rather long period, beginning earlier in the southern portion ofthe distribution area, where 
squid start spawning in December and continue spawning until May, whereas in the north, spawning starts in April and may last 
until October-November. The water temperature during the spawning season ranges between 7° and 15°C. Mating occurs 
mainly in the side-to-side position and occasionally in the head-to-head position. Spermatophores are attached to the buccal 
membrane and, more conspicuously, in the mantle cavity close to the opening ofthe oviduct.

Eggs are laid in clusters attached to seaweeds orthe surface or undersurface of various hard substrates such as rocks, artificial 
reefs, wreckage, etc. at about 20 to 30 m depth. In the presence of these substrates, spawning also may occur in waters deeper 
than usual, to 60 to 70 m. While a record of egg cases being laid on the sand of an experimental tank also exists, in the natural 
environment eggs ofthe spear squid are never found on sandy bottom. Observations in aquaria indicate that females lay 
between 500 and 2 000 eggs per spawning event, and they spawn at least 2 to 4 times before they die. Newly laid eggs are 
ovate, amber coloured and measure 2.5 to 3.1 mm in length, and 1.8 to 2.1 mm in width. Eggs are arranged in typical loliginid 
egg cases, between 50 and 140 mm long and 5 to 10 mm wide. The mean number of eggs per egg case varies between 50 to 
60 and 100. Data from the west coast of Kyushu as well as observations in captivity indicate that embryonic development lasts 
83 days at 10°C, 38 days at 15°C, and 21 days at 22°C; development is inhibited below 7°C and above 25°C. Newly hatched 
paralarvae have a mean mantle length of 3.4 mm and a mean total length of 6.5 mm and undergo a short planktonic life before 
acquiring the demersal life-style.

Age determination by statolith analysis indicates a maximum life span of 351 days for females and 385 days for males.

Heterololigo bleekeri feeds opportunistically on crustaceans, fishes and molluscs; however, ontogenetic differences occur, 
with juveniles eating mostly copepods, young squids between 50 and 90 mm mantle length preying mostly on crustaceans, and 
adult squid over 200 mm mantle length feeding on fishes and other cephalopods.

Observations on differences in the spawning season peaks and migration routes lead to the hypothesis ofthe existence of 2 
different populations in northern Japan. However, studies on population genetics indicate a low level of genetic diversity, that 
confirms the existence of a single population in the waters around Japan.

Interest to Fisheries: Heterololigo bleekeri is the most extensively utilized loliginid squid in Japan. It is caught by bottom trawl, 
set nets, trap nets, jigging, hand-held dip nets, gili nets and blanket nets. While trawlers are not selective, other fishery 
techniques target mainly mature, spawning squid, so that fishing seasons coincide more or less with the time of maturation and 
spawning and fishing varies according to location and fishing method. This species is widely caught in most Japanese coastal 
waters except south of Kyushu (i.e. in Okinawa seas), in the Inland Sea and east of Hokkaido. Catches fluctuate widely in 
relation to climatic conditions because the species prefers cool water regimes. In the southwestern Japan Sea, in particular, 
catches decreased sharply after the late 1980s, due to a climatic shift from cool to warm conditions in the Tshushima Warm 
Current and to the increased exploitation rate ofthe last decade, such that concern about a possible collapse ofthe stock exists. 
Management measures have been considered, including closures of some areas to the fishery and construction of artificial 
spawning beds to increase spawning yield and to create a favourable environment for newly hatched squid. The feasibility of 
aquaculture presently is under intensive study and the species has been reared in captivity for up to two months.

Local Names: JAPAN: Sasaika, Chiyokl, Sayanaga, Shakuhachiika, Tenashi, Teppo, Tsutsuika, Yariika.

Remarks: The eggs and egg cases of Heterololigo bleekeri resemble those of Photololigo edulis. However, other than 
always being attached to hard substrates, the eggs of H. bleekeri are larger and the egg cases are smaller, less transparent 
and contain fewer eggs. Accordingly, newly hatched spear squid also are considerably larger than hatchlings of P  edulis. 
Studies on the embryonic development ofthe spear squid indicate that the major developmental pattern is essentially identical 
to that of Doryteuthis pealeii and Loligo forbesii (Baeg et al., 1992) and similar to that of Doryteuthis gahi (Guerra et al., 
2001), though the latter has smaller embryos. Records ofthe species from Ambon (Indonesia) exist (Joubin, 1894), but the 
spear squid never has been reported in Taiwan and/or the South China Sea; (e.g. Voss and Williamson, 1971, Dong, 1978, 
Tung, 1978 in Natsukari and Tashiro, 1991); therefore, these records are doubtful.

Literature: McConathy et al.( 1980), Roper et al. (1984), Natsukari and Tashiro (1991), Reichov and Smith (2001), Ito (2002), 
Ikeda etal. (2005), Okutani (2005), Tian (2007), Vecchione (2008d).

Loliolus Steenstrup, 1856

Lolio lus  Steenstrup, 1856, Kongelige Danske Videnskabernes Selskabs Skritter, 5 Raekke, Naturvidenskabelig og 
Mathematisk, 4: 185-216. [193],

Type Species: Loliolus hardwickei (Gray, 1849).

Diagnostic Features: Tentacular clubs expanded, with suckers in 4 series. Arm sucker rings with square plate-like teeth 
around entire margin. Hectocotylus with ventral crest formed by fusion of protective membrane with ventral row of papillae; 
original form of conical papillae completely obscured. Mantle without posterior tail-like elongation. Fins posterior. Eggs 
small. Spermatophore cement body short. Photophores absent.
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Size: Small-sized squid; mantle length up to 150 mm.

Geographical Distribution: Indo-West Pacific waters.

Remarks: Two subgenera currently are recognized. Since the type species ofthe formerly monotypic genus belongs to the 
subgenus Loliolus, the subgenus Loliolus  is treated first in this work.

Literature: Vecchione et al. (2005), Vecchione (2008f).

Key to the subgenera of Loliolus

1a. Suckers along entire length of hectocotylized arm modified, no unmodified suckers on proximal arm
........................................................................................................................................Loliolus (Loliolus)

1b. Less than entire arm modified by hectocotylization, proximal part with unmodified suckers
.................................................................................................................................Loliolus (Nipponololigo)

Subgenus Loliolus Steenstrup, 1856

Lolio lus  Steenstrup, 1856, Kongelige Danske Videnskabernes Selskabs Skrifter, 5 Raekke, Naturvidenskabelig og 
Mathematisk, 4: 185-216. [193],

Type Species: Loliolus (Loliolus) hardwickei (Gray, 1849).

Loliolus (Loliolus) hardwickei (Gray, 1849)

hectocotylus tentacular club dorsal view of male

Fig. 101

Loligo hardwickei Gray, 1849, Catalogue ofthe Mollusca in the British Museum. Part I. Cephalopoda Artepedia, 164 pages, 
London. [69], [Type locality: India],

Frequent Synonyms: Loliolus typus Steenstrup, 
1856; Lo lio lus investigatoris  Goodrich, 1896, 
Massy, 1916, Adam, 1954, Silas, 1968, 1986, 
Jothinayagam, 1987, Nesis, 1987; L o lio lu s  
buitendijki, Grimpe, 1932.

Misidentifications: Loliolus affinis.

FAO Names: En -  Little Indian squid; Fr -  Petite 
encornet indien; Sp -  Calamareto indico.

jiA vV -

dorsal view of female

Fig. 101 Loliolus (Loliolus) hardwickei
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Diagnostic Features: Mantle short, stout; fins large, heart-shaped, with anterior and lateral edges rounded, width up to 76% 
of mantle length; head short, a little narrower than the mantle width. Arms rather short, subequal, usually shorter in females 
than males. Arm sucker rings with only 2 to 7 large, low, stout, broad teeth on the distal margin, their number varies depending 
on the arm and the sex ofthe specimen. Left ventral arm hectocotylized in males by the modification of both ventral and 
dorsal series of suckers along its entire length: suckers are missing, except at the very tip where 2 or 3 minute suckers may 
be present; ventral sucker stalks enlarged and fused entirely with the ventral trabeculate membrane to form a fleshy ridge. 
Modified suckers on dorsolateral and ventrolateral arms of males larger in dorsal series than in ventral series. Tentacles short. 
Clubs small, scarcely expanded; club suckers subequal; largest club sucker rings with 20 to 40 small, acute or bluntly triangular 
teeth around the entire margin. One pair of small papillae on the ink sao in males, absent in females.

Size: Small-sized squid; maximum reported size 88 mm mantle length (a male captured at the mouth ofthe River Hughli, India). 
Common at about 30 mm mantle length in males and over 60 mm mantle length in females.

Geographical Distribution: Atropical species ofthe Indian Ocean waters, from the Northern Persian Gulf, along the coasts of 
India and Burma (Myanmar), and throughout Indonesia. A single specimen was reported from the Chinese coast, opposite 
Taiwan. Never recorded in either northern or southern subtropical waters (Fig. 102).
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Fig. 102 Loliolus (Loliolus) hardwickei
K now n d istribution

Habitat and Biology: Very little information is available on the biology of Loliolus hardwickei, which is not considered by the 
major available references on Indian Ocean squid biology. This probably is because this species has little importance for the 
commercial fisheries, in spite of its common occurrence in the area. Loliolus hardwickei is known to inhabit estuarine and 
coastal waters to a maximum recorded depth of 30 m. Males and females reach sexual maturity at a size of about 30 to 40 mm 
mantle length.

Interest to Fisheries: In spite of its common occurrence in the Indo-Pacific region, few data on catch statistics are available; 
artisanal fisheries may occur in local situations. Loliolus hardwickei (as L. investigatoris) is reported among the cephalopod 
resources ofthe northern part ofthe Arabian Sea, i.e. the Guajarat coast, and the eastern coast of India.

Local Names: None available.

Remarks: None.

Literature: Massy (1916), Silas (1986), Lu et al. (1985), Norman & Lu (2000), Jereb and Roper (2006), Vecchione (2008f).
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Loliolus (Loliolus) affinis Steenstrup, 1856 Fig. 103

hectocotylus

Loliolus affinis Steenstrup, 1856, Kongelige Danske Videnskabernes Selskabs 
Skrifter, 5 Raekke, Naturvidenskabelig og Mathematisk, 4:185-216 [194, pi 1 fig 6] 
[Type locality: Indian Ocean],

Frequent Synonyms: None.

Misidentifications: Loliolus hardwickei, N ipponololigo  sp.

FAO Names: En -  Steenstrupi bay squid; F r -  Encornet de Steenstrup/Encornet 
de la baie; Sp -  Calamareto de Steenstrup/Calamareto de la bahia.

Diagnostic Features: Mantle slightly flattened 
dorsoventrally, with a bluntly rounded tip. Fins 
large, heart-shaped, width up to 98% of mantle 
length. Head broad, short, as wide as mantle width, 
eyes large. Arms short; arm suckers larger in males.
Modified suckers on dorsolateral and ventrolateral 
arms of males larger in ventral series than in dorsal 
series. Arm I largest suckers show 3 or 4 truncate 
teeth on distal margin; proximal margin smooth or 
irregular. Left ventral arm hectocotylized in 
males, generally equal to or shorter than right 
ventral arm; suckers and sucker stalks entirely 
absent in ventral row; ventral protective membrane 
broad, thickened; trabeculae on ventral row greatly 
thickened, fused by the broad, fleshy, ventral 
protective membrane. Tentacles relatively short, 
clubs small, slightly expanded, carpal suckers 
absent. Club sucker dentition shows truncate, 
conical teeth in juveniles, that change to square, 
plate-like teeth in adults. Medial manal suckers with 
15 to 20 small, blunt, well-spaced teeth on entire 
margin. One pair of small papillae on the ink sac in 
males, absent in females.

Size: Small-sized squid; maximum mantle length 
47 mm.

Geographical Distribution: Widely distributed in 
coastal waters ofthe Indo-Malayan region, from the 
eastern Bay of Bengal to the Andaman Sea,
Thailand, Indonesia, and Cambodia. Confined to 
tropical areas; never extends to northern or 
southern subtropical zones (Fig. 104).

Habitat and Biology: This species occurs in 
shallow coastal habitats to depths of 13 to 15 m. It 
probably is a schooling species. Smallest mature 
males measure 22 mm mantle length; size at 
maturity of females uncertain. A general statement 
about mature individual size of 35 mm mantle length 
in the waters of Thailand, may include females as 
well as males, since females are larger than males.

Interest to Fisheries: Occasionally caught in 
demersal trawl catches in the Gulf of Thailand 
among larger loliginids; it may be confused with 
juveniles of other larger, more commercially 
important, species.

Local Names: None available.

Remarks: None.

dorsal view

Fig. 103 Loliolus (Loliolus) affinis
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Subgenus Nipponololigo Natsukari, 1983

Nipponololigo  Natsukari, 1983. Venus, 42(4):313-318, 6 figures. [313],

Type Species: Loliolus (Nipponololigo) beka (Sasaki, 1929).

Loliolus (Nipponololigo) beka (Sasaki, 1929) Fig. 105

Loligo beka Sasaki, 1929, Journal o fthe College of Agriculture, Hokkaido 
Imperial University, 20 (supplement): 1-357 [121, text-figs 70-72, pi 13 fig 5], 
[Type locality: Kojima Bay, western Honshu, Japan, western North Pacific 
Ocean],

Frequent Synonyms: Loligo sumatrensis, Appellöf, 1886 (non Orbigny, 
1839).

Misidentifications: Loliolus uyii (Wakiya and Ishikawa, 1921).

FAO Names: En -  Beka squid; Fr -  Calmar cracheur; Sp -  Calamar beka.

Diagnostic Features: Mantle short, slender; fins rhomboidal with round 
lateral angles, both fin length and width more than 50% of mantle length,
up to 60%. Arms slightly longer in males than in females, with larger suckers; 
arm sucker rings with a smooth plate-like tooth extending up to one-third ofthe 
proximal margin and 2 to 7, wide, broad squared teeth along the distal margin. 
Left ventral arm hectocotylized in males with about 6 to 9 pairs of normal 
suckers on the proximal end and the distinctive ventral row of 
palisade-like, fused, fleshy papillae that form a wall-like crest on the 
distal portion (about two-third ofthe arm length). Tentacular clubs expanded, 
lanceolate; medial manal suckers twice the diameter of the lateral suckers, 
with 18 to 20 (30) sharp teeth on the sucker rings.

Size: Small-sized squid; maximum mantle length 87 mm (female).

ventral view

Fig. 105 Lolio lus (Nipponololigo) beka

Geographical Distribution: Temperate to tropical 
western Pacific Ocean; all along the southeast Asian 
coastal waters, from southern Japan and Hainan Island 
to the Gulf of Thailand and the Andaman Sea 
(Fig. 106).

Habitat and Biology: The depth distribution is 
undetermined. This species occurs in coastal and 
estuarine waters, particularly bays. Studies on the diet 
indicate that the Beka squid feeds mainly on benthic 
species of crustaceans and on juveniles of the small 
yellow croaker, Pseudosciaena polyactis. It is preyed 
upon by several fish species that inhabit estuarine 
waters.

Interest to Fisheries: The Beka squid is captured in 
trawls and light-luring nets in the Gulf of Thailand, and it 
is mentioned as one of the main fishery resources of 
the estuarine waters of the Pearl River, northeast of 
Hainan, East China Sea.

Local Names: INDIA (Tamil Nadu): Oosikanava; 
JAPAN: Beka.

Remarks: This is the smallest species within the 
subgenus Nipponololigo

Literature: Natsukari (1983), Okutani et al. (1987), 
Nateewathana (1992), Li et al. (1995), Yang and Tan 
(2000), Li etal. (2000), Norman and Lu (2000), Okutani 
(2005), Vecchione (2008f).
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Loliolus (Nipponololigo) japonica (Hoyle, 1885) Fig. 107

Loligo japon ica  Hoyle, 1885, Annals and Magazine of Natural History, Series, 
5(16):181-203. [187], [Type locality: purchased at market, Yokohama, Japan],

Frequent Synonyms: Loligo tetradynamia, Ortmann, 1888.

Misidentifications: None.

FAO Names: En -Japanese squid; F r -  Calmar japonais; Sp -  Calamar japonés.

Diagnostic Features: Mantle relatively 
small, stout, conico-cylindrical. Fins 
rhomboidal, about 50% of mantle 
length. Tentacular clubs expanded, 
lanceolate, the 12 enlarged medial 
manus suckers 2 or 3 times the 
diameter of marginal ones, with 20 to 
30 closely set, low, rounded teeth. Arms 
II and III enlarged, thickened, largest 
sucker rings large, with 7 to 13 low, 
broad, blunt teeth. Left ventral arm 
hectocotylized in distal half to 
two-thirds, by sucker stalks modified 
into papillae, most with minute, 
rudimentary suckers on tips; papillae 
of ventral row especially swollen, 
somewhat flattened, fused together 
forming a wall-like crest; papillae of 
dorsal row more elongate, separate, 
conical. Several normal suckers on 
proxim al, non-m od ified  portion. 
Distalmost section of the arm not 
modified.

Size: Small-sized squid; maximum 
recorded mantle length 130 mm (female, 
northeastern Honsu) and 150 mm (sex 
not reported, Yellow Sea).

Geographical Distribution: Temperate to tropical 
western Pacific Ocean, from the Yellow Sea and East 
China Sea to southern Vietnamese waters and 
northward around Japan, to southern Hokkaido 
(Fig. 108).

Habitat and Biology: This species is most abundant in 
shallow waters. Spawning takes place during summer 
and autumn in depths between 1 and 10 m. During this 
period the squid form large aggregations.

Interest to Fisheries: This species supports local 
fisheries during spring and summer north of 
mid-Honshu, Japan, as well as in China and Viet Nam. 
It is reported as one ofthe most abundant species in the 
catches off Quingdao (Sangdon Province), China, East 
Yellow Sea, and, occasionally, off the southeastern 
coast of Honshu, Japan, Pacific Ocean. It is taken with 
set nets and small trawls, but it is uncertain whether 
small individuals can be attracted with light and then 
jigged. The squid is marketed fresh and frozen. The 
flesh is of excellent quality and often is eaten raw.

Local Names: JAPAN: Bouzuika, Hiika, Jhindouika, 
Koika.
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Fig. 108 Loliolus (Nipponololigo) japonica

hectocotylus tentacular club dorsal view

Fig. 107 Loliolus (Nipponololigo) japonica
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Remarks: The gladius length index (GLI: gladius width/gladius length x 100) was found to be the most useful character to 
discriminate juveniles of Loliolus japonica and Uroteuthis edulis smaller than 12 mm mantle length, in the areas where the 2 
species co-occur (Okutani et al., 1975). Due the importance of this species to local fisheries, preliminary considerations were 
made on the methods of forecasting catches in the Yellow Sea and Bohai Sea (Ge and Qiu, 1991).

Literature: Natsukari (1983), Okutani etal. (1976a, 1987), Norman and Lu (2000), Okutani (2005), Ren etal. (2005), Vecchione 
(2008f).

Loliolus (Nipponololigo) sumatrensis (D’Orbigny, 1835) Fig. 109

Loligo sumatrensis D’Orbigny, 1835 In Ferussac and D’Orbigny, 1834-1848, Histoire Naturelle Generale et Particuliere 
Céphalopodes Acetabuliferes Vivants et Fossiles, 96 pages + Ivi pages + 361 pages, Atlas with 144 plates. Paris. [317, Calmar 
pi. 13, figs 1-3], [fide Tillierand Boucher-Rodoni (1994:101); taxon dated from plate], [Type locality: Sumatra Island, Indonesia, 
eastern Indian Ocean],

Frequent Synonyms: Loligo kobiensis, Hoyle, 1885, Roper et al. 1984, 
rhomboidalis, Burgess, 1967N ippono lo ligo  kobiensis, Natsukari, 1983.

Misidentifications: Loliolus beka, Lolio lus uyii.

FAO Names: En -  Kobi squid; Fr -  Calmar kobi; Sp -  Calamar kobi.

Diagnostic Features: Mantle short, slender, subcylindrica!, gradually tapers 
posteriorly into a blunt point. Fins rhomboidal with round lateral angles, length 
about 60 to 65% of mantle length, width slightly larger, 60 to 70% of mantle 
length. Head small, with large eyes. Arms moderately long, slightly shorter in 
females; arm sucker rings with 6 to 9 low 
broad squared teeth. Arm III sucker rings with 
5 to 10 low plate-like teeth; diameters less 
than those of the largest tentacular sucker 
rings which are smooth or have low serrations 
around only part of their diameter. Left and 
right ventral arms modified in males. Most 
ofthe left ventral arm is hectocotylized, up 
to 87% distal to the first 3 pairs of normal 
suckers, sucker stalks of the left arm 
modified as low stump-like papillae in the 
dorsal series and broad thick palisade-like 
papillae in the ventral series, reducing in size 
distally. Right ventral arm with 3 or 4 pairs 
of much enlarged suckers proximally.
Suckers on the other arms are similar in 
shape and size in males and females, except 
the proximal suckers in arm III of males, 
enlarged at sexual maturity. Tentacles weak, 
tentacular clubs expanded and rather strong 
in comparison; 6 to 8 medial manal suckers 
up to 4 to 5 times the diameter of lateral 
suckers and with smooth sucker rings; 
smaller marginal suckers with 6 to 15 small, 
sharp teeth.

Loligo yokoyae, Ishikawa, 1926, Loliolus

Size: Small-sized species, maximum mantle 
length 120 mm; common in catches at 20 to 
70 mm mantle length. tentacular club ventral view

Fig. 109 Loliolus (Nipponololigo) sumatrensis
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Geographical Distribution: Temperate and tropical western Pacific, from the southern Japanese and South Korean waters 
southwestward to Sumatra, China, Thailand, Philippines and Indonesia, westward to the Bay of Bengal, from the Andaman Sea 
to the east coast of India and the Maldive Islands (Fig. 110).
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Habitat and Biology: Loliolus (Nipponololigo) sumatrensis commonly inhabits coastal waters all loliginids are neritic and 
coastal waters. Its biology has not been specifically investigated, probably because of its marginal interest to fisheries. A 
synopsis ofthe available biological knowledge, however, is available forthe Gulf of Thailand and the Andaman Sea populations 
where/,, sumatrensis is common at sizes that range between 20 and 70 mm mantle length, and its spawning period extends 
year round. Egg capsules are leaf-like and contain about 100 eggs; hatchlings, 1.5 mm mantle length, are planktonic.

Interest to Fisheries: Taken as bycatch in trawl and light-luring fisheries for other squids in most of its distributional area (e.g. 
southwestern Japanese waters), the Kobi squid is highly abundant in the Gulf of Thailand and in the Andaman Sea, whereas it 
appears to be scarce in the Bay of Bengal. Attempts to rear this species in a large-scale culture system in Thailand provided 
initial data useful for potential commercial aquaculture production.

Local Names: THAILAND: Katoy squid.

Remarks: According to Manoch (1998) Loliolus uyii from the eastern side o fthe Gulf of Thailand is synonymous with 
L. sumatrensis.

Literature: Burgess (1967), Natsukari (1983, 1984b), Okutani et al. (1987), Chotiyaputta (1993a), Okutani (2005), Jereb and 
Roper (2006), Vecchione (2008f).
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Loliolus (Nipponololigo) uyii (Wakiya and Ishikawa, 1921 ) Fig. I l l

Loligo uyii Wakiya and Ishikawa, 1921, Dobutsu-Gaku Zasshi [Zoological 
Magazine, Tokyo], 33:279-292, 12 figures [286, fig. 12a-h], [Type locality: 
Bay of Kagoshima, Kii, Japan, western North Pacific Ocean],

Frequent Synonyms: Loligo gotoi Sasaki, 1929, Loligo tago, Sasaki, 
1929, Loligo aspera Ortmann, 1888.

Misidentifications: None.

FAO Names: En -  Little squid; Fr -  Calmar mignon; Sp -  Calamar balilla.

Diagnostic Features: Mantle short, moderately 
stout, its width about 25% ofthe mantle length. Fins 
rhomboidal, their angles rounded, length about 
60% of mantle length. Tentacular clubs slightly 
expanded, about 8 suckers in 2 median manal series 
greatly enlarged with smooth rings; medial and distal 
rings with 7 to 10 very low, broad, plate-like or 
semilunar teeth. Arm III sucker rings with 3 to 6 
low plate-like teeth; diameters approximately equal 
to those ofthe largest tentacular sucker rings which 
are smooth. Left ventral arm hectocotylized along 
distal two-thirds with about 75 suckerless 
papillae, those in dorsal series small, rounded, 
separate, but the ones on ventral row greatly swollen 
and connected into a ridge.

Size: Small-sized squid; maximum mantle length 
113 mm (female).

Geographical Distribution: Temperate and tropical 
Indo-West Pacific Ocean: southwestern Japan, to 
the East and South China Seas, including Taiwan 
(Province of China) (Fig. 112).

Habitat and Biology: This species occurs to about 
50 m depth.

Interest to Fisheries: Unknown.

tentacular club ventral view

Fig. I l l  Loliolus (Nipponololigo) uyii
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Fig. 112 Loliolus (Nipponololigo) uyii
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Local Names: CHINA: Yaujai.

Remarks: Norman and Lu (2000) report the species distribution to extend to the gulf of Thailand. According to Manoch, 1998, 
records from the Gulf of Thailand should be attributed to Loliolus sumatrensis. Records of this species from the Bay of Bengal 
also exist (Yothinayagam, 1987).

Literature: Natsukari (1983), Nesis (1982, 1987), Manoch (1998), Vecchione, et al. (1998b), Norman and Lu (2000), Okutani
(2005), Vecchione (2008f).

Lolliguncula Steenstrup, 1881

Lolliguncula  Steenstrup, 1881, Danske Videnskabernes Selskabs Skritter, 6 Raekke, Naturvidenskabelig og Mathematisk, 
1(3): 211-242. [242],

Type Species: Lolliguncula brevis.

Diagnostic Features: Tentacular clubs expanded, with suckers in 4 series. Arm sucker rings with square, plate-like teeth 
around entire margin. Hectocotylus without crest; suckers reduced, sucker stalks elongated to form papillae on either dorsal 
or both dorsal and ventral rows. Mantle without posterior tail-like elongation. Posterior of fins broadly rounded; fins wider 
than long in adults. Eggs small. Spermatophores with long cement body. Photophores absent.

Size: Small-sized species; maximum mantle length 120 mm.

Geographical Distribution: Tropical and subtropical West Atlantic, and tropical eastern Pacific Ocean.

Remarks: The genus Lolliguncula was established to distinguish L. brevis from the species of Loligo then known, based on 
body and fin shape and spermatophore deposition site. These characters have since proven to exhibit considerable variability, 
both within and among species. However, all ofthe species in this genus are united and distinguished from all other loliginids by 
the long cement body of their spermatophores. Variability exists in hectocotylus morphology, and this led Berry (1929) to erect 
the genus Loliolopsis and Brakoniecki (1986) to erect Afrololigo. This variability is extreme in L. diomedeae, but Brakoniecki 
(1986) has pointed out the similarities in hectocotylization between this species and the other species of Lolliguncula. Many of 
the morphological characters of Afrololigo mercatoris are shared with species of Lolliguncula, the genus in which it was 
originally described. However, DNA sequence analysis by Anderson (2000a) supports Brakoniecki’s (1986) conclusion based 
on hectocotylus morphology that Afrololigo is a distinct genus (Vecchione, 2008a). Two subgenera currently are recognized. 
Since the type species ofthe formerly monotypic genus belongs to the subgenus Lolliguncula, the subgenus Lolliguncula is 
treated first in this work.

Literature: Brakoniechi (1986), Anderson (2002a), Vecchione etal. (2005), Vecchione (2008g).

Key to the subgenera of Lolliguncula

1a. Modified portion of hectocotylus less than entire arm, proximal portion not modified . Lo lliguncu la  (Lolliguncula) 
1b. Hectocotylus modified along entire arm .................................................................................Lo lliguncu la  (Loliolopsis)

Subgenus Lolliguncula Steenstrup, 1881

Lolliguncula  Steenstrup, 1881, Danske Videnskabernes Selskabs Skrifter, 6 Raekke, Naturvidenskabelig og Mathematisk, 
1(3): 211-242. [242],

Type Species: Lolliguncula (Lolliguncula) brevis (Blainville, 1823).

Lolliguncula (Lolliguncula) brevis (Blainville, 1823) Fig. 113

Loligo brevis Blainville, 1823, Journal Physique Chimie d ’Histoire Naturelle, 96:116-135. [133], [Type locality: Japan, western 
North Pacific Ocean],

Frequent Synonyms: Loligo brevipinna Lesueur, 1824, Loligo hemiptera Howell, 1867.

Misidentifications: Loligo  spp.
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FAO Names: En -  Thumbstall squid; Fr -  Calmar doigtier commun; Sp -  Calamar dedal.

hectocotylus ventral view dorsal view

Fig. 113 Lolliguncula (Lolliguncula) brevis

Diagnostic Features: Mantle stout, bluntly rounded 
posteriorly, widest in midportion. Fins short (50 to 55% 
of mantle length), broad, wider than long; fin width 
75% of mantle length, very rounded. Modified 
portion of hectocotylized left ventral arm occupies 
distal third of arm and extends to arm tip; about 24 
suckers of dorsal series modified, the proximal 1 to 3 
being greatly reduced in diameter, the remaining 
pedicels distally are greatly enlarged into long, slightly 
flattened papillae that gradually diminish in size distally; 
no large, puffy, glandular enlargement of basal area of 
arm between sucker series. Colour: dark reddish brown 
to brownish yellow with chromatophores over nearly 
entire animal; chromatophores most dense on ventral 
surface of mantle and head, except in very large 
specimens, in which the opposite occurs.

Size: Small-sized squid; maximum reported mantle 
length 120 mm for females, 85 mm for males.

Geographical Distribution: Western Atlantic Ocean, 
about 45°N to 28°S; from Nova Scotia, New Jersey and 
Delaware Bay, southward to Rio de Janeiro, Brazil, 
including Gulf of Mexico and Caribbean mainland; 
excluded from the Bahamas and Caribbean Islands 
except Cuba and Curaçao (Fig. 114).
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Fig. 114 Lolliguncula (Lolliguncula) brevis
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Habitat and Biology: A shallow-water euryhaline species, Lolliguncula brevis generally is limited to very shallow waters. A 
notable exception among other cephalopods, the brief squid tolerates low salinities, down to 17.9 PSU, and it withstands a wide 
range of environmental conditions, having been collected over bottom water temperatures between 8.1° and 29.6°C, salinities 
between 17.9 and 35 PSU and dissolved oxygen levels between 1.9 and 14.6 mg/l mainly due to the unique characteristics of 
the species’ hemocyanin. This allows the species to inhabit estuarine waters and bays; for example, L. brevis is an important 
component of the Chesapeake Bay ecosystem. Excursions into hypoxic waters, in particular, however short in duration, may 
provide advantage by avoiding predation or exploiting additional food niches.

Females grow larger and are more robust than males. Males mature earlier; 50% of the male population studied in the Gulf of 
Mexico becomes mature at approximately 40 mm mantle length; 50% of the female population are mature at about 70 mm 
mantle length. In Brazilian waters off Santa Catarina Island, autumn/winter spawners mature at larger sizes (males 36 mm 
mantle length; females 48 mm mantle length) than spring/summer spawners (males 29 mm mantle length; females 42 mm 
mantle length); however, immature animals may attain larger sizes. Mature individuals are found in all seasons and spawning 
occurs year round. Small eggs are laid in elongate, terminally rounded, individually-fixed gelatinous capsules attached to the 
bottom in shallow waters in the Northern Hemisphere, while in Brazilian waters club-like capsules about 1.6 mm long are laid in 
small clusters/clutches measuring about 65 mm in diameter. Paralarval individuals are most abundant near bottom in inshore 
coastal waters with a salinity of about 26 PSU and can already tolerate very low oxygen concentrations, having been collected in 
waters considered to be hypoxic.

Food consists of small crustaceans and fishes, and the Thumbstall squid is preyed upon by fishes and mammals.

Observations on squid attracted by light at night in Brazilian shallow waters, reveal that these small squid often are positioned in 
the boundary zone of Zooplankton and small pelagic fish schools of Anchoa spp., also attracted by the lights; here they often 
display a very unusual behaviour, mimicking the colour, form and swimming pattern of the small fishes nearby, probably as an 
effective form of hunting technique as previously observed in another squid, Sepioteuthis sepioidea. Lolliguncula brevis is 
known to associate with anchovies in Florida estuaries, where they prey upon these fishes; a similar relationship could take 
place in coastal bays off Brazil, as partially supported by the presence of fish remains in the few stomachs examined.

Interest to Fisheries: Caught sometimes in large quantities as bycatch in otter-trawl fisheries for shrimps and fishes. Catches 
are common around Cape Canaveral, Florida in winter and progressively farther northward to Cape Hatteras in spring and 
summer. In the Gulf of Mexico the species is widespread but major concentrations seem to occur in the waters of high 
productivity around the Mississippi River delta. Commonly present in the Pacific shrimp catches by Mexican trawlers, it is sold 
fresh in local markets along the Oaxaca coast; it also is abundant in the Venezuelan squid catches, mainly east of the Orinoco 
Delta, but also in shallow waters around Margarita Island and in the Gulf of Venezuela. Currently, however, no specific 
commercial fishery exists in spite of the great abundance of this species in several areas.

Local Names: USA: Western Atlantic brief squid, Bay squid, Brief squid; VENEZUELA: Chipirón.

Remarks: Recently, the validity of the species for the entire area of the distribution in the western Atlantic waters was 
questioned, based on differing morphological features (e.g. Simone, 1997, Martins and Perez, 2002, Zaleski, 2005) and 
differences in egg deposition (e.g. Perez and Vidal, 1997, Zaleski, 2005) in specimens from Brazil and the Gulf of Mexico. A 
taxonomic separation of squids from the North and the South Atlantic into two distinct species of Lolliguncula (Lolliguncula) 
was proposed (Zaleski, 2005, Zaleski and Perez, 2006), and it currently is under discussion (Vecchione, pers. comm.).

A morphological and morphometric analysis carried out on specimens from 11 localities along the Brazilian coast (Zaleski, 
2005) indicated the dominant occurrence of a single species in the entire latitudinal range examined (8°S to 28°S). A few local 
“morphotypes” were distinguished, possibly in relation to the limited displacement capacity of adults, the low paralarval 
dispersal and the presence of bays and estuaries where the species may have encountered reproductive isolation, all elements 
that may have favored the observed intraspecific variation. Studies on Lolliguncula brevis from the Gulf of Mexico have 
determined the osmotic regulatory mechanism that enables this species to inhabit a wide range of salinities. (Lucero and 
Poulsen, 2005).

Literature: Hendrix et al. (1981), Roper et al. (1984), Vecchione et al. (1994), Jackson et al. (1997), Simone (1997), Bartol et al. 
(2002), Lucero and Poulsen (2005), Zaleski (2005), Zaleski and Perez (2006), Martins and Perez (2007), Vecchione (2008g).
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Lolliguncula (Lolliguncula) argus Brakoniecki and Roper, 1985 Fig. 115

Lolliguncula argus Brakoniecki and Roper, 1985, Proceedings of the Biological Society 
of Washington, 98(1): 47-53 [47, figs 1-2]. [Type locality: La Plata Island, Ecuador, 
eastern Pacific Ocean],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En
argus.

■ Argus brief squid; Fr -  Calmar doigtier argus; Sp -  Calamar dedal

Diagnostic Features: Mantle short, stout 
(width usually >30% mantle length), bluntly 
pointed posteriorly; fins small but wide, 
length <38% mantle length, width >1.5% 
m antle length; ten tac les  short, 
compressed; clubs with enlarged manus 
suckers, marginal suckers about half size of 
median ones; arm suckers with about 5 blunt 
teeth on distal margin and proximal margin 
sm ooth. Suckers absent on buccal 
membrane lobes; enlarged proximal 
suckers present on dorsal and lateral arms. 
Only 1 ventral arm modified in males (no flap 
on arm opposite hectocotylus): right ventral 
arm hectocotylized with dorsal series of 
distal two-thirds modified into fleshy 
papillae lacking suckers.

Size: Very small-sized squid; maximum 
recorded mantle lengths 30 mm for males 
and 39 mm for females.

Geographical Distribution: Lower Gulf of 
California, Mexico to La Plata Island, 
Ecuador (Fig. 116).

hectocotylus tentacular club dorsal view

Fig. 115 Lolliguncula (Lolliguncula) argus
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Habitat and Biology: A coastal species, characterized 
by its small size at maturity (males 20.8-26.8 to 30„N 
29.6 mm mantle length, females 20.6 to 32.3 to 38.8 mm 
mantle length).

Interest to Fisheries: Unkown. Probably misidentified 
with its congener Lolliguncula panamensis, if 20°N 
captured.

Local Names: None available.

Remarks: It is the only known myopsid to have its 103fJ 
primary hectocotylization on the right ventral arm 
instead of the left.

Literature: Brakoniecki and Roper (1985), Roper et al. 
(1995), Vecchione (2008g). o°
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Fig. 116 Lolliguncula (Lolliguncula) argus
Known distribution



Cephalopods of the World 85

Lolliguncula (Lolliguncula) panamensis Berry, 1911 Fig. 117

dorsal view

Lolliguncula panamensis Berry, 1911c, Proceedings of the Academy of Natural Science of Philadelphia, 63(1 ): 100-105 [100, 
text-figs 1-7, pi 7], [Type locality: Panama, eastern Pacific Ocean],

Frequent Synonyms: Lolliguncula tydeus, Brakoniecki, 1980.

Misidentifications:

FAO Names: En -  Panama thumbstall squid; Fr -  Calmar doigtier Panamien;
Sp -  Calamar dedal Panameño.

Diagnostic Features: Mantle stout 
(width usually >30% ML), bluntly 
rounded posteriorly. Fins broad, 
width 50 to 90% mantle length
(usually 60 to 70%), length usually 
greater than 38% mantle length.
Tentacles long, robust; clubs large, 
expanded, with enlarged suckers on 
manus, especially median series with 
23 to 27 small, sharp, triangular teeth 
around ring (smaller proximally); arm 
suckers with 11 to 15 short, broad, 
truncate teeth, prominent distally and 
obscure proximally. Suckers present 
on buccal membrane lobes. Only left 
ventral arm hectocotylized (no flap 
on arm opposite hectocotylus), with 
distal quarter of dorsal series of 
suckers modified into long, fleshy 
papillae; small suckers along entire 
length; hectocotylus longer than 
opposite arm. No enlarged proximal 
suckers on dorsal and lateral arms.

Size: Small-sized squid; maximum 
reported mantle length 110 mm in 
females and 80 mm in males.

Geographical Distribution: Eastern central Pacific 
Ocean from the western side of Baja California and Gulf of 
California, through Mexico to northern Peru (Fig. 118).

Habitat and Biology: The species occurs over a depth 
range to 120 m, but principally inhabits waters less than 
50 m depth, at temperatures from 21° to 27°C, and 
salinities between 15 and 23 PSU. Spawning takes place 
throughout the year, apparently in several batches.
Maturation occurs at about 80 mm mantle length in 
females and 40 mm mantle length in males. Prey includes 
fishes (81%) and crustaceans (>15%).

Interest to Fisheries: Taken as bycatch in shrimp 
fisheries off Panama, Columbia and Ecuador, but not 
separately reported in catch statistics. The largest 
individuals are picked out of the catch, packed and frozen 
for export to Europe. In spite of their small size, some 
potential for commercial exploitation for these squids 
exists.

Local Names: USA: Panama brief squid.

Remarks: Lolliguncula panamensis and Lolliguncula 
(Loliolopsis) diomedeae overlap for most of their 
distributional ranges. The species description/distinction
is based on morphological characteristics of males, but Fig. 118 Lolliguncula (Lolliguncula) panamensis

hectocotylus tentacular club

Fig. 117 Lolliguncula (Lolliguncula) panamensis

K now n distribution
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females or subadults are distinguishable in that the fins of/,, panamensis are larger and longer than those of L. diomedeae and 
the body is comparatively larger and more robust (see Sanchez, 2003). Also, the 2 species rarely are caught in the same trawls, 
possibly a result of what has been defined a “competitive exclusion” (Barrientos, 1987), and they preferentially inhabit different 
depth ranges: L. panamensis is most abundant in waters less than 50 m, w hile /, diomedeae prefers deeper waters, from 50 to 
200 m depth (Sanchez, 2003).

Literature: Roper et al. (1984), Barrientos (1987), Roper et a/.(1995), Sanchez (2003), Vecchione (2008g).

Subgenus Loliolopsis Berry, 1929

Loliolopsis Berry, 1929, Transactions of the San Diego Society of Natural History, 5(18):263-282, 9 figs, 2 pis. [266],

Type Species: Lolliguncula lo lio lo p s is )  diomedeae (Hoyle, 1904).

right arm IV left arm IV female
hectocotylized hectocotylized tentacular club dorsal view of female

Fig. 119 Lolliguncula (Loliolopsis) diomedeae

Diagnostic Features: Mantle elongate, narrow (width usually <30% mantle length), bluntly pointed posteriorly. Fins short, 
length <50% mantle length (usually 30 to 40%). Sexes dimorphic: female with larger body, relatively shorter arms and larger 
fins than males. Both ventral arms conspicuously modified in males, left ventral arm hectocotylized, greatly elongate 
with suckers minute at base and absent along rest of arm; sucker stalks modified into papillae; right ventral arm with broad, 
membranous flap and suckers of reduced size.

Lolliguncula (Loliolopsis) diomedeae (Hoyle, 1904) Fig. 119

Loligo diomedeae Hoyle, 1904, Bulletin of the Museum of Comparative Zoology Cambridge, 43(1): 
5-6], [Type locality: 16°47’30"N, 99°59’30"W, eastern Central Pacific Ocean],

Frequent Synonyms: Loliolopsis chiroctes Berry, 1929.

Misidentifications: Loligo opalescens.

FAO Names: En -  Dart squid; Fr -  Calmar fléchette; Sp -  Calamar dardo.

1-72, 12 plates [29, pis
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Size: Small sized-squid; maximum reported mantle i 20“w no-w iq o ° w  9 0 ° w  so^w  7 0 °w

length 115 mm.

20°S

Local Names: USA: Dart squid.

Remarks: Hoyle (1904) described Loligo diomedeae 
based on a specimen collected off Acapulco, Mexico.
Then, Berry (1929) described another loliginid species, 
that he named Loliolopsis chiroctes from multiple 
specimens, also from Baja California, on which he 
based his new genus Loliolopsis As these species are 
synonymous, Hoyle’s species name has priority for the 
type species of Berry ’s genus. L o llig u n c u la  
diomedeae and L. panamensis overlap for most of their 
distributional range. The species description/distinction 
is based on morphological characteristis of males, but 
females or subadults are distinguishable in that the fins 
of L. diomedeae me narrower and shorter than those of 
L. panamensis and the body is comparatively thinner 
and has a fusiform shape (see Sanchez, 2003). Also, 
the 2 species are rarely caught in the same trawls,
possibly a result of what has been definined a “competitive exclusion” (Barrientos, 1987), and they preferentially inhabit different 
depth ranges: L. panamensis is most abundant in waters less than 50 m, while/» diomedeae prefers deeper waters, from 50 to 
200 m depth (Sanchez, 2003).

120°W 110°W 100°W 90°W 70°W

Fig. 120 Lolliguncu la  (Loliolopsis) diomedeae

Know n d istribution

Geographical Distribution: Eastern Central Pacific 3QON 
Ocean: from western side of Baja California and Gulf of 
California to Peru (Fig. 120).

Habitat and Biology: Frequently forms large 
aggregations in the Gulf of Panama. Females appearto 
outnumber males 2:1 and males remain smaller than 
females.

20°N

Interest to Fisheries: Taken as a bycatch in the 
Panamanian shrimp fishery, but usually discarded; 
small quantities reach the local market.

10°N

30°N

Literature: Roper et al. (1984) Barrientos (1987), Roper et al. (1995), Sanchez (2003), Vecchione (2008g).

Pickfordiateuthis Voss, 1953

Pickfordiateuthis Voss, 1953, Bulletin of Marine Science of the Gulf and Caribbean, 2(4): 602-609. [602],

Type Species: Pickfordiateuthispidchella  Voss, 1953.

Diagnostic Features: Tentacular club with biserial suckers on manus. Fins subterminal, oval, with free anterior and posterior 
lobes. Buccal membrane lappets lack suckers. Photophores absent.

Size: Dwarf species, maximum recorded sizes between 20 and 26 mm mantle length.

Geographical Distribution: Bahama Islands and Florida Keys to Brazil in Atlantic; along coasts of Baja California in Pacific 
Ocean.

Remarks: Pickfordiateuthis pulchella  was considered to belong to a monospecific family until Brakoniecki (1996) described a 
second species, Pickfordiateuthis vossi, from the eastern Pacific and submerged the family into the older family of myopsid 
squids, Loliginidae. At least one other species of Pickfordiateuthis, in addition to the 3 listed here, currently is not formerly 
named but designated by Brakoniecki (1996), based on specimens from the western Central Atlantic.

Literature: Voss (1953), Brakoniecki (1996), Vecchione (2008h).
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Pickfordiateuthis pulchella Voss, 1953

hectocotylus tentacular club dorsal view

Fig. 121; Plate V, 26

Pickfordiateuthis pulchella  Voss, 1953, Bulletin of Marine Science of 
the Gulf and Caribbean, 2(4): 602-609. [602, figs 116], [Type locality: Old 
Rhodes Key, Florida, Gulf of Mexico, western Central Atlantic Ocean],

FAO Names: En -  Grass squid; Fr -  Calmar herbe mignon; 
Sp -  Calamareto yerba.

Fig. 121 Pickfordiateuthis pulchella 

Diagnostic Features: Mantle short, bluntly pointed

membrane. Fins lateral, large, eliptical to round, 
sepiolid-like. Manus of tentacular clubs with suckers in 
2 series; dactylus suckers in 4 series.

Size: Very small sized squid; 
mantle length 22 mm.

maximum recorded

Geographical Distribution: Tropical western Atlantic 
Ocean: South Florida, Florida Keys, Bahama Islands, 
Caribbean Sea islands and coasts, to Brazil (Fig. 122).

Habitat and Biology: Shallow tropical waters on patch 
reefs and seagrass beds. In spite of the accessible 
habitat, the squid is rarely captured and little is known of 
its biology.

Literature: Voss (1953), Brakoniecki (1996), Arango 
and Diaz (1996).

ioo°w 80°W 60°W 40°W 20°W

Fig. 122 Pickfordiateuthis pulchella
Known distribution
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Pickfordiateuthis bayeri Roper and Vecchione, 2001

tentacular club dorsal view

Fig. 123

Pickfordiateuthis b ayeri Roper and Vecchione, 2001, Bulletin of the Biological Society of Washington, 10: 301-310. [302, figs 
1-3]. [Type locality: Bahama Islands, western North Atlantic Ocean],

Misidentifications: Loligo  sp.

FAO Names: En -  Bayer’s grass squid; Fr -  Calmar herbe de Bayer; 
Sp -  Calamar yerba de Bayer.

Diagnostic Features: Mantle elongate, posterior end broadly rounded. 
Chromatophores absent from visceral membrane. Fins small, 
subterminal. Tentacles short, thin. Club suckers in 2 series on manus, 
crowded on dactylus.

Size: A very small-sized squid, currently known only from the female 
type specimens, 23 and 26 mm mantle length.

Geographical Distribution: Western North Atlantic 
Ocean: Bahama Islands (Fig. 124).

Habitat and Biology: Type specimens collected 
from a swarm of squids at 110 to 113 m depth during 
descent by submersible. The squids ceased 
following the sub at about 274 m. Although the 
bottom depth at the dive site was about 1 km, the 
location was about 2 km off Abaco Island, so shallow 
water was nearby. Since both specimens were fully 
mature, mated, unspawned females, it was 
suggested that the occurrence of E  bayeri in that 
habitat, unusual for all known species of the genus, 
represents an offshore mating migration.

Literature: Roper and Vecchione (2001).

Fig. 123 Pickfordiateuthis bayeri
100°W  90°W  80°W  70°W  60°W

80°W

Fig. 124 Pickfordiateuthis bayeri
K now n distribution
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Pickfordiateuthis vossi Brakoniecki, 1996 Fig. 125

Pickfordiateuthis vossi Brakoniecki, 1996, Bulletin of Marine Science, 58(1): 
9-28 [16, figs 4c, 5-7], [Type locality: 24.6°N, 112.1°W, Bahia Magdelena, Mexico, 
eastern Central Pacifici Ocean],

FAO Names: En -  Voss’ grass squid; Fr -  Calmar herbe de Voss; Sp -  Calamar 
yerba de Voss.

Diagnostic Features: Mantle elongate, posterior 
end broadly rounded. Fins round, relatively large, 
length about one -qua rte r m antle length.
Chrom atophores absent from  visceral 
membrane. Left ventral arm hectocotylized on distal 
third in males; 6 to 9 normal pairs of proximal 
suckers, followed by absence of suckers in both 
series; stalks modified into long thick, papillae that 
decrease in size distally, then completely absent at 
arm tip. Tentacles short, stout, similar in appearance 
to arms; clubs highly modified, elongate, with no 
visible manus or dactylus; proximal suckers on 
clubs in single series, increase to 2 series on 
remainder of club.

Size: Very small-sized species; mazimum recorded 
size around 20 mm mantle length.

Geographical Distribution: Eastern Central 
Pacific Ocean: Pacific and Gulf coasts of Baja 
California; throughout the Sea of Cortez, Mexico 
(Fig. 126).

Habitat and Biology: Shallow waters near shore; 
females are larger than males at maturity; average 
female mantle length at maturity 15 mm, average 
male 13 mm.

Literature: Brakoniecki (1996).

tentacular club dorsal view of female

Fig. 125 Pickfordiateuthis vossi
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Fig. 126 Pickfordiateuthis vossi
Known distribution
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Sepioteuthis Blainville, 1824

Sepioteuthis Blainville, 1824, Dictionnaire des Sciences Naturelles, 32:1-394, Atlas 2, 118 plates. [175],

Type Species: Sepioteuthis sepioidea (Blainville), 1823.

Diagnostic Features: Mantle broad, relatively stout, tapered to a blunt posterior end. Tentacular clubs expanded, with 
suckers in 4 series. Arm sucker rings with pointed teeth around entire margin. Hectocotylus without crest; sucker stalks 
elongated along modified portion of arm to form papillae on both dorsal and ventral series; proximal suckers unmodified. 
Posterior mantle not elongated into tail-like structure. Fins extend nearly full length of mantle (except in very young squid). 
Eggs longer than 5 mm, laid in single, straight series in egg strand; strands, attached at bases, form masses. Spermatophore 
cement body short. Photophores absent.

Size: Medium-to large-sized squid; maximum reported mantle length 422 mm (male specimen).

Geographical Distribution: Widely distributed in the ropical and subtropical waters of the western Atlantic (from Cape 
Canaveral to to northeastern Bazil) and Indo-West Pacific Ocean, all around Australia and down to Tasmania. Recorded also in 
the Mediterranean Sea.

Habitat and Biology: Mostly inhabitants of coastal waters and bays, common in coastal environments on sea grass beds, coral 
reefs and sandy bottoms.

Remarks: Currently, the genus comprises 3 species: Sepioteuthis australis, S. lessoniana and S. sepioidea (Vecchione et al, 
2005). A fourth species, S. loliginiformis was described from near Mohila, Red Sea by Rüppell and Leuckart (1828), but there 
are not adequate observations to confirm it to be a different species from S. lessoniana (see also Adam 1938,1939b, 1959).

Literature: Adam (1939b, 1959), Vecchione et al. (2005), Vecchione (2008j).

Sepioteuthis sepioidea (Blainville, 1823) Fig. 127; Plate VI, 30-31

Frequent Synonyms: Sepioteuthis sepiacea, Blainville, 
1824, Sepia affin is, D’Orbigny, 1826, Sepioteuthis 
biangulata, Rang, 1837, Sepioteuthis sloanii, Gray, 1849, 
Sepioteuthis ovata, Gabb, 1868, Sepioteuthis ehrhardti, 
Pfeffer, 1884, Sepioteuthis occidentalis, Robson, 1926b, 
Sepia officinalis ju ru juba i, Oliveira, 1940.

Misidentifications: Sepia sp.

FAO Names: En -  Caribbean reef squid; Fr -  Calmar ris; 
Sp -  Calamar de arrecife.

Fig. 127 Sepioteuthis sepioidea

Loligo sepioidea Blainville, 1823, Journal de Physique de Chimie et d’Histoire Naturelle, 96: 
Martinique, Caribbean Sea, tropical western Atlantic Ocean],

116-135. [133], [Type locality:

left arm 
IVhectocotylus ventral view dorsal view
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Diagnostic Features: Mantle widest at anterior opening; fins elliptical to weakly rhomboidal, their width about 65% of 
mantle length; buccal lappets without suckers; modified portion of hectocotylized (left ventral) arm occupies distal fourth of 
arm length and is characterized by a sudden reduction in size of 1 or 2 pairs of suckers, the complete absence of suckers in 
both series from the remaining distal portion of the arm, and the increase in size of the pedicels into large, fleshy papillae. 
Colour: quite varied in life from translucent with irredescent sheen, through greenish brown to deep reddish brown, depending 
on location and behavioural situation; may show “eye-spots”, bands, or stripes on mantle, these sometimes outlined in white.

Size: Medium-sized squid; maximum reported size 200 mm mantle length.

Geographical Distribution: Tropical western Atlantic 
Ocean from Cape Canaveral, Florida, Bermuda and the 
Bahama Islands, Florida Keys, through the Caribbean 
Islands, Campeche, Yucatan and Venezuela to Faroi de 
Barra Beach, northeastern Brazil (13°00’S, 38°31’W, 
Bahia) (Fig. 128).

100°W  80°W  60°W  40°W  20°W

50°N

30°N

10°N

10°S

Habitat and Biology: A truly tropical species that is 
limited in distribution by the distribution of coral reefs, 
primarily, and turtle-grass flats (Thalassia testudinum).
Accordingly, factors such as temperature, salinity, water 
depth and turbity that affect turtle grass and coral reef 
distribution are limiting factors for the Caribbean reef 
squid, as well. It occurs at depths of 0 to 20 m, mostly 3 
to 7 m. As shallow coral reefs are absent from most of 
the Gulf of Mexico, S. sepioidea also appears to be 
excluded from the Gulf. It occurs in schools of 4 to 50 
individuals of about equal size that cruise around the 
reefs or about the reef flats, or grass beds behind the 
reefs. Males mature earlier and at smaller sizes than 
females; the hectocotylus is developed on males at 30 
mm mantle length, and between 70 and 85 mm mantle 
length specimens are ready to mate and fertilize 
females; the smallest mature females measure 110 mm 
mantle length and at 140 mm 50% of the studied 
population is mature. Eggs are very yolky and large, 
about 5 to 6 mm long; only 3 to 4 eggs are laid in each 
large, gelatinous capsule, several of which are attached 
together at their bases; these small clusters are laid 
under rocks or in conch shells (Strombus gigas), mainly 
on turtle grass beds and coralline formations; breeding 
apparently occurs year-round. Embryo survival rate and 
development is strictly related to salinity and temperature. The species feeds on fishes and shrimps 
juveniles start feeding almost immediately, (i.e. after 10 to 15 h), on mysid shrimps.
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Fig. 128 Sepioteuthis sepioidea
I  K now n d is tribution

In aquaria, newly hatched

Interest to Fisheries: Presently Sepiotethis sepioidea is not fished commercially, but it often is a bycatch of other target 
fisheries. However, the other species of Sepioteuthis in the Indo-Pacific are fished extensively and are of excellent quality for 
eating. Therefore, this species has a potential interest to future fishing activity. In Bermuda, accidentally caught squid are used 
for bait.

Local names: USA: Tropical squid; VENEZUELA: Chopo.

Remarks: Sepioteuthis sepioidea is the only Western Hemisphere species of an otherwise Indo-west Pacific genus. A single 
record fromthe waters offWoods Hole, Massachussets (41°32’N, 70°41’W; Mercer, 1970b), conspicuously far from the normal 
northern distribution limit ofthe species, was explained as an example oftransportation by the Gulf Stream. Asingle record from 
southeastern Brazil waters off Buzios(23°47’S; 45°10W)also exists (Begossi and Duarte, 1988); the specimen was associated 
with a rocky and sandy substrate, at about 5 to 6 m deep, in March 1987. However, the species was not reported in the Brazilian 
waters afterwards, till the recent observations off northeastern Brazil (Nunes de Anchieta et al., 2007).

The Caribbean reef squid exibits complex patterns of true and false displays and “anti-displays”, disruptive colorations 
(camouflaging techniques) and deimatic behaviours, during social (including sexual) interactions among individuals ofthe same 
species and/or during encounters between the squids and potential predators (Moynihan and Rodaniche, 1982; Hanlon and 
Messenger, 1996). On the coastal reefs of northeastern Brazil, Nunes de Anchovieta et al. (2007) reported frequent 
associations of small groups of juvenile reef fish with large shoals of reef squid. Since no foraging activity was observed, these 
aggregations were explained as an efficient technique employed by juvenile fish to obtain protection against occasional 
visual-oriented predators and to increase survivorship.

Literature: Voss (1956 ), Roper (1978), Moynihan and Rodaniche (1982), Roper et al. (1984), Robaina and Voglar (1986), 
Voglarand Robaina (1987), Hanlon and Messenger (1996), Nunes De Anchieta eta!. (2007), Vecchione, (2008j).
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Sepioteuthis australis Quoy and Gaimard, 1832 Fig 129; Plate V, 27
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Sepioteuthis australis Quoy and Gaimard, 1832, Zoologie, 2(1 ): 1-320, Atlas of 93 plates (1833) [77, pi 4 fig 1 ]. [Type locality: 
New Holland, Australia, probably Port Western],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Southern reef squid; Fr -  Calmar de roche 
austral; Sp -  Calamar roquero austral.

Diagnostic Features: Mantle robust. Fins very long, exceed 90% of 
mantle length, fin width less than 50% of fin length; greatest width of fins at 
about m idpoint. Tentacular 
clubs long, not g reatly  
expanded; suckers moderate 
sized with 22 to 27 sharp teeth 
around the rings of the largest 
suckers. Arm III sucker rings with 
25 to 30 sharp teeth. A narrow 
white to blue line occurs along 
the base of the fins where they 
attach to the body. General 
appearance closely resembles 
Sepioteuthis lessoniana, but 
lateral margins of fins are weakly 
angular.
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hectocotylus tip
Fig. 129 Sepioteuthis australis
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Size: Maximum mantle length 
394 mm; maximum weight about 
4 kg.

Geographical Distribution:
Southwestern Pacific Ocean: 
Australia and northern New 
Zealand; from  Dam pier in 
Western Australia to Moreton 
Bay in Queensland, including 
Tasmania (Fig. 130).

10 mm

hectocotylus

Habitat and Biology: For most of its 
distribution S. australis inhabits coastal 
waters and bays, usually in depths of 
less than 70 m, and it is commonly found 
in depths from the surface to 10 m. In 
South Australia, offshore nursery and 
inshore spawning grounds have been 
identified, with small (<30 mm ML) and 
large (>150 mm ML) individuals found 
predominately in shallow, inshore 
waters, while medium sized animals are 
more abundant offshore. The distribution 
and abundance patterns of adult squids 
in the Gulf St Vincent (South Australia) 
were found to be highly variable, but they 
conform to a systematic, seasonal 
pattern cons is ten t year to year; 
abundance typically increases for 6 
months, peaks and declines for the 
remainder of the year, with the peak 
timing varying among regions, following 
an anti-clockwise direction around the 
Gulf. Males attain larger sizes than 
females and trawl data indicate a 
1.01:1.0 sex ratio. However, jig data 
show a markedly higher proportion of
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Fig. 130 Sepioteuthis australis
Known distribution
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males in the catches, indicating that this fishery is selective for males and that jig fishing throughout the spawning season can 
potentially modify the process of sexual selection and the mating behaviours ofthe individuals within the spawning population, 
highlighting the need for closures over this crucial period.

The smallest observed mature male measured 88 mm mantle length and the smallest mature female 117 mm mantle length, 
while size at 50% maturity is about 150 and 160 mm for males and females, respectively. Mature individuals occurr year-round 
indicating that spawning, also, extends throught the year. Spawning involves complex body patterns and various mating types. 
Reproductive behaviour may differ among different populations. Eggs are laid in white, finger-like strands, approximately 60 to 
70 mm long, each strand containing between 3 and 9 eggs. Since females may store sperm from more than one male, individual 
egg strands may display considerable genetic diversity through multiple paternities. Clusters of egg strands are attached to 
macroalgae and seagrass, in sheltered, shallow, inshore areas. Egg mass size varies considerably, ranging from solitary egg 
strands attached at the end of seagrass blades to large masses containing up to 1 912 strands. Most egg masses contain <300 
egg strands.

Embryonic development takes 61 days at 13°C and 31 days at 20°C. Hatching rates decline significantly with increasing 
temperature. Embryo mortality rates range between 2 to 25% and are highly variable, both spatially and temporally, depending 
on egg-mass size, the substrate upon which the mass is attached, the location ofthe embryo within the mass, and the degree of 
biofouling. While relatively unaffected by natural temperature fluctuations, embryos may be damaged by sudden salinity 
changes, like those caused by heavy rainfall and subsequent runoff of freshwater in coastal areas. Also, embryos located 
deeper within the egg mass suffer higher rates of mortality and abnormal development than those located around the periphery. 
Embryos hatch at night, reducing the risk of predation by visual predators. Tasmanian S. australis hatchlings range in size from 
4.3 to 7.3 mm mantle length, slightly largerthan those from South Australia (mean 4.75 mm ML). Once hatched, paralarvae are 
photopositive and actively swim to the surface. Observations on South Australia paralarvae indicate that they remain planktonic 
on the spawning grounds until approximately 8 mm mantle length, after which they become benthic. Small paralarvae (~7 mm 
mantle length) have been observed to feed on mysid shrimp and other Zooplankton associated with low relief seagrass beds. 
Although their dietary requirements are unknown, mysid shrimp and crab zoea have been successfully used to rear hatchlings 
in captivity. Initial hatchling size may, by itself, explain the high variability in size in animals ofthe same age. Growth is rapid, and 
the life span is approximately one year; males grow faster and attain larger sizes than females. Water temperature significantly 
affects growth rates, with individuals hatched in warmer seasons reaching a final size that could surpass that of earlier-hatched 
therefore older individuals. The effect of temperature is not limited to initial growth stages, but continues to influence growth 
patterns throughout the adult life cycle. These seasonal differences in growth translate into substantial variations in size-at-age. 
The dynamic nature of oceanographic conditions in some areas of its distributional range (i.e. Tasmania waters) may result in 
high variability in both the population structure and stock-recruitment relationship. Also, significant differences in growth occur 
between genetic types, with the hybrids always growing faster (at least 60% larger at 150 days old) than the 2 parental taxa, a 
phenomenon commonly referred to as hybrid vigour. Spatial differences in growth also exist, e.g. individuals from Western 
Australia usually grow faster than those from South Australia and New Zealand. Sepioteuthis australis is a key component of 
the marine ecosystem as a primary consumer of crustaceans and fishes and as a food source for a variety of predatory species.

Interest to Fisheries: Sepioteuthis australis is the object of fisheries throughout its distributional range, where it is taken by 
commercial trawlers as well as by jigging and recreational fishing activities. The South Australian fishery is the most productive 
and more extensively studied and documented. It began to develop in the early to mid 1970s when squids were taken as a 
byproduct ofthe net sector ofthe marine scalefish and prawn fisheries. Catch and effort in the late 1970s increased, and by 
1979/80 total catch had increased four-fold to 193 tonnes, with an estimated value of AUD 540 000. The fishery has continued 
to expand, and S. australis has become South Australia’s third most valuable Marine Scalefish (MSF) species behind King 
George whiting (Sillaginodes punctata) and snapper (Pagrus auratus). Also, the average price ofthe southern reef squid has 
continuously increased to approximately A$3 per kg and, despite lower catches in 2002/03, the total value peaked that year at 
an estimated A$3.0 million. Jigging dominates the fishery and it is permitted in most State waters, with the exception of several 
aquatic reserves. In New Zealand, relatively low quantities are caught by trawl.

Even though most ofthe catch is landed by the hand jig and haul net sectors, gili nets and dab nets also are used. Conventional 
5 to 6 m fibreglass or aluminium vessels with high-powered motors (>60 hp) are typically used by both the commercial and 
recreational sectors. Recreational fishers also fish from jetties, breakwaters and other shore-based platforms. Prawn trawlers 
operating in deeper waters (>10 m) of South Australia’s Gulf of St Vincent, Spencer Gulf and Far West Coast continue to take 
incidental catches of calamary, although the magnitude of this catch is unknown. Currently, no harvest controls exist on the 
commercial catch ofthe southern reefsquid. High market value, relatively low set-up costs, and open access to all fishers with a 
Marine Scalefish, or rock lobster licence, suggest that there is considerable latent effort and potential for the fishery to expand 
rapidly. Since fishing effort for this species focuses on the spawning aggregations, in 1992 the fisheries management agency 
raised concerns about the increasing popularity of calamary fishing by both recreational and commercial fishers and the 
potential vulnerability ofthe spawning stocks (Marine Scalefish White Paper, 1992). Also, the illegal sale of squids has been 
reported. These influences resulted in the implementation of recreational bag and boat limits in 1995 (i.e. 15 per bag/45 per boat 
per day). Currently, generic control measures such as spatial and temporal closures and gear restrictions apply to the net 
sector; also, netting is forbidden in all metropolitan waters and in waters less than 5 metres deep, as well as in numerous bays 
and marine protected areas. To date, no specific regulations apply to the commercial fishery. The spatial segregations of squid 
populations in South Australian waters, with juveniles and subadults distributed offshore and adults and spawning individuals 
aggregated inshore, enables quantification of offshore squid catch rates. This is accomplished by fishery-independent trawl 
surveys that target prawn and provide a feasible method to forecast inshore recruitment to the fishery.

Local Names: AUSTRALIA: Southern calamary.
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Remarks: Allozyme electophoresis identified three different calamary ‘genetic-types’ from southern Australian and northern 
New Zealand waters (Triantafillos and Adams, 2001) that were categorized as ‘peripheral’, ‘central’ or ‘hybrid’ types. The 
‘peripheral’ types were almost exclusively found around the southwestern and southeastern limits ofthe distributional range (i.e. 
Perth and Albany on the western coast and Newcastle, New South Wales on the eastern coast), whereas the ‘central’ type 
dominated in the gulf waters and the southern Australia Bight. Where these two forms overlap, a third, ‘hybrid’ form is found. 
Preliminary morphological and reproductive data support the hypothesis ofthe existence of two taxa of Sepioteuthis australis in 
South Australian waters, while mitochondrial DNA sequence data are inconclusive.

Observations on spawning individuals in protected areas with acoustic telemetry (Peel et al., 2007), demonstrate that animals 
spawn over several months, traveling hundreds of kilometers within the spawning areas during this period, without leaving the 
protected areas. Consequently, closures of critical spawning regions during periods of reproductive activity may protect 
spawners and enable undisturbed egg-laying.

Literature: Roper et al. (1984) Triantafillos and Adams (2001), Steer et al. (2005, 2006, 2007), Peel and Moltschaniwskyj 
(2006), Hibberd and Peel (2007), Moltschaniwskyj and Peel (2007), Peel eta!. (2007), Vecchione (2008j).

Sepioteuthis lessoniana Ferussac in  Lesson, 1831 Fig. 131; Plate V, 28-29

Sepioteuthis lessoniana Ferussac, 1831, in Lesson, 1830-1831, Zoologie, 2(1): 471 pp. [241, pi 11], [Type locality: not 
designated].

Frequent Synonyms: Sepioteuthis hemprichii Ehrenberg, 1831, Sepioteuthis m auritiana  Quoy and Gaimard, 1832, 
Sepioteuthis guinensi Quoy and Gaimard, 1832, Sepioteuthis Iunulata Quoy and Gaimard, 1832, Sepioteuthis doreiensis 
Quoy in Ferussac and D’Orbigny, 1835, Sepioteuthis sinensis D’Orbigny in Ferussac and D’Orbigny, 1848, Sepioteuthis 
arctipinnis Gould, 1852, Sepioteuthis brevis Owen, 1881, Sepioteuthis neoguinaica Pfeffer, 1884, Sepioteuthis indica  
Goodrich, 1896, Sepioteuthis sieboldi Joubin, 1898, Sepioteuthis malayana Wülker, 1913, Sepioteuthis krempfi Robson, 
1928.

Misidentifications: None.

FAO Names En -  Bigfin reef squid; Fr -  Calmar tonnelet; Sp -  Calamar manopla.

tentacular club

/

hectocotylus hectocotylus tip
dorsal view 

(Indo-Pacific form)

20 mm

dorsal view 
(Northeastern Australian form)

Fig. 131 Sepioteuthis lessoniana
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Diagnostic Features: Mantle long, robust, width about 40% of length. Fins very large, broadly oval in outline, fin length 
over 90% up to nearly 100% of mantle length, their width up to 75% of mantle length; the greatest width occurs posteriorto 
the midpoint ofthe fins. Tentacular clubs long, expanded; median manal suckers enlarged, rings with 14 to 23 sharp teeth. 
Arm sucker rings with 18 to 29 sharp, triangular teeth. Tentacles long, robust. Left ventral arm hectocotylized along distal 
one-third to one-fourth of arm where the 2 series of suckers are transformed into long, conical, fleshy papillae with a minute 
sucker with smooth chitinous ring on each tip; long, fleshy papillae connected by low folded ridge that extends along arm 
between the series of papillae; papillae on dorsal series thicker and longer than those on ventral series.

Size: Medium to large-sized squid; maximum reported mantle length 422 mm in males; females smaller, 382 mm mantle length; 
commonly 200 to 300 mm mantle length. Weight to about 2 kg.

Geographical Distribution: One ofthe most widely distributed loliginid squids ofthe Indo-West Pacific region. It occurs from 
Japan to northern Australia and New Zealand and from Hawaii to the east African coast, north into the Red Sea and south to 
southern Mozambique and Madagascar. Records from the eastern Mediterranean (Fig. 132).

30°W 0» 30°E 60°E 90'E 120°E 150°E 180° 150'W 120°W 90°W

Fig. 132 Sepioteuthis lessoniana
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Habitat and Biology: Sepioteuthis lessoniana occurs from the surface to about 100 m depth throughout its area of distribution. 
Rather common in coastal environments on sea grass beds, coral reefs and sandy bottoms, it consistently migrates inshore 
afterwinterto start mating and spawning in spring. During mating, squid form close pairs, and paired males exhibit characteristic 
agonistic colour patterns against other intruding males. The spawning season depends on the hydrographic conditions and can 
extend to all year-round. Spawning occurs from January to June off southern India and from mid-June to late August and 
September in the cooler southern Japanese waters. Several peaks of 2 to 3 months during the year are reported for the 
Andaman Sea and the Gulf of Thailand populations.

Significant spatial and temporal variation occurs in growth rates and maturity of the equatorial, tropical and subtropical 
Indo-Pacific populations. In the “hot”, shallow, equatorial waters ofthe Gulf of Thailand, S. lessoniana grow faster and mature 
earlier, at a much smaller size, than S. lessoniana that inhabit the “cool” subtropical waters of southern Australia. The tropical 
population off Townsville, northeastern Australia, show an intermediate situation between the 2 extremes, as well as an 
alternation of generations that depends on the season of hatching.

Flexible reproductive strategies exist in this species and it is able to spawn multiple batches of eggs at discrete times throughout 
the adult life span. While field observations of spawned-out females show a consistent degeneration ofthe tissues ofthe whole 
body and confirm that egg-laying is the final event ofthe life cycle, the spawning phase itself may be quite prolonged (as also 
indicated by rearing observations). Eggs are embedded in milky white, soft, gelatinous, slender, finger-like capsules, each of 
which contains up to 13 eggs in a row. These capsules are attached in clusters to the substrate. Hatchlings are planktonic and 
range in size between 4.5 and 6.5 mm mantle length. The number of eggs in a single capsule, the mode of capsule attachment 
to the substrate, the spawning season and hatchling chromatophore number and arrangement, all are elements that supported 
the existence of a complex of populations in Japanese waters, and of different morphs in other areas, e.g. Thai waters and 
Western Australian waters. This was supported also by genetic studies. The taxonomic status of these populations, however, 
remains unresolved (see Remarks).
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While length frequency analyses and field observations indicated a life span of 1 to 3 years, subsequent rearing experiments 
and field studies indicate a considerably shorter life cycle; females may reach sexual maturity and spawn at ages of 110 to 115 
days, at mantle lengths between 105 and 145 mm. Direct ageing techniques (i.e. statolith reading and analysis) used on 
field-captured animals reveal that S. lessoniana of tropical Australian waters grow at an even faster growth rate. Individuals 
reach maturity and complete the whole life cycle in less than 100 days, at a size of about 180 to 200 mm mantle length.

Such a rapid growth rate is one ofthe characteristics that makes S. lessoniana especially suitable to laboratory experiments 
and to aquaculture projects. The life cycle in captivity is completed in 4 to 6 months with adult weights between 0.4 and 2.2 kg; 
feeding rate is high. Avariety of prey items, e.g. live fishes and crustaceans, is eaten, and late juveniles and adults also can be 
trained to accept and ingest prepared food pellets. Crowding in captivity can be a problem during the crucial juvenile phase, but 
it is tolerated afterwards; the incidence of disease and cannibalism is low; reproduction is easily achieved in captivity. All these 
biological characteristics make S. lessoniana promising for aquaculture projects focused on the needs of biomedical research 
as well as on human food production. Successful cephalopod mass-culture experiments in Thailand on 3 cephalopod species, 
including S. lessoniana, have led to the production and release of a consistent amount of cephalopod paralarvae (about 2 
million each year since 1990) to enhance natural stocks. Furthermore, S. lessoniana has been cultured through several 
successive generations in a large-scale, experimental culture system in Thailand. Marketable size is attained about four months 
after hatching, so the production of three crops annually is possible.

In the natural environment this species preys primarily on prawns and fishes, occasionally on stomatopods and crabs. 
Cannibalism is not very common.

Interest to Fisheries: Sepioteuthis lessoniana is of commercial interest throughout its distributional range, and it is marketed 
mostly fresh but also dried. Over it’s entire range it is captured throughout the year with a variety of gears, including lure-hooks, 
set nets, spears, beach seines, purse seines, jigs and even traps (which they enter to spawn, attracted by the clusters of eggs 
placed in the traps by the fishermen) in inshore waters, and by trawlers on the continental shelf. Most squids in Japanese waters 
are caught by directed trawl fishery and also as a trawl bycatch. A directed purse seine fishery for S. lessoniana occurs from 
Mayto September around Hong Kong, where squid jigging also is efficiently practiced. The bigfin reef squid is one ofthe several 
loliginid species caught in the waters ofthe South China Sea, and it probably represents one ofthe main components ofthe 
captures in Indonesian waters, as evidenced by local studies. It also is one ofthe cephalopod species that supports a small 
domestic fishery in northern Australian waters. This species is highly abundant in the Gulf of Thailand and the Andaman Sea, 
where it represents one ofthe most important commercial species forthe cephalopod fishery. It is caught in smaller quantities all 
along the east coast of India, and it supports a fishing industry in the Madras state. Sepioteuthis lessoniana accounts for around 
7% of Indian east coast cephalopod landings, all from Palk Bay and the Gulf of Mannar. The species is reported as moderately 
abundant in Sri Lankan waters but rather scarce on the west coast of India. Very poor information is available forthe remaining 
part ofthe Arabian Sea and the eastern African waters, although significant local fishery production is likely to occur.

Local Names: AUSTRALIA: Oval squid; CHINA: Daai mei yau yue; INDIA: Kanava; JAPAN: Aoriika, Akaika, Bashouika, 
Izuika, Kuaika, Kutsuika, Mizuika, Moika, Shiroika.

Remarks: Both morphological and molecular evidence indicate that S. lessoniana may be a complex of cryptic species, and a 
number of “types” are morphologically distinct, even in hatchlings. In Japan, local populations around the coast of Okinawa were 
long classified by the fisherman into three groups, based on their general appearance and meat quality and therefore market 
price (Okutani, 1984). Segawa et al., (1993a) suggested the existence of 2 different populations based on the difference 
between the egg capsules and the way these are laid. Subsequent isozyme analysis confirmed the existence of 3 reproductively 
isolated groups: Akaika (Red squid), Shiroika (White squid) and Kuaika (Quacking squid) (Izuka et al., 1994), which show 
different distributional patterns (Izuka et al., 1996a). In spite of their spatial segregation, it was impossible to separate the 3 
populations morphologically until Izuka etal. (1996b) described different chromatophore patterns on the ventral side of funnel in 
the 3 “forms”. Now, significant differences, mainly associated with the size, number and configuration of chromatophores on 
hatchlings, (Jivaluk etal., 2005) are recognized forthe Thai type and the 3 Japanese forms. Okutani (2005) reports 3 different 
forms in his recent monograph on the cuttlefishes and squids ofthe world: 1) Sepioteuthis lessoniana sensu stricto, widely 
distributed throughout the Indo-Pacific, including the southern waters off Japan; 2) Sepioteuthis lessoniana form “Akaika”, 
distributed in the Japanese waters south of Shikoku and the Nansei-Shoto Islands; 3) Sepioteuthis lessoniana form “Kwaika”, 
in Japanese waters from the Ogasawara and the Nansei-Shoto Islands. Also, genetic evidence indicates that Sepioteuthis 
lessoniana from the northwestern waters off Australia may be a species complex (T riantafillos and Adams, 2005). Based on the 
above-mentioned observations, further studies need to be carried out to better understand the systematics ofthe Australasian 
and the Indo-Pacific forms of this valuable and important species. The complete mitochondrial genome of Sepioteuthis 
lessoniana has been determined (Akasaki et al., 2006).

Initial studies on the development of statoliths in embryos and hatchlings reared under different regimes of temperature, salinity 
and photoperiod indicate a variable number of growth increments under different environmental conditions; this result indicates 
the necessity to verify the hypothesis of daily growth increments being reflected in the rings of statoliths (Chung and Lu, 2005) in 
this species.

Literature: Okutani (1984), Roper et al. (1984), Segawa et al. (1993a), Dunning (1998d), Salman (2002), Okutani (2005), 
Jivaluk, etal. (2005), Nabhitabhata etal. (2005), Triantafillos and Adams (2005), Jereb and Roper (2006), Vecchione (2008j).
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Uroteuthis Rehder, 1945

Uroteuthis Rehder, 1945, Proceedings ofthe Biological Society of Washington, 58:21-26, 1 plate. [21].

Type Species: Uroteuthis bartschi Rehder, 1945.

Diagnostic Features: Tentacular clubs expanded, with suckers in four series. Proximal margin of arm sucker rings with 
semi-crescent plate; distal margin with square teeth. Hectocotylus with two rows of papillae. Spermatophore cement body short. 
Eggs small. Pair of photophores on ventral surface of ink sac.

Size: Medium-sized squid; mantle length up to 200 mm.

Geographical Distribution: Indo-West Pacific Ocean.

Remarks: The pair of photophores on the ventral surface ofthe ink sac in all Uroteuthis species is perhaps the strongest 
indication of a close relationship among species to be found in this family. This relationship is further supported by similarities in 
the hectocotylus and arm-sucker dentition. These characters led Natsukari (1984a) to establish the genus Photololigo forthe 
Indo-West Pacific species with photophores, formerly assigned either to Loligo or Doryteuthis However, Uroteuthis bartschi 
also has similar photophores, a similar hectocotylus and arm suckers, and an Indo-West Pacific distribution. The elongation of 
the posterior mantle, which was given generic status in the description of Uroteuthis, is the extreme example in a cline of mantle 
elongation, similar to that found in the eastern Atlantic where Alloteuthis is the extreme example. This elongation is so extreme 
in Uroteuthis as to cause a discontinuity in the cline, which warrants separate taxonomic status, but the sole recognized 
species in this taxon possesses all of the generic characters of Photololigo Thus, it should be included in the genus that 
Natsukari described. However, nomenclatural priority belongs to Uroteuthis as the name ofthe genus, rather than the more 
descriptive Photololigo Aside from the photophores, Uroteuthis and Alloteuthis can be separated based upon position ofthe 
fins - lateral versus terminal, respectively - and tentacular ring dentition. Therefore, elongation ofthe posterior mantle in these 2 
taxa appears to be analogous, not homologous (from Vecchione et al., 1998b, Vecchione, 2008k). Following the general 
consensus reached in Phuket in 2003, 15 nominal species, divided into 3 subgenera and 3 species with undetermined 
subgenus, are presently included in Uroteuthis (Vecchione et al., 2005); however, this generic and subgeneric arrangement is 
controversial. Yeatman (1993) and Yeatman and Benzie (1994) presented evidence that some species of Uroteuthis 
(Photololigo) actually are species complexes.

Since the type species of the formerly monotypic genus belongs to the subgenus Uroteuthis, the subgenus Uroteuthis is 
treated first in this work.

Literature: Vecchione et al. (1998b), Vecchione et al. (2005), Vecchione (2008k).

Key to the subgenera of Uroteuthis

1a. Tail-like elongation of posterior mantle extends beyond f in s ....................................................Uroteuthis (Uroteuthis)
1 b. Elongation of posterior mantle variable but not tail-like, fins extend along sides to posterior mantle

t i p ................................................................................................................................................................................... —»2

2a. Modified portion of hectocotylus less than entire arm, proximal portion not modified . . . Uroteuthis (Photololigo) 
2b. Hectocotylus modified along entire a rm ..................................................................................Uroteuthis (Aestuariolus)

Subgenus Uroteuthis Rehder, 1945 

Uroteuthis Rehder, 1945, Proceedings ofthe Biological Society of Washington, 58:21-26, 1 plate. [21], 

Type Species: Uroteuthis bartschi Rehder, 1945.
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Uroteuthis (Uroteuthis) bartschi Rehder, 1945
Uroteuthis bartschi Rehder, 1945, Proceedings of the 
Biological Society of Washington, 58:21-26, 1 pi.
[22, pi. 3], [Type locality: Jolo Harbour, Jolo Island, 
Philippine Islands, western Pacific Ocean],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Bartsch’s squid; Fr -  Calmar tépo;
Sp -  Calamarete.

Diagnostic Features: Mantle very narrow, elongate, 
with very long, pointed tail; more pronounced in 
males. Fins rhomboidal, their lateral angles rounded, 
posterior borders concave, generally fins extend the 
entire length of tail (occasionally only as a minute 
membrane). Head relatively small, narrow. Arm 
suckers with broad, plate-like teeth in the distal 
margin, smooth proximally. Large medial tentacular 
club suckers with long, square-tipped teeth. Left ventral 
arm hectocotylized in distal half by abrupt 
transformation of suckers into long, stout papillae.

Size: Medium-sized squid; maximum mantle length 200 
mm.

Geographical Distribution: Western Pacific Ocean: in 
Philippine and Indonesian waters (Fig. 134).

Habitat and Biology: Upper and lower limit of depth 
distribution undetermined.

Interest to Fisheries: Taken as bycatch in local trawl 
fisheries. Utilized mostly fresh.

Local Names: None available.
50° N

Remarks: None.

Fig. 133

dorsal view of maledorsal view of female

Fig. 133 Uroteuthis (Uroteuthis) bartschi
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Literature: Roper etal. (1984), Dunning (1998d).
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Fig. 134 Uroteuthis (Uroteuthis) bartschi
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Subgenus Aestuariolus Alexeyev, 1992

Aestuariolus Alexeyev, 1992, Zoologicheskij Zhurnal, 71(11): 12—23, 2 figures. [21]. 

Type Species: Aestuariolus noctiluca  (Lu, Roper, and Taii, 1985).

Uroteuthis (Aestuariolus) noctiluca (Lu, Roper, and Tait, 1985) Fig. 135

Loliolus noctiluca Lu, Roper, and Taii, 1985, Proceedings of the Royal Society of Victoria, 97(2): 59-85. [59, figs 1-6]. [Type 
locality: North Port Phillip Bay, Australia],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Luminous bay squid; Fr -  Calmar lumineux;
Sp -  Calamar luminoso.

Diagnostic Features: Mantle cylindrical; 
mantle width about 28 to 30% mantle 
length. Fins roundish. Arms short; arm 
sucker rings with 4 to 7 teeth. Tentacles 
relatively short, robust, clubs large, 
broadly expanded; medial manal 
suckers 3 to 6 times the diameter of 
m arginal manal suckers; large 
manal-sucker rings smooth. Left ventral 
arm of males hectocotylized along the 
entire length; suckers modified into 
conspicuous elongate interconnected 
papillae with minute apical suckers.

Size: Sm all-s ized  squid; maximum 
reported mantle length 90 mm.

Geographical Distribution: Australian 
waters from the Gulf of Carpentaria, along 
the eastern Australian coast, south to 
Tasmania (Fig. 136).

Habitat and Biology: This species occurs 
in shallow coastal habitats on sandy 
bottoms with seagrass beds, to depths of 
about 50 m. It can enter estuarine water with 
bottom-water salinities as low as 24 PSU, 
surface salinities as low as 17 PSU and a 
temperature of approximately 11°C. A 
short-lived species, it can complete its life 
cycle in northern Australian waters in less 
than 4 months; here, w inter-caught 
individuals show faste r growth than 
summer- or autumn-caught individuals.
Also, females grow faster than males during 
winter. A comparison between tropical North 
Queensland and the temperate New South 
Wales populations indicates that temperate 
individuals live longer and have slower 
growth rates than tropical forms. Females 
grow larger than males.

5 mm

hectocotylus hectocotylus tip dorsal view

Fig. 135 Uroteuthis (Aestuariolus) noctiluca
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Interest to Fisheries: Caught incidentally 
in inshore prawn traw ls  along the 
northeastern Australian coast.

Local names: AUSTRALIA: Bottle squid.
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Fig. 136 Uroteuthis (Aestuariolus) noctiluca
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Remarks: This species may be confused with juveniles of other, larger, more commercially important species from which it can 
be separated by fin shape and, in freshly caught specimens, by the presence of yellow and pink chromatophores on the fin 
margins and mantle. Two forms exist on the eastern Australian coast, with males differing by the sucker rings on right ventral 
arms. However, no difference in females is known. The luminous bay squid appears to be the ecological equivalent to 
Lolliguncula brevis. Similar in body size and shape, they both inhabit shallow inshore waters and are highly tolerant of salinity 
and temperature variations, an unusual characteristic among cephalopods.

Literature: Lu et al. (1985), Dunning (1998d), Okutani (2005).

Subgenus Photololigo Natsukari, 1984

Photololigo  Natsukari, 1984a, Venus, Japanese Journal of Malacology, 43: 229-239. [230], 

Type Species: Photololigo edulis Hoyle, 1885.

Uroteuthis (Photololigo) edulis (Hoyle, 1885) Fig. 137; Plate VI, 33

Loligo edulis Hoyle, 1885a, Annals and Magazine of Natural History Series 5 (16): 181—203. [186], [Type locality: purchased in 
market, Yokohama, Japan],

Frequent Synonyms: Doryteuthis kensaki Wakiya and Ishikawa, 1921, Okutani, 1973, Loligo budo Wakiya and Ishikawa, 
1921, Okada, 1927a, Roper et al., 1984, Nesis, 1982, Okutani et al., 1987, Loligo chinensis, Sasaki, 1914, Wakiya and 
Ishikawa, 1921, non Gray, 1849, Loligo edtdis, Hoyle, 1885, as form grandipes and nagasakiensis, Sasaki, 1929, Loligo  
kensaki Wakiya and Ishikawa, 1921, Loligo singhalensis, Adam, 1954 (fide Korzun and Alekseyev, 1991), non Ortmann, 
1891.

Misidentifications: Uroteuthis sibogae, Uroteuthis (Photololigo) chinensis.

FAO Names: En -  Swordtip squid; Fr -  Calmar épée; Sp -  Calamar espada.

Diagnostic Features: Mantle moderately stout, elongate, slender in mature males.
Fins rhombic, attain 70% of mantle length in adults, anterior margin slightly convex, 
posterior margin gently concave, lateral angles rounded; fins slightly longer than wide 
in adults, width 60% of mantle length (usually slightly larger in females). Gladius long, 
moderately narrow, about 6 to 7 times longer than wide; vanes distinctly curved 
laterally; free rachis length about 20% of gladius length. Arms moderately long, 25 to 
45% of mantle length. Arm formula variable: 3>4>2>1 or4>3>2>1. Suckers on arms 
II and III of mature males noticeably enlarged 
as a secondary sexual character (Brakoniecki,
1986). Arm sucker rings with up to 12 (more often 6 
to 8) long, slender, square-cut (bluntly-pointed) 
teeth on the distal margin; the proximal margin 
smooth or only irregularly denticulate with 
inconspicuous teeth. Tentacles moderately long, 
slender; tentacular clubs expanded, lanceolate; 
about 16 medial manal suckers slightly larger than 
the marginal suckers, approximately equal in 
diameter to largest arm suckers, with 30 to 40 
sharp conical teeth, 20 to 30 small teeth 
interspersed between 10 large teeth. More than 
50% of left ventral arm (up to 65 to 80%, Jereb 
and Roper 2006), hectocotylized by enlargement 
of at least 50 pairs of sucker stalks into swollen 
papillae, each with a minute rudimentary sucker on 
the tip; papillae slightly larger in ventral series.
Mature males have a cutaneous ridge on their 
ventral mantle surface.

Size: Medium to large sized squid; maximum 
mantle length 502 mm for males, 410 mm for 
females; common size in commercial catches 
between 150 and 250 mm.

hectocotylus tentacular club , . .dorsal view

Fig. 137 Uroteuthis (Photololigo) edulis
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Geographical Distribution: An Indo-Pacific species, Uroteuthis edulis is common and relatively abundant in the western 
Pacific, from its northern waters (East China Sea, Japan Sea) to tropical seas (Indonesia, Java Sea, Malaysia, Thailand), south 
to northern Australia. The distribution of U. edulis also extends throughout the Indian Ocean, from its southeastern waters, i.e. 
the Andaman Sea, Thailand, and the southeastern Bay of Bengal, to the Arabian Sea, including the Gulf of Aden, the Gulf of 
Oman, and the Persian Gulf, the Red Sea, and southward to Mozambique (East African coast, Saya de Malha Bank) (Fig. 138).

X

Fig. 138 Uroteuthis (Photololigo) edulis
K now n d is tribu tion  Probable presence

Habitat and Biology: Uroteuthis edulis inhabits continental shelf waters in Japan and winters inshore in shallow water. 
Although reported as one ofthe most oceanic species ofthe Japanese loliginids, it does not occur in the waters beyond the 
continental shelf.

The spawning season extends throughout the year, with 3 main peaks in spring, summer and autumn. Spawning and feeding 
migrations occur in the western region ofthe Japan Sea. The size at which individuals become sexually mature is very variable, 
depending on the season and locality. Most specimens of both sexes reach full maturity by 150 to 200 mm mantle length. The 
smallest size recorded for full maturity was 52 and 59 mm mantle length for males and females, respectively, while some 
specimens were not sexually mature at a size larger than 300 mm mantle length. Spawning occurs from 30 m down to 100 m, on 
sandy bottoms in coastal waters where warm oceanic currents inflow. Data from northern Australia support an extended 
spawning season for the species and show that in the Gulf of Carpentaria it reaches sexual maturity at smaller sizes (70 to 
80 mm mantle length) than in the northern waters ofthe western Pacific. On the northwestern side ofthe Indian Ocean it also 
reaches sexual maturity at a small size, 70 to 80 mm mantle length or even smaller, 50 to 60 mm mantle length. The spawning 
period extends from autumn to spring or even to the beginning of summer.

Juveniles feed preferentially on crustaceans, while adults are mainly piscivorous. The life span is about one year. Length-weight 
relationships obtained forthe species in different seasons and locations ofthe northwestern Pacific indicate a highly variable 
growth depending on season and area.

Interest to Fisheries: Uroteuthis edulis has excellent flesh quality, and it is exploited throughout its distributional range. One of 
the principal commercial squid species ofthe Japanese market, it constitutes one ofthe most important resources forthe 
coastal fisheries of Kyushu and the southwestern Japan Sea. It is caught throughout the year by jig, set net, bottom trawl and 
other gears. This species is very abundant in the Yellow and East China Seas, and in the northern waters of Taiwan (Province of 
China), where, together with U. chinensis, it is believed to account forthe majority ofthe Chinese squid catch; it is vigorously 
exploited by the Hong Kong fishery and it is believed also to be rather abundant in the South China Sea. Fished also in 
Malaysian waters, it is not mentioned, however, among the squid resources of Thai waters in the Gulf of Thailand. It is one ofthe 
main species ofthe Philippine and Indonesian fisheries and constitutes one ofthe most important commercial cephalopod 
species in northern Australian waters. Highly abundant in the Andaman Sea, where it represents one ofthe main Thai squid 
resources, it is not mentioned among the cephalopod resources of India. Its apparent absence from Indian waters probably is a 
matter of misidentification rather than of disjunct distribution. The presence of this species in the western Indian Ocean (i.e. 
Arabian Sea, Red Sea, East African waters) is confirmed; however, its potential to the fishery there is still unknown. This species 
is sold at high prices both fresh and frozen, processed into a dried product and also used for sashimi in Japan.
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Local Names: CHINA: Toryau yue; JAPAN: Gotouika, Kensakiika, Mawashikko (juveniles), Mehikariika.

Remarks: Uroteuthis edulis is characterized by a marked polymorphism, both by locality and by season. The existence of 
such a variety of “forms”, the taxonomic relationships of which still are not clear, makes the confident identification ofthe species 
and the assessment of populations (stocks) difficult. After the original description by Hoyle (1885a), who referred to 1 male 
specimen from the Yokohama Fish Market (Japan), the condition of maturity of which was not specified, the species was 
repeatedly redescribed by subsequent authors (see Jereb and Roper, 2006 for a review). While there is still no general 
consensus on the status ofthe species complex, at least 3 different seasonal ‘forms’ are indicated forthe Indian Ocean and the 
northwestern Pacific: form ‘budo’, form ‘edulis’and form ‘kensaki’(Nesis, 1982,1987, Natsukari and Tashiro, 1991, Natsukari 
et al., 1986, 1988, Okutani, 2005). While form “budo'' is characterized by very large clubs, long arms and large suckers in 
comparison with the typical U. edulis, the 2 other forms differ essentially in the structure ofthe hectocotylized arm: a) 7 or 8 pairs 
of normal suckers at the base ofthe arm, no small suckers on the papillae ofthe modified portion (form “edulis"), versus b)20to 
27 pairs of normal suckers and rudimentary suckers on the papillae ofthe modified portion (form “kensaki). Also, fin length in 
adults differ: they occupy up to 50 % ofthe mantle length in form “edulis”, while they reach up to 70% ofthe mantle length inform 
“kensaki’ (Okutani, 2005).

In Australian waters, four different species of Uroteuthis (Photololigo) from the northern area were identified using allozymes 
(Yeatman and Benzie, 1994). Two of these species fit the gross morphology of U. edulis from Japan, while the other 2 share the 
distinguishing features of U. chinensis. However, no major population genetic structuring was evident in any ofthe species over 
the geographical range sampled. It was suggested that depth constraints, or factors associated with depth, may act as effective 
barriers to gene flow and, therefore, provide mechanisms for allopatric differentiation in this genus. All these observations 
support the opinion that widely distributed loliginid species, such as U. edulis, may in fact represent a series of morphologically 
similar sibling species; also, they underline the need for more detailed observations, information and clarification on U. edulis 
throughout the Indian Ocean, especially because of its well-documented importance as a fisheries resource in the western 
Pacific (Jereb and Roper, 2006).

Literature: Voss (1973), Chikuni (1983), Roper et al. (1984), Natsukari and Tashiro (1991), Okutani (2005), Jereb and Roper
(2006).

Uroteuthis (Photololigo) abulati (Adam, 1955) Fig. 139

Loligo abulati Adam, 1955, Annales de l ’Institut Océanographique, 
30:185-194,1 pi. [185, pi 50 fig 1], [Type locality: Ile Abulat, Saudi Arabia, 
Red Sea],

Frequent Synonyms: None. 

Misidentifications: None.

FAO Names: En -  Red Sea squid; 
Sp -  Calamar del Mar Rojo.

Fr -  Calmar de la Mer Rouge;

Diagnostic Features: Mantle slender, mantle width about 25% mantle 
length. Fin length and width both up to 40% mantle length. Fourth to 
sixth suckers on arms II enlarged; sixth and seventh suckers on 
arms III enlarged. Chitinuous sucker rings with 5 to 7 quadrangularteeth 
on distal margin, proximal margin smooth. Hectocotylized arm with 6 
pairs of proximal suckers, followed by biserial papillae to distal end. 
Chitinous rings of tentacular suckers with about 20 sharp teeth.

dorsal view
Fig. 139 Uroteuthis (Photololigo) abulati
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Geographical Distribution: Red Sea (Fig. 140).

Remarks: After a general consensus was reached in 
Phuket in 2003 by worldwide experts on the loliginid family 
re-organization (Vecchione et al., 2005), the status of this 
species was questioned (Roeleveld, pers. comm.) on the 
basis of new studies which suggest Uroteuthis abulati is 
closely related to Afrololigo mercatoris. However, this 
species is too poorly known at present to enable a 
determination of specific status; therefore, the species is 
retained herein as it was designated by Vecchione et al. 
(2005).

Literature: Adam (1955) Okutani (2005), Vecchione et al. 
(2005).
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Fig. 140 Uroteuthis (Photololigo) abulati
K now n d istribution

Uroteuthis (Photololigo) arabica (Ehrenberg, 1831) Fig. 141

P te ro teu th is  a ra b ic a  Ehrenberg, 1831, in C.G. 
Ehrenberg, 1828-1845. Symbolae Physicae, seu leones 
et descriptiones Corporum Naturalium novorum aut minus 
cognitorum... PC. Hemprich et C.G. Ehrenberg... Pars 
Zoologica, [4]: 6, unnumbered pages. Berlin. [Type 
locality: Red Sea],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Needle squid; Fr -  Calmar aiguille; 
Sp -  Calamar aguja.

Diagnostic Features: Mantle long, narrow. Mantle width 
about 20% mantle length (minimum 12%). Fin length 
commonly 60 to 65% mantle length. Fin width in adults 33 
to 50% mantle length. Edges of gladius thickened, almost 
straight. Club sucker rings with 20 to 40 teeth 
alternating in size between large and small. Arm 
sucker rings with 18 to 24 blunt teeth distributed all around 
the ring. Hectocotylized arm with 15 proximal pairs of 
normal suckers followed by fine, dense biserial papillae 
distally.

Size: Medium-sized squid, mantyle length up to 270 mm.

hectocotylus dorsal view
Fig. 141 Uroteuthis (Photololigo) arabica
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Geographical Distribution: Gulf of Aden, Red Sea, 
Mozambique (Fig. 142).

Habitat and Biology: None available.

Interest to Fisheries: Currently, no data available.

Local names: None available.

Remarks: None.

Literature: Ehrenberg, 1831, Okutani, 2005.
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Fig. 142 Uroteuthis (Photololigo) arabica
K now n d is tribution

Uroteuthis (Photololigo) bengalensis (Jothinayagam, 1987) Fig. 143

Loligo bengalensis Jothinayagam, 1987, Zoological Survey of India, 
Technical Monograph, 15:1-85 [48, text; fig 17, pi 3], [Type locality: Bay of 
Bengal],

Frequent Synonyms: None.

M isidentifications: U ro te u th is  ch inens is ,
Uroteuthis singhalensis.

FAO Names: En -  Bengal squid; Fr -  Calmar du 
Bengala; Sp -  Calamar del Bengala.

Diagnostic Features: Mantle narrow, slender, 
pointed at posterior end; mantle width about 23% 
mantle length. Vane of gaidius broadest at anterior 
area; vane without thickened edges. Fins short 
and narrow; fin angle very low (about 30°).
Tentacle long, club narrow. Large and small teeth 
alternate along distal portion of tentacular club 
sucker rings, whereas along proximal portion teeth 
are small and subequal. Male left IV arm 
hectocotylized: 15 to 16 pairs of normal suckers in 
proximal two-thirds, sucker pedicels swollen and 
transformed into biserial papillae in the distal third.

Size: Medium-sized squid; mantle length to 150 mm.

hectocotylus dorsal view

Fig. 143 Uroteuthis (Photololigo) bengalensis
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Geographical Distribution: Bay of Bengal (Fig. 144). 

Habitat and Biology: No data available.

Interest to Fisheries: Currently unknown.

Local Names: None available.

Remarks: This species is separable from other sympatric 
squids, in particular from Uroteuthis singhalensis, by the 
different shape and size of the fins, by sucker teeth 
configuration and by the gladius vane devoid of thickened 
edges (Jothinayagam, 1987).

Literature: Jothinayagam, 1987, Okutani, 2005.
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Fig. 144 Uroteuthis (Photololigo) bengalensis
K now n d istribution

Uroteuthis (Photololigo) chinensis Gray, 1849 Fig. 145

Loligo chinensis Gray, 1849, Catalogue ofthe Mollusca in the British Museum. Part I. 
Cephalopoda Artepedia, 164 pp. [74], [Type locality: Canton market, China],

Frequent Synonyms: Loligo indica  Hoyle, 1886; Loligo etheridgei Berry, 1918, 
Adam, 1954; Lo ligo  form osana  Sasaki, 1929, Voss and Williamson, 1971; 
Doryteuthis singhalensis, Voss, 1963a, Voss and Williamson, 1971, Roper et al., 
1984, Silas, 1986; Loligo singhalensis, Okutani, 1980.

Misidentifications: None.

FAO Names: En -  Mitre squid; Fr -  Calmar mitre; 
Sp -  Calamar mitrado.

Diagnostic Features: Mantle elongate, slender, bluntly 
pointed posteriorly. Mantle width about 20 to 30% of mantle 
length, widest in its anterior part. A cutaneous ridge may be 
present or absent on the ventral surface of mantle in adult 
males. Fins rhombic, long, over two-thirds of mantle length. 
Gladius rather narrow: gladius width 6 to 8% of gladius 
length. Edges of gladius arched, not thickened. About 12 
medial manal suckers of tentacular clubs enlarged to 
one and a halftimes the diameter ofthe lateral suckers 
and 2 times the largest arm sucker; large rings with 20 to 
30 sharp, separate teeth very unequal in size: 6 to 12 
larger ones usually interspersed with 1 to 4 smaller 
ones. Larger sucker rings of lateral arms with 10 to 18 sharp 
teeth distally, smooth or with a few plate-like teeth 
proximally; left ventral arm hectocotylized at distal one-third 
to one-half (hectocotylized arm index, HcLI, up to 70%) by 
modification of more than 30 suckers and stalks in each 
series into slender, conical papillae that are larger in the 
ventral series. A secondary sexual modification of 
enlarged proximal suckers on arms II and III in mature 
males.

5 mm

hectocotylus tip

20 mm

dorsal view

Fig. 145 Uroteuthis (Photololigo) chinensis
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Size: Large-sized species; maximum reported size 
490 mm mantle length for males, 310 mm for females 
(as Doryteuthis singhalensis), commonly to 200 mm 
mantle length.

Geographical Distribution: An Indo-Pacific species, 
extending from the western Pacific (Japan, South China 
Sea, Hong Kong, Philippines, Indonesia, northern, 
western and eastern Australian waters), to the Indian 
Ocean (Andaman Sea, Thailand and the Bay of 
Bengal) (Fig. 146).

Habitat and Biology: The biology of the species still is 
poorly known, and most basic biological information is 
lacking. Found from approximately 15 to 170 m depth, 
like many other congeneric species, U. chinensis is 
positively phototactic and forms large aggregations at 
certain periods of the year. Spawning occurs throughout 
the year, but peaks are observed in spring and autumn 
(February to May-June and August to November). 
Fecundity varies from 3 000 to 11 000 eggs. Mantle 
length at 50% maturity is 160 and 140 mm mantle 
length for males and females, respectively. Age 
analyses suggest that maturity is governed more by 
individual size than by age. This is one of the largest 
loliginid species of the Indo-Pacific region. It feeds on a 
variety of fishes and crustaceans.

chinensis is a target species or a welcome bycatch of 
numerous commercial and small-scale fisheries 
throughout its range. It is reported to be exploited 
currently in the Yellow Sea and the East and South 
China Seas, and it probably constitutes, together with 
U. edulis, the majority of the Chinese squid catch. It is 
extensively exploited by the Hong Kong fishery and 
Taiwanese trawlers. Of occasional commercial 
relevance in Japanese waters, U. chinensis is likely to represent a small part of the squid catch around the Philippine Islands, 
as well, and it constitutes about half of the trawl catch of squid in the South China Sea. It is also likely to constitute a substantial 
portion of the catch in the Malaysian waters, where it is reported as the dominant squid species for some local fisheries. It is 
probably well represented in the Indonesian fisheries (Arafura Sea, Java Sea), and is one of the most important commercial 
cephalopod species in Northern Australian waters, where it is taken also by Taiwanese trawlers, along with U. singhalensis It is 
one of the major squid species in the Gulf of Thailand, where it is taken in waters between 15 and 30 m depth and amounts to 
between 15 and 40% of the trawl catch. Concurrently with the decrease of finfish catches in that area, squids have become an 
increasingly important resource since the mid-1960s and early 1970s and even during recent problems with overfishing, loliginid 
squid still are abundant in Thai waters. Catches also occur in other countries that border the Bay of Bengal (Thai coasts, 
Andaman Sea), and U. chinensis it is reported among the commercially exploited squid species of India and Sri Lanka. This 
species is captured with a variety of gears, various bottom trawls, purse seines, dip-, and cast nets, hook-and-line, scoop nets, 
and bamboo stake nets, sometimes involving light attraction with torches and lamps. Usually it is marketed dried, but also it is 
sold fresh or frozen, processed into cleaned “hoods” and rings.

Local Names: CHINA: Toryau yue; JAPAN: Hirakensakiika.

Remarks: Following its original description, this species has been redescribed several times under different names, as 
summarized by Natsukari and Okutani (1975), who also give a redescription of the type-specimen, along with a taxonomic 
review. The long-term confusion inherent in the convoluted regional loliginid nomenclature makes it very difficult to assess the 
true importance of U. chinensis sensu stricto to the fisheries, and it seems probable that it is under-reported, at least in the 
westernmost areas of its range. For example, it is assumed to be present in the Arabian Sea (Chikuni 1983, Siraimeetan 1990, 
as Doryteuthis singhalensis), but it is not clear to what extent these records are due to confusion in the loliginid nomenclature. 
As is the case with other congeners, it is now acknowledged that specific investigations are needed to clarify a potential species 
complex among squids currently considered to be U. chinensis throughout the tropical Indian and western Pacific Ocean (e. g. 
Yeatman and Benzie, 1994). Recent studies indicate that extracts from ink of U. chinensis show potent antitumor activity and 
low toxicity (Su et al., 2005).

Literature: Voss (1963a), Natsukari and Okutani (1975), Natsukari (1984a), Natsukari and Tashiro (1991), Chotiyaputta 
(1993a, b), Jackson (1993), Chantawong and Suksawat (1997), Dunning (1998d), Jereb and Roper (2006).

Fig. 146 Uroteuthis (Photololigo) chinensis
Known d istribution



108 FAO Species Catalogue for Fishery Purposes No. 4, Vol. 2

Uroteuthis (Photololigo) duvaucelii (Orbigny, 1835) Fig. 147

Loligo duvaucelii D’Orbigny, 1835 In Ferussac and D’Orbigny, 1834-1848, Histoire Naturelle Generale et Particuliere 
Céphalopodes Acetabuliferes Vivants et Fossiles, 361 pp, Atlas of 144 Plates. [318, Calamar pis 14,20], [Type locality: India],

Frequent Synonyms: Loligo indica Pfeffer, 1884, Goodrich, 1896, Massy, 1916; Loligo galatheae Hoyle, 1885a; Loligo  
oshimai Sasaki, 1929; Loligo sumatrensis, Brock, 1887.

Misidentifications: None.

FAO Names: En -  Indian squid; Fr -  Calmar indien; Sp -  Calamar índico.

Diagnostic Features: Mantle moderately long, slender, cylindrical for about 
half its length; it tapers gently into a blunt tip. Anterior margin with a small 
rounded lobe in the dorsal midline. Fins gently rhombic, broad, approximately 
50% of mantle length (up to 60% of mantle length). Edges of gladius arched, 
not thickened. Tentacles long; tentacular clubs expanded, large, up to 45 to 
50% of mantle length; large median manal suckers, (<2 times diameter of 
marginal suckers), with 14 to 22 short, sharp teeth, subequal in size, 
regularly spaced around the entire margin. Arm suckers with 5 to 9 broad, 
large, square teeth on the distal margin in females and up 
to 18 teeth around the entire ring in males. Left ventral arm 
of male hectocotylized for more than half its length (up to
75%), with two series of large papillae, some with minute 
suckers on tips; ventral series of papillae larger, turned 
outward, comb-1 ike.

Size: Medium-sized species; maximum reported size 
320 mm mantle length from Thai waters and 330 mm 
mantle length along the west coast of India, for males; 
commonly to 150 mm mantle length. Maximum weight 
1.5 kg.

Geographical Distribution: An Indo-West Pacific 
species, Uroteuthis duvaucelii extends its distribution 
throughout the Indian Ocean, from the South African 
coasts (Kei River, South Africa; Mozambique), the Red 
Sea and the Arabian Sea, eastward to the Bay of Bengal, 
Sri Lanka and the Andaman Sea. A common Malaysian 
squid (Sumatra, Malaysia, Thailand), U. duvaucelii also is 
very abundant in Philippine waters and moderately 
abundant in the South China Sea, having been recorded in 
the West Pacific north to Formosa Island and the Taiwan 
Strait and south to the Java and Arafura Seas (Fig. 148).

hectocotylus dorsal view

Fig. 147 Uroteuthis (Photololigo) duvaucelii
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Fig. 148 Uroteuthis (Photololigo) duvaucelii
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Habitat and Biology: Considerable attention has been paid to the biology of this species, due to its importance in the fisheries 
in Indian (both west and east coasts) and Thai waters. Uroteuthis duvaucelii occurs at depths between 30 and 170 m, and it 
forms large aggregations during the spawning season.

The spawning period appears to be prolonged, almost year-round, with peaks in different months, principally in spring and 
autumn. Spawning aggregations occur in the post-monsoon months along the west coasts of India, and spawning seems to be 
dependent on the southwest and northeast monsoons in the western part of the Gulf of Thailand. Size at 50% maturity ranges 
between 90 and 130 mm mantle length for females and 70 to 150 mm mantle length for males. Observations on growth after 
sexual maturity is reached support an extended reproductive phase within the life cycle, i.e. not a strictly semelparous 
reproduction, as it is the case in other squid. Egg mops (masses) consist of many egg capsules, each of which, in turn, contains 
125 to 290 eggs. Eggs are about 2 mm long and 1.75 mm wide and very yolky. Eggs take between 7 and 10 days to develop ata 
temperature range between 28° to 32°C. Hatchlings are about 1 to 1.8 mm mantle length and are planktonic.

Growth is allometric; females grow faster than males and are heavier at the same length; however, males ultimately attain a 
greater size and age. Maximum reported size is 330 mm mantle length from Indian waters. According to statolith-based age 
analysis, the life cycle of the species is one year, which is shorter than estimates obtained by length frequency analysis.

The Indian squid feeds on crustaceans, fishes and squids, and it is preyed upon by a variety of predators, including fishes and 
marine mammals. Cannibalism is common.

Interest to Fisheries: Uroteuthis duvaucelii is exploited throughout its distributional range, mainly by artisanal fisheries. It is 
caught by various fishing gears, such as otter trawl, pair trawl, night-light luring, push net, hook and line. One of the most 
common species among the Indo-Pacific loliginids, it was considered the most promising species for the Indian dried squid 
industry, and it probably constitutes, along with U. chinensis, the main fraction (up to 90%) ofthe squid catches of Thailand. It is 
known to be fairly important forthe fisheries ofthe eastern Arabian Sea, as well as off the Gujarat (northwest coastal India) and 
Karnataka coasts (northeast coastal India). Cuttlefishes constitute the dominant species group for all capture techniques in the 
Indian cephalopod fisheries, but U. duvaucelii represents up to 68% ofthe catches off central west India. It also constitutes a 
significant fraction of the total cephalopod production off southern India, where it is caught by shore seine, boat seine, and 
hook-and-line. The Indian squid is important for all the main eastern Indian landing places (i.e. Waltair, Kakinada, Madras, 
Mandapam, Vishakhapatnam), where it constitutes the most abundantly caught squid species. It also represents the most 
commonly landed species along the Andaman Sea coast of Thailand, where it can contribute up to 45% ofthe squid landed. 
Uroteuthis duvaucelii is one ofthe main commercial squid species for the Philippine fishery, and it is reported among the 5 
major squid species known in the Malaysian area, as well as among the most common squid species caught in the Java Sea. It 
is abundant in the South China Sea, and it is reported among the commercial squid species ofthe Hong Kong fishery. However, 
very little information is known about the abundance and landings of this species in the Yellow and East China Seas. This 
species probably is exploited above its optimum level in Indian waters and increase in cod end mesh size and reduction in the 
fishing effort have been suggested as management measures to sustain the fishery.

Local Names: CHINA: Chin sui yau yue, Yau jai; INDIA: Narsinga, Narasingha, Bondas, Koonthal, Oosikanava, Kumutimuna, 
Samudra shasha.

Remarks: Uroteuthis duvuacelii is another loliginid species that exhibits polymorphism and possibly is a species complex, 
which is not surprising considering its wide distributional range. Different forms are recognized in the commercial fishery: a very 
slender form and a chubby/stout form occur in the eastern Indo-Pacific region (Okutani, 2005), and a large form and small form 
are reported from the Gulf of Aden and the Arabian Sea (Nesis, 1982, 1987). First attempts to culture the Indian squid were 
made from eggs collected in the field (Prinngennies et al., 2000), and the species currently is hatched and reared in a 
large-scale cephalopod culture system in Thailand, in research aimed to determine the feasibility of commercial culture 
(Nabhitabhata et al., 2005).

Literature: Voss (1963a), Chikuni (1983), Roper et al. (1984), Silas (1986), Kripa et al. (1996), Mohamed (1996), Chotiaputta 
(1997), Dunning (1998d), Okutani, (2005), Jereb and Roper (2006).



1 1 0 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Uroteuthis (Photololigo) machelae Roeleveld and Augustine, 2005
Uroteuthis (Photololigo) machelae Roeleveld and Augustine, 2005, Phuket Marine 
Biological Center Research Bulletin, (66): 97-107, 10 figs [98], [Type locality: 19°49’S, 
36°5’E, off Beira, Mozambique, western South Indian Ocean],

Frequent Synonyms: Loligo (Doryteuthis)pickfordae Nesis, 1982:146, fig. 38 E-K; 
1987:155, fig. 38 H-J, non Adam, 1954.

Misidentifications: None.

Fig. 149

FAO Names: En -
Mozambique.

Mozambique squid; F r - Calmar du Mozambique; Sp -Calamar del

Diagnostic Features: Suckers on arms II to 
III greatly enlarged in males, much larger 
than median manus suckers on clubs; arm 
sucker rings of both sexes with wide, rough 
teeth distally and laterally, proximal edge 
smooth; arm length index 19 to 41% mantle 
length; left arm IV hectocotylized with 13 to 16 
pairs of proximal suckers, 35 to 65% arm 
length modified distally, proximal papillae 
elongate conical; fin length 39 to 46% mantle 
length; club length 18 to 28% mantle length, 
26 to 36% tentacle length.

Size: Small-sized squids; maximum reported 
mantle length 110 mm.

Geographical Distribution: Mozambique and 
western Madagascar, Seychelles, Saya de 
Malha Bank (Fig. 150).

Habitat and Biology: Specimens have been 
captured with bottom trawls at depths of 54 to 
200 m. Smallest mature males measure 
61 mm mantle length, smallest females 83 mm 
mantle length.

Interest to Fisheries: None.

Local Names: None.

Remarks: Specimens were originally identified as 
Uroteuthispickfordi, the species described by Adam 
(1954), from 2 small specimens (mantle length less 
than 100 mm) collected in Indonesian waters off Flores 
Islands, and subsequently reported by Nesis (1982, 
1987) from the Mozambique waters (Roeleveld and 
Augustine, 2005). However, U. machelae differs from 
U. pickfordi by having shorter fins, longer arms, 
hectocotylized arm modified over shorter section, with 
more proximal suckers; also, its tentacles and clubs are 
longer in relation to mantle length, and clubs are 
shorter in relation to tentacle length. Uroteuthis 
machelae also differs in having smooth proximal edges 
on the arm sucker rings in both sexes, while in U. 
pickfordi the arm sucker rings are toothed all around 
the whole edge. It seems that the specimens 
mentioned by Nesis (1982, 1987) from Mozambique, 
the Seychelles and the Saya de Malha Bank (Western 
Indian Ocean) may belong to U. macheale rather than 
to U. pickfordi

Literature: Roeleveld and Augustine, 2005.

hectocotylus tentacular club dorsal view
Fig. 149 Uroteuthis (Photololigo) machelae
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Uroteuthis (Photololigo) robsoni Alexeyev, 1992 Fig. 151

Uroteuthis robsoni Alexeyev, 1992, Zoologicheskij Zhurnal, Moscow, 71(11): 12-23, 2 figs [13, fig. 1], [Type locality: 19°45’S, 
36°22’E, off Mozambique, western South Indian Ocean],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Robson’s squid; Fr -  Calmar de 
Robson; Sp -  Calamar de Robson.

Diagnostic Features: Mantle slender, elongate; mantle 
width about 20% mantle length. Fleshy midventral 
ridge present. Fins rhombic, elongate; fin length 60% 
of mantle length, fin width 50% mantle length. Arm 
sucker rings with about 20 sharp, triangular teeth.
Hectocotylized arm modified on its distal one-third 
(modified section 33 to 37% arm length). Tentacular 
club-sucker rings similar in size, with irregularly 
alternating large and sharp teeth. Gladius vane 
lateral margins not thickened.

Size: Medium-sized squid, mantle length to 240 mm.

Geographical Distribution: Western Indian Ocean: 
coastal Mozambique (Fig. 152).

Habitat and Biology: No data available.

Interest to Fisheries: Currently, unknown.

Local names: None available.

Remarks: This species resembles Uroteuthis arabica 
and U. chinensis, however, in males the shorter 
modified portion ofthe hectocotylus (32 to 37% instead 
o f40 to 50% ofthe arm length) is distinctive.

Literature: Alexeyev, 1992, Roeleveld, 1998,
Okutani, 2005.

dorsal viewhectocotylus

Fig. 151 Uroteuthis (Photololigo) robsoni
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Uroteuthis (Photololigo) sibogae (Adam, 1954) Fig. 153

Doryteuthis sibogae Adam, 1954, Siboga Expedition, Monographie, 55(c): 123-193, 40 figs, 4 pis. [146, text-figs 16,18, pi. 1 ]. 
[Type locality: off southeast coasts ofSoemba, Indonesia, eastern Indian Ocean],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Siboga squid; Fr -  Calmar siboga; Sp -  Calamar siboga.

Diagnostic Features: Mantle very long, slender; width one-fifth to one-seventh of length. Fins 
narrow, relatively short, length <50% of mantle length. Edges of gladius straight, thickened.
Tentacles short, slender, clubs short; medial suckers on manus slightly enlarged, the largest 
with 15 to 20 conical, sharp, teeth around entire ring; teeth subequal in size. The largest 
suckers from the clubs and ventrolateral arms are about equal in size. Arms relatively very short; 
arm-sucker rings smooth proximally, with 7 to 9 plate-like, truncate (squared) teeth 
distally, the central 1 or 2 narrowest; left ventral arm hectocotylized for 30 to 45% of its length with 
the distal suckers and stalks modified into cone-shaped fleshy papillae, those in the ventral series 
the longest.

Size: Maximum mantle length 160 mm.

Geographical Distribution: Indian Ocean: southern African waters, India, Thailand, Andaman 
Sea; Western Pacific Ocean: eastern Indonesia and South China Sea (Fig. 154).

Habitat and Biology: The depth range of this species is undetermined. Sexually mature squids 
occur during August off the Pescadores Islands. The biology of this species is very poorly known.

Interest to Fisheries: This species is fished commercially in India and Thailand, and it is taken as 
bycatch in the fisheries for larger squids in Taiwan (Province of China).

Local Names: INDIA: Olaikanava, Soochikanava.

Remarks: Uroteuthis sibogae was synonymized with Uroteuthis singhalensis by Korzun and 
Alexeyev (1991) and, as such, it is not mentioned in the species listed by Okutani (1995, 2005) for 
the western Pacific. However, no general consensus on this synonymy was reached in the Phuket 
CIAC meeting (Vecchione et ai, 2005); therefore, for the sake of consistency, we list it here, until 
the species status is resolved.

Literature: Adam (1954), Roper et al. (1984), Nesis (1982, 1987), Korzun and Alexeyev (1991),
Nateewathana (1992), Roeleveld (1998), Narasimham (2005), Vecchione et al. (2005).

dorsal view

Fig. 153 Uroteuthis 
(Photololigo) sibogae
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Fig. 154 Uroteuthis (Photololigo) sibogae
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Uroteuthis (Photololigo) singhalensis (Ortmann, 1891) Fig. 155

Loligo singhalensis Ortmann, 1891, Zoologische Jahrbücher (Systematisches), 5: 669-678. [676, pi 46 fig. 3a-d]. [Type 
locality: Sri Lanka, Indian Ocean].

Frequent Synonyms: non Doryteuthis singhalensis Adam, 1939b, 1954, (= Loligo edulis), non Doryteuthis singhalensis 
Voss, 1963a, Voss and Williamson, 1971, Roper eta!., 1984, Silas eta!., 1986a, (= Loligo chinensis), Doryteuthis sp. Silas 
eta!., 1982, Mohan and Rayudu, 1986; Loligo singhalensis var. beryllae Robson, 1928, Doryteuthis sibogae Adam, 1954, 
Natsukari, 1976, Silas et a!., 1985, Silas 1986a; Loligo sibogae Natsukari, 1976, Nesis, 1982, 1987, Roper et a!., 1984, 
Alekseyev, 1989, non Loligo singhalensis Okutani, 1980, Nesis, 1982, 1987, Alekseyev, 1989 (= Uroteuthis (Photololigo) 
chinensis), Photololigo sibogae Natsukari, 1984a, Dunning, 1998d, non Photololigo singhalensis Natsukari, 1984a 
(= L. chinensis).

Misidentifications: Uroteuthis (Photololigo) chinensis (Gray, 1849).

FAO Names: En -  Long barrel squid; F r -  Calmar baril; Sp -  Calamar buril.

Diagnostic Features: Mantle long, slender, cylindrical, about 4 to 7 times as long as wide, 
widest at the midpoint of its length; tapers posteriorly into a sharply-pointed tip. Fins 
narrow, rhombic in outline, anterior margin slightly convex, posterior margin slightly 
concave; relatively short in young specimens, up to 50 to 60% of 
mantle length in adults. Gladius narrow, widest in anterior 
one-third, with thickened, nearly straight vane margins. Tentacular 
clubs short, slightly expanded; suckers in medial series of manus 
only about 25% larger than those on lateral series; with 15 to 25 
conical, sharply-pointed teeth around the entire margin, 
occasionally interposed with small, almost inconspicuous, pointed 
teeth. Arms relatively short; sucker rings with 6 (5) to 11 long, 
wide, squared, plate-like teeth distally, smooth proximally.
Left ventral arm hectocotylized over 45 to 50% of total arm length 
with slender, uniform, cone-shaped, pointed, fleshy papillae, 
devoid of minute suckers on tips; papillae on ventral series only 
slightly longer than papillae on dorsal series.

Size: Large-sized squid; maximum mantle length 500 mm in 
males, 310 mm in females; weight about 1 kg in males, 800 g in 
females.

Geographical Distribution: An Indo-Pacific species, widely 
distributed in the western Pacific from the South China Sea and 
Singapore (Indonesian waters) north to Formosa Island, into the 
Indian Ocean from the Andaman Sea, Thailand and the Bay of 
Bengal, westward to the Arabian Sea and the eastern African 
coasts (Somalia, Seychelles, Mozambique, Madagascar and 
South Africa east coast) (Fig. 156).
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hectocotylus dorsal view
Fig. 155 Uroteuthis (Photololigo) singhalensis
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Fig. 156 Uroteuthis (Photololigo) singhalensis
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Habitat and Biology: This species usually occurs at depths from 30 to 120 m, but extends to bottom depths of 220 m. The 
biology of Uroteuthis singhalensis is still poorly known. Data from the southwest coast of India indicate that males in this area 
attain sexual maturity at a size range of 70 to 170 mm mantle length (50% mature at 97 mm mantle length), and females mature 
ata size range of 70 to 130 mm mantle length (50% mature at 84 mm mantle length). All males and females are fully mature ata 
size of 170 and 130 mm, respectively. Mature specimens of both sexes occur from October to April, suggesting a protracted 
spawning season. They aggregate in large schools in summer, probably for a peak of mating and spawning. Juveniles are 
caught along the coast from January/February to June (in some years). Data from the southeastern slope ofthe Mascarene 
submarine ridge, western Indian Ocean, indicate that the species is represented there by 2 sympatric groups that differ slightly 
in the size at first maturity. Males of the first group, which is widespread over the distributional area, reach sexual maturity at a 
size range of 80 to 210 mm mantle length and females at a size range of 100 to 170 mm mantle length. The second group 
occurs only in the northern part ofthe area, where males and females become mature at a size of 100 to 230 mm mantle length 
and 110 to 170 mm mantle length, respectively.

Uroteuthis singhalensis is positively phototactic, a feature that is utilized in the fishery by attracting it to artificial light for 
capture. Based on seasonal abundance data, some migrations are possible.

Interest to Fisheries: Reported mainly asa bycatch in the Indonesian and South China Seafinfish fisheries, U. singhalensis is 
the third most important squid trawled in Hong Kong waters after Uroteuthis edulis and U. chinensis, and it is likely to be rather 
important to the fisheries in the Indian Ocean waters, even though the extent of its contribution is difficult to assess, because of 
taxonomic confusion (see Remarks). For example, the long barrel squid is listed among the major species of loliginid squid that 
occur in the Indo-Pacific region, with small catches recorded from the China Sea to the eastern Arabian Sea, but it is not clearto 
what extent this pattern refers to different species. Included among the important species for the commercial squid fishery of 
Thailand, U. singhalensis seems consistently present in the Andaman Sea, where it is one of the target species of a 
light-attraction fishery in Phuket and Phang-Nga provinces. Among the important species forthe Indian fishery, it is reported on 
both coasts of India, and it is particularly important forthe local fisheries off the southwestern coast. It also contributes to the 
small local pelagic fishery in Sri Lankan waters and probably is important in the northern part ofthe Bay of Bengal. However, it is 
not clear to what extent this species comprises the second most important squid resource of India, in general, and off the 
northwestern coast, in particular, because of potential misidentification. It is taken by jigs, purse seines, and dip-nets using light 
attraction together with Photololigo chinensis and other large loliginids.

Local Names: CHINA: Cheung woo chak, Cheung yau tung.

Remarks: The systematic position of this species has been the object of several discussions and various contradictions during 
the past (see Jereb and Roper, 2006 and Okutani, 2005 for reviews) and the nomenclature applied to it varies greatly. 
Consensus exists among several scientists that Doryteuthis sibogae Adam, 1954 is a junior synonym of Loligo singhalensis 
Ortmann, 1891 (e.g. Okutani, 2005). In spite of recent efforts to clarify the nomenclature, many references, mainly those that 
report fishery statistics, remain doubtful, and their validation requires knowledge about species-specific characters. The 
subgeneric status of this species is unsettled. The first major revision of Loliginidae, placed the species in the genus Uroteuthis, 
within the subgenus Photololigo (i.e. Uroteuthis (Photololigo) singhalensis) (Vecchione et al. 1998). This was not modified 
during the last major meeting os scientific esperts held in Phuket (Vechione et al. 2005). However, during that meeting, 
molecular data against this placement were discussed and the proposal to establish a new subgenus for the species was made, 
but this recommendation has not yet been accomplished. Clearly, further studies are required to claify the problematic 
systematics of the Uroteuthis (Photololigo) species (complicated as it is by both sexual dimorphism and ontogenetic 
variation), and the status of U. singhalensis in particular..

Literature: Voss (1963a), Okutani (1970, 1980), Roper et al. (1984), Nesis (1982, 1985, 1987), Silas eta!. (1985), Alekseyev 
(1991), Korzun and Alexeyev (1991), Nateewathana (1992), Chotiyaputta (1993a), Chantawong (1994), Okutani (2005), Jereb 
and Roper (2006), Vecchione (2008k).

Uroteuthis (Photololigo) vossi (Nesis, 1982) Fig. 157

Loligo vossi Nesis, 1982, Moscow, Light and Food Industry Publishing House, 385 p. [144], [Type locality: Dumaran Island, 
Philippine Islands, South China Sea],

Frequent Synonyms: Loligo  sp. A Voss (1963a).

Misidentifications: None.
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FAO Names: En -  Voss’ squid; Fr -  Calmar de Voss; Sp -  Calamar de Voss.

Diagnostic Features: Mantle slender; mantle width up to 20% of mantle length; 
fin length up to 60% of mantle length, fin width up to 50% of mantle length. 
Edges of gladius arched, not thickened. Medial manal suckers 2 to 3 times 
the diameter ofthe lateral suckers; large sucker rings with 15 to 20 sharp, 
equally spaced teeth; 2 to 4 distal teeth occasionally fused together. Teeth of 
club sucker rings subequal in size, somewhat larger distally. Arm suckers with 7 
to 11 teeth on distal margin of rings.

Size: To 136 mm mantle length in males.

Geographical Distribution: Philippine Islands, Sri Lanka to the Arabian Sea 
(Fig. 158).

Habitat and Biology: No data available.

Interest to Fisheries: Currently unknown.

Local Names: None available.

Remarks: Nesis (1982) published this name for 
Loligo  sp. A of Voss (1963a).

Literature: Voss (1963a), Nesis (1982), Okutani 
(2005), Vecchione (2008k).
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hectocotylus dorsal view

Fig. 157 Uroteuthis (Photololigo) vossi
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Subgenus undetermind

Uroteuthis pickfordi (Adam, 1954) Fig. 159

Doryteuthis p ickford i Adam, 1954, Siboga-Expeditie, Monographie, 55(c): 
123-193. [149, text-figs 19-21, pi 1], [Type locality: southern coast of Flores, Sawu 
Sea, Indonesia],

FAO Names: En -  Flores Island squid; Fr 
Sp -  Calamar de Flores Island.

Diagnostic Features: Fin length <50% mantle 
length. Edges of gladius straight, thickened. Teeth 
of club sucker rings subequal in size. Arm sucker 
rings with wide teeth around entire ring. Large 
suckers of lateral arms much larger than club 
suckers.

Size: Small-sized squid, 110 to 140 mm mantle 
length.

Geographical D istribution: Flores Island, 
Indonesia (Fig. 160).

Remarks: Uroteuthis pickfordi was described by 
Adam (1954), from two small specimens (less than 
100 mm mantle length) collected in Indonesian 
waters off Flores Islands; subsequently, the species 
has been reported from Mozambique waters by 
Nesis (1982, 1987). However, it is possible that the 
specimens mentioned by Nesis (1982, 1987) from 
Mozambique, the Seychelles and the Saya de Malha 
Bank (Western Indian Ocean) belong to Uroteuthis 
machelae ratherthan to U. pickfordi (Roeleveld and 
Augustine, 2005). The 2 species differ by fin length, 
hectocotylized arm configuration, tentacular club 
length and arm sucker rings dentition (see remarks in 
Uroteuthis machelae). Confusion about the name of 
the species exists (I.e. pickfordae versus pickfordi). 
Usually a species named after a female 
should end in “ae” rather than “i” (art 
31.1.2, ICZN, 1999). However, Adam’s 
orig ina l descrip tion  ended in “ i” .
According to art 32 (ICZN, 1999) original 
spelling is correct unless it is in one ofthe 
categories listed in 32.5 as “spellings 
that must be corrected”. In our opinion, 
this is not the case and the change in 
ending is an unjustified emendation.
According to 33.2.3.1 (ICZN, 1999) an 
unjustified emedation in prevailing usage 
is considered  to be a ju s tif ie d  
emendation. However, since the specific 
name "pickfordi'' is in prevailing usage 
and it is the original designation, this is 
the name used in this Catalogue.

Calmar de Flores Island;
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Literature: Adam (1954), Nesis (1982, 
1987), Roeleveld (1998), Okutani 
(2005), Roeleveld and Augustine (2005).
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Fig. 159 Uroteuthis pickfordi
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Uroteuthis reesi (Voss, 1962) Fig. 161

Doryteuthis reesi Voss, 1962a, Proceedings of the Biological Society of 
Washington, 75: 169-176. [173], [Type Locality: off Port Maricaban, southern 
Luzon, Philippine Islands],

FAO Names: En -  Rees’ squid; Fr -  Calmar de Rees; Sp -  Calamar de Rees.

Diagnostic Features: Mantle long, slender, with a sharp point posteriorly.
Fins small, fin length <50 % of mantle length, anterior edges straight, 
posterior edges concave; fin width about 45% of mantle length. Edges of 
gladius straight, thickened. Tentacles short, 
only a little longer than the longest arm. Club 
suckers quadriserial, the largest ones with 
11 to 12 sharp, slender teeth subequal in 
size, on rings. Arms short, about 25% mantle 
length; arm suckers approximately equal in 
size to manal club suckers; arm sucker rings 
with 7 to 9 wide teeth distally. Both arms IV 
modifieded in males: left arm longer than 
right, biserial row of papillae with small ringless 
suckers on the tip occupy more than distal half 
of the arm; on right arm eighth to sixteenth 
suckers abruptly reduced, followed by only 
pedicels distally.

Size: Maximum reported size 72 mm mantle 
length for males, 63 mm mantle length for 
females.

Geographical Distribution: Philippine Islands
(Fig. 1 6 2 ).

Remarks: Males of this small loliginid may 
easily be distinguished from those ofthe other 
small species in the Indo-Malayan region by 
the hectocotylization of both ventral arms.

Literature: Voss (1962a), 
Okutani (2005).

Voss (1963a),
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Fig. 161 Uroteuthis reesi

115°E 120°E 125°E 130°E

25°N

20°N

15°N

10°N

5°N

115°E 120°E 125°E 130°E

Fig. 162 Uroteuthis reesi
I Known distribution

25°K

20°K

15°N

10°K

5°N



118 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Oegopsid Squids
Diagnostic Features: No corneal membrane covers the eyes, which are exposed directly to seawater. Head without 
tentacle pocket, except in Bathyteuthidae and Chtenopterygidae. No suckers on the buccal lappets, except in 
Bathyteuthidae and Chtenopterygidae. Funnel without lateral adductor muscles. Arms and clubs with suckers and/or hooks in 
some species. Tentacular club usually with carpal-locking apparatus. Shell a gladius, that extends the full length ofthe mantle. 
Female gonoducts paired. Accessory nidamental glands absent.

Size: From very small-sized (dwarf) squids, e.g. some Abralia and Abraliopsis species (Enoploteuthidae; maximum recorded 
size 20 mm ML), to the gigantic Architeuthis (Architeuthidae), Mesonychoteuthis (Cranchiidae), Moroteuthis and 
Onychoteuthis (Onychoteuthidae) squids, for which mantle lengths of over 2 m are not unusual.

Geographical Distribution: Oegopsid squids are widely distributed in all oceans and seas ofthe world.

Habitat and Biology: Oegopsid squids inhabit virtually all depths and areas of the oceans, from the surface and midwater 
layers, down to bathyal depths (4 000 to 5 000 m). Many species undergo significant diel vertical migrations, wherein they occur 
in deep waters during the day, then ascend toward surface waters at night (0 to 200 m). Some nerito-oceanic species are found 
in association with sea-mounts and submarine ridges, but most species are pelagic. Some oegopsids are very muscular and 
powerful squids, remarkable hunters, even capable, though rarely, of attacking divers (i.e. Dosidicus gigas), on the contrary, 
many members ofthe Cranchiidae (also known as glass squid) are transparent, small to medium-sized squids, that spend 
much of their lives in partially sunlit epipelagic waters, where their transparency provides camouflage. Many oegopsid species 
bear photophores and bioluminescence occurs almost universally in mesopelagic squids. Spawning often extends throughout 
the year, but peaks, seasonal spawning seasons, do occur as well. Most oegopsid squids lay eggs in pelagic, floating, neutrally 
buoyant egg masses, but Brachioteuthis species are know to spawn individual eggs into the plankton, and some members of 
the family Enoploteuthidae are known to produce long, gelatinous strings with eggs embedded in a single series. In many 
species ofthe family Gonatidae, maturing and spawning females undergo a rapid degradation of body tissues into a gelatinous 
consistency, tentacles are lost and locomotion is reduced; females of species in this family hold the egg masses in their arms 
while the embryos develop. In some oegopsid squids the paralarvae are very characteristic and differ substantially from adults, 
such as the chiroteuthid doratopsis stage, characterized by an elongate, chambered neck, and the ommastrephid 
Rhynchoteuthion, characterized by the fusion ofthe tentacles into a trunk-like proboscis.

Interest to Fisheries: Members of the oegopsid squids support the major cephalopod fisheries around the world. FAO’s 
Fishery Yearbook (FAO, 2009) reports over 3 200 000 tonnes of oegopsid squids caught in 2007, i.e. about 68.4% ofthe total 
squid catch for that year. Also, oegopsid squids undoubtedly constitute the major component ofthe non-identified-squid fraction 
reported forthe same year, over 658 000 tonnes (FAO, 2009). Among oegopsids, squids ofthe family Ommastrephidae are the 
main contributors to the fisheries, totalling about 98% ofthe total oegopsid catch in 2007; fluctuations in the catches occur 
yearly, but Dosidicus gigas (eastern Pacific Ocean), Ulex argentinus (southwest Atlantic Ocean) and Todarodes pacificus 
(northwest Pacific) together accounted for about 95% ofthe total ommastrephid squid catch in 2007 (i.e. about 64% of total 
loliginid and oegopsid squid catch forthat year (FAO, 2009).

Remarks: Currently, 26 families are recognized in the oegopsid squids with over 70 genera and well over 250 species 
recognized. However, many of these species still are poorly known or undescribed, especially within those families of unknown 
or no interest to fisheries, due to their inaccessibility, or unsuitable flesh consistency, or size. A total of 72 genera and 247 
species are treated in this work.

Literature: Naef(1916,1923), Roper et al. (1984), Nesis (1982/1987), Sweeney and Roper(1998), Norman (2000), Young and 
Vecchione (2004), Okutani (2005).

2.3 Fam ily A NC ISTR O C H EIRIDA E Pfeffer, 1912 by Clyde F.E. Roper and Patrizia Jereb

Ancistrocheiridae Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2F(a): 1-815 [174],

Type Genus: Ancistrocheirus Gray, 1849.

FAO Names: En -  Sharpear enope squid; Fr -  Encornet cachalot; Sp -  Enoploluria rómbica.

Diagnostic Features: Buccal crown with 8 supports. Buccal connectives attach to dorsal margins of arms IV. No secondary 
buccal connectives attach to ventral margins of arms I and II. Gladius with pointed conus and elongate eone field; long, pointed 
rostrum present. Hooks present on all arms; tentacular clubs with 2 series of hooks on manus; suckers absent. 
Photophores present on ventral surface of fins, mantle, funnel, head, arms, and tentacles. Photophores absent from viscera 
and eyeballs. Nidamental glands present; oviducal glands normal. Oviducts unpaired. Fins very large, slightly subterminal, 
without posterior lobes. Posterior end of mantle elongate, forms tail. Head and tail with fleshy, gelatinous tissue; vesicles 
absent. Nuchal folds present. Tentacles not modified near bases; stalk “ligament” and vein leave tentacle at base and in 
membrane. Ink sac not embedded in digestive gland.
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Remarks: The currently recognized family Ancistrocheiridae formerly was included as a subfamily in the family 
Enoploteuthidae, ever since Pfeffer (1912) formalized his concept of Enoploteuthidae into 4 subfamilies. The family was 
considered by Roper et al. (1969b) to be comprised of 3 subfamilies (Enoploteuthinae, Ancistrocheirinae, Pyroteuthinae), all of 
which were elevated to familial status by Clarke (1988b). This classification was thoroughly analyzed and reconfirmed by Young 
et al. (1998a) and Young and Harman (1998). The Ancistrocheiridae is a monotypic family, with Ancistrocheirus lesueurii 
(d’Orbigny, 1842) the sole recognized species at this time.

Literature: Roper et al. (1969b), Clarke (1988b), Young et al. (1998b), Young and Harman (1998), Sweeney and Young 
(2003a), Vecchione and Young (2008a).

Ancistrocheirus Gray, 1849

Ancistrocheirus Gray, 1849, Catalogue of the Mollusca in the Collection of the British Museum, I: Cephalopoda Artepedia, 
164 pp. [49],

Type Species: Ancistrocheirus lesueurii (d’Orbigny, 1842).

Frequent Synonyms: Thelidioteuthis Pfeffer, 1900.

Ancistrocheirus lesueurii (d’Orbigny, 1842) Fig. 163

Enoploteuthis lesueurii d’Orbigny, 1842, in Férussac and d’Orbigny, 1834-1848, Voyage dans l’Amérique Méridionale, 5(3): 
1-758 [339, pi. 14], [Type locality: not designated].

Frequent Synonyms: Onychoteuthis lesueurii d’Orbigny, 1842; Thelidioteuthis alessandrinii (Verany, 1847); A bra lia  
megalops Verrili, 1882b; Enoploteuthis p a llid a  Pfeffer, 1884; Enoploteuthis polyonyx  Troschel, 1857.

Misidentifications: As Thelidioteuthis alessandrinii (Verany, 1851).

FAO Names: En -  Sharpear enope squid;
Fr -  Encornet cachalot; Sp -  Enoploluria 
rómbica.

tentacular club ventral view dorsal view

Fig. 163 Ancistrocheirus lesueurii
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Diagnostic Features: Same as for family, plus as follows: mantle long, broad, conical, thick-walled. Fins thick, rhomboidal, 
long (70 to 80% of mantle length); broad (80% of mantle length).Tentacles robust with 12 photophores along the aboral side 
ofthe stalk; clubs narrow, unexpanded, with a distinct carpal cluster; manus with 2 tranvserse series of sharp hooks, the 7 
or 8 of the ventral series being larger than the 8 of the dorsal series. Arms robust, with 2 series of hooks; small, stalked 
suckers may be present on arm tips. Buccal-membrane connectives attach dorsally to armas IV. Nuchal folds present, 
prominent. Ventral surface of mantle studded with 20 to 24 relatively large, separated photophores arranged in 
transverse rows; ventral surface of head with 8 to 10 similarly arranged photophores; large photophores on funnel, bases of 
dorsolateral arms and tentacular stalks. Numerous very small photophores on ventral surface of fins, mantle, funnel, head and 
ventral arms. No photophores on eyeballs or viscera.

Size: The maximum mantle length reaches 410 mm. Gravid females attain 3 kg.

Geographical Distribution: Worldwide in tropical, subtropical and temperate open ocean waters (about 40°N to 30°S); 
includes the entire Mediterranean Sea (Fig. 164).
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Fig. 164 Ancistrocheirus lesueurii
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Habitat and Biology: An oceanic species, Ancistrocheirus lesueurii is lower epipelagic to mesopelagic and bathyal, and it 
ranges in tropical and temperate waters ofthe 3 major oceans and the Mediterranean Sea. It undergoes diel vertical migration 
and consequently is able to regulate its bioluminescent counterillumination. As a nerito-oceanic species it can occur in 
association with seamounts and submarine ridges. Age and growth studies based on statolith analysis indicate a strong sexual 
dimorphism: males live about 1 year, females begin to mature at 1 year and spawn at about 1.5 years. Following ontogenetic 
descent into bathyal waters, at leastto 680 m, growth rate decreases to lowest known values for squids. The relative fecundity is 
200 000 to 800 000 ova, 2.6 to 1.91 mm diameter, of which 60 to 65% are spawned. Hatching occurs throughout the year; peaks 
November to March. Sexually mature males captured in southern African waters had nidamental glands in addition to the fully 
developed male reproductive system. Intersexual males were significantly larger than normal males. The species is preyed 
upon by swordfish, Xiphias gladius, lancetfish, tunas, blue shark, oceanic seabirds, Antarctic fulmar and odontocete 
cetaceans, e.g. sperm whales, pygmy and dwarf sperm whales, long-finned pilot whale.

Interest to Fisheries: This species is believed to have some fishery potential because of its size, but development of a fishery 
beyond subsistence levels awaits a better understanding of both geographic and vertical distribution, as well as knowledge 
about its biology and population structure and density.

Local Names: ITALY: Totano dei capodogli.

Remarks: Marked differences among the paralarvae from different oceans seem to suggest that more than 1 species of 
Ancistrocheirus exists (Young et al, 1992).

Literature: Roper et al. (1969b), Roper and Young (1975), Okutani (1976, 1995), Arkhipkin (1997a), Nesis (1999b), Hoving 
et al. (2006c).
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2.4 Fam ily ARCH ITEUTH ID AE Pfeffer, 1900 by Clyde F.E. Roper and Patrizia Jereb

Architeuthidae Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 145-198 [152],

Type Genus: Architeuthis Steenstrup, 1857b.

FAO Names: En -  Giant squids; Fr -  Encornets monstres; Sp -  Megalurias.

Diagnostic Features: The Architeuthidae is characterized by a tetraserial armature on the long, narrow tentacular clubs, 
with conspicuously large suckers in the 2 medial series ofthe manus and small suckers in the marginal series; a distinct 
cluster of numerous, small, alternating suckers and knobs in 6 or 7 irregular transverse series at the proximal end 
(carpus) ofthe club; 2 longitudinal series of transverse pairs of alternating suckers and pads extend along nearly the 
entire length ofthe extremely long tentacular stalks, increasingly more widely spaced proximally; arms with very numerous 
suckers in 2 transverse series; a straight simple funnel-locking cartilage; buccal connectives that attach to the dorsal border of 
arms IV; (apparent) absence of photophores; presence of ink sac; absence of hooks on arms and tentacles; fins proportionally 
small, ovoid, without free anterior lobes, subterminal posteriorly.

Size: Giant squids; have been reported to total lengths of 18 m and mantle lengths 3 m (to 5 m -  questionable record), but 
animals of this size seldom are recorded. Most specimens are in the range of 6 to 13 m total length. Weight to 500 kg, possibly 
greater.

Geographical Distribution: Worldwide oceanic in distribution, but the true extent of geographical and depth ranges is yet to be 
determined. Specimens are excluded from equatorial, tropical and high polar latitudes. One stranded specimen was reported 
forthe first time from the far western Mediterranean Sea.

Remarks: Eight genera have been named, but all of them are synonyms of Architeuthis, therefore the family Architeuthidae is 
monotypic. This family includes the largest of all cephalopods in total length. Specimens occasionally are found moribund at the 
surface ofthe ocean, but most records are from strandings, sperm whale stomachs and, increasingly, from deep-sea trawling 
activity, e.g. for orange roughy (Hoplostethus atlanticus).

Literature: Verrili (1879-1880), Roper and Young (1972), Nigmatullin (1976), Roper et al. (1984), Roper (1998a), Sweeney and 
Young (2003b).

Architeuthis Steenstrup, 1857 Plate VI, 32
Architeuthis Steenstrup, 1857b. Forhandlinger ved de Skandinaviske Naturforskeres, 7: 182-185 [183],

Type Species: Architeuthis dux Steenstrup, 1857.

Frequent Synonyms: Architeuthis (Architeuthis) Steenstrup, 1857b; Architeuthis  Steenstrup, in Harting, 1860; 
Megaloteuthis Kent, 1874; Dinoteuthis More, 1875; Mouchezis Velain, 1877; Megateuthis Hilgendorf, 1880; Plectoteuthis 
Owen, 1881; Steenstrupia Kirk, 1882; Dubioteuthis Joubin, 1900.

FAO Names: En -  Giant squid; Fr -  Encornet monstre; Sp -  Megaluria.

Diagnostic Features: Because the Architeuthidae is monotypic, the generic characters are the same as those ofthe family. 

Geographical Distribution: As above.

Remarks: Numerous species have been named in the sole genus of the family, Architeuthis, but most of the 21 nominal 
species are based on incomplete, damaged specimens and are so inadequately described and poorly understood that the 
systematics ofthe group is thoroughly confused. A complete list of species associated with the Architeuthidae is presented by 
Sweeney and Young (2003b). Currently, 3 species are considered valid by some authors, while others regard these 3 entities as 
subspecies of Architeuthis dux The diagnostic morphological features currently are little understood and the entities are 
distinguised geographically. Molecular and morphological studies indicate that these entities possibly represent a single 
species of worldwide distribution, precisely, A  dux (Carlini and Graves, 1999; Förch, 1998; Roeleveld, 2000). However, the 
resolution and breadth ofthe analyses were insufficient to provide conclusive evidence. Genetic studies are underway that will 
compare characteristics of Architeuthis specimens from all major localities throughout its geographical range. Because the 
species characters and the distributional ranges ofthe species currently are in flux and unresolved, the species will be treated 
together here; however, data on the type locality, FAO names and geographical concentration of records are reported 
individually.
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Architeuthis dux Steenstrup, 1857 Fig. 165

Architeuthis dux Steenstrup, 1857b, Forhandlinger ved de 
Skandinaviske Naturforskeres, 7:182-185 [183], [Type locality: 
31 °N 76°W, North Atlantic Ocean],

FAO Names: En -  North Atlantic giant squid; Fr -  Encornet 
monstre de l’Atlantique du Nord; Sp -  Megaluria de I’Atlantico 
Norte.

Geographical Distribution: Concentrations of records are 
from the North Atlantic Ocean, especially Newfoundland, 
Norway, northern British Isles, northern Spanish waters and the 
oceanic islands of the Azores and Madeira. A number of 
records now exist from the lower Gulf of Mexico, through the 
Straits of Florida, Bahamian waters and Bermuda. Also 
recorded from the western Mediterranean Sea (Fig. 166).

tentacular club 
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Fig. 166 Architeuthis dux
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Architeuthis martensii (Hilgendorf, 1880)

Megateuthis martensii Hilgendorf, 1880, Sitzungsbericht Gesellschaft naturforschender Freunde, Berlin, 4:65-67 [65], [Type 
locality: Western North Pacific Ocean, Japan],

FAO Names: En-North Pacific giant squid; F r - Encornet monstre de le Pacifique Nord; Sp-Megaluria del Pacífico Norte.

Geographical Distribution: Concentrations of records are from the North Pacific Ocean, especially around Japan and off 
northern California.
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Architeuthis sanctipauli (Velain, 1877)

Mouchezis sanctipauli (Velain, 1877), Archives de Zoologie Experimentale et Generale Southern Indian Ocean, 6:1-143, [8], 
[Type locality: 38°43’S, 77°32’E, St Paul Island, southern Indian Ocean, on the beach]

FAO Names: En -  Southern Ocean giant squid; Fr -  Encornet monstre de l’Océan Austral; Sp -  Megaluria de I’Oceano 
Austral.

Geographical Distribution: Concentrations of records are from the southwestern Pacific around New Zealand, southern 
Australia and southern South America and circumglobal in the Southern Ocean, including the southern Indian Ocean.

Size: See family discussion. The maximum size of Architeuthis martensi appears to be smaller than that of the forms from 
other regions.

Habitat and Biology: The vertical distribution of Architeuthis remains difficult to assess precisely, but captures in deep-sea 
fishing nets and more accurate information on the foraging behaviour of its principal predator, sperm whales, indicate a range of 
about 200 to 800 m (perhaps to 1 000 m). The zone of maximum concentration appears to be about 400 to 600 m. These 
sources also indicate habitats associated with the bottom as well as in deep midwater layers well above very great bottom 
depths. A specimen of Architeuthis was photographed alive forthe first time as it attacked a baited camera off Japan at 900 m. 
It became hooked on the baited jig and pulled the array up to 600 m before a tentacle broke and the squid escaped. 
Architeuthis may be a stronger predator than previously suspected, using vigorous attacks with its tentacles. Juveniles ofthe 
species have been reported from both the Atlantic and Pacific Oceans and from Japan. The morphology and temporal, 
geographic and bathymetric distribution of 17 paralarvae have been described from off New Zealand. Adults and preadults are 
reported from all major oceans, but verifying their actual habitat is difficult. As with other cephalopods the growth rate of 
Architeuthis is thought to be very rapid, and full adult sizes (up to perhaps 500 kg) may be attained in a maximum of 2 to 3 years 
based on statolyth analysis. However, isotopic analysis using delta super (18) Oxygen suggest a longer life span, perhaps to 
about 14 years. Analysis of stranded specimens on the northern coast ofthe Iberian Peninsula, Spain, shows a strong temporal 
and spatial relationship to geophysical prospecting utilizing high energy air gun (acoustic) arrays in near-by Bay of Biscay 
waters. Females produce very small eggs, 1.4 mm by 0.7 mm, in enormous numbers; 1 female examined had in excess of 5 kg 
of eggs in her ovary, numbering more than 1 million eggs. Other calculations suggest a fecundity of 10 million eggs. Males 
mature at smaller sizes than females; they produce hundreds of spermatophores (up to 500 mm long) that are stored in the 
large Needham’s sac until mating occurs. The terminal end of Needham’s sac, termed the penis, is extremely elongate and 
protrudes out of the mantle opening to the level of the anterior portion of the head. While mating has not been observed, 
spermatangia from extruded spermatophores have been noted embedded under the skin, into the subcutaneous tissue ofthe 
arms and head of females. Adults of Architeuthis are consistently preyed upon by sperm whales, subadults by adult sleeper 
sharks (Somniosus cf. microcephalus), while juveniles are subjected to predation by mesopelagic fishes such as lancetfishes, 
Aphonopus carbo and Alepisaurus ferox. Prey of Architeuthis consist of macrourid fishes (including Macruronus 
novaezelandiae, the blue grenadier), the blue whiting (Micromesistius poutassou), squids (including Architeuthis, 
Nototodarus) and orange roughy (Hoplostethus atlanticus). Analysis of tracers, heavy metals and stable isotopes suggests 
that Architeuthis is a very high level predator, feeding on high trophic level fishes and squids. Stable isotope and trace element 
analyses of Architeuthis beaks indicate aspects of its biology: ontogenetic change in diet early in life history, age of at least 2 
years, and sedentary behaviour in adulthood, with gradual ontogenetic descent. Extremely unusual strandings of 9 specimens 
on the Iberian Peninsula (2001, 2003) have been linked to geophysical prospecting use of sonic explosion air guns, which 
caused acute tissue damage and death.

Interest to fisheries: While there is no interest in Architeuthis as a fishery commodity, many recorded specimens in the past 3 
decades have been captured as bycatch in commercial fishery trawls. The principal fisheries involve deep-sea target species 
such as hoki, orange roughy and scampi, for example, where fishing depths are 400 to 1 000 m. Even if a predictable harvest 
were possible, which currently seems quite unlikely, the flesh of Architeuthis contains ammonium ions that help maintain 
buoyancy at the desired depth range but also render the musculature very bitter tasting to humans, thus inedible.

Local Names: GERMANY: Kraken, Karke.

Remarks: Recent records from the far western Mediterranean Sea, probably are in association with an increase of specimens 
reported in the Iberian Peninsula waters. Avery small “market” exists tor Architeuthis, based on the desire of natural history 
museums, public marine aquaria and marine science centres to have on display a preserved representative of among the 
largest invertebrates ever to exist in the world. Such specimens with associated exhibition and educational materials and 
programmes provide marvelous opportunities to teach about the world’s oceans and their deep-sea inhabitants and 
ecosystems. The extensive list of publications in the Appendix is provided because ofthe broad interest in Architeuthis, the 
giant squid, even though it is not a target species for fisheries. Notations of “survey” and “review” indicate works of broader 
coverage, both geographically and in detail of morphology of particular specimens. “Locality” denotes a report of a specimen or 
specimens from a specific locality or region; these also may contain information on anatomy as well as measurements, but in 
general are less comprehensive than “review” or “survey” publications. Other notations are clearly topical.

Literature: Roper et al. (1984), Roeleveld and Lipinski (1991), Aldrich (1992), Förch (1998), Roper (1998a), Sweeney and 
Young (2003b), Guerra et al. (2004a, b, c), Hoving et al. (2004), Landman et al. (2004), Kubodera and Mori, (2005).
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2.5. Family BATHYTEUTHIDAE Pfeffer, 1900 by Clyde F.E. Roper and Patrizia Jereb

Bathyteuthidae Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 145-198 [173],

Type Genus: Bathyteuthis Hoyle, 1885b.

FAO Names: En -  Deepsea squids; Fr -  Loutènes abyssales; Sp -  Batilurias.

Diagnostic Features: The Bathyteuthidae is distinguished by the presence of a straight funnel-locking cartilage; buccal 
connectives that attach to the dorsal borders of arms IV; minute suckers on the 7 buccal lappets; clubs small, 
unexpanded with many transverse series (6 to 8) of minute suckers, no carpal cluster; round or paddle-like 
subterminal, lobed fins (i.e. posterior margins convex); mantle cylindrical, bluntly rounded posteriorly; head wider than 
mantle; eyes angled slightly anteriorly; suckers on the arms arranged in irregular transverse series (2 series proximally, increase 
to 4 series distally on arms I to III; 1 or 2 series only on IV); a uniform deep maroon colour over all surfaces. A single, small, 
black-pigmented photophore is embedded at the base of each arm I to III (this is clearly apparent in young specimens but 
may be obscure in adults).

Size: Small-sized squids; maximum mantle length 75 mm.

Geographical Distribution: Worldwide.

Habitat and Biology: Bathyteuthis abyssicola, the most common species, is most abundant between 700 and 2 500 m. While 
most species of deepsea squids produce ammonium to achieve neutral boyancy, bathyteuthid squids, B. abyssicola and 
B. benyi, instead concentrate high amounts of a low-density cation, as yet unidentified. This results in muscular tissue more 
comparable to shallow-living squids, which, in turn enables bathyteuthis to be much stronger swimmers than other deep-sea 
squids. Odontocete cetaceans are known predators. Photosensitive vesicles on the dorsal surface of the head appear to 
function to detect bioluminescent light from neighbouring organisms beyond the visual field.

Remarks: Bathyteuthidae formerly included a second genus Chtenopteryx, because of several shared features. Roper (1969) 
considered the differences in other characters sufficiently strong as to warrant separate families forthe 2 genera. A molecular 
study by Carlini and Graves (1999) confirmed a close relationship between the 2 families. The single genus, Bathyteuthis, 
contains 3 species: B. abyssicola, the most common species, that has been recorded from all major oceans; B. bacidifera and 
B. berryi, rather more limited in distribution and infrequently captured.

Literature: Roper (1969), Young (1972a), Nesis (1982, 1987), Roper and Young (1975), Roper et al. (1984), Roper and 
Sweeney (1992a), Clarke and Young (1998), Miske (1998), Sweeney and Roper (1998), Roper (1998d), Carlini and Graves 
(1999), Sweeney and Young (2003c).

Bathyteuthis Hoyle, 1885

Bathyteuthis Hoyle, 1885b, Report on the Scientific Results ofthe Voyage of H.M.S. Challenger, 1(1 ): 269-274 [272],

Type Species: Bathyteuthis abyssicola Hoyle, 1885b.

Frequent Synonyms: Benthoteuthis Verrili, 1885.

Diagnostic Features: The family is monotypic so the generic characters are the same as those given forthe Bathyteuthidae.

Key to the species of Bathyteuthis (adults and juveniles)

1a. Protective membranes on arms low to well developed, fleshy, with straight to gently scalloped
borders; trabeculae not free, enlarged, or e lo n g a te ................................................................................................ —» 2

1b. Protective membranes reduced or absent; trabeculae free, elongate, finger-like; arm suckers
numerous; sucker rings with 18 to 34 protuberances; gills long, b ro a d ............................... Bathyteuthis bacidifera

2a. Arm suckers relatively few, sucker rings with 8 to 18 protuberances; arms short, blunt; gills short,
n a r ro w  Bathyteuthis abyssicola

2b. Arm suckers extremely numerous; sucker rings with 10 to 14 protuberances; arms long, attenuate;
gills long, b ro a d ...................................................................................................................................Bathyteuthis berryi
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Bathyteuthis abyssicola Hoyle, 1885 Fig. 167

Bathyteuthis abyssicola Hoyle, 1885b, Report on the Scientific Results of the Voyage of H.M.S. Challenger, 1(1): 
269-274 [272], [Type locality: 46°16’S, 48°27’E, southwestern Indian Ocean],

Frequent Synonyms: Benthoteuthis megalops Verrili, 1885.

FAO Names: En -  Bathyal deepsea squid; F r -  Loutène abyssale;
Sp -  Batiluria abisal.

Diagnostic Features: Mantle robust, bluntly rounded posteriorly.
Fins round, small, separate, short; eyes orient slightly anteriorly.
Clubs unexpanded, short, with relatively few, small, 
coequal-sized suckers. Arms short, blunt with few (about 100 
on arms I to III) small suckers; protective membranes present, 
with straight or gently scalloped borders; trabeculae not free, 
enlarged or elongate; gills short, blunt, narrow; colour deep 
maroon.

Size: The maximum mantle length is 75 mm.

Geographical Distribution: Circumglobal. Most abundant in the 
Southern Ocean and in highly productive waters of the eastern 
Pacific, Atlantic, and Indian oceans. Records from the 
Mediterranean Sea (Fig. 168).

Habitat and Biology: An oceanic species that occurs between 
about 100 and 4 200 m depth, but normally it is encountered 
between 700 and 2 000 m in the Southern Ocean where it carries 
out a deep vertical diurnal migration. Paralarvae and juveniles 
tend to live at shallower depths than the adults. The mantle length 
at first maturity is about 40 to 50 mm in females and 35 mm in 
males. Diel vertical migration of the population occurs in the 
eastern tropical-subtropical North Atlantic Ocean with the species 
concentrated between 100 and 1 000 m. Among predators of 
B. abyssicola are the melon-headed whale in Hawaiian waters.

Interest to Fisheries: Although the species is especially 
abundant in the Southern Ocean, it presently has no commercial 
value.

Literature: Roper (1968, 1969), Clarke and Lu (1975), Vecchione 
eta!. (2001), Seibel eta!. (2004).
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Bathyteuthis bacidifera Roper, 1968

Bathyteuthis bacidifera  Roper, 1968, Proceedings of the Biological Society of Washington, 81: 161-172 [163], [Type locality: 
07°47’S, 81°23’W, eastern South Pacific Ocean],

Size: The mantle length extends to 40 mm.

Geographical Distribution: A mesopelagic to bathypelagic species in the tropical Indo-Pacific region, principally in the 
productive waters ofthe eastern Pacific Equatorial Water Mass. Occurs from 600 to 1 550 m in tropical eastern Pacific (open net 
captures).

Literature: Roper (1968, 1969), Nesis (1982, 1987).

Bathyteuthis berryi Roper, 1968

Bathyteuthis berryi Roper, 1968, Proceedings ofthe Biological Society of Washington, 81: 161-172 [169], [Type locality: 
33°14’45”N, 118°37’20”W, eastern North Pacific Ocean],

Size: The mantle length attains 50 mm.

Geographical Distribution: A bathypelagic species from the eastern North Pacific Ocean, off southern California. Captured in 
open nets between 800 and 1 200 m, but probably occurs deeper, as well.

Literature: Roper (1968, 1969), Nesis (1982, 1987).
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2.6 Family BATOTEUTHIDAE Young and Roper, 1968 by Clyde F.E. Roper and Patrizia Jereb

Batoteuthidae Young and Roper, 1968, Antarctic Research Series, 2: 185-202 [185],

Type Genus: Batoteuthis Young and Roper, 1968.

FAO names: En -  Bush-club squids; Fr -  Encornets piquets; Sp -  Calamars pestillos.

Diagnostic Features: Funnel-mantle locking apparatus distinctly curved. Buccal connectives attach dorsally to arm pairs I 
and II, ventrally to arm pairs III and IV. Large elongate photophores on aboral tips of arms IV in large subadult males; small 
aboral photophores on tips of arms IV of large subadult females. Gladius with long slender rachis; true vane lacking. Conus 
extremely elongate; midventral fusion apparent. Club 80% or more of tentacle length; 6 distinct transverse series of 
very small, very numerous suckers; no separate, distinct dactylus and carpus. Head disproportionately small and 
narrow. Fins short, about 20% of mantle length. Mantle long, slender, produced into long, pointed tail posteriorly. Viscera 
compact, located near anterior end of mantle cavity (except gonads).

Size: Mantle length up to 300 to 350 mm, exclusive ofthe elongate, spindle-like tail (supported by secondary conus of gladius) 
posterior to the fins.

Geographical Distribution: It occurs in the Antarctic and sub-Antarctic waters of the South Atlantic, South Pacific and 
southern Indian oceans between approximately 45°S to 60°S.

Habitat and Biology: It is a bathypelagic to abyssopelagic circumglobal form.

Interest to Fisheries: Because of its apparent rarity in deep-sea trawls, this species is of no current interest to fisheries, other 
than its availability as prey to deep-living fishes of commercial interest.

Local Names: USA: Spike-tail squid.

Remarks: This remarkable monotypic squid has been reported infrequently since its original description.

Literature: Young and Roper (1968), Nesis (1982, 1987), Sweeney and Young (2003d), Young and Roper (2008d).

Batoteuthis Young and Roper, 1968

Batoteuthis Young and Roper, 1968, Antarctic Research Series, 2: 185-202 [185],

Diagnostic Features: The diagnostic characters forthe sole known genus are the same as those given forthe family.

Batoteuthis skolops Young and Roper, 1968 Fig. 169

Batoteuthis skolops Young and Roper, 1968, Antarctic Research Series, 2:185-202 [185], [Type locality: 49°57’S; 169°01’W, 
South Pacific Ocean, about 1 000 km southeast of Wellington, New Zealand, in the region ofthe Antarctic Convergence],

Frequent Synonyms: None.
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FAO Names: En -  Bush-club squid; Fr -  Encornet piquet; Sp -  Calamar pestillo.

i

tentacular club gladius mouth ventral view

Fig. 169 Batoteuthis skolops

Diagnostic Features: The specific characters are those given for the monotypic family, as well as the following additional 
characters. The mantle wall is thin but muscular, similar to most cranchiids. The gladius is visible along the dorsal midline 
and extends far posteriorly as a supporting element ofthe long, thin, spindle-like tail. The tail is about 50% ofthe mantle 
length, at least in young specimens. The fins are very short, only 20% ofthe mantle length. The head is remarkably small and 
narrow in comparison with the mantle size. The eyes are proportionally very large. The funnel component ofthe locking 
apparatus is deeply grooved, slightly broader and deeper posteriorly. Arms are long, slender, very attenuate at tips. The 
tentacles are relatively short, only 1.5 times longer than the arms, but quite robust. The clubs are extremely long, 80% of 
tentacle length, not appreciably expanded. Numerous pointed trabeculae are present, but only a trace of a protective 
membrane exists. Suckers in 6 transverse series are small and very numerous, with small, conical widely-spaced teeth. 
The inner horny rings ofthe arm suckers have broadly spaced, sharp, pointed teeth on the distal half. No dactylus or carpus 
exist.

Size: The total mantle and tail length extends to 
350 mm.

Geographical Distribution: Circumpolar in 
Antarctic to sub-Antarctic waters, from about 45°S 60‘
to 60°S (Fig. 170).

Habitat and Biology: The species is a 
bathypelagic to abyssopelagic form. Recorded ao, 
depth range from 366 m for a 30 mm mantle length 
juvenile during the day to 1 200 to 2 500 m for 
larger juveniles and subadults at night (open net 
captures only). The largest specimen described 
with intact tentacles is the holotype. A few growth loa' 
stages have been described. Paralarvae and 
mature adults are unknown. The southern 
elephant seal is one known predator.

Local Names: USA: Antarctic spike-tail squid.

Literature: Young and Roper (1968), Nesis 
(1999b), Golub (2001), Anderson and Rodhouse 
(2002), Jackson et al. (2002), Young and Roper 
(2008d).

Fig. 170 Batoteuthis skolops
Know n distribution
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2.7 Fam ily BRACH IO TEU TH ID AE Pfeffer, 1908 by Clyde F.E. Roper and Patrizia Jereb

Brachioteuthidae Pfeffer, 1908b, Nordisches Plankton, 2(9)(4): 9-116 [78], 

Type Genus: Brachioteuthis Verrili, 1881: [405],

FAO Names: En -  Arm squids; F r -  Encornets bras courts; Sp -  Braquilurias.

Diagnostic Features: The adults are characterized primarily by the presence of numerous transverse series (rows) of very 
small, long-stalked suckers on the greatly expanded proximal portion (manus) ofthe tentacular clubs; dactylus section with 3 or 
4 series of suckers; carpal-locking apparatus extends along tentacular stalk; straight, simple groove in funnel-locking 
cartilage; ventral attachment ofthe buccal connectives to ventral margins of arms IV; 2 series of suckers on the arms; 
mantle long, slender, muscular, but thin-walled; fins relatively short, terminal, heart-shaped or rhomboidal with free anterior 
lobes. Gladius with a very thin, narrow rachis, a short vane in the posterior third and a well-developed narrow eone; 
photophores present in some species as a single photophore on the ventral surface of each eyeball; digestive gland 
compact, displaced well posterior to the cephalic cartilage in the mantle cavity. The diagnostic characters ofthe paralarvae and 
juveniles are quite distinct from the adults: mantle elongate to elongate/bulbous; fins separate, terminal, paddle-shaped, 
transversely oval; distinctive, long, slender neck (no arm-crown stalk); eyes lateral but frequently situated toward ventral part of 
head; distinctive bump-like swelling on dorsal surface of head; mantle opening wide relative to neck; club suckers develop at 
hatching and adult-like pattern of numerous suckers on proximal manus well established by about 10 mm mantle length; 
tentacles large, present at hatching, robust relative to arms.

Size: Small to medium-sized squids up to 200 mm mantle length.

Habitat and Biology: A species of Brachioteuthis from Hawaiian waters spawns individual eggs into the plankton, a unique 
phenomenon outside the enoploteuthid squids. Paralarval Brachioteuthis species apparently orient in the water in a 
head-down posture to resemble a drifting medusoid bell with dangling tentacles to capture prey. Ontogenetic “breakpoints” of 
morphological characters during growth of paralarval squids were described; these rapid changes in certain characters seem 
correlated with rapid ecological changes. While few precise data are available on vertical distribution, closing net data for 
brachioteuthids off Hawaii showed depths of 830 to 975 m during the day and 100 to 150 m at night and open net captures were 
made at 975 to 1 000 m during daytime and at 50 to 225 m at night. Also, opening/closing net captures in daylight and darkness 
were made down to 1 000 m in the Scotia Sea. Closing net captures in the Mediterranean of Brachioteuthis riisei at night were 
at a150 m. In the Aegean Sea, open net plankton sampling captured juvenile B. riisei most frequently at 350 m, while other 
specimens were caught by trawl during the daylight at depths between 540 and 615 m. These data collectively suggest an 
extensive diel vertical migration for Brachioteuthis species. Brachioteuthis species are prey of numerous epipelagic and 
mesopelagic fishes, for example, yellowfin tuna and swordfish off eastern Australia.

Interest to Fisheries: The relatively small size, thin-walled mantle and apparent “rarity” of Brachioteuthis species make them 
unsuitable for commercial harvesting. However, research has shown the high value of these species as prey for fishes, marine 
mammals and other components ofthe marine fauna; consequently, they are not “rare” species in their deep-sea ecosystem.

Remarks: Until 2001 the family had been considered to be monogeneric for many decades, the 5 other nominal genera having 
been synonymized with Brachioteuthis Verrili (Sweeney and Young, 2003e). Lipinski (2001), described a new genus, 
Slosarczykovia, with 1 species, and a new species of Brachioteuthis Six species currently are recognized as valid in the 
genus Brachioteuthis B. beanii Verrili 1881, (in 1880-1881), B. behnii Steenstrup, 1882, B. bowmani Russell, 1909 (with 
some question), B. picta Chun, 1910a, B. linkovskyi Lipinski, 2001 and B  riisei Steenstrup, 1882. However, the taxonomic 
status ofthe new genus has yet to be reviewed and thorough revision of all taxa in the family is required. The unusually long 
neck in paralarval brachioteuthids distinguishes them from all other families of squids except for the paralarvae of 
Chiroteuthidae. However, most chiroteuthids have an additional elongation ofthe arm crown stalk (variable among species). 
Also, the structure ofthe elongated neck differs between the 2 families. Brachioteuthids have a neck that appears to be a single, 
muscular, fluid-filled tube continuous with a large, fluid-filled chamber in the mantle cavity. In contrast, the elongate neck of 
young chiroteuthids is supported by numerous separate chambers, so the paralarvae and juveniles ofthe 2 families are easily 
distinguished (Dunning and Lu, 1998). Even though the systematics ofthe family are very unsettled, an increasing body of 
biological information on the species has developed since the early 1990s with regard to geographical distribution, ecology, 
predation and prey (see Appendix). By far the greatest research information has been attributed to B. riisei, an apparently 
extremely wide-ranging species. However, because the identification of Brachioteuthis species is so challenging, it is difficult to 
know which species and growth stages actually are represented in published reports, both for distribution and biology. Some 
identifications might need to be adjusted once the systematics are stabilized.

Literature: Roper and Young (1975), Nesis (1982, 1987), Young et al. (1985), Dunning and Lu (1998), Roper and Sweeney 
(1992c), Rodhouse and Piatkowski (1995), Roper and Vecchione (1996), Vecchione etal. (2001), Shea and Vecchione (2002), 
Salman et al. (2003), Sweeney and Young (2003e), Lipinski and Young (2008).
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Brachioteuthis Verrili, 1881 

Brachioteuthis Verrili, 1881 in 1880-1881, Transactions ofthe Connecticut Academy of Sciences, 5(6): 259-446 [405], 

Type Species: Brachioteuthis riise i (Steenstrup, 1882).

Frequent Synonyms: Tracheloteuthis Steenstrup, 1882; Entomopsis Rochebrune, 1884; Verrillio la  Pfeffer, 1884.

Diagnostic Features: The skin is smooth; a reticulate structure and/or warts may occur in mature males, especially in late 
subadult and adult stages. The tentacular club has distinctly differentiated suckers; the largest suckers on the proximal manus 
are at least 50% smaller than those on the proximal dactylus. A carpal (tentacular) fixing apparatus normally present.

Size: The maximum mantle length is 170 to 200 mm.

Remarks: See family discussion.

Interest to Fisheries: See family discussion.

Literature: See family list.

Brachioteuthis riisei (Steenstrup, 1882) Fig. 171

Tracheloteuthis riise i Steenstrup, 1882b, Videnskabelige Meddelelserfra den Naturhistoriske Forening I Kjrbenhaven, series 
4(3): 293-294 [294], [Type locality: 34°40’S, 7°W, southeastern Atlantic Ocean],

Frequent Synonyms: Tracheloteuthis riise i Steenstrup, 1882; Verrillio la  
nympha Pfeffer, 1884; Entomopsis velaini Rochebrune, 1884; E. alicei Joubin, 
1900.

FAO Names: En -  Common arm squid; Fr -  Encornet bras courts commun; 
Sp -  Braquiluria común.

Diagnostic Features: Mantle narrow, elongate, cylindrical, muscular; flairs at 
mantle opening; conical posteriorly to tip. Head narrow, not retractable into mantle. 
Neck long to very long in paralarvae; eyes ventral to lateral midline of head. Fin 
length from anterior border of fins less than 
50% of mantle length and shorter than width, 
saggitate to slightly rounded posteriorly, angles 
rounded, lobes prominent. Tentacles long.
Tentacular clubs wide, with very numerous, 
minute suckers in the carpal portion; 4 to 6 
transverse series of larger suckers in distal 
portion; 4 series at dactylus. Tentacles in 
paralarvae and juveniles proportionally much 
longer than in adults; tentacular clubs broad with 2 
to 4 series of “larger” suckers in carpal area, 
becoming minute in midportion, then 6 to 8 series 
of knobs in dactyl region. Carpal-locking  
apparatus with 2 irregular series of small 
suckers along the oral surface of tentacular stalk.
Buccal connectives attach to ventral edge of arms 
IV. Gladius with very long, thin rachis and narrow 
vane. Asingle photophore on ventral surface of 
each eye developed in adults. Paralarvae of 
B. riisei are characterized by a moderately long 
neck and eyes that are directed anteriorly at acute 
angles to the longitudinal axis of the head.

Size: Maximum mantle length to 170 mm in 
Antarctic populations, to 80 mm in other areas. tentacular club dorsal view

Fig. 171 Brachioteuthis riisei
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Geographical Distribution: A cosmopolitan species. Present in the Atlantic Ocean, from the Norwegian Sea and Iceland 
(63°N), throughout the Mediterranean Sea (including the Aegean Sea), to the extreme South Atlantic Ocean. (Probably absent 
in tropical western Atlantic, Gulf of Mexico and Caribbean Sea). In the Indian Ocean, except Arabian Sea and Bay of Bengal; in 
the South Pacific Ocean, south of central waters; circumglobal in Southern Ocean, but rare in tropics. Zonal designations: 
boreal, notalian (subantarctic), subtropical, tropical (rare) (Fig. 172).
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Fig. 172 Brachioteuthis riisei
K now n distribution

Habitat and Biology: An oceanic species that occurs from near the surface through midwaters, the continental slope, to 
3 000 m depth. The spawning season appears to be considerably extended with regard to the cosmopolitan distribution ofthe 
species complex. Consequently, recently hatched paralarvae and juveniles are found in epipelagic waters throughout the year. 
In the North Atlantic, paralarvae are particularly abundant from May to August and in February; in the Mediterranean and in 
upwelling areas off northwestern Africa between 10°N and 30°N, from April to July, September, and from Decemberto February. 
Paralarvae and juveniles are epipelagic to mesopelagic, then undergo ontogenetic descent to mesopelagic and bathypelagic 
zones as adults. In the western Atlantic (approximately 39°N 72°W) paralarvae, juveniles and subadults were captured in slope 
and eddy water masses at 43 to 750 m, with paralarvae and juveniles at less than 300 m and adults greater than 300 m; diurnal 
vertical migration was indicated. Off Hawaii specimens were caught in closing nets at 830 to 975 m during day and 100 to 150 m 
at night; open net captures were made at 975 to 1 000 m in daytime and at 50 and 250 mat night. Likewise, in the Mediterranean 
Sea specimens were caught in closing nets at 150 m during night time, and at 540 to 615 m by trawl nets during the day. 
Horizontal plankton net sampling at 100 m, 350 m and 650 m during sunrise, noon, sunset and midnight yielded a 
preponderance of juvenile B. riisei at 350 m. Paralarval morphology, taxonomy and distribution of Brachioteuthis sp. (? riisei) 
were determined in the eastern and western North Atlantic Ocean. Brachioteuthis (?) riisei is a frequent prey of sperm whales, 
striped dolphins, swordfish (Xiphias gladius) in Azorean waters, and giant red shrimp (Aristaeomorphafoliacea) in the Strait 
of Sicily, Mediterranean Sea. It is known to prey on krill in Antarctic seas.

Interest to Fisheries: Although this very abundant species/species complex has a nearly cosmopolitan distribution and is a 
very important food source for higher level predators, it does not appear to have much fishery potential currently.

Local Names: ITALY: Totanello braccio corto.

Remarks: Full extent of distribution undetermined due to uncertain identifications in the literature and probable existence of a 
currently undifferentiated species complex

Literature: Clarke (1966), Filippova (1972), Roper and Young (1975), Yamamoto and Okutani (1975), Guerra (1992), Nesis 
(1999b), Lefkaditou et al. (2003), Okutani (2005).
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Brachioteuthis picta Chun, 1910 Fig. 173

Brachioteuthis p ic ta  Chun, 1910a, Scientific Results of the Expedition Valdivia, 18(1): 
1-401 [207], [Type locality: 5°6’N, 9°58’E, Benguela Current, South Atlantic Ocean],

Frequent Synonyms: Misidentification as Brachioteuthis riisei.

FAO Names: En -  Ornate arm squid; F r -  Encornet bras courts 
orné; Sp -  Braquiluria moteada.

Diagnostic Features: Mantle long, very slender, slightly flared 
at mantle opening, abruptly narrows anterior to fins, extends 
posteriorly into a pointed tail. Fins saggitate, longitudinally 
rhomboidal; fin length and width about 50% of mantle length; 
width: length ratio approximately 0.9:1.1. Tentacular clubs 
expanded, covered with numerous minute suckers in the carpal 
region that extend proximally along the club. A single 
sausage-shaped photophore on ventral surface of each 
eyeball. Integument consists of reticular, fibrous texture. Colour a 
light purple-brown or chocolate hue.

Size: Maximum mantle length to 90 mm.

Geographical Distribution: Circumglobal, oceanic from about 
30°N to at least 40°S to 45°S (Fig. 174).

Habitat and Biology: An oceanic species occurring in equatorial, 
southern subtropical, southern peripheral water masses. 
Paralarvae are epipelagic and mesopelagic; adults are lower 
epipelagic, mesopelagic and bathypelagic. Predators include the 
dwarf sperm whale, Kogia sima, off Brazil, pygmy sperm whale, 
K. breviceps, off New Zealand, the southern elephant seal, 
M iroungia  leonina, and fishes, such as hakes and macrurids. A 
principal prey item seems to be krill.

tentacular club dorsal view
Fig. 173 Brachioteuthis picta

Interest to Fisheries: Undetermined.

Remarks:Records of confidence for accurate ¡dentification include those from South African waters (e.g. Chun, 1910; Pfeffer, 
1912; Nesis, 1982, 1987, 1999b) and from the Antarctic (e.g. Rodhouse, 1989; Piatkowski et al. 1994; Rodhouse and 
Piatkowski, 1995; Roeleveld, 1998).

Literature: Roper (1969), Roper et al. (1985), Nesis (1982, 1987), Piatkowski etal. (1994), Rodhouse and Piatkowski (1995), 
Okutani (2005).
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Fig. 174 Brachioteuthis picta
I K nown distribution
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Brachioteuthis beanii Verrili, 1881

Brachioteuthis beanii Verrili, 1881 in 1880-1881, Transactions Connecticut Academy of Science, 5(6): 259-446 [406], [Type 
locality: 39°57’N, 69°19’Wand 39°56’N, 69°24’W, western North Atlantic Ocean],

Frequent Synonyms: None.

Size: Maximum mantle length to 100 to 130 mm.

Geographical Distribution: Northwestern Atlantic Ocean off North American east coast, encompassing approximately the 
region west of 60°W and north of 26°N.

Habitat and Biology: Depths for adults to at least 1 000 m. Although little information exists on this species, its probable mating 
behaviour was observed and video-taped during 5 submersible dives off Cape Hatteras, North Carolina. The observations were 
made at 5 to 60 m above the bottom at depths of 500 to 860 m. The squid occurred in schools, and aggregations of 40 to 60 
individuals were visible from the submersible at any given time. Three pairs of squid were observed in a tandem position, where 
the posterior individual grasped the posterior mantle of the anterior squid in its arm crown. The grasped squid bent its head and 
body posteriorly and vigorously moved its arms around the head and mantle opening of the grasping squid. The coupling had 
begun prior to the videotaping and continued after the 10-minute sequence was shot, so coupling must continue for an 
extended period of time.

Literature: Roper and Sweeney (1992c), Roper and Vecchione (1996), Vecchione et al. (2001), Okutani (2005).

Brachioteuthis behnii (Steenstrup, 1882)

Tracheloteuthis behni Steenstrup, 1882b, Videnskabelige Meddelelserfra den Naturhistoriske Forening I Kjrbenhaven, series 
(4)3:293-294 [294], [Type locality: Indian Ocean (purchased); west coast of New Guinea, western Pacific Ocean; no locality].

Frequent Synonyms: Tracheloteuthis behnii Steenstrup, 1882; Entomposis clouei Rochebrune, 1884; Verrillio la  
grac illis  Pfeffer, 1884.

Size: Mantle length to 60 mm.

Geographical Distribution: Currently considered present in the equatorial and central waters of the Indo-Pacific Ocean, as 
well as in the equatorial Atlantic.

Habitat and Biology: Brachioteuthis behnii is considered a tropical-subtropical circumglobal species. Paralarvae are 
characterized by a very long neck and laterally directed eyes.

Remarks: The species, while currently considered valid, requires further study to confirm its validity or its status as a synonym 
(Nesis, 1982, 1987).

Literature: Nesis (1982, 1987, 1999b).

Brachioteuthis bowmani Russell, 1909

Brachioteuthis bowmani Russell, 1909, Annals and Magazine of Natural History, series 8, 3: 446-455 [449], [Type locality: 
northeastern Atlantic Ocean, off Scotland, near the Faeroe-lceland Ridge; the holotype is not extant (Toll, 1985)].

Frequent Synonyms: None.

Size: Mantle length 61 mm on holotype.

Geographical Distribution: Northeastern Atlantic Ocean, off Scotland near the Faeroe-lceland Ridge.

Remarks: The systematic status of this species is not resolved, but it is considered to be very closely similarto or synonymous 
with B. beanii of the western North Atlantic Ocean (Nesis, 1982, 1987).

Literature: Pfeffer (1912), Nesis (1982, 1987), Sweeney and Young (2003e).
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Brachioteuthis linkovskyi (Lipinski, 2001)

Slosarczykovia linkovskyi Lipinski, 2001, Bulletin of the Sea Fisheries Institute, Gdynia, 152: 3-14 [5], [Type locality: 600 miles 
southeast of Montevideo, Uruguay, South Atlantic Ocean],

Size: The only specimen, a mature male, was 120 mm mantle length.

Geographical Distribution: South Atlantic Ocean.

Remarks: This brachioteuthid (a mature male), known only from the holotype, was collected at night in 720 m water depth in a 
krill trawl. Characters that differentiate it from other brachioteuthids include: a fibrous integumentary nework with warts covers 
the mantle (at least in mature males), reticulate but without warts on the head, arms and fins. Sucker dentition on arms with 9 to 
12 teeth; tentacular clubs and tentacle very long.

Literature: Lipinski (2001).

Slosarczykovia Lipinski, 2001

Slosarczykovia Lipinski, 2001, Bulletin of the Sea Fisheries Institute, Gdynia, 152: 3-14 [5],

Type Species: Slosarczykovia circumantarctica, Lipinski 2001.

Diagnostic Features: Surface integument of mantle, head, arms and fins of both sexes are covered with reticulate 
fibrous, delicate tissue. The tentacular club has only weakly differentiated suckers; the largest suckers on the proximal 
manus are about 33% (or slightly larger) of those on the proximal dactylus. No carpal (tentacular) fixing apparatus exists.

Remarks: Slosarczykovia is a monotypic genus, with Slosarczykovia circumantarctica Lipinski, 2001 the sole recognized 
species at present. The systematic status of the genus has not yet been reviewed.

Literature: Lipinski (2001).

Slosarczykovia circumantarctica Lipinski, 2001

Slosarczykovia circumantarctica, Lipinski, 2001, Bulletin of the Sea Fisheries Institute, Gdynia, 152: 3-14 [6], [Type locality: 
the waters adjacent to Wilkes Land, Antarctica],

Frequent Synonyms: Brachioteuthis picta, Roper, 1969; Brachioteuthis species, Filippova, 1972; Brachioteuthis species, 
Nesis, 1982/1987; Brachioteuthis picta, Rodhouse, 1989.

Diagnostic Features: Since the genus is monotypic, the characters of the species are the same as the characters of the 
genus.

Size: Mantle length 159 mm.

Geographical Distribution: The waters around the Antarctic continent.

Remarks: This brachioteuthid, which often has puzzled teuthologists and has been reported previously from the Antarctic 
waters, is one of the most common squids in this vast region.

Literature: Lipinski (2001).
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2.8 Family CHIROTEUTHIDAE Gray, 1849 by Clyde F.E. Roper and Patrizia Jereb

Chiroteuthidae Gray, 1849, Catalogue of the Mollusca of the British Museum, I: 1-164 [42], 

Type Genus: Chiroteuthis d’Orbigny, 1841.

FAO Names: En -  Chiroteuthid squids; F r -  Chirocalmars; Sp -  Quirolurias.

Diagnostic Features: Funnel-locking apparatus oval, generally with 1 or 2 knobs (tragus, anti-tragus) directed toward 
the centre of the concavity; variable among genera, fused in Grimalditeuthis. Neck elongate. Mantle narrow, elongate 
(usually), up to 800 mm mantle length. Tentacles generally extremely long, vermiform (absent in Grimalditeuthis). Club 
suckers usually in 4 transverse series (suckers/tentacles absent in Grimalditeuthis), (suckers in 6 series in an undescribed 
genus). Arm suckers in 2 series. Paralarva very distinctive, called doratopsis stage. Arms, head and mantle with 
numerous chambers filled with ammonium chloride, a light-weight fluid that provides near-neutral buoyancy; tissues 
semi-gelatinous. Eyelid sinus indistinct; nuchal folds absent; olfactory organs are long, slender papillae.

All doratopsis paralarvae possess all of these characters during some phase of their development (Young and Roper, 1999a):

1. Elongate, chambered neck.

2. Chambered brachial pillar.

3. Gladius that extends posteriorly beyond fins and supports floatation structures or “ornamentation”.

4. Vesicular tissue in posterior region of mantle, just anterior to tip.

5. Vesiculate arms in advanced stages.

6. Ventral arms greatly elongate in advanced stages.

7. Tentacular clubs of advanced stages with keels parallel to dorsal protective membrane along most of club length.

Size: Small- to large-sized squids; maximum mantle length to about 800 mm.

Geographical Distribution: Members of the family are represented in all geographic zones of all oceans of the world, from 
sub-Arctic to sub-Antarctic, circumglobally.

Habitat and Biology: Chiroteuthids are bathypelagic or meso-bathypelagic squids and occasionally occur on or in association 
with the bottom at bathyal depths. Many species have photophores in various configurations on the eyes, ink sao (viscera), 
ventral arms, tentacular stalks and tips of clubs. No hectocotylus is present, and the penis is developed into an elongate, 
spearheaded structure. The duration of the doratopsis stage is unknown. Doratopsis paralarvae occur in oceanic waters in the 
upper 200 to 300 m; most attain a relatively huge size for a larval form (up to 90 mm mantle length), then gradually transform into 
the very different-looking subadult stage. Some changes involve the loss of the larval clubs and formation of new clubs, 
extensive elongation of the tentacular stalks, development of photophores in some species, loss of the remarkable tail in most 
species, and generally a marked change in proportions of body components. A loosely defined ontogenetic descent occurs 
following the doratopsis stage until adults of various species may occur as deep as 2 000 to 3 000 m. Chiroteuthid species are 
very important as prey of odontocete cetaceans, e.g. sperm whales, Frasier’s dolphin, pygmy and dwarf sperm whales, pilot 
whales, as well as blue sharks, tunas, toothfish and seabirds.

Interest to Fisheries: The relatively gelatinous consistency and ammoniacal tissue, the dispersed, deep-sea distribution and 
the generally small size preclude any significant fishery potential.

Remarks: Considerable morphological differences exist among the 4 chiroteuthid genera, Chiroteuthis, Asperoteuthis, 
Planctoteuthis and Grimalditeuthis, all of which in the past were placed in separate families. The Chiroteuthidae at present 
consists of about 20 species, 2 or 3 as yet undescribed. In addition, 2 undescribed new genera exist. The species level 
taxonomy is poorly understood and the group is very much in need of a comprehensive monograph. The presence of a 
doratopsis paralarva is the only character that is unique to the family. The gladius ofthe doratopsis paralarvae and of the adults 
of some species extends well posterior to the fins and supports an unusual elongate “tail” that may have oval, fin-like flaps or a 
series of small flaps and/or oval bulbs, all of unknown function. The bulbs contain canals that are filled with lightweight fluid that 
probably function asa buoyancy mechanism (Hunt, 1996). The remarkable similarity of some of these ornately-tailed doratopsis 
paralarvae with some siphonophores has been described (Vecchione, eta!., 1992).

Key to the genera of Chiroteuthidae

1a. Funnel-mantle locking cartilages (apparatus) fused; nuchal-mantle connective not fused; tentacular
clubs without s u c k e rs ................................................................................................................................Grimalditeuthis

1b. Funnel-mantle locking cartilages free, not fused; tentacular clubs with s u c k e rs ....................................................—» 2
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2a. Mantle covered with numerous, minute “cartilaginous” tubercles; fins together oval to elongate/oval
with long axis parallel to mantle; arms IV no longer nor thicker than arms II and I I I ............................ Asperoteuthis

2b. Mantle without tubercles; fins together circular or oval with long axis transverse to mantle; arms IV
longerthan arms II and I I I ........................................................................................................................................... —» 3

3a. Fins together roughly oval with long axis transverse to mantle and lobed both posteriorly and 
anteriorly; arms IV not appreciably thicker than arms II and III; funnel valve absent; funnel-locking
apparatus without t r a g u s ............................................................................................................................ Planctoteuthis

3b. Fins together approximately circular, not lobed posteriorly; arms IV usually much thicker than arms II
and III; funnel valve present; funnel-locking apparatus with distinct tragus p re sen t................................Chiroteuthis

Table 2
Key Characters for Genera of Chiroteuthidae11

Character Chiroteuthis Asperoteuthis Grimalditeuthis Planctoteuthis
Funnel valve Present Present Present Absent

Tentacle pads Present Present Absent Absent

Arm IV photophores Present Absent Absent Absent

Arms IV Enlarged Not enlarged Not enlarged Variable

Visceral photophores Variable Absent Absent Absent

Funnel-locking apparatus Tragus & Antitragus Variable Fused Antitragus

Arm IV suckers Present Present Present Absent distally

Club suckers Present Absent proximally Absent Present

Club sucker series 4 4 0 4

11 from Young and Roper ( 1998).

Remarks: Two additional genera, yet to be described, have been recognized, but the details of all of their distinguishing 
characteristics have not been elucidated because so few specimens are available for analysis.

Literature: Nesis (1982, 1987), Young (1992 [1991]), Young and Roper (1998, 1999a), Young et al. (1999b), Sweeney and 
Young (2003f).

Chiroteuthis d’Orbigny, 1841 Plate VI, 34
Chiroteuthis d’Orbigny, 1841 in Férussac and d’Orbigny, 1834-1848, Voyage dans l ’Amérique Méridiaonale'. 96 pp. + 1 vi pp. 
361 pp. [xxxii].

Type Species: Chiroteuthis veranyi (Ferussac, 1834).

Frequent Synonyms: Doratopsis Rochebrune, 1884; Leptoteuthis Verrili, 1884; (Chiriidioteuthis) Pfeffer, 1912; (Tankaia) 
Sasaki, 1929; Diaphanoteuthis Tomlin, 1931; Chiropsis Joubin, 1932; Bigelowia  MacDonald and Clench, 1934.

Diagnostic Features: Funnel-mantle locking cartilage present, with tragus and antitragus; tentacular club oral surface with 
suckers in 4 series throughout length; fins together circular, not lobed posteriorly; arms IV much longer, thicker than arms
I to III; funnel valve present; photophores present on arms IV, often present on viscera.

Literature: Verrili (1884), Nesis (1982, 1987), Roper and Young (1998).
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Chiroteuthis veranyi (Ferussac, 1834) Fig. 175

Loligopsis veranii Ferussac, 1834, L’lnstitut, Journal General des Sociétés et Travaux Scientifiques de la France et de 
¡’Etranger, 2(77): 355. [Type locality: from dolphin stomach, Mediterranean Sea],

Frequent Synonyms: Loligopsis vermicolaris  Rüppel, 1844; L. perlatus 
Risso, 1854; Onychoteuthis periopsis Risso, 1854; Chiroteuthis lacertosa 
Verrili, 1881a; Leptoteuthis diaphana Verrili, 1884.

FAO Names: En -  Verany’s long-armed squid; F r -  Chirocalmar de Verany;
Sp -  Calamarin volador de Verany.

Size: Mantle length from 100 to 200 mm.

Geographical Distribution: Tropical, subtropical to 
sub-Antarctic; circumglobal; 55°N to 23°S in Atlantic 
(Fig. 176).

Habitat and Biology: A mesopelagic to bathypelagic 
species as adults, Chiroteuthis veranyi frequently is 
found in stomach contents of several species of bony 
fishes, sharks, mammals and seabirds; this confirms 
that the species is common in its distributional areas, 
even though seldom captured by commercial fishing 
gear (e.g. trawls). Its biology is poorly known; 
paralarvae and juveniles are epipelagic to mesopelagic 
and widespread in the water column. It has been 
hypothesized that the species is gregarious, because 
frequently in deep net tows numerous specimens are 
captured together, genera lly  an uncommon 
characteristic with deep sea squids.

Interest to Fisheries: No direct interest for human 
consumption, but exceedingly important as prey to 
marine mammals, fishes, other squids and sea birds.

Local Names: ITALY: Totanello volante.

Literature: Verrili (1884), Young (1972a), Nesis (1982, 
1987), Vecchione and Roper (1992 [1991 ]), Roper and 
Young (1999a).

tentacular club ventral view

Fig. 175 Chiroteuthis veranyi
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Fig. 176 Chiroteuthis veranyi
I K now n distribution
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Chiroteuthis calyx Young, 1972

Chiroteuthis calyx Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [69], [Type locality: “Santa Catalina 
Basin?”, eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 100 mm.

Geographical Distribution: North Pacific Ocean boreal; southern Bering Sea, Gulf of Alaska, Sea of Okhotsk, northeastern 
Honshu, eastern North Pacific Ocean to southern California (to about 30°N).

Habitat and Biology: A mesopelagic to bathypelagic species. Vertical distribution for smallest stages, 20 to 30 mm mantle 
length, is in the upper 100 m or so in the eastern Pacific off California. The 30 to 50 mm size group predominates at 300 to 
400 m, while the 40 to 60 mm mantle length group is concentrated at 500 to 700 m. Metamorphosis from paralarval to subadult 
stage occurs at 50 to 60 mm mantle length. Subadults occur at 500 to 800 m during the day, migrate shallower to 100 to 500 mat 
night.

Interest to Fisheries: No direct interest for human consumption.

Literature: Young (1972a), Nesis (1982, 1987), Roper and Young (1999b).

Chiroteuthis imperator Chun, 1908

Chiroteuthis imperator Chun, 1908, Zoologischer Anzeiger, 33(2): 86-89 [88], [Type locality: 0°15’N, 98°08’E, Sumatra, 
Indonesia, eastern Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 250 mm, possibly to 400 mm.

Geographical Distribution: Indo-Pacific Ocean from Hawaii, Japan, Philippines, Indonesia to 60°E in the Indian Ocean; 
Australia, Tasman Sea, New Zealand.

Habitat and Biology: Mesopelagic and bathypelagic to bathybenthic. Ontogenetic descent from upper few hundred metres as 
paralarvae and juveniles to 2 000 m or more as adults. Some adults are captured on the bottom in deep slopewaters.

Remarks: Chun (1908) described C. imperator from off Sumatra, Indonesia, close to the type locality of C. picteti Joubin, 
1894. Recent examination of the type specimens of C. imperator by Roper and Young (1999e), however, showed non 
distinguishing features between the two species. Therefore, C. imperator is considera synomym of C. picteti by these authors.

Literature: Yamamoto and Okutani (1975), Young (1995).

Chiroteuthis joubini Voss, 1967

Chiroteuthis joub in i, Voss 1967a, Annals of the South African Museum, 50(5): 61-68 [79], [Type locality: 8°19’N, 44°35’W, 
western North Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length to approximately 100 mm.

Geographical Distribution: Northern subtropical and tropical Atlantic Ocean, Sargasso Sea; western and southern Indian 
Ocean, 0°S to 45°S, southeastern Africa, southwestern Australia; Banda Sea.

Habitat and Biology: Mesopelagic to bathypelagic.

Literature: Voss (1967a), Clarke (1980), Nesis (1982, 1987), Roper and Young (1999c), Vecchione and Pohle (2002).
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Chiroteuthis mega (Joubin, 1932)

Chiropsis mega Joub'm, 1932, Bulletin Société Zoologie France, 57: 288-291 [289], [Type locality: 25°50’N, 76°55’W, western 
North Atlantic Ocean],

Frequent Synonyms: Bigelowenia atlanticus MacDonald and Clench, 1934; Chiroteuthis capensis Voss, 1967a.

Size: Mantle length to approximately 100 mm.

Geographical Distribution: Western North Atlantic and eastern South Atlantic in tropical to subtropical waters.

Habitat and Biology: Mesopelagic to bathypelagic.

Literature: Voss (1967a), Roper and Young (1999d), Vecchione et ai. (2001).

Chiroteuthis picteti Joubin, 1894

Chiroteuthis p icteti Joubin, 1894, Revue Suisse de Zoologie, Genève, 2: 23-64 [40], [Type locality: Amboina, Indonesia, 
eastern Indian Ocean],

Frequent Synonyms: Chiroteuthis macrosoma Goodrich, 1896; C. pellucida  Goodrich, 1896; C. imperator Chun, 1908. 

Size: Mantle length to approximately 100 mm.

Geographical Distribution: Tropical Indo-West Pacific from Gulf of Aden to southern Honshu, Indonesia and Hawaii; eastern 
Atlantic (?); southern African waters (?).

Habitat and Biology: Mesopelagic to bathypelagic.

Remarks: Considerable geographical variability has been observed in this species. More detailed studies could indicate that 
this is a species complex. Salcedo-Vargas (1996) described a subspecies, Chiroteuthis picteti somaliensis, from the western 
Indian Ocean. (*) Chiroteuthis imperator Chun, 1908 is considered a synonym of C. picteti by an authoritative fraction of the 
scientific community (Roper and Young, 1999e).

Literature: Nesis (1979b), Roeleveld (1998), Bower et al. (1999c), Roper and Young (1999e).

Chiroteuthis spoeli Salcedo-Vargas, 1996 Plate VI, 35

Chiroteuthis spoeli, Salcedo-Vargas, 1996, Beaufortia, 46(2): 91-108 [17], [Type locality: Coast of Somalia, western Indian 
Ocean],

Frequent Synonyms: None.

Size: Mantle length unknown; only small doratopsis/] uve ni le stages known.

Geographical Distribution: Off Somalia, Indian Ocean.

Habitat and Biology: Mesopelagic to bathypelagic.

Literature: Roeleveld (1998), Roper and Young (1999f).
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Asperoteuthis Nesis, 1980

Asperoteuthis Nesis, 1980, Biuletyn Moskovskoe Obshchestvo Ispytatelei 
Prirody, Otdel Biologicheskii, 85(4): 59-66 [59],

Type Species: Asperoteuthis acanthoderma (Lu, 1977).

Frequent Synonyms: Chiroteuthis, Lu, 1977.

Diagnostic Features: Mantle elongate, slender; integument of mantle, head, 
arms covered with minute, conical, “cartilaginous” tubercles; coloration 
deep violet; funnel valve present; funnel-locking apparatus with deep, narrow, 
curved groove that bifurcates at posterior end; photophores present on extremely 
long tentacular stalk, absent on arms IV and ink sao; fins elongate, 
longitudinally oval, without lobes; lanceolate secondary fins present; arms 
extremely long, thin; arms IV not enlarged, are subequal to arms II and III; 
tentacular stalks with numerous knobs/pads along aboral surface; tentacular 
clubs short, suckers in 4 transverse series, occupy only distal half of club.

Literature: Nesis (1980).

Asperoteuthis acanthoderma (Lu, 1977) Fig. 177

Chiroteuthis acanthoderma Lu, 1977, Steenstrupia, 4: 179-188 [179], [Type 
locality: 6°37’N, 122°02’E, Celebes Sea, western Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Thorny chiroteuthid squid; Fr 
Sp -  Quiroluria espinosa.

Chirocalmar épineux;

Size: Mantle length to 800 mm.

Geographical Distribution: Indo-West Pacific; Celebes Sea, Ryuku Islands, 
Molucca Sea, New Guinea, southern Africa; eastern Gulf of Mexico, Gulf Stream 
Florida, South Atlantic Ocean (Fig. 178).

Habitat and Biology: Mesopelagic to bathypelagic.

Literature: Roper and Lu (1990), Young and Roper (2007), Judkins etal. (2009).

ventral view 

Fig. 177 Asperoteuthis acanthoderma

Fig. 178 Asperoteuthis acanthoderma
K now n distribution
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Asperoteuthis lui Salcedo-Vargas, 1999

Asperoteuthis ¡ui Salcedo-Vargas 1999, Mitteilungen aus dem Museum fur Naturkunde in Berlin, Zoologische Reihe, 
75:47-49. [Type locality: Cook Straight, New Zealand. Taken from the stomach of a ling (Molva molva)].

Frequent Synonym: None.

Geographical Distribution: Cook Straight, New Zealand.

Remarks: This species is known from a single damaged specimen that was taken from the stomach of a fish (a ling). The 
specimen was without a funnel or mantle, but had arms, one tentacle and eyes.

Literature: Salcedo-Vargas (1999).

Asperoteuthis mangoldae Young, Vecchione and Roper 2007

Asperoteuthis mangoldae Young, Vecchione and Roper, 2007, Reviews in Fish Biology and Fisheries, 17(2-3): 353-365 [354, 
figs 1-14], [Type locality: 21°25’N, 158°20.5’W, Hawaiian waters, eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length 80 to 128 mm (a mature male at 100 mm mantle length).

Geographical Distribution: Central tropical Pacific Ocean around the Hawaiian Islands at depths of 820 to 900 m. 

Literature: Young et al. (2007), Young et al. (2008c).

Grimalditeuthis Joubin, 1898 

Grimalditeuthis Joubin, 1898c, Bulletin Société Zoologie France, 23: 101-113. [111],

Type Species: Grimalditeuthis bonplandi (Verany, 1839).

Frequent Synonyms: None.

Diagnostic Features: Mantle elongate, gelatinous, conical anteriorly, very narrow, long, attenuate posteriorly from anterior 
margin of fins; funnel valve present; funnel-locking apparatus fused with mantle component; dorsal nuchal 
mantle-apparatus free; photophores absent from tip and along arms IV and from viscera; a single, elongate photophore on 
tips of arms I to III; fins large, elliptical, 50% of mantle length; secondary fins extend posterior to mantle perse on 
needle-like extension of the gladius, elongate, heart-shaped (frequently broken off at juncture with primary fins); arms of 
about equal-length, slender, not extremely long; tentacular stalks do not bear knobs/pads along aboral surface; tentacular club 
reduced, entirely devoid of suckers; (tentacles fragile, frequently lost on adult specimens). Monotypic genus.

Remarks: Monotypic genus.
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Grimalditeuthis bonplandi (Verany, 1839)
Loligopsis bonplandi Verany, 1839, Memorie 
delia Reale Accademia delle Scienze di Torino, 
(series 2)1: 99-101 [99], [Type locality: 29°N, 39°W, 
eastern Central Atlantic Ocean],

Frequent Synonyms: Grimalditeuthis richardi 
Joubin, 1898; Doratopsis sagitta Chun, 1908.

tentacular club

Fig. 179

Fig. 179 Grimalditeuthis bonplandi

10 mm

dorsal view ventral view

FAO Names: En -  Grimaldi’s chiroteuthid squid; 
Fr -  Chirocalmar de Grimaldi; Sp -  Quiroluria de 
Grimaldi.

Size: Mantle length to 250 mm.

Geographical Distribution:
C ircum global in trop ica l, 
subtropical, temperate waters 
(Fig. 180).

Habitat and B iology:
Mesopelagic to bathypelagic.

Literature: Young (1992 
[1991]), Nesis (1982, 1987), 
Young and Roper (1998, 
2008a).

60°S

0»

Fig. 180 Grimalditeuthis bonplandi
Known distribution
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Planctoteuthis Pfeffer, 1912

Planctoteuthis Pfeffer, 1912, Ergebnisse der Plankton Expedition der Humboldt-Stiftung, 2F(a): 1-815 [571,554],

Type Species: Planctoteuthis exophthalmica (Chun, 1908).

Frequent Synonyms: Valbyteuthis Joubin, 1931.

Diagnostic Features: Mantle elongate, goblet-shaped, narrows abruptly around anterior third of fin, so the posterior 
part of mantle is affixed to the narrow conus of the gladius; only integument continues posteriorly over the gladius; eyes project 
ventrally from the head; funnel valve absent; funnel component of locking apparatus with posterior distinct antitragus, oval, 
deeply concave (tragus absent); mantle component human nose-shaped with tip directed posteriorly and it curves laterally to 
conform to the deep lateral depression of the funnel component; photophores entirely absent on arms IV, viscera, tentacular 
stalks, club tips; fins subterminal, transversely broad, proportionally large, muscular, width about 85% of mantle length, length 
about 50% of mantle length; pronounced anterior and posterior fin margins (lobes); arms I to III short, subequal in length, 
weakly developed; arms IV extremely long, slender; suckers absent distally, a few suckers proximally in uneven single 
series; tentacular stalks without knobs/pads or photophores; tentacular clubs very short, simple, compact, without distinct 
keels (except in P  lippula), protective membranes or trabeculae; club suckers present, few in number, in 4 transverse series, 
on short stalks.

Remarks: Species of Planctoteuthis usually are rather small and very fragile deepseas squids that often are badly damaged 
during capture. As a result, few species have been described. Unlike other chiroteuthids, the subadult retains the peculiar 
doratopsid paralarval tentacular club (Young et al., 2008d).

Literature: See species accounts.

Planctoteuthis exophthalmica (Chun, 1908) Fig. 181

Doratopsis exophthalmica Chun, 1908, Zoolisches Anzeiger, 33: 86-89. 
[Type locality: 43°13’S, 80°30’E, South Indian subtropical calm zone].

Frequent Synonyms: Doratopsis exophthalmica Chun, 1908.

FAO Names: En -  Pop-eye chiroteuthid squid; F r -  Chirocalmar exorbité; 
Sp -  Quiroluria desorbitada.

Size: Mantle length 30 mm, including “spike” tail.

dorsal view 
Fig. 181 Planctoteuthis exophthalmica
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Geographical Distribution: Eastern Atlantic Ocean, Canaries Current; Indian Ocean (Fig. 182). 

Remarks: Planctoteuthis exopthalmica may eventually prove to be a junior synonym of P. levimana 

Literature: Chun (1910a), Young and Roper(1999b), Young eta/. (2006b).
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Fig. 182 Planctoteuthis exophthalmica
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Planctoteuthis danae (Joubin, 1931)

Valbyteuthis danae Joubin, 1931, Annales de l ’Institut Océanographique, Monaco, 10(7): 169-211 [188], [Type locality: 
7°30’N, 79°19’W, eastern Central Pacific Ocean],

Frequent Synonyms: Valbyteuthis danae Joubin, 1931.

Size: Mantle length to 55 mm.

Geographical Distribution: Cosmopolitan in tropical and temperate waters; especially in eastern Pacific Ocean to eastern 
Polynesian Islands.

Habitat and Biology: A bathypelagic species, rarely mesopelagic. Very rarely captured.

Literature: Young (1972a), Roper and Young (1967), Clarke and Lu (1975), Young (1992 [1991]), Young and Roper (1998, 
2008b).
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Planctoteuthis levimana (Lönnberg, 1896)

Mastigoteuthis levimana Lönnberg, 1896, Ofversigt af Kongi. Vetenskaps-Akademiens Förhandlingar, 53(8): 603-612 [605], 
[Type locality: 43°30’N, 24°30’W, Central Atlantic Ocean],

Frequent Synonyms: Valbyteuthis levimana, Young, 1972a.

Size: Mantle length 70 mm.

Geographical Distribution: North Atlantic Ocean temperate.

Habitat and Biology: Mesopelagic to bathypelagic. Depths of capture for 2 specimens in midwater trawls fished at 800 to 
1 800 m and 0 to 2 400 m.

Remarks: Known only from the 4 specimens captured in the North Atlantic, Azores and northward.

Literature: Young et al. (1999b), Young et al. (2006b).

Planctoteuthis lippula (Chun 1908)

Doratopsis lippula  Chun, 1908, Zoologischer Anzeiger, 33(2): 86-89 [89], [Type locality: 11°28’S[sic], 10°24’E, Benguela 
Current, eastern South Atlantic Ocean],

Frequent Synonyms: Doratopsis lippula  Chun, 1908.

Size: Known only from dorafops/s/juvenile; adults unkown.

Geographical Distribution: Eastern South Atlantic Ocean, Benguela Current.

Literature: Pfeffer (1912), Nesis (1982,1987), Sweeney and Young (2003f), Young etal. (2006b), Young and Roper (2008c).

Planctoteuthis oligobessa (Young, 1972)

Valbyteuthis oligobessa Young, 1972, Smithsonian Contributions to Zoology, 97: 1-159 [72], [Type locality: 32°27’N, 
120°27’W, eastern North Pacific Ocean],

Frequent Synonyms: Valbyteuthis oligobessa Young, 1972.

Size: Mantle length to 76 mm.

Geographical Distribution: Eastern North Pacific Ocean off southern California; equatorial Pacific Ocean to Indonesia. 

Habitat and Biology: Bathypelagic. Very rarely captured.

Literature: Young (1972a), Young and Roper (1999c), Young etal. (2006b).
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2.9 Fam ily CH TENOPTERYG IDA E Grimpe, 1922 by Clyde F.E. Roper and Patrizia Jereb

Chtenopterygidae Grimpe, 1922, Sitzungsberichte der Naturforschenden Gesellschaft zu Leipzig, 45: 36-52 [36],

Type Genus: Chtenopteryx Appellöf, 1890: 1-34[4],

FAO Names: En -  Comb-finned squids; F r -  Calmars pectiné; Sp -  Calamars pectinados.

Diagnostic Features: Fins fused posteriorly, extend anteriorly the full length of the mantle in adults; posterior end of 
mantle broadly rounded; fins attach to lateral walls of muscular mantle, are comprised of slender muscle bundles (fin 
ribs) connected by their membranes, to produce a comb-like appearance. Fins very short in hatchlings, paralarvae; 
undergo strong ontogenetic growth in length. Arms I to III with suckers in transverse series of 6 to 14 at some point on distal 
halves of arms. Arms IV with very few small suckers in zig-zag pattern. Tentacular club suckers small to minute, in 8 to 20 
irregular transverse series. Tentacles narrow, clubs not expanded, no carpus (fixing apparatus). Large oval photophore 
on viscera (except in Chtenopteryx sicula and C. canariensis). Large photogenetic patches on ventral surface of eyeballs, 
(except in C. canariensis). Mature females with an accessory nidamental gland. Minute suckers on lappets of buccal 
membrane. Buccal connectives attach to ventral borders of arm IV. Funnel-locking apparatus straight, simple. Males without 
hectocotylus. Mature males develop a large, dorsally directed photophore in posterior mantle cavity, possibly for 
mate-attraction.

Size: Small squids to 100 mm mantle length.

Remarks: Members of this monogeneric family are small, muscular, midwater squids that occupy tropical to subtropical waters 
at depths of 500 to 1 000 m during the day and migrate into near-surface waters at night (upper 200 m). Several undescribed 
species are present in this genus. Species-level systematic characters in Chtenopteryx currently seem limited to the following: 
a) the maximum number of sucker series on the arms and tentacular clubs, b) the presence/absence of visceral and eyeball 
photophores, c) the relative size of the visceral photophore, d) the mantle width relative to mantle length. Two confirmed species 
are recognized: C. sicula (Verany, 1851) and C. sepioloides Rancurel, 1970. Two other species are currently of undetermined 
status: C. chuni Pfeffer, 1912 and C. canariensis (Salcedo-Vargas and Guerrero-Kommritz, 2000); both species are based on 
very few, small specimens. Little is known of the biology of any species. Species are preyed upon by lancetfishes (Alepisauris), 
albacore, dolphin fish and mesopelagic viper fishes (Clarke, 1966; Rancurel, 1970; Fujita and Hattori, 1976). The generic name 
formerly was spelled Ctenopteryx, but that name was preoccupied by a coleopteran. Consequently, Appellöf (1890) spelled the 
genus Chtenopteryx and subsequently that spelling has been upheld by the International Code of Zoological Nomenclature 
(ICZN, 1995) through a petition by Bello and Giannuzzi-Savelli (1993).

Literature: Roper(1969), Nesis (1982, 1987), Roeleveld etal. (1992), 
Bower et al (1999c), Shea and Vecchione (2002), Sweeney and Young 
(2003g), Young and Vecchione (2008a).

Chtenopteryx Appellöf, 1890

Chtenopteryx Appellöf, 1890, Bergens Museums Aarsberetning, 
1889(3): 1-34 [3],

Type species: Chtenopteryx sicula (Verany, 1851).

Chtenopteryx sicula (Verany, 1851) Fig. 183

Type Species: Chtenopteryx sicula (Verany, 1851)

Sepioteuthis s icula  Verany, 1851, Mollusques Mèditeranèens 
observé décrits figurés et chromolithographiés d’après le vivant 
ouvrage dedie à SM le Roi Charles Albert, 1: 1-132.

FAO Names: En -  Sicilian comb-finned squid; F r -  Calmar pectiné 
sicilienne; Sp -  Calamarín pectinado siciliano.

Size: Maximum mantle length to 100 mm.

m : l i i

■ ■ ' A

dorsal view 
Fig. 183 Chtenopteryx sicula
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Geographical Distribution: Cosmopolitan (circumglobal) in tropical and subtropical waters. Paralarvae epipelagic; adults 
descend to mesopelagic and bathypelagic depths, undergo strong diel vertical migrations (Fig. 184).
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Fig. 184 Chtenopteryx sicula
K now n d istribution

Local Names: ITALY: Totanello pinnidentato.

Literature: Roper (1969), Young and Vecchione (2006a), Shea and Vecchione (2002), Diekmann and Piatkowski (2002b). See 
additional references in the family section.

Chtenopteryx canariensis Salcedo-Vargas and Guerrero-Kommritz, 2000

Chtenopteryx canariensis Salcedo-Vargas, and J. Guerrero-Kommritz, 2000. Mitteilungen aus dem Hamburgischen 
zoologische Museum und Institut, Hamburg, 97: 31-44 [32], [Type locality: 26° 20’N, 19° 21’W, south of Canary Islands. Other 
records: 12° 16’N, 23° 05’W; 0° 20’N, 25° 20’W. All known specimens were caught in nets that fished down to 1 000 m depth].

Size: Mantle length to 65 mm, the maximum of only 14 known specimens.

Geographical Distribution: Tropical eastern Atlantic Ocean.

Literature: Salcedo-Vargas and Young (2001a).

Chtenopteryx sepioloides Rancurel, 1970 

Chtenopteryx sepioloides Rancurel, 1970, Cahiers O.R.S.T.O.M., Océanographique, 8(4): 1-87 [39],

Size: Mantle length less than 100 mm.

Geographical Distribution: Central to western Pacific Ocean, Hawaii to Tuamotu Islands. Paralarvae epipelagic; adults 
mesopelagic to bathypelagic.

Literature: Rancurel (1970), Young and Vecchione (2001). See additional references in family section.
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2.10 Fam ily CRANCH IIDAE Prosch, 1847 by Clyde F.E. Roper and Patrizia Jereb

Cranchiidae Prosch, 1847, Kongelige Danske Videnskabernes Selskabs Skrifter, (5)1: 71.

Type Genus: Cranchia Leach, 1817: 140.

FAO Names: En -  Cranch squids; F r -  Encornets-outres; Sp -  Cranquilurias.

Diagnostic Features:1/ The family Cranchiidae contains a great diversity of species which exhibit a wide variety of basic 
characters, as well as significant variation in size, from small (about 100 mm mantle length) to gigantic (over 2 000 mm mantle 
length). One prominent character, however, easily distinguishes all members of the group from all other species of squids: the 
mantle is fused to the head at the nuchal cartilage and to the funnel at its 2 posterolateral corners in the locus of the 
funnel-mantle locking apparatus. Mantle cavity is divided into a dorsal and a ventral chamber by a broad horizontal 
membrane formed by a modification of the funnel retractor muscles. Buccal membrane is provided with 8 connectives (7 
lappets) that attach to the ventral borders of arms IV (formula: DDW); the armature of the tentacular clubs generally is in 4 
transverse series of suckers (hooded hooks in median series in Galiteuthis and Mesonychoteuthis); tentacular stalks, variable 
in length and diameter among species, with 2 to 4 series of alternating carpal suckers and pads for most of tentacle length; the 
short to medium-length muscular arms have biserial suckers with wide apertures, often without dentition; (hooded hooks occur 
on midarm in Mesonychoteuthis); well-developed trabeculate protective membranes occur along both margins of all arms; 
either right or left ventral arm (IV) hectocotylized (absent in some species); photophores are present on the ventral 
one-half to two-thirds (or more) of the eyes and on the arm tips (“brachial end organs”) and ink sac/digestive gland of some 
species; large buoyancy chamber extends around viscera for entire length of mantle cavity; digestive gland usually 
spindle-shaped, well posterior to cephalic cartilage. The mantle is stout to elongate, cylindrical, conical or spindle-shaped; the 
posterior end varies from blunt, rounded (Bathothauma) to sharply-pointed, filiform (Taonius) Mantle thin walled, 
sometimes termed “leathery” but usually muscular; some species develop cartilaginous-like tubercles on external 
surface of mantle; midline of rachis and conus of gladius usually visible through skin. Fins normally quite thin (except very 
thick, muscular in Mesonychoteuthis), insert laterally along lanceola and conus of gladius; shape varies greatly among 
species: widely separated, small, paddle-shaped, subterminal; medium-sized to large, rounded, terminal; ovate or lanceolate, 
terminal or terminal-lateral. Gladius with long, narrow rachis, dorsal keel weak or absent anteriorly (except strong in Leachia), 
bordered posteriorly with short to long vanes that form into a long lanceola (spindle-shaped to broad or diamond-shaped; 
weakly to strongly keeled) with short, broad to long, filiform, usually hollow, conus (exceptions in Helicocranchia and 
Bathothauma) Funnel moderately to very large; funnel valve variably present or absent; dorsal pad of funnel organ an inverted 
V- or U-shape, normally with 2 or 3 papillae or flaps or both (up to 7 papillae in Leachia), 2 small to very large ventral pads of 
various shapes: oval, kidney, crescent, L-shaped, etc. Head short, frequently dominated by large eyes that are sessile, 
prominent or protruding, usually oriented anteriorly or anterolaterally; eyes with photophores.

Size: Very diverse among species; adults range from 10 to well over 200 cm mantle length.

Geographical Distribution: A family with high species diversity, the Cranchiidae is represented in virtually all of the world’s 
oceans and seas, with the notable exception of the Arctic Ocean. Species diversity predominates in the subtropical and tropical 
waters. All genera occur circumglobally in tropical and subtropical waters, except Egea, restricted to the tropics, and 
Teuthow’enia, uniquely restricted to the sub-Arctic, north temperate and eastern tropical waters of the Atlantic Ocean and to 
circumglobal transition waters of the Southern Subtropical Convergence. Taonius and Galiteuthis occur in temperate and 
subpolar waters circumglobally; Galiteuthis glacialis and Mesonychoteuthis hamiltoni are circumglobal, but mainly restricted 
to Antarctic regional waters. Details of geographic and vertical distributions are given in Voss, 1988, Voss, etal. 1992b, Nesis, 
1999b.

Habitat and Biology: Squids of the Family Cranchiidae are ubiquitous, both in geographical and vertical distribution. The 
species range in the sub-Arctic, proliferate into the subtropics and tropics and occur even in Antarctic waters. As paralarvae and 
juveniles they occur in the epipelagic zone, then, with growth, undergo gradual ontogenetic descent into mesopelagic and 
bathypelagic realms; adults of some species are known to inhabit depths in excess of 2 000 m. Many cranchiid species exhibit 
varying degrees of diel vertical migration; some seem not to migrate vertically at all. Other species occur in transitional zones 
and a few even are associated with near-coastal pelagic habitats. The paralarvae and young of cranchiids are characterized by 
stalked eyes and a stalked arm crown of variable lengths; very short arms and long tentacles; frequently a ventrally-directed 
rostrum on the eyes; absence of photophores. They do not closely resemble the adults of their species; historically the 
paralarvae were not connected with their conspecific adults. This has resulted in considerable overnaming, creation of 
synonyms and taxonomic confusion. The combined characters uniquely possessed by cranchiids have enabled them to 
develop increased buoyancy and very efficient respiration; these are the fusions of the mantle, head and funnel and the 
partitioning of the mantle cavity and coelom into 2 chambers in which a weak solution of low density ammonium chloride (NH4CI) 
provides near-neutral buoyancy. Prior to the onset of ontogenetic descent, paralarval/juvenile cranchiids live in near-surface 
waters where they are readily identified by their long eyestalks. Marked morphological changes occur during ontogenetic 
descent and maturation, including change of eye shape and position, change of fin shape, increased pigmentation, 
development of photophores on arm tips, modification of arm structure, and loss of tentacles. A few species of cranchiids have 
been observed alive in their deep-sea habitats from submersibles. Among other observations, several species have been

1/ Much of the information and data in this chapter has come from the thorough, comprehensive revisionary and monographic works of N. A. 
Voss (1974, 1980, 1985, 1988), to whom the authors are most grateful.
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observed in a stereotypic resting position, with their arms and tentacles held tightly together in a bundle and held dorsally over 
their heads. This position is known as the “cockatoo” posture because of its general resemblance to the cockatoo bird. 
Additional observations have been made on behaviour, positions, locomotion, chromatophore patterns, etc. Cranchiids are 
prey in varying degrees of importance to a number of pelagic predators, e.g. numerous cetacean species including sperm 
whales, pygmy sperm whales, Orca whales, pot-head whales, dolphins, Dali’s porpoise; also swordfish, tunas, lancetfish, 
smooth and scalloped hammerhead sharks, blue sharks, tiger sharks and albatrosses.

Interest to Fisheries: Currently no directed fishery of any sort is conducted on any species of Cranchiidae. Indeed, it seems
doubtful that a fishery would ever develop, because all species possess a large buoyancy chamber in the mantle cavity filled 
with low density ammoniacal fluid. Furthermore, the mantle tissue on most species, while “muscular”, is very thin and leathery. 
The musculature of the mantle in Mesonychoteuthis hamiltoni, which grows in excess of 2 m mantle length, is significantly 
thicker than on other cranchiids, but its rather soft, gelatinous consistency makes it unsuitable for human consumption. 
However, future research might reveal other uses, e.g. pharmaceutical, biochemical.

Local Names: USA: Bathyscaphoid squids, Glass squids (Plate VII, 37).

Remarks: The systematics of the group remained in a very confused, unsettled state for most of its history, beginning in the 
early to mid-nineteenth century. Only since the monumental, critical, monographic works of N.A. Voss in the late twentieth 
century have the systematics, relationships, distributions been thoroughly enough determined to allow a high degree of 
understanding and stability to occur (Voss, 1974, 1980, 1985, 1988; Voss and Voss 1983; Voss, et al. 1992b).

The Cranchiidae as currently understood consists of 13 genera and in excess of 60 species, a number of which are very poorly 
known or undescribed. The genera are grouped under 2 subfamilies, the Cranchiinae and the Taoniinae.

Because none of the species of the Cranchiidae appears to have any potential for fishery development at this point, all species 
in principle are Level 3 Species. However, greater detail than normally provided for in Level 3 taxa is included here when 
literature is available, because of the ubiquitous occurrence of the family throughout all the world’s oceans and seas, to all 
bathymetric zones, and to its massive nutritive contribution to the thousands of species of marine mammals, fishes,
invertebrates, cephalopods and sea birds that prey on them.

The literature on the Cranchiidae is vast and scattered. Consequently, references cited here for the family level are those with 
greatest current relevance to systematics and biology and those that are representative of particular aspects of biology, e.g. 
prey-predator relationships, in situ behaviour.

Literature: Voss, N. A. (1974,1980,1985,1988), Voss and Voss (1983), Seapy and Young (1986), Vecchione and Roper (1992
[1991]), Voss et ai. (1992b), Young and Mangold (2008a), Nesis (1999b), Sweeney and Young (2003h).

Key to the genera of Cranchiidae (adults) (from N. A. Voss, 1980)

1a. Ventral surface of mantle with 1 or 2 cartilaginous strips extending posteriorly from anterior apex of 
funnel-mantle fusions; funnel fused to head laterally; eyes with 4 or more small, round to oval
photophores....................................................................................................................... (Subfamily Cranchiinae) —» 2

1b. Ventral surface of mantle without cartilaginous strips extending posteriorly from anterior apex of 
funnel-mantle fusions; funnel free from head laterally; eyes with 1 usually large photophore, or 2 or 3 
markedly dissimilar-sized photophores with the largest usually crescent-shaped...............(Subfamily Taoniinae) —» 4

2a. Ventral surface of mantle with 2 cartilaginous strips in inverted V-shaped pattern extending 
posteriorly from anterior apex of funnel-mantle fusions; funnel valve present; dorsal pad of funnel
organ with 3 longitudinal, triangular flaps; gladius with short c o n u s ......................................................................—»5

2b. Ventral surface of mantle with 1 cartilaginous strip extending posteriorly from anterior apex of 
funnel-mantle fusions; funnel valve absent; dorsal pad of funnel organ with 3 to 7 narrow papillae; 
gladius with long slender c o n u s ............................................................................................................................ Leachia

3a. Mantle covered with cartilaginous tubercles; eyes with 14 photophores; brachial photophore
present on all arms in near-mature and mature females; suckers in 4 series on midportion of
hectocotylized right IV in m ales.............................................................................................................................Cranchia

3b. Mantle without cartilaginous tubercles except on ventral cartilaginous strips and sometimes on
dorsal median line; eyes with 4 or 14 photophores; brachial photophore present only on arms III in 
near-mature and mature females; suckers in 2 series on midportion of hectocotylized right or left IV 
in m a le s ............................................................................................................................................................. Liocranchia

4a. Fins small, paddle-shaped, subterminal; eyes with 1, usually large, photophore................................................. —» 5
4b. Fins not paddle-shaped, may be short to long, round to lanceola-shaped, terminal or terminal

lateral; eyes with 1 large and 1 or 2 small photophores ...................................................................................... —> 6
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5a. Fins fused distally, inset on short rostrum of gladius which projects dorsally free of end of mantle;
eyes small to m e d iu m ............................................................................................................................... Helicocranchia

5b. Fins widely separated, insert on lateral expanded ends of transverse extensions of posterior end of
gladius; eyes proportionally large to h u g e ..................................................................................................Bathothauma

6a. Gladial conus short, broad to narrow; fins short (<25% mantle length), oval to round; digestive gland
long, narrow, spindle-shaped .....................................................................................................................................—» 7

6b. Gladial conus medium to long, narrow, or needle-like to filiform; fins medium to long (30 to 60%
mantle length), narrow, lanceolate to ovate; digestive gland stout, spindle-shaped or ro u n d e d ........................—» 8

7a. Posterior fin insertions do not extend to tip of gladius; no tubercles present on funnel-mantle fusion 
cartilages; dorsal pad of funnel organ with large, triangular lobe on each lateral arm; eyes with small, 
round, anterior photophore indented into median anterior margin of large, round, posterior photophore . . . .Sandalops 

7b. Posterior fin insertions extend to tip of gladius; 2 small tubercles present at anterior end of 
funnel-mantle fusion cartilages; dorsal pad of funnel organ with large, spatulate papilla on each 
lateral arm; eyes with small, crescent-shaped, anterior photophore lying closely within concavity of 
large, crescent-shaped, posterior photophore..................................................................................................Liguriella

8a. Anterior fin insertions on lateral margins of lanceola of g la d iu s ............................................................................... —>9
8b. Anterior fin insertions on lateral margins of m a n tle ..................................................................................................—> 11

9a. Tentacular club with hooded hooks, marginal suckers of manus greatly reduced in size or lost; arms
IV the longest in juveniles, approximately coequal to III in adults; gladial conus narrow or need le-like .................. —>10

9b. Tentacularclub without hooded hooks (enlarged suckers with 1 or2 large, central, hook-like teeth on 
distal margin), marginal suckers of manus not greatly reduced in size or lost; arms III the longest in 
juveniles, the longest or approximately coequal to II in adults; gladial conus filifo rm .......................................Taonius

10a. Arms without hooded hooks; fins lanceolate becoming attenuate posteriorly............................................. Galiteuthis
10b. Arms with hooded hooks on midportion; fins stout, ovate (nearly round in combined outline in

juvenile), do not become attenuate p o s te rio rly ................................................................................. Mesonychoteuthis

11a. Funnel valve present; dorsal pad of funnel organ with triangular flap on each lateral arm; eyes with 2 
photophores (large, roughly crescent-shaped posterior photophore, and within its concavity, smaller,
roughly elongate S-shaped anterior photophore); carpal suckers in 2 series on tentacular stalk.............................. —> 12

11b. Funnel valve absent; dorsal pad of funnel organ with long, spatulate papilla on each lateral arm; 
eyes with 3 photophores (large, crescent-shaped posterior photophore, and within its concavity, a 
smaller, crescent-shaped anterior photophore anda third small, oval photophore); carpal suckers in 
4 series set in zigzag pattern on tentacular s ta lk ........................................................................................ Teuthowenia

12a. Photophores absenton ventral surface of stout, spindle-shaped, digestive gland; long, single united
digestive d u c t .................................................................................................................................................................Egea

12b. Large compound photophore present on ventral surface of rounded digestive gland; 2 short
digestive ducts remain se p a ra te .............................................................................................................Megalocranchia

2.10.1 Subfam ily CRANCHIINAE Pfeffer, 1912
Cranchiinae Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2: [644],

Type Genus: Cranchia Leach, 1817.

Cranchia Leach, 1817, Zoological Miscellany, 3(30): 137-141 [140],

Diagnostic Features: The Cranchiinae is characterized by the presence on the ventral surface of the mantle of 1 or 2 
cartilaginous strips (with cartilaginous tubercles) that originate at each funnel-mantle fusion and extend posteriorly along the 
line(s) of the lateral fusion of the funnel/mantle; funnel fused to head laterally; 1 or more rows of 4 or more small, round to 
oval photophores on the eyes; right or left IV hectocotylized in males; secondary sexual modification may be present on tips of 
arms III (or absent); adult females may have brachial photophore on tip of arm III (or on all 4 pairs); ceacum larger than stomach.

Remarks: This subfamily contains the genera Cranchia, Leachia and Liocranchia.

Literature: See references listed for the family and for Cranchia scabra
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Cranchia Leach, 1817

Cranchia  Leach, 1817, The Zoological Miscellany; being Descriptions of New or Interesting Animals, 3(30): 137-141 [140], 

Type Species: Cranchia scabra Leach, 1817.

Frequent Synonyms: None.

Diagnostic Features: Mantle stout, spindle-shaped, covered with variable-sized, complex, cartilaginous tubercles, 
with tops bearing spines; tapers to broad posterior point; 2 short cartilaginous strips of co-equal length from each 
funnel-mantle fusion, V-shaped with complex multipoint tubercle at apex; each fin nearly oval with free posterior lobe; each eye 
with 14 photophores; brachial end organ (photophore) present on tips of all arms of premature and mature females;
suckers in 4 series on midportion of hectocotylized right arm IV; funnel valve present; gladius with short conus.

Size: Mantle length to 150 mm.

Geographical Distribution: It is distributed circumglobally in subtropical and tropical epipelagic to mesopelagic waters. 

Habitat and Biology: Prey to numerous oceanic predators.

Remarks: The genus Cranchia is monotypic, represented only by C. scabra.

Literature: See references listed for the family and for C. scabra.

Cranchia scabra Leach, 1817 Fig. 185; Plate VII, 36

Cranchia scabra Leach, 1817, Zoological Miscellany 3(30): 137-141 [140], [Type locality: off Congo, West Africa],

Frequent Synonyms: Loligo cranchia  Blainville, 1823; Octopus (Philonexis) eylais d’Orbigny, 1834; Cranchia hispida 
Pfeffer, 1884; C. tenuitentacuieta Pfeffer, 1884.

FAO Names: En -  Rough cranch squid; F r -  Encornet-outre rude;
Sp -  Cranquiluria ruda.

Diagnostic Features: See generic account.

Size: Maximum mantle length to 150 mm.

dorsal view 

Fig. 185 Cranchia scabra
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Geographical Distribution: This species is circumglobal, oceanic waters in tropical and subtropical open oceanic waters; 
known from 43°N to 35°S as generally proscribed by the north and south subtropical convergences (Fig. 186).
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Fig. 186 Cranchia scabra
Know n d istribution Probable presence

Habitat and Biology: Paralarvae and juveniles are epipelagic to upper mesopelagic (upper 400 m), while adults descend to 
mesopelagic and bathypelagic zones, perhaps to 2 000 m.

Literature: Clarke and Lu (1974, 1975), Lu and Clarke (1975b), Roper and Lu (1990), Roeleveld et al. (1992), Arkhipkin 
(1996c), Quetglas etal. (1999a, 2000b).

Leachia Lesueur, 1821

Leachia Lesueur, 1821, Journal o f the Academy of Natural Sciences of Philadelphia, 2(1): 86-107 [89],

Type Species: Leachia cyclura  Lesueur, 1821.

Frequent Synonyms: Perothis Rathke, 1833; Perotis Gray, 1849 (erroneous spelling of Perothis Rathke, 1833); 
Dyctydiopsis Rochebrune, 1884; Dictydiopsis Hoyle, 1885a (erroneous spelling of Dyctydiopsis Rochebrune, 1884); 
Pyrgopsis Rochebrune, 1884; Drechselia Joubin, 1931.

Diagnostic Features: Mantle elongate, slender, spindle-shaped, tapers posteriorly to sharp point; ventral surface with a 
single cartilaginous strip that extends posteriorly from the apex of each funnel-mantle fusion; funnel fused to head 
laterally; funnel valve absent; gladius with long, slender conus; fins barely unite posterior to gladius; fins together transversely 
elliptical; eyes with 5 to 21 oval photophores (species dependent); brachial photophores present on tips of arms III in 
mature or nearly mature females; median suckers on manus of club greatly enlarged (unique to the family).

Size: Small to medium-sized squids, mantle length up to 200 mm.

Geographical Distribution: Leachia is a circumglobal genus in tropical and subtropical waters.

Habitat and Biology: It occurs from the epipelagic (surface) to the bathypelagic zone, to around 2 000 m.

Remarks: Of the 14 nominal species in the genus Leachia, at least 6 species are valid, one yet to be named. The closely 
related species show contiguous geographical distributions with considerable overlap. While the genus is easily characterized, 
the species are not easily recognized, because of incomplete descriptions based principally on paralarvae. Currently, 
geographical location is a most important “character” for identifying species. Leachia is the only genus in the subfamily 
Cranchiinae in which the paralarvae have stalked eyes. The cartilaginous tubercles consist of hyaline cartilage and they are 
covered with epidermis. Some species have been photographed alive, in situ.

Literature: Roper and Lu (1990), Voss et al. (1992b). See also references listed for the family and for Leachia species.
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Leachia cyclura Lesueur, 1821 Fig. 187

Leachia cyclura  Lesueur, 1821, Journal of the Academy of Natural Sciences 
of Philadelphia, 2(1): 86-107 [90], [Type locality: southern Indian Ocean at 
33°S, 37°E, off South Africa],

Frequent Synonyms: Loligo leachi Blainville, 1823; Perothis eschascholtzi 
Rathke, 1833; Loligopsis guttata  Grant, 1833.

FAO Names: En -  Leach’s cranch squid; Fr -  Encornet-outre de Leach; 
Sp -  Cranquiluria de Leach.

Diagnostic Features: Length of cartilaginous tubercle strip about 20 to 
30% of mantle length; 8 eye photophores, 5 in outer row, 3 near pupil (at 60 
to 70 mm mantle length).

Size: Maximum mantle length 150 to 200 mm.

Geographical Distribution: Leachia cyclura inhabits tropical and southern 
subtropical Indo-West Pacific oceanic waters (Fig. 188).

Habitat and Biology: Bathymetric range from surface waters to bathypelagic, 
around 2 000 m, following a gradual process of ontogenetic descent.

Remarks: The species apparently was originally described from an illustration 
of the specimen drawn at sea and has not been recorded extensively in the 
literature.

Literature: Voss (1980), Nesis (1982, 1987).

▼ ^  
dorsal view

Fig. 187 Leachia cyclura
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Fig. 188 Leachia cyclura
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Leachia atlantica (Degner, 1925)
Pyrgopsis atlantica  Degner, 1925, Report of the Danish Oceanographic Expeditions, 1908 to 1910, Mediterranean and 
Adjacent Seas, 2(9): 1-94 [54], [Type locality: 36°13’N, 09°44’W (Atlantic Ocean)].

Frequent Synonyms: None.

Diagnostic Features: Length of cartilaginous tubercular strip 14 to 15% of mantle length; 6 photophores on eye, 5 in outer row, 
1 near pupil; large elongate photophore on tips of arms III in maturing and mature females.

Size: Maximum mantle length to 100 mm.

Geographical Distribution: Broadly distributed in the Atlantic Ocean subtropical and tropical regions; recorded from 50°N to 
21 °S (carried by the Gulf Stream, meanders as far as the Grand Banks off Newfoundland); Bay of Biscay, Gulf of Mexico, 
northern Caribbean Sea, Straits of Florida).

Habitat and Biology: An open ocean species, paralarvae and juveniles inhabit epipelagic to mesopelagic zones, while adults 
occupy mesopelagic to bathypelagic depths to greater than 1 000 m. Some diel vertical dispersal may occur; numerous night 
and early morning captures of mature and spent females at or near the surface indicate that spawning occurs in near-surface 
waters. Closing net captures off Bermuda of Leachia cf. atlantica juveniles and subadults were recorded at 50 to 60 m during 
the day; at night most specimens occurred at 50 to 100 m, but largest specimens (26 to 48 mm mantle length) were taken at 135 
to 230 m; most large specimens taken during daytime were the deepest captures.

Remarks: This species is sympatric with Leachia lemur in Atlantic subtropical waters.

Literature: Guerra (1992), Herring et al. (2002), Vecchione (2002).

Leachia danae (Joubin, 1931)

Drechselia danae Joubin, 1931, Annales de l ’Institut Océanographique, (N.S.), 10(7): 169-211 [197], [Type locality: 06°40’N, 
80°47’W, Gulf of Panama, eastern Pacific Ocean],

Frequent Synonyms: None.

Diagnostic Features: Eyes with 21 photophores, 8 in outer row, 5 in middle row, 8 in inner row near the pupil.

Size: Maximum mantle length from 180 to 190 mm.

Geographical Distribution: This species has been recorded in equatorial waters of the eastern tropical Pacific Ocean, 
between 23°N to about 14°S and west to about 145°W.

Habitat and Biology: Paralarvae and small juveniles occur in the upper few hundred metres of the epipelagic zone, while larger 
animals descend ontogenetically to depths greater than 1 000 m in the bathypelagic zone. Some diel movement occurs.

Literature: Voss et al. (1992b), Young and Mangold (2007a).

Leachia dislocata Young, 1972

Leachia dislocata Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [80], [Type locality: 32°35’N 118°06’W, off 
southern California, eastern North Pacific Ocean],

Frequent Synonyms: None.

Diagnostic Features: Cartilaginous tubercerular strip length occupies 12 to 17% of mantle length; second complex tubercle at 
anterior end of strip noticeably displaced medially; eyes with 15 photophores, 8 in outer row, 7 in inner row (3 large, 4 small).

Size: Maximum mantle length to 150 mm.

Geographical Distribution: This species occurs in oceanic waters of the eastern North Pacific Ocean in the California Current 
between approximately 25°N and 45°N and westward in North Pacific central waters to 160°W, including the Hawaiian Islands; 
in the Peru-Chile Current between about 15°S and 25°S.
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Habitat and Biology: Juveniles occur in the upper few hundred metres of the epipelagic zone; then with ontogenetic growth 
they descend into the bathypelagic depths of 1 000 mor more. Mating and spawning appearto occur in the upper 200 m, based 
on captures of mature males and a spent female in those upper epipelagic waters.

Literature: Young (1972a), Roper and Young (1975).

Leachia lemur (Berry, 1920)

Pyrgopsis lemur Berry, 1920a, Proceedings of the United States National Museum, 58(2335): 293-300 [298], [Type locality: 
35°27’N 73°14’W, east of Cape Hatteras, western North Atlantic Ocean],

Frequent Synonyms: None.

Diagnostic Features: Cartilaginous tubercular strip occupies about 35% of mantle length; eyes with 5 photophores, 4 outer, 
1 inner.

Size: Maximum mantle length to 70 mm.

Geographical Distribution: Leachia lemur seems restricted to the North Atlantic subtropical region west of about 50°Winthe 
northern and southern Sargasso Sea.

Habitat and Biology: Paralarvae and juveniles occur in the upper few hundred metres of the epipelagic zone, while larger 
animals descend progressively with growth (ontogenetic growth) to bathypelagic depths in excess of 1 000 m. Matures at 60 to 
70 mm mantle length; apparently mates and spawns in deep water. Very extensive sampling in the western North Atlantic 
yielded L  lemur only in the winter months; the species frequently is captured along the offshore edge of the Gulf Stream in its 
more poorly defined interface with Sargasso Sea water.

Literature: Lea (1985), Vecchione and Roper (1986), Diekmann and Piatkowski (2002a).

Leachia pacifica (Issel, 1908)

Zygaenopsis pacifica  Issel, 1908, Monitore Zoologico Italiano, 19(4): 102-104 [103], [Type locality: 14°32’S, 167°43’W, 
between Tahiti and Pago Pago Islands, central western Pacific Ocean],

Frequent Synonyms: Liocranchia brocki Pfeffer, 1884; L. elongata, Issel, 1908; Fusocranchia alpha  Joubin, 1920; 
Liocranchia intermedia  Robson, 1924.

Diagnostic Features: Large brachial photophores develop on arms III of mature females. Eyes with 6 photophores, 5 outer, 
1 inner; tubercular strips with a second, large anterior tubercle noticeably offset medially from the linear pattern.

Size: Maximum mantle length to 60 mm.

Geographical Distribution: This small oceanic species is geographically broadly distributed in the tropical waters of the North 
Pacific and Indo-Pacific oceans, and westward into equatorial waters of the Indian Ocean.

Habitat and Biology: The vertical distribution for juveniles is very shallow in the epipelagic zone, from near surface to about 
150 m. As sexual maturity occurs, the subadult squid undergo a sudden ontogenetic descent; animals of about 45 to 55 mm 
mantle length may be found throughout the water column between about 200 to 1 300 m; mature animals occur at depths from 
about 1 200 to 1 800 m (possibly to 2 300 m) where they become fully mature, mate and spawn.

Remarks: The species co-occurs with Leachia dislocata in the Indian Ocean.

Literature: Young (1975b, 1978), Young and Mangold (2007a).
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Liocranchia Pfeffer, 1884

Liocranchia  Pfeffer, 1884, Abhandlung aus dem Gebiete der Naturwissenschaften, Hamburg, 8(1): 1-30 [25],

Type Species: Liocranchia reinhardti (Steenstrup, 1856).

Frequent Synonyms: Fusocranchia  Joubin, 1920.

Diagnostic Features: Mantle elongate, spindle-shaped, tapers posteriorly to narrow point, not covered with cartilaginous 
tubercles; 2 moderately long cartilaginous strips studded with cartilaginous tubercles extend from each funnel-mantle 
fusion in inverted-V pattern, co-equal in length or ventral component the longest; fins unite posterior to gladius, ovoid to 
nearly circular; funnel valve present; gladius with short conus; eyes with 4 or 14 oval photophores; brachial photophores 
present only on tip of arms III in premature and mature females; suckers in 2 series on midportion of hectocotylized right or left 
arm IV in males.

Size: Medium-sized squids up to 250 mm mantle length.

Geographical Distribution: The species are circumglobal in tropical to subtropical oceanic waters.

Habitat and Biology: Liocranchia squids occupy epipelagic to bathypelagic depth zones. They are prey to numerous oceanic 
predators.

Remarks: Liocranchia is comprised of 2 species, L. reinhardti and L. valdiviae, medium-sized squids up to 250 mm mantle 
length. The species are circumglobal in tropical to subtropical oceanic waters; they occupy epipelagic to bathypelagic depth 
zones. Prey to numerous oceanic predators.

Literature: See references listed for family and Liocranchia species.

Liocranchia reinhardti (Steenstrup, 1856) Fig. 189

Leachia reinhardti Steenstrup, 1856, Kongelige Danske Videnskabernes 
Selskabs Skrifier, series 5, 4:185-216 [200], [Type locality: North Atlantic 
Ocean, 15° 19’N, 24°54’Wand 23°N, 32°W],

Frequent Synonyms: Liocranchia brocki Pfeffer, 1884; L. elongata, Issel, 
1908; Fusocranchia alpha  Joubin, 1920; Liocranchia intermedia  Robson, 
1924.

FAO Names: En -  Reinhardt’s cranch squid; Fr -  En cornet-outre de 
Reinhardt; Sp -  Cranquiluria de Reinhardt.

Diagnostic Features: Possesses cartilaginous tubercles along dorsal 
midline, overlaying gladius; 14 oval photophores on eye.

Size: Maximum mantle length to 250 mm.

dorsal view

Fig. 189 Liocranchia reinhardti
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Geographical Distribution: Liocranchia reinhardti is distributed circumglobally in tropical and subtropical waters, recorded 
from 50°N to about 35°S, generally bounded by the north and south subtropical convergences (Fig. 190).
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Fig. 190 Liocranchia reinhardti
Known distribution

Habitat and Biology: Its vertical distribution as paralarvae and juveniles is epipelagic to upper mesopelagic, while the adults 
occur at lower epipelagic, mesopelagic and bathypelagic depths; surface to 1 200 m. In Hawaiian waters, at least. L. reinhardti 
appears to be a strong vertical migrator, probably a component of the mesopelagic boundary fauna where it is most common 
over bottom depths of 700 m or less, rather than in deeper offshore waters.

Literature: Young (1972a, 1995), Lu and Roper (1979), Piatkowski and Welch (1992 [1991]), Roper and Lu (1990), Voss etal. 
(1992b), Guerra (1992), Arkhipkin (1996c), Chesalin and Zuev (2002b).

Liocranchia valdiviae Chun 1910

Liocranchia valdiviae  Chun, 1910, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition dem Dampfer Valdivia, 
1898-1899, 18(1): 1-401 [337], [Type locality: 04°45’S, 48°58’E, Indian Ocean],

Diagnostic Features: The species is distinguished from Liocranchia reinhardti by the absence of cartilaginous tubercles 
along dorsal midline and the presence of only 4 oval photophores on eyeball.

Size: Maximum mantle length unknown, perhaps from 200 to 250 mm.

Geographical Distribution: Liocranchia valdiviae occurs principally in the Indian and Pacific oceans; it also is present in the 
southeastern South Atlantic in the Benguela Current off South Africa; it is confined primarily to tropical and equatorial oceanic 
waters.

Habitat and Biology: The young (of 5 to 15 mm mantle length) are epipelagic, concentrated in the upper few hundred metres; 
juveniles of approximately 15 to 25 mm mantle length descend to mesopelagic depths of 500 to 700 m and animals greater than 
25 mm mantle length are bathypelagic, progressively deeper to in excess of 1 200 m. The species does not undergo a diel 
vertical migration, but occasional wanderers occur in shallower depths at night off Hawaii.

Literature: Roper and Young (1975), Voss et al. (1992b).
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2.10.2 Subfam ily TAONIINAE Pfeffer, 1912
Taoniinae Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2: [644],

Type genus: Taonitis Steenstrup, 1861.

Diagnostic Features: The Taoniinae is characterized by the absence of cartilaginous strips that extend posteriorly along the 
lines ofthefunnel-mantle fusions; the presence of a funnel that is free laterally (not fused to the head); and the presence on the 
eyes of 1 to 3 markedly dissimilar-sized and -shaped photophores, the largest one usually crescent-shaped.
Hectocotylus absent in males; secondary sexual modifications may occur on arms I, II, III or all 4 pairs of arms or absent entirely; 
adult females may have brachial photophore on tips of arms I, II, III (or on all 4 pairs), or absent altogether; ceacum smaller than 
stomach.

Remarks: This subfamily contains numerous and diverse species that are arranged in several genera, many of which were 
based on paralarval or juvenile forms (e.g. Fusocranchia, Teuthowenia, Taonidium) The currently recognized genera are: 
Taonius, Bathothauma, Belonella, Egea, Galiteuthis, Helicocranchia, Liguriella, Megalocranchia, Mesonychoteuthis, 
Sandalops and Teuthowenia.

Literature: See references listed in the family section and Helicocranchia.

Taonius Steenstrup, 1861

Taonius Steenstrup, 1861, Oversigt overdet Kongelige Danske Videnskabernes Selskabs Forhandlinger, 1861: 69-86 [83], 

Type Species: Taonius pavo  (Lesueur, 1821).

Frequent Synonyms: Desmoteuthis Verrili, 1880-1881; Toxeuma Chun, 1906; Belonella Lane, 1957.

Diagnostic Features: Mantle very long, slender, widest anteriorly, tapers to sharply filiform posteriorly, not covered with 
cartilaginous tubercles, somewhat gelatinous in adults; funnel-mantle fusion cartilages small, narrow (to stout), oval, without 
tubercles (a single tubercle may be present in juveniles); mantle-nuchal fusion cartilage oval, extends onto head, tubercles 
absent; fins long, terminal, narrow, lanceolate, anterior lobes small, very attenuate posteriorly, extend to tip of gladius; funnel 
large, dorsal pad of funnel organ small, stout, inverted U-shape with 3 short, fat, round papillae, the central one with a thin 
terminal flap; funnel valve absent; eyes very long and stalked in paralarvae, become tubular in juveniles and then huge, nearly 
spherical in adults, where they dominate head, protruding, anteriorly directed; 2 photophores on ventral surface of eyes: a 
large posterior crescent-shaped organ that engulfs the small anterior crescent-shaped photophore; arm-tip 
photophores absent; tentacular club without hooded hooks, with enlarged suckers with 1 or 2 large, hook-like central 
teeth distally; marginal suckers not reduced in size or lost; tentacular stalk with 2 series of alternating suckers and knobs on 
distal two-thirds; conus of gladius very filiform.
Size: Medium-to large-sized squids, up to 660 mm mantle length.

Geographical Distribution: The genus is oceanic cosmopolitan in tropical, subtropical, temperate and subpolar regions.

Habitat and Biology: Vertical distribution extends from the upper 200 m for paralarvae to the mid-depths of 600 m for 
juveniles; ontogenetic descent continues until the mature adults occur at 2 000 m and deeper. A diel vertical migration does not 
seem to occur. Spawning appears to occur suddenly, very near the surface at night.

Remarks: Taonius currently consists of 3 species, although at least 2 other species are thought to exist in the contiguous 
geographical distributions that seem to occur among congeners of the genus (Voss et al., 1992a; Voss pers.com).

Literature: Voss (1980, 1992); Young and Mangold (2008e). See additional references listed in the species accounts.
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Taonius pavo (Lesueur, 1821) Fig. 191

Loligo pavo  Lesueur, 1821, Journal of the Academy of Natural 
Sciences of Philadelphia, 2(1): 86-101 [96], [Type locality: 
Sandy Bay, off Massachusetts, western North Atlantic Ocean],

Frequent Synonyms: None.

FAO Names: En -  Peacock cranch squid; Fr- 
paon; Sp -  Cranquiluria pavo.

Encornet-outre

Diagnostic Features: Mantle elongate, thin, tapers posteriorly. 
Fins lanceolate, extend half the mantle length. Head small, 
eyes bulbous. Arms with biserial, spherical suckers. Tentacles 
a little longer than arms. Club with 4 series of suckers; 
mesial sucker rings with 2 hook-like curved teeth. Marginal 
sucker rings with several sharp teeth.

Size: Maximum mantle length to 660 mm.

Geographical Distribution: Taonius pavo is known to be 
widely distributed in the open Atlantic Ocean midwaters from 
about 45°N to the Southern Subtropical Convergence; it may 
extend into the Indian Ocean in association with the Agulhas 
Current (Fig. 192).

Habitat and Biology: Vertical distribution as noted for the 
genus. See Literature.

Literature: Clarke and Lu (1974, 1975); Roper and Young 
(1975), Vecchione and Roper (1992 [1991]), Roeleveld et ai.
(1992), Moreno and Pereira (1998), Vecchione (2002).

tentacular club ventral view

Fig. 191 Taonius pavo
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Taonius belone (Chun 1906)

Toxeuma belone (Chun, 1906), Zoologischer Anzeiger, 31(2): 92-86 [86], [Type locality: 10°08’S, 97°14’E, central Indian 
Ocean],

Frequent Synonyms: Belonella pacifica  pacifica  Nesis, 1972a, Belonella belone Nesis (1982, 1987).

Diagnostic Features: Mantle very slender, thin, leathery; fins long, width about 15% of mantle length. Eyeball large, with lunate 
and bilobal crescent photophore. Arms short; sucker rings with broad, low teeth. Mesial 6 pairs of manal suckers transformed 
into 2 hooks; lateral accessory denticles vestigial.

Size: Maximum mantle length to about 530 mm.

Geographical Distribution: North subtropical and tropical/equatorial waters of the Pacific and Indian Oceans.

Remarks: Chun (1906) named Toxeuma belone from the Indian Ocean at 10°08’S, 97°14’E on the basis of a single specimen 
of 51 mm mantle length. Lane (1957) pointed out that the generic name Toxeuma was preoccupied and proposed the name 
Belonella belone Nesis (1972a) maintained a generic separation between Belonella and Taonius based in part on his 
observation of the different consistency of the tissues (gelatinous in Taonius and leathery in Belonella). Belonella and 
Taonius were synonymised by Voss (1980), even though some authors did not accept this action (e.g. Nesis, 1982, 1987; 
Okutani, 2005). The identity/validity of Chun’s species, however, was long considered uncertain; ongoing research (Voss, pers. 
comm.), supporting previously published data (Nesis, 1982, 1987; Voss, 1988; Voss et al., 1992b) and working hypotheses 
(Young and Mangold, 2008e), strongly indicate that Taonius belone be synonymised with T. pacificus, the latter species name 
obtained by synonymising Belonella pacifica pacifica, Nesis, 1972a with Taonius. Thus, the new combination is derived, 
Taonius belone (Chun, 1906), the specific name belone having priority (Jereb and Roper in Young and Mangold, 2008e).

Literature: Chun (1906), Lane (1957), Voss (1980), Nesis (1982,1987), Voss (1988), Voss eta!. (1992b), Young and Mangold 
(2008e).

Taonius borealis (Nesis, 1972)

Belonella borealis Nesis, 1972a, Zoologicheskij Zhurnal, 51(3): 341-350 [343], [Type locality: 44°07.8’N, 150°26.7’E, North 
Pacific Ocean],

Frequent Synonyms: None.

Diagnostic Features: Mantle leathery; photophores on eyeball crescent-shaped. Sucker rings dentate. Tentacular suckers 
with 1 or 2 major hooks and 1 to 3 accessory small lateral hooks.

Size: Maximum mantle length to about 500 mm.

Geographical Distribution: Taonius borealis is an oceanic species that occurs in the boreal, sub-Arctic region of the North 
Pacific Ocean, from the Bering Sea to eastern Honshu, Japan, Sea of Okhotsk to southern California.

Habitat and Biology: Paralarvae occur in the upper 200 m, undergo ontogenetic descent as juveniles to 400 to 600 m, then 
with continued growth descend to in excess of 2 000 m where sexual maturity occurs. Some diel vertical movement might occur.

Literature: Nesis (1982, 1987), Arkhipkin (1996b), Katugin et ai. (2006b).

Bathothauma Chun, 1906

Bathothauma Chun, 1906, Zoologischer Anzeiger, 31(2): 82-86. [86],

Frequent Synonyms: Leucocranchia Joubin, 1912.

Diagnostic Features: Medium-sized taoniids. Mantle elongate cylindrical, sac-shaped, rounded posteriorly. Cartilaginous 
tubercles absent (or nearly so) on funnel/mantle fusion. Fins small, widely separated, rounded, paddle-shaped, subterminal, 
inserted on lateral expanded ends of transverse extensions of posterior end of gladius (unique to this genus). Funnel valve 
absent, funnel organ with inverted V-shaped dorsal pad. Eyes large to huge, protruding, anteriorly oriented, nearly spherical; 
most of posteroventral surface covered with a single, very large, half-round photophore (unusual in family, shared only with 
Helicocranchia), indented in midanterior margin. Brachial photophores on arm tips of adult females unknown. Paralarva and 
juvenile exceptionally distinct with very long eye stalks, distinct rostrum on each eye, a long brachial pillar, widely separated fins.

Size: Medium-sized species: maximum mantle length to 200 mm.
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Geographical Distribution: The genus is circumglobal in tropical and subtropical zones.

Habitat and Biology: Bathothauma occupy the open oceans and occur from the near-surface epipelagic waters, as young, to 
the bathypelagic realm in excess of 2 000 m, as adults. The paralarval stage is extended to a very large size, about 100 mm 
mantle length, while adults attain 200 mm mantle length.

Remarks: Bathothauma currently is monotypic; the only species is B. lyromma However, ongoing research indicates that at 
least 4 very closely related species exist throughout their contiguous distributions.

Literature: Voss (1980), Voss et a/. (1992b).

Bathothauma lyronmia Chun, 1906 Fig. 193

Bathothauma lyromma Chun, 1906, Zoologischer Anzeiger, 31(2): 82-86. [86], 
[Type locality: 17°28’N, 29°42’W, West of Cape Verde Islands, southeastern 
Atlantic Ocean.

Frequent Synonyms: Leucocranchia pfefferi Joubin, 1912.

FAO Names: En -  Lyre cranch squid; F r -  Encornet-outre lyre; Sp -  Cranquiluria 
cítara.

Diagnostic Features: As given for the genus.

Size: Maximum mantle length to 200 mm.

Geographical Distribution: Bathothauma lyromma is an extremely broadly 
distributed oceanic species throughout the world oceans in tropical and 
subtropical zones; in the Atlantic known from 35° to 45°N to 35° to 40°S (Fig. 194).

Habitat and Biology: Its vertical range extends from subsurface epipelagic 
depths as paralarvae and undergoes very clear ontogenetic descent through the 
mesopelagic zone and into the bathypelagic waters to in excess of 2 000 m.

Literature: See references listed for the genus. Young (1970), Aldred (1974), 
Roper and Young (1975), Vecchione et al. (1989), Kubodera (1994).

ventral view
Fig. 193 Bathothauma lyromma
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Fig. 194 Bathothauma lyromma
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Egea Joubin, 1933

Egea Joubin, 1933, Annales de l ’Institut Océanographique, 13(1): 1-49 [43],

Frequent Synonyms: None.

Diagnostic Features: Mantle long, narrow, spindle-shaped, thin-walled, leathery, tapers posteriorly to attenuated tip; 
funnel-mantle fusion cartilage elongate, triangular, without tubercles; nuchal fusion cartilage conspicuous, spindle-shaped 
without tubercles; internal funnel-mantle fusion lines appear externally as non-cartilaginous, non-tubercular, inverted-V marks 
that originate on the mantle-funnel cartilages; fins lanceolate, terminal lateral, taper posteriorly to tip of gladius, no anterior 
lobes; fins attach laterally on mantle for one-third or more of mantle length (unusual in subfamily, shared only with 
Teuthow'enia); funnel moderately large; dorsal pad of funnel organ large, inverted V-shaped, broad anterior margin, 
triangular flap on each lateral limb, no midanterior papilla, ventral pads with anterior V-shaped notch; funnel valve present, 
well developed (unusual in subfamily, shared only with Megalocranchia), eyes spherical, protruding, anterolaterally 
oriented, ventral surface with 2 long, narrow photophores: 1 long, crescent-shaped, posterior (medial); 1 anterior 
(lateral) encircles two-thirds of lens, crescent-shaped with out-curved terminal curve at posterior end; brachial end 
organs (photophores) present on arms III in subadult females (adult females unknown); hectocotylus absent in mature males, 
all arm tips secondarily modified with 4 transverse series of minute suckers; tentacles medium length, muscular, stalk with 2 
series of suckers and pads on distal three-fourths; clubs slightly expanded, without carpal cluster, suckers on manus 
medium-sized, set on long stalks; gladius with very long, delicate, narrow rachis without anterior expansion; delicate vanes on 
posterior third of rachis form narrow, elongate lanceola; distal posterolateral margins of vanes in-roll ventrally without fusing to 
form hollow needle-like conus.

Size: Moderately large cranchiids; maximum reported mantle length 420 mm.

Geographical Distribution: Circumglobal in equatorial, tropical to subtropical waters (35°N to 42°N, to 25°S), in the Atlantic, 
Indian and western Pacific oceans. It occurs in the Gulf of Mexico, the western North Atlantic Gulf Stream system and the 
western North Pacific Kuroshiro Current system.

Habitat and Biology: The vertical distribution of paralarvae to approximately 35 mm mantle length is epipelagic, concentrated 
in subsurface waterto 200 m both day and night. With growth and metamorphosis (around 35 to 40 mm mantle length) juveniles 
broaden their range in the mesopelagic zone to 800 m or more. One subadult female was captured in a closing net at night at 
800 to 600 m in the western North Atlantic. Subadults and adults descend into the bathypelagic zone where maturation occurs 
in the 2 000 m zone. Captures of juveniles and large subadults at night in subsurface waters to about 300 m suggests that a 
portion of the population undergoes a diel vertical migration.

Remarks: The genus Egea currently is monotypic, represented by Egea inermis, but Voss etal. (1992b) indicate that a second 
species may exist.

Literature: Voss et al. (1992b), Young and Mangold (1999a).

E gea  in e rm is  Joubin, 1933, Anna les de l ’In s titu t 
Océanographique, 13(1): 1-49 [48], [Type locality: 33°51’N, 
66°43W, North Atlantic Ocean],

Size: Maximum mantle length to 420 mm.

FAO Names: En -  Unarmed cranch squid; Fr -  Encornet-outre 
désarmé; Sp -  Cranquiluria desarmada.

Diagnostic Features: See under Egea.

Frequent Synonyms: Phasmatopsis lucifer Voss, 1963b.

Egea inermis Joubin, 1933 Fig. 195

ypftM,

dorsal view 
Fig. 195 Egea inermis
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Geographic Distribution: See under Egea (Fig. 196).

Habitat and Biology: See under Egea generic account.

Literature: Zuev and Nesis (1971), Voss (1974), Lu and Roper (1979), Vecchione et at. (1989). Additional references are listed 
under Egea

60°E 120°E 180° 120°W 60°W 0°

Fig. 196 Egea inermis
I  Known distribution

Galiteuthis Joubin, 1898

Galiteuthis Joubin, 1898a, Annals of Scientific Naturalist, Zoology, series 8, 6: 279-292 [292],

Type Species: Galiteuthis armaia Joubin, 1898a.

Frequent Synonyms: Taonidium  Pfeffer, 1900; Crystalloteuthis  Chun, 1906; Phasmatoteuthion  Pfeffer, 1912; 
Cristalloteuthis Naef, 1921a (erroneus spelling of Crystalloteuthis Chun, 1906).

Diagnostic Features: Mantle long, slender, broadest in anterior half, tapers posteriorly to long, slender, pointed tip; mantle 
spindle shape, fins small in juvenile; numerous rounded cartilaginous tubercles present on mantle from about 10 mm mantle 
length, occasionally very numerous with growth (species-dependent); comma-shaped mantle-funnel fusion cartilages may 
have 2 elongate tubercles each with 2 or 3 cusps present on anterior portions; broad, triangular mantle-nuchal fusion cartilage, 
with 2 small turbercles on each side with 2 or 3 cusps; fins terminal, medium to long, lanceolate, variously attenuate 
posteriorly, with stout gladial spine and low delicate fringe to tip of gladius; anterior margin of fins insert on posterolateral 
margins of lanceola; funnel medium-sized, extends to mideye level; dorsal pad of funnel organ approximately inverted U-shape 
with 3 large, slightly flattened papillae; funnel valve absent; large, protruding, anterior laterally-directed eyes dominate 
head, their ventral (medial) surface with 1 large, very elongate, crescent-shaped posterior photophore that envelopes 1 
small, slightly crescent-shaped to round anterior (lateral) photophore; arms short; arms without hooded hooks; arm 
tips without brachial end-organ photophores; tentacles short to medium, muscular, 2 series of carpal suckers in pairs along 
distal two-thirds to three-fourths of stalk, carpal cluster present; club short, slightly expanded, 4 to 8 pairs median suckers on 
manus that with growth (from about 35 to 60 mm mantle length) become conspicuous, large, hooded hooks; suckers on 
lateral rows greatly reduced or lost; medium-width protective membrane with weak trabeculae; gladius with long, slender rachis, 
long narrow vanes that in-roll posteriorly, overlap, and form long, hollow, needle-like conus.

Size: Moderately large-sized squids. Some species may attain a large size to nearly 2 m total length (unconfirmed).

Geographical Distribution: Species within the genus are oceanic, pelagic, found variously circumglobally in all oceans in 
tropical, subtropical, temperate, subpolar and Antarctic waters; absent in Arctic Ocean.

Habitat and Biology: Squids vertical range extends from immediate subsurface depths as paralarvae into depths in excess of 
1 500 m as adults.

Remarks: Galiteuthis is comprised of 5 nominal species and at least 1 or 2 additional species are yet to be validated. 

Literature: Voss (1980), Rodhouse et al. (1992a). Additional references listed in individual species sections.
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Galiteuthis armata Joubin, 1898 Fig. 197

G aliteu th is  a rm ata  Joubin, 1898a, Annals o f Scientific 
Naturalist, Zoology, series 8, 6: 279-292 [292], [Type locality: 
?Nice, Mediterranean Sea],

Frequent Synonyms: Taonidium p fe ffe ri Russell, 1909.

FAO Names: En -  Armed helmet squid; Fr -  Encornet-outre 
armé; Sp -  Cranquiluria armada.

Diagnostic Features: Mantle long, lanceolated, fused with funnel 
and head in the occipital area. Mantel surface smooth. Fins 
lanceolated, reach the pinted tail of the mantle. Two to 4 small 
conical tubercles on the mantle-funnel fusion sites.

Size: Maximum mantle length to 610 mm.

Geographical Distribution: Galiteuthis armata occurs in the 
North Atlantic Ocean to 62°N southward to about 25°S, in tropical, 
northern subtropical, northern temperate waters; Straits of 
Florida, Gulf of Guinea, Bay of Biscay and Mediterranean Sea 
(Fig. 198).

Habitat and Biology: This species occurs over a very broad 
vertical range of depths and demonstrates a definite ontogenetic 
descent. Juveniles and paralarvae less than 30 mm mantle length 
have been captured in closing nets from subsurface depths to 
1 000 m, with greatest concentrations in the upper 200 m. By 
about 35 mm mantle length, juveniles descend below 600 m, 
while large subadults have been captured between 500 to greater 
than 2 500 m, with greatest numbers deeper than 1 300 m.

Local Names: ITALY: Totano armato.

Literature: Berdarand Cavallaro (1975), Lea (1985), Lefkaditou 
and Maiorano (2001), Vecchione and Pohle (2002), Okutani 
(2005).

tentacular club

Fig. 197 Galiteuthis armata
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Galiteuthis glacialis (Chun, 1906)

Crystalloteuthis glacialis  Chun, 1906, Zoologischer Anzeiger, 31(2): 82-86 [85], [Type locality: 59°16’S, 40°13’E, Antarctic 
Drift Current],

Frequent Synonyms: Teuthowenia antarctica Chun, 1910; Galiteuthis aspera Filippova, 1972.

Diagnostic Features: Two linear, multicuspid tubercles at each funnel-mantle fusion; 2 or 3 small, conical tubercles/cusps on 
each side of nuchal head-mantle fusion. Mantle surface rough, with many rounded cartilaginous tubercles in subadults.

Size: Maximum mantle length to 500 mm.

Geographical Distribution: Galiteuthis glacialis occurs in oceanic Antarctic circumpolar water masses (45°S to 70°S) and 
northward only where great masses of Antarctic intermediate waters flow out northward of the Antarctic Convergence 
(Fig. 199).

Habitat and Biology: The vertical distribution of paralarvae and juveniles extends from the lower epipelagic zone, 
concentrated around 200 m, but as shallow as around 75 m. With continued growth ontogentic descent finds larger juveniles 
concentrated at 300 to 1 000 m, subadults to 2 000 m; then sexual maturation occurs in very deep water in excess of 2 500 m. 
Significant diel vertical shifting appears to occur. Galiteuthis glacialis is one of the most abundant of Antarctic species of squid 
and is significant prey for albatrosses, Patagonian toothfish, southern elephant seals and cetaceans and it is a predator on 
Euphausia superba krill.

Literature: Roper (1969), Filippova (1992 [1991]), Rodhouseand Piatkowski (1995), Piatkowski etal. (2002), Laptikhovsky and 
Arkhipkin (2003a).

Galiteuthis pacifica (Robson, 1948)

Taonidium pacificum  Robson, 1948, Zoologica, Scientific Contributions of the New York Zoological Society, 33(3): 115-132 
[130], [Type locality: off Cocos Island, eastern tropical Pacific Ocean],

Frequent Synonyms: None.

Diagnostic Features: Lateral (near lens) ocular photophore, circular. No tubercles at fusion of mantle-locking apparatus. 

Size: Maximum mantle length to 200 mm.

Geographical Distribution: Galiteuthis pacifica is widely distributed throughout the equatorial tropical Indo-Pacific waters, 
from northern Chile (north of about 30°S) to southern California waters (about 34°N) in the eastern Pacific; Hawaii and the 
central Pacific Ocean to about 28°N and westward to New Caledonia and through to the eastern Indian Ocean.

Habitat and Biology: The vertical distribution for paralarvae of less than 20 mm mantle length extends from very shallow 
subsurface depths to about 800 m. The eyes become sessile at around 45 mm mantle length by which time these larger 
paralarvae concentrate around 600 to 800 m. Ontogenetic descent continues as juveniles and subadults occur increasingly 
deeper from 700 to 2 000 m. This species appears not to undergo diel vertical migration.

Literature: Young (1972a), Roper and Young (1975), Okutani (1995).

Galiteuthis phyllura Berry, 1911

Galiteuthis phyllu ra  Berry, 1911b, Proceedings of the United States National Museum, 40(1838): 589-592 [592], [Type 
locality: off Point Piños, Monterey Bay, California],

Frequent Synonyms: Crystalloteuthis beringiana  Sasaki, 1920.

Diagnostic Features: Lateral (near lens) ocular photophore bar-shaped. Two to 4 small, conical tubercles at mantle-funnel 
fusion; none at mantle-nuchal fusion.

Size: Maximum mantle length reported to be 2.7 m, but this is considered a doubtful record that might refer to total length; 
probably the maximum mantle length is less than 400 to 500 mm.

Geographical Distribution: Galiteuthis phyllura is distributed in the temperate eastern North Pacific Ocean from off Baja 
California, about 25°N, and boreal, northward to the Bering Sea, westward to northern Japan and the Sea of Okhotsk.
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Habitat and Biology: The vertical distribution of the species extends from shallow subsurface depths in the upper 100 m for the 
paralarvae around 10 mm mantle length, while larger paralarvae descent to 500 to 600 m. Juveniles with sessile eyes 
developed, generally occur deeper than 800 m. Ontogenetic descent continues as juveniles and subadults extend to over 
1 200 m. No clear diel vertical migration has been confirmed, but a vertical wandering of larger individuals occurs into shallower 
depths at night, to 500 m or so.

Literature: Young (1972a), Nesis (1989b), Arkhipkin (1996b), Katugin et al. (2006b).

Galiteuthis suhmi (Hoyle, 1886)

Taonius suhmi Hoyle, 1886, Report of the Scientific Results of the Voyage of the HMS Challenger, Zoology 16(44): 1-245 
[192], [Type locality: 47°25’S, 130°22’E in the southern Ocean from about 20°S to 45°S],

Frequent Synonyms: None.

Diagnostic Features:

Size: Maximum mantle length 300 to 400 mm.

Geographical Distribution: Galiteuthis suhmi is a very rarely reported species that occurs in the southern subtropical to 
sub-Antarctic circumglobal waters.

Habitat and Biology: Galiteuthis suhmi is a mesopelagic to bathypelagic species.

Literature: Nesis (1982, 1987), Lipinski eta!. (2000).

Helicocranchia Massy, 1907

Helicocranchia  Massy, 1907, Annals and Magazine of Natural History (series 7), 20: 377-384 [382],

Type Species: Helicocranchia pfefferi Massy, 1907.

Frequent Synonyms: Ascocranchia Voss, 1962b.

Diagnostic Features: Mantle long, slender, cylindrical, most stout in midportion; tapers posteriorly to blunt terminal point that is 
not supported by the gladius. Fins very small, paddle-shaped, subterminal, fused distally, insert on short rostrum of gladius 
that projects dorsally free of end of gladius (free posterior lobes). Eyes small to medium with 1, usually large, oval to round, 
protruding, anteriorly-oriented photophore. Funnel very large, long, broad. Funnel-mantle fusion broad, indistinct 
cartilage, no tubercles. Funnel valve absent. Sexual dimorphism in arms and suckers; males with all arms more robust than on 
females, all arms with enlarged suckers (especially arms III); ends of male arms I to IV also secondarily modified with multiple 
series of suckers, variably expanded protective membranes, especially on arms I to II. Females occasionally with a few pairs of 
enlarged suckers on arms III; brachial photophores absent.

Size: Small-sized cranchiids; maximum mantle length to 100 mm.

Geographical Distribution: Helicocranchia members are circumglobal squids, widely distributed in tropical, subtropical and 
temperate (at least in the Atlantic Ocean) waters.

Habitat and Biology: Paralarvae and juveniles typically occur in upper epipelagic waters then with growth gradually undergo 
ontogenetic descent through the mesopelagic stratum and into the upper bathypelagic zone. Diel vertical migrations, if they 
occur at all, apparently are weak.

Remarks: Helicocranchia currently consists of 3 species considered valid; an additional 11 species throughout the world’s 
oceans are recognized as valid, but they all are undescribed. The genus is easy to identify because of the exceptionally large 
funnel that extends anteriorly well anterior to the beaks and the very small, paddle-like fins that attach to the posterior gladius 
that projects dorsally above the mantle musculature.

Literature: See references listed for the family and for species, as well as the following: Voss, (1980), Young and Mangold 
(2008b).
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Helicocranchia pfefferi Massy, 1907 Fig. 199

H elicocranchia p fe fferi Massy, 1907, Annals and Magazine of 
Natural History, series 7, 20: 377-384. [382], [Type locality: 51°44’N, 
11°57’W, off the southwestern Irish coast, temperate western North 
Atlantic Ocean],

Frequent Synonyms: Helicocranchia beebei, Nesis (1982, 1987).

FAO Names: En -  Pfeffer’s cranch squid; Fr -  Encornet-outre de 
Pfeffer; Sp -  Cranquiluria de Pfeffer.

Diagnostic Features: Absence of cartilaginous papillae on the 
mantle, no enlarged suckers on the arms III of adult females (or on
tentacular clubs), presence of bands of orange/brown chromatophores 
on sides of mantle; moderately long, robust tentacles, less than 100% 
of the mantle length; L-shaped ventral pads on funnel organ.

Size: Maximum mantle length to 90 to 100 mm.

Geographical Distribution: Helicocranchia p fefferi probably is a 
complex of species that together are circumglobal in open oceanic 
waters of the tropical, subtropical and North Atlantic temperate zones. 
In the Atlantic it occurs from 50° to 55°N to 30° to 35°S. Complete 
distributional pattern as yet undetermined (Fig. 200).

Habitat and Biology: Paralarvae and juveniles occur in the upper few 
hundred metres of the epipelagic zone, then descend gradually to the 
upper mesopelagic; finally, adults descend into the lower mesopelagic 
and the bathypelagic zones to at least 2 000 m. Some diel vertical 
migration might occur; paralarvae and mated/spent females captured 
at or near the surface suggest that adults return to the surface to mate 
and spawn.

Remarks: A considerable body of literature exists for H. pfefferi that 
documents details of geographic and vertical distribution, as well as 
other aspects of development and biology.

Literature: See generic references as well as the following: Lu and 
Clarke (1975a), Cairns (1976), Okutani and Tsukada (1988), Guerra 
(1992), Young and Mangold (2008b, c).

dorsal view

Fig. 199 Helicocranchia p fe ffe ri
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Helicocranchia joubini (Voss, 1962)

Ascocranchia jo u b in i Voss, 1962a, Bulletin de l ’Institut Océanographique, Monaco, 1242: 1-6. [2], [Type locality: 45° 02’N, 
13° 05’W Sargasso Sea, western North Atlantic],

Frequent Synonyms: None.

Size: Maximum mantle length from 50 to 60 mm.

Geographical Distribution: It occurs in the tropical and subtropical Atlantic and the southwestern Pacific ocean in 
mesopelagic and bathypelagic realms.

Remarks: This poorly known species, considered by Nesis (1982, 1987) to be valid, but not listed in Voss et al. (1992b), 
possibly it is a synonym of Helicocranchia pfefferi

Literature: Nesis (1982, 1987), Voss eta!. (1992b).

Helicocranchia papillata (Voss, 1960)

Megalocranchia pap illa ta  Voss, 1960, Fieldiana, Zoology, 39(40): 419-446. [430], [Type locality: 32°05’N, 64°38’W, 
Sargasso Sea, off Bermuda, subtropical western North Atlantic Ocean],

Frequent Synonyms: None.

Diagnostic Features: Distinguishing characters include enlarged suckers on midportion of arms III and on ventral row of 
tentacular club; long, narrow tentacles more than 100% of mantle length in paralarvae and juveniles; ventral pads of funnel 
organ oval, elongate, crescent-shaped.

Size: Maximum mantle length from 50 to 60 mm.

Geographical Distribution: The geographical distribution of H. papillata occupies a broad portion of the western, central and 
eastern subtropical North Atlantic Ocean; Caribbean Sea and Gulf of Mexico, northeastern African waters.

Habitat and Biology: Vertical distribution of paralarvae and juveniles occurs in the upper 300 m, followed by ontogenetic 
descent of individuals into the mesopelagic zone with growth. Adults mature in the bathypelagic waters of 2 000 m or more; 
shallow depth captures of paralarvae and nearly spent females in the upper 100 m point to an epipelagic spawning habit.

Literature: Voss (1960), Clarke and Lu (1974), Nesis (1982, 1987), Vecchione eta!. (2001).

Liguriella Issel, 1908

L igurie lla  Issel, 1908, Monitore Zoologico Italiano, 19(4): 102-104 [103],

Type Species: L igurie lla  podophthalma Issel, 1908.

Frequent Synonyms: Vossoteuthis Nesis, 1974a.

Diagnostic Features: Mantle elongate, moderately stout, tapers to blunt point posteriorly; anterodorsal mantle margin free, 
except at midline cartilaginous fusion; without tubercles; funnel-mantle fusion small, slightly curved, with 2 small cartilaginous 
tubercles at anterior end; funnel valve absent; dorsal pad of funnel organ with 3 spatulate papillae; fins terminal, small, 
posterior fin insertions extend to tip of gladius and fuse along distal end of vane of gladius; gladius with long, slender, 
delicate rachis, vanes along distal third expand to form diamond-shaped lanceola; posterolateral margins at very posterior tip 
infold, fuse to form short, narrow conus; eyes with 2 contiguous photophores, the anterior 1 small, crescent-shaped lies 
closely within the concavity of the large crescent-shaped posterior photophore; arm tip photophores absent; tentacular club 
with suckers, no hooks, no carpal cluster, 2 series of suckers and knobs along tentacular stalk.

Size: Medium-sized squids; maximum mantle length to over 240 mm.

Remarks: Ligurie lla  contains 1 recognized species to date, L. podophthalma, but as many as 2 or more additional 
mesopelagic species may exist (Voss et al. 1992b).

Literature: Voss (1980), Voss et al. (1992b), Young and Mangold (1999c).
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Liguriella podophthalma Issel, 1908 Fig. 201

L igurie lla  podophthalma  Issel, 1908, Monitore Zoologico Italiano, 19(4): 
102-104(103, by monotypy], [Type locality: 28°38’S, 47°31’W, South Atlantic 
Ocean],

Encornet-outre grand-oeil;

Frequent Synonyms: None.

FAO Names: En -  Bigeye cranch squid; Fr 
Sp -  Cranquiluria ojo-grande.

Diagnostic Features: See generic account.

Size: Maximum mantle length known 243 mm.

Geographical Distribution: Liguriella podophthalma occurs circumglobally 
in tropical, subtropical and northern sub-Antarctic waters (Southern 
Subtropical Convergence) of the world’s oceans (Fig. 202).

Habitat and Biology: The species overall vertical distribution extends from 
subsurface waters to depths in excess of 1 000 to 1 500 m. Paralarvae and 
juveniles up to about 40 mm mantle length occur from subsurface depths to 
around 400 m, while older animals extend progressively deeper with growth. 
This ontogenetic descent extends to about 1 500 m where the largest 
specimen caught to date was a 243 mm mantle length subadult.

Literature: Nesis (1982, 1987), Voss et al. (1992b), Moreno and Pereira 
(1998).

dorsal view 
Fig. 201 Liguriella podophthalma
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Megalocranchia Pfeffer, 1884

Megalocranchia  Pfeffer, 1884, Abhandlung aus dem Gebiete der Naturwissenschaften, Hamburg, 8(1): 1-30 [24],

Type Species: Megalocranchia maxima Pfeffer, 1884.

Frequent Synonyms: Corynomma Chun, 1906; Xenoteuthis Berry, 1909; Ascoteuthis Berry, 1920a; Carynoteuthis Voss, 
1960.

Diagnostic Features: Mantle slender, elongate, tapers dramatically posteriorly to thin, sharp tip; mantle wall very thin, leathery, 
transparent; paralarvae (to about 50 mm mantle length) with thick, gelatinous dermis on mantle (unique within family); tubercles 
absent on elongate, subtriangular mantle-funnel fusion cartilages and conspicuous spindle-shaped mantle nuchal fusion 
cartilage; fins long (about 50% of mantle length), lanceolate, terminal-lateral, anterior 10 to 15% insert along lateral margin 
of mantle for about one-half mantle length, no anterior lobes (fusion of anterior 10 to 15% of fins to mantle is unique in family; 
only Egea and Teuthow'enia fins are fused to mantle but for 30% or more of their length; all other cranchiid fins attach to the 
gladius); funnel well developed, with well-developed funnel valve, funnel organ dorsal pad large, stout, with triangular flap on 
each lateral limb, anterior margin broad; head dominated by very large, spherical, protruding, anterolaterally oriented 
eyes; most of ventral hemisphere of eyes covered with 2 photophores: one large, crescent-shaped posterior (medial) 
organ with irregularly shaped inner margin and central bulge, and within its concavity one smaller narrow, roughly 
elongate, irregularly S-shaped, anterior (lateral) organ; arm tips I to III in large males secondarily modified by abrupt 
attenuation and reduced-size suckers, minute suckers in 2 series; subadult and adult females with brachial end organ 
(photophore) on I to III, or only on III, or occasionally only on II; tentacle short, strong, with 2 series of carpal suckers on mid-third 
of stalk then 4 transverse series distally to merge into a strong carpal group; clubs moderately long, strong, slightly expanded, 
with suckers in 4 series only moderately enlarged, on short to medium stalks; a complex, bilobed, large, multilens (4) 
visceral photophore occurs on the ventral surface of the digestive gland and ink sac (unique within the family); gladius 
with very slender, long rachis without anterior expansion; long, moderately expanded vanes border posterior half of rachis, 
dorsolateral margins roll-inward, fuse and form long, hollow, needle-like conus.

Size: Species of Megalocranchia are moderately to very large, up to 1.8 m mantle length.

Geographical Distribution: Megalocranchia species occur circumglobally in equatorial and bicentral tropical and subtropical 
waters.

Habitat and Biology: Paralarvae are epipelagic from very near-surface waters to about 200 m day and night. Juveniles 
metamorphose at about 40 to 50 mm mantle length, are concentrated in the upper 200 mat night, then descend to 600 to 800 m 
during the day. Subadults undergo further ontogenetic vertical descent through the mesopelagic and into the bathypelagic zone 
to greater than 2 000 m during daytime and some appear to migrate at night back toward lower epipelagic and mesopelagic 
depths (about 100 to 700 m). While adults probably mature in the bathypelagic water, they apparently reverse migrate back into 
epipelagic waters to spawn, as indicated by specimens caught at or near the surface at night. The species of Megalocranchia 
are neutrally buoyant.

Remarks: The systematics of this complex genus needs cnsiderable additional research and marterial to be clarified. Current 
thoughts agree in recognizing 2 valid named species, Megalocranchia maxima Pfeffer, 1884 and M  oceanica Voss, 1960 
(Okutani, 2005, Young and Mangold, 2008d, Voss, pers. comm). At least 4 other entities were recognized and designated by 
letters but not named by Voss (1988), Voss et al. (1992b), Clarke (1986); one of these entities is considered, by part of the 
scientific community, to be a validly named species: M. fisheri (Berry, 1909), from the central North Pacific Ocean, particularly 
Hawaii (Young and Mangold, 2008e).

Literature: Young (1978), Clarke et al. (1979), Vecchione and Roper (1992 [1991]), Young and Mangold (1996a), Okutani 
(1998), Bello and Biagi (1999), Young and Mangold (2008d)
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Megalocranchia maxima Pfeffer, 1884 Fig. 203

Megalocranchia maxima Pfeffer, 1884, Abhandlung aus dem Gebiete 
der Naturwissenschaften, Hamburg, 8(1): 1-30 [24], [Type locality: off 
Cape of Good Hope, South Africa],

Frequent Synonyms: None.

FAO Names: En -  Large cranch squid; Fr -  Encornet-outre grand; 
Sp -  Cranquiluria grande.

Diagnostic Features: See generic account.

Size: Maximum mantle length to 1.8 m.

Geographical Distribution: M egalocranchia maxima  ranges the 
subtropical waters of the South Atlantic, sub-Antarctic and into the 
southwestern Indian Ocean. Japanese waters (Fig. 204).

Literature: Kubodera (in Okutani) (2000), Okutani (2005).

ventral view

Fig. 203 Megalocranchia maxima
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Megalocranchia oceanica (Voss, 1960)

Carynoteuthis oceanica Voss, 1960, Fieldiana, Zoology, 39(40): 419-446 [434], [Type locality: 32°08’N, 64°33’W, western 
North Atlantic Ocean],

Frequent Synonyms: None.

Diagnostic Features: See generic account.

Size: Maximum mantle length to 810 mm.

Geographical Distribution: Megalocranchia oceanica is a tropical to subtropical species in the North and South Atlantic 
Oceans from about 40°N to 35°S.

Habitat and Biology: Paralarvae were captured with closing nets off Bermuda between 50 and 200 m day and night. 
Ontogenetic descent occurs when paralarvae in the epipelagic zone gradually descend through the mesopelagic zone as 
juveniles and subadults; late subadult and adult stages occur in bathypelagic waters to 2 000 m or deeper. Two specimens were 
observed in situ from submersibles at 800 to 900 m in the Bahamas during daytime.

Literature: Vecchione and Roper (1992 [1991]), Nesis (1999b), Okutani (2005).

Mesonychoteuthis Robson, 1925

Mesonychoteuthis Robson, 1925, Annals and Magazine of Natural History, series 9, 16: 272-277 [272],

Type Species: Mesonychoteuthis hamiltoni, Robson, 1925.

Frequent Synonyms: None.

Diagnostic Features: The mantle is elongate, moderately stout in anterior quarter, tapers sharply anterior to fins then tapers 
gradually to form long, very narrow posterior half; mantle wall thin, muscularto leathery and tough in juveniles and adults, 
semigelatinous in mature females, up to 50 mm thick in adults, smooth; funnel-mantle fusion cartilages short, stout, curved, a 
complex of 4 to 6 conical cartilaginous tubercles anteriorly in paralarvae and juveniles; nuchal fusion cartilage triangular, 
without tubercles in adults, a single anterior tubercle in paralarvae and early juveniles; fins terminal, large, stoutly ovate, 
without anterior lobes, taper posteriorly to broad point at tip of gladius, anterior fin insertions extend along posterolateral margins 
of lanceola, except at anterior most margin; length up to 60% of mantle length in adults, fins very muscular medially, taper to 
thin lateral margins; funnel valve absent, inverted V-shaped dorsal pad of funnel organ with a short, stout papilla on each 
lobe and a long, narrow conical papilla on the midanterior section; head large, dominated by huge, nearly spherical, 
protruding anterolaterally directed eyes; 2 photophores on ventral hemisphere of each eye, a small, oblong anterior 
one encircled by a large, wide, crescent-shaped posterior one; arms robust, moderately long, about 50% of mantle length, 
subequal; arm suckers in 2 series with dentate rings, about 3 to 10 pairs in midarm section develop into large, hooded 
hooks beginning at about 45 mm mantle length (increasing numbers of hooks in arms I through IV), a unique character within 
the Cranchiidae; brachial end organs (photophores) absent; tentacles moderately long, robust; stalks with diagonally 
oriented pairs of suckers and pads along distal two-thirds, carpal cluster present, club short, strongly built, slightly expanded, 
with all suckers in medial series of manus developed into about 12 pairs of large, hooded hooks; suckers of lateral series 
minute; gladius with long, moderately wide vanes that border posteriorthree-fourths of narrow rachis, posterolateral margins roll 
in ventrally, overlap posteriorly and fuse into long, narrow, strong, hollow conus.

Size: This is a gigantic squid with maximum mantle lengths of 2.25 to about 3 m, maximum recorded weight of 495 kg.

Geographical Distribution: It occurs circumglobally in Antarctic waters to 70°S, only rarely crossing the Antarctic 
Convergence to about 40°S, or very occasionally into southern waters off South Africa.

Habitat and Biology: This is a fully oceanic squid that occurs as shallow as 20 m for paralarvae, down to mesopelagic depths 
around 500 m. Larger paralarvae, juveniles and subadults range into the bathypelagic realm of around 500 m to in excess of 
2 000 m. Nearly mature female Mesonychoteuthis hamiltoni have been taken in Antarctic waters hooked on long lines set to 
fish the upper few hundred metres. This suggests that the females at least, like females of other, better known species of 
cranchiids, may migrate vertically from great depths to near-surface waters to spawn; mating depths are unknown. 
Mesonychoteuthis hamiltoni is the major source of prey for sperm whales that migrate into Antarctic waters in summertime to 
crop the seasonal population explosions of cephalopods and fishes.

Remarks: Mesonychoteuthis is monotypic, represented only by M  hamiltoni, one of the largest squids known.

Literature: Voss (1980), Roper et al. (1984), Rodhouse and Clarke (1985), Young and Mangold (2008a).
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Mesonychoteuthis hamiltoni Robson, 1925 Fig. 205

Mesonychoteuthis ham iltoni Robson, 1925, Annals and Magazine of Natural History, (series 9), 16: 272-277 [272], [Type 
locality: 50 miles south of Smith Island, South Shetland Islands, from the stomach of a sperm whale].

Frequent Synonyms: None.

FAO Names: En -  Colossal squid; F r -  Encornet-outre 
colossal; Sp -  Cranquiluria colosal.

Diagnostic Features: See generic account.

Size: Maximum mantle length around 3 m; total length 
approaches 9 to 10 m; maximum weight recorded 495 kg 
(1 089 pounds).

Geographical Distribution: This broadly distributed 
species occurs in the Southern Ocean, circumpolar 
region, primarily south of the Antarctic Convergence, 
occasionally north in cold waters to off South Africa. See 
generic section for additional details and for vertical 
distribution (Fig. 206).

Habitat and Biology: A mesopelagic to bathypelagic 
species in late juvenile, subadult and adult stages that 
range in depth from 500 m, then through ontogenetic 
descent to greater than 2 000 m; a relatively passive 
swimmer. Matures at mantle lengths greater than 1 m 
and 25 to 30 kg weight; spermatophores are 170 to 
270 m long. It has a potential fecundity of 4 to 4.2 million 
oocytes. Feeds on mesopelagic fishes (Myctophidae,
Paralepididae), Patagonian toothfish, sleeper shark and 
squids, and it is very heavily preyed upon by sperm 
whales at 400 to 600 m during the sperm whale feeding 
migration to the Southern Ocean in summertime; other 
predators include Patagonian toothfish. Juveniles also 
are preyed upon by albatrosses and Antarctic fulmars.

Interest to Fisheries: This species is believed to 
have some potential for a fishery. The flesh is 
rumored to be of “excellent quality and very 
flavourful”, but this needs to be reconfirmed in 
view of changes in world cephalopod fishery 
exploitation since the 1970s and 1980s. It has 
been estimated that 1 or 2 million tonnes could 
easily be harvested in view of the reduced sperm 
whale predation at the time, due to that major 
predator’s population decline. However, with the 
restoration of sperm whale populations to 
significantly higher levels in the late twentieth and 
early twenty-first centuries, such estimates might 
be invalid. Total reserves were estimated at 90 
million tonnes (biomass), but no specific fishing 
methods have been developed yet, nor has any 
directed fishery been reported.

Local Names: RUSSIA: A n tarkticheskyi 
gigantskyi kalmar.

Literature: Clarke (1980), Roper et al. (1984),
Rodhouse and Clarke (1985), Filippova (1992 
[1991]), Anderson and Rodhouse (2002), Xavier, 
et al. (2002c). Additional references are listed in 
the generic section.

tentacular club dorsal view

Fig. 205 Mesonychoteuthis hamiltoni
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Sandalops Chun, 1906

Sandalops Chun, 1906, Zoologischer Anzeiger, 31(2): 82-86. [86],

Type Species: Sandalops melancholicus Chun, 1906.

Frequent Synonyms: Uranoteuthis Lu and Clarke, 1974.

Diagnostic Features: The mantle is stout, broadest at about one-third from anterior end, cylindrical, tapers gradually to broad 
posterior point; no tubercles present on narrow funnel-mantle fusion or on small nuchal cartilage. Fins small, short, oval 
to round, subterminal, with anterior and posterior lobes, posterior insertion does not reach terminal end of gladius, anterior 
insertion at broadest point on vanes of gladius (attach to posterolateral margins of lanceola). Conus short. Funnel valve absent; 
dorsal pad of funnel organ with 2 large triangular flaps. Eyes large, protruding, nearly spherical, anteriorly oriented, 
each with 1 very large, round posterior photophore and 1 very small, round to elliptical anterior photophore 
contiguous with and indented into anterior margin of posterior photophore. Brachial photophores absent.

Size: A medium-sized taoniid. Maximum mantle length known to 110 mm.

Geographical Distribution: Sandalops occurs circumglobally in oceanic tropical and subtropical waters at depths from the 
upper epipelagic into the lower mesopelagic and bathypelagic, following ontogenetic descent. In the Atlantic it occurs roughly 
between 40°N and 37°S.

Remarks: Currently only 1 species, Sandalops melancholicus, is described, but Voss eta!. (1992b) indicate that the genus is 
comprised of 3 or 4 closely related species.

Literature: Voss et al. (1992b), Young and Mangold (1996c), Nesis (1999b).

Sandalops melancholicus Chun, 1906 Fig. 207; Plate VII, 38

Sandalops melancholicus Chun, 1906, Zoologischer Anzeiger, 
31(2): 82-86. [86], [Type locality: 32°08’S, 08°28’W, off Tristan da 
Cunha Island, central South Atlantic Ocean],

Frequent Synonyms: Uranoteuthis b ilucifer Lu and Clarke, 
1974.

FAO Names: En -  Melancholy cranch squid; F r -  Encornet-outre 
mélancolie; Sp -  Cranquiluria afligida.

Diagnostic Features: The eyes are long, tubular in paralarvae 
and particularly in juveniles when they occupy the upper 
mesopelagic zone; eyes oriented vertically upward. In 
subadults the eyes become nearly hemispherical.

Size: Maximum mantle length to 110 mm.

dorsal view

Fig. 207 Sandalops melancholicus
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Geographical Distribution: The species is cosmopolitan in tropical and subtropical waters (Fig. 208).

Habitat and Biology: Sandalops melancholicus lives in epipelagic, mesopelagic and bathypelagic zones, following the 
general cranchiid pattern of ontogenetic descent. By full growth, animals have descended into the bathypelagic zone beyond 
2 000 m depth, where maturation and mating occur. No evidence currently exists for diel vertical migration.

Literature: Okutani (1974a), Kubodera (1996), Vecchione (2002). Additional references are listed in the generic section.
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Fig. 208 Sandalops melancholicus
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Teuthowenia Chun, 1910

Teuthowenia Chun, 1910a, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition dem Dampfer Valdivia, 
1898-1899, 18(1): 1-401 [376],

Type Species: Teuthowenia megalops (Prosch, 1847).

Frequent Synonyms: Owenia Prosch, 1847; Teuthowenia Chun, 1910a; Verrilliteuthis, Berry, 1916; Anomalocranchia 
Robson, 1924.

Diagnostic Features: Mantle conical, elongate, tapers gradually posteriorly to narrow posterior tip, mantle wall thin, leathery; 
funnel-mantle fusion cartilages small, oval to spindle-shaped, with 1 to 4 cartilaginous tubercles at mantle margin; 
nuchal-mantle fusion cartilage small, elongate, diamond-shaped, without tubercles; fins long, narrow, terminal-lateral, taper 
gradually posteriorly, terminate in small lobes that extend posterior to tip of gladius and fuse with median cleft, anterior lobes 
absent, anterior one-third or more of fins insert on lateral margin of mantle for 40 to 60% of mantle length (unusual in family, 
shared only with Egea) ratherthan on the shell sac ofthe gladius; funnel large, long, broad; funnel valve absent; funnel organ 
dorsal pad with 3 long papillae, 1 lanceolate in middle section, 2 spatulate on narrow lateral arms; head dominated by 
huge eyes, anteriorly oriented, with 3 photophores each (unique in the family): 1 large crescent-shaped posterior 
(medial) organ with 1 smaller, narrow, crescent-shaped anterior (lateral) organ within concavity of larger, 1 small, oval organ on 
inner anterodorsal margin near lens; brachial end-organ (photophore) present on arms I to IV of maturing and mature females; 
tentacles short, muscular, 4 series of carpal suckers and pads in zig-zag pattern on distal one-half to one-third of stalk 
(unique in family, but see other digressions in Megalocranchia and Bathothauma), no carpal cluster; club slightly expanded, 
with suckers on long pedestals; gladius with long, narrow-rachis, vanes moderately wide along posterior one-third to one-half, 
in-fold ventrally, edges overlap without fusing, extend posteriorly into narrow, non-needle-like, hollow conus.

Size: Medium-sized to moderately large cranchiids. Maximum reported mantle length about 380 to 400 mm.

Geographical Distribution: Teuthowenia is comprised of 3 species that in aggregate display allopatric (disjunct) distributions 
circumglobally in the Southern Subtropical Convergence Zone, and the sub-Arctic, north temperate and eastern tropical waters 
ofthe Atlantic Ocean.
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Habitat and Biology: The vertical distributions of Teuthon’enia species in general show ontogenetic descent from the 
near-surface, epipelagic to upper mesopelagic waters, to about 200 to 300 m for paralarvae; mesopelagic for juveniles (300 to 
600 m) and increasingly deeper into the upper bathypelagic for early subadults to around 1 000 m; late subadults and adults 
range to 1 500 m and maturation occurs from there to around 2 700 m. A degree of diel vertical movement also is evident in 
these near-neutrally buoyant species. Teuthowenia species are prey for large pelagic fishes (swordfish, tuna, lancetfish, blue 
shark, goblin shark, scalloped hammerhead shark, sooty albatrosses and cetaceans, e.g. sperm whales, pilot whales, northern 
bottlenose whales, dolphins).

Remarks: Typical of most genera in the family, Teuthowenia has undergone numerous nomenclatural changes, with the 
following genera now considered synonymous: Owenia Prosch, 1847, Verrilliteuthis Berry, 1916, Desmoteuthis Verrili, 1881 
(in 1880-1881), Anomalocranchia Robson, 1924, Hensenioteuthis Thiele, 1934. The chromatophore pattern and number 
and configuration of tubercles on the funnel-mantle fusion cartilage are useful characters for distinguishing species.

Literature: Voss (1985), Vecchione and Roper (1992 [1991]), Sweeney and Young (2003h).

Teuthowenia megalops (Prosch, 1847) Fig. 209; Plate VII, 39

Cranchia (Owenia) megalops Prosch, 1847, Kongelige Danske Videnskabernes Selskabs Skrifter, series 5, 1 [1849]: 53-72 
[71] (published as separate, 1847). [Type locality: off the Faeroe Islands, eastern North Atlantic Ocean],

Frequent Synonyms: Leachia hyperborea Steenstrup, 1856; Desmoteuthis tenera Verrili, 1881 (in 1880-1881); 
Desmoteuthis thori Degner, 1925; (See Voss, 1985: 15 for complete synonymy).

FAO Names: En -  Atlantic cranch squid; Fr -  Encornet-outre Atlantique; Sp -  Cranquiluria Atlantica 

Diagnostic Features: See generic account.

Size: Maximum mantle length to 400 mm.
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Fig. 209 Teuthowenia megalops
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Geographical Distribution: Teuthon’enia megalops occupies the highly productive waters ofthe sub-Arctic and northern 
temperate Atlantic Ocean. In the western North Atlantic it occurs from the northern limit ofthe subtropical waters off Bermuda 
(31 °N to 33°N) to 55°N, or so, off Labrador in sub-Arctic water. In the eastern Atlantic, T. megalops occurs from between 
Greenland and Iceland (65°N to 66°N) to about 44°N to 45°N in the Azores-Britain region ofthe North Atlantic temperate zone. 
Possibly down to 32° to 35°N. One record from the Mediterranean Sea (Fig. 210).
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Fig. 210 Teuthowenia megalops
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Habitat and Biology: The vertical distribution ranges from about 40 m to nearly 2 700 m with evidence of both significant 
ontogenetic descent as well as some diel vertical movement. Juveniles, subadults and adults inhabit waters where bottom 
depth exceeds 1 000 m. The species is heavily preyed upon by sperm whales, northern bottlenose whales, Cuvier’s beaked 
whales, swordfish, blue shark.

Local Names: ITALY: Totano tutt’occhi.

Literature: Zuev and Nesis (1971), Dilly (1972), Lu and Roper (1979), Nixon (1983), Vecchione and Roper (1992 [1991]), 
Santos et al. (1999), Linger et al. (2006), Young and Mangold (2007b).
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Teuthowenia maculata (Leach, 1817)

Cranchia maculata  Leach, 1817, Zoological Miscellany, 3(30): 137-141 [140], [Type locality: 01°36’S, 08°47’E, eastern 
equatorial South Atlantic Ocean],

Frequent Synonyms: Cranchia (Cranchia) maculata Prosch, 1847; ^Verrilliteuthis hyperborea Adam, 1962a; Taonius 
megalops Lu and Clarke, 1975b; Teuthowenia megalops Morales and Guerra, 1977.

Diagnostic Features: See generic account.

Size: Maximum mantle length known estimated to 370 mm (calculated from beaks in sperm whale stomachs).

Geographical Distribution: Teuthow'enia maculata has a relatively limited distribution, restricted to the moderately to highly 
productive waters ofthe tropical, subtropical eastern North and South Atlantic Ocean. The species is limited to east of 20°Wto 
23°W and occurs from about 20°N to 22°N southward to around 20°S and eastward to about 11°E.

Habitat and Biology: The vertical distribution of T. maculata extends from 28 m to about 2 000 m. Truly an oceanic species, as 
all captures have occurred in waters where bottom depth exceeds 1 000 m. The paralarvae and juveniles undergo ontogenetic 
descent during growth and some diel vertical movement seems to occur.

Literature: Voss (1985), Young and Mangold (2007b).

Teuthowenia pellucida (Chun, 1910)

Desmoteuthis pellucida  Chun, 1910, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition dem Dampfer 
Valdivia, 1898-1899, 18(1): 1—401 [357 ]. [Type locality: 33°20’S, 15°58’ W in the Benguela Current, South Atlantic Ocean],

Frequent Synonyms: Megalocranchia megalops australis Voss, 1967a; Anomalocranchia impennis Robson, 1924; 
Megalocranchia richardsoni Dell, 1959; (see Voss, 1985: 41 for complete synonymy).

Diagnostic Features: See generic account.

Size: Maximum mantle length recorded is 210 mm(unsexed)and201 mm for mature females and 140 mm for mature males.

Geographical Distribution: Teuthowenia pellucida  occurs in a circumglobal belt centred on a band width of about 6° to 7° 
associated with the Southern Subtropical Convergence and to a certain extent into the boundary waters that fringe the 
Convergence zone to the north and south. The total north-south extent of distribution is about 32°S to 48°S in the waters with 
the hydrologie characteristics ofthe Convergence.

Habitat and Biology: The vertical distribution extends from the surface to 2 400 m, with ontogenetic descent. Juveniles and 
subadults appearto undergo diel vertical displacement from 700 to 800 m during the day into the upper 300 m at night. Mature 
adults seem to occur below about 1 500 m and remain from there down to 2 400 m or more. This species is prey to sperm 
whales, goblin shark, scalloped hammerhead shark, sooty albatross.

Literature: Voss (1985), Roeleveld (1998), Smale and Cliff (1998), Dunning and Lu (1998), Nesis (1999b).
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2.11 Family CYCLOTEUTHIDAE Naef, 1923 by Clyde F.E. Roper and Patrizia Jereb

Cycloteuthidae Naef, 1923, Fauna e Flora del Golfo di Napoli, 35, 1(1,2): 149-863 [312], 

Type Genus: Cycloteuthis Joubin, 1919.

FAO Names: En -  Discfin squids; Fr -  Discoloutènes; Sp -  Discolurias.

Diagnostic Features: Mantle broadly conical, goblet-shaped. Fins long, broad, disk-like, greater than 70% of mantle 
length in adults (including tail when present). Funnel component of funnel-mantle locking apparatus subtriangular to 
irregularly oval, with deep pit to receive prominent, protruding, nose-shaped or tubercular mantle cartilage 
component; mantle component does not reach anterior mantle margin. Arm suckers biserial. Tentacular club suckers 
tetraserial. Club compact, expanded with well-defined manus and dactylus, ill-defined carpus, with about 7 small knobs and 
suckers. Buccal connectives attach to ventral borders of arms IV. Photophores present variously on eyes, head, mantle, ink 
sac. Hectocotylus absent.

Size: Moderate to large-sized squids; maximum mantle length about 600 mm.

Geographical Distribution: Cosmopolitan in tropical and subtropical waters.

Habitat and Biology: Very little is known about the biology of any species in the family. Members ofthe family occur in lower 
epipelagic to mesopelagic zones, occasionally to the bottom in bathyal waters. While records are relatively few, species of 
cycloteuthids appear to undergo diel vertical displacement; specimens have been taken in the upper 200 m at night and at 500 
to 1 000 m during daytime. Members ofthe family provide significant prey to numerous predatory species, e.g. sperm whales, 
swordfish, blue shark, short-finned pilot whale.

Interest to Fisheries: The small size of most species, the soft consistency ofthe flesh and the relative rarity of specimens in 
deep-set trawls preclude an interesting potential for fisheries. Species, however, are heavily preyed upon by cetaceans, fishes, 
sea birds and other cephalopods.

Local Names: USA: Roundfin squids, Cycloteuthids.

Remarks: The family Cycloteuthidae contains 2 rather dissimilar genera, Cycloteuthis and Discoteuthis. These 2 genera are 
united principally by the single character of the subtriangular funnel-locking component. Otherwise there is little morphological 
evidence for a close relationship. Molecular analysis, however, confirms the close relationship of these genera in the 
Cycloteuthidae (Carlini, 1998). Although 4 species currently are recognized, recent findings suggest that other species may be 
included in the 2 genera in the future. Familial treatments of systematics, distribution, paralarvae and juveniles are presented in 
Nesis (1982,1987,1999b) and Jefferts and Roper (1992) and Young (1999a). The genera are distinguished in the key below.

Literature: Young and Roper (1969a), Roper and Young (1975), Jefferts and Roper (1992), Dunning and Lu (1998), Young 
(1999a), Vecchione (2002), Sweeney and Young (2003Í).

Key to the genera of Cycloteuthidae

1a. Mantle in adults drawn out posteriorly into tail; fin length in adults to 75% of mantle length, including 
tail; suckers in 4 series on manus of club of equal/subequal size; a single photophore presenton ink 
sac; a series of 15 to 30 very small, irregularly-shaped photophores on iris of eye around pupil; no
photophores embedded on surface of body; gladius thin, narrow, with long, terminal e o n e ...................Cycloteuthis

1b. Mantle in adults not drawn out into a tail; fin length equals or slightly exceeds mantle length in adults; 
suckers in central 2 series on clubs greatly enlarged, suckers in the 2 marginal rows greatly reduced 
in size; no photophore on ink sac; 1 to several photophores embedded on surface of body; vane of 
gladius wide, heavily thickened, posteriorly rounded, terminal eone absent or m in im a l.........................Discoteuthis

Cycloteuthis Joubin, 1919

Cycloteuthis Joubin, 1919, Bulletin de l ’Institut Océanographique, Monaco, 351: 7 pp. [1],

Type Species: Cycloteuthis s in ’enti Joubin, 1919.

Frequent Synonyms: None.

Diagnostic Features: See generic key.

Remarks: Two species are recognized in the genus, but they are poorly known because they are relatively rare in collections. 
They are cosmopolitan in mesopelagic waters in tropical, subtropical (C. sirventi) and tropical, subtropical to subantarctic 
(C. akimushkini) waters.

Literature: See family list.
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Cycloteuthis sirventi Joubin, 1919 Fig. 211

Cycloteuthis s in ’enti Joubin, 1919, Bulletin de 
l ’Institut Océanographique, Monaco, 351: 7 pp. [1], 
[Type locality: 30°45’40”N, 25°47’W, off Madeira, 
eastern North Atlantic Ocean],

Frequent Synonyms: None.

FAO Names: En -  S irvent’s disc-fin squid;
Fr -  Discoloutène de Sirvent; Sp -  Discoluria de 
Sirvent.

Size: Mantle length to about 500 mm.

Geographical Distribution: Tropical, subtropical, 
temperate waters of the Atlantic, Mediterranean, 
Indo-West Pacific. Lower epipelagic, mesopelagic, 
rarely bathybenthic (Fig. 212).

Literature: Young and Roper (1969a), Nesis (1982, 
1987,1999b), Guerra (1992). See also family literature 
list.

funnel-locking apparatus

tentacular club ventral view

Fig. 211 Cycloteuthis sirventi
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Fig. 212 Cycloteuthis sirventi
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Cycloteuthis akimushkini Filippova, 1968
Cycloteuthis akimushkini Filippova, 1968a, Malacological Reviews, 1:119-124 [119], [Type locality: 9°57’S, 91°31’E, eastern 
Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 600 mm.

Geographical Distribution: Tropical, subtropical to subantarctic Indian and western Pacific Oceans, southern subtropical 
Atlantic. Lower epipelagic to mesopelagic.

Literature: Nesis (1982, 1987, 1999b), Jefferts and Roper (1992). See also family literature list.

Discoteuthis Young and Roper, 1969

Discoteuthis Young and Roper, 1969a, Smithsonian Contributions to Zoology, 5: 24 pp. [5],

Type Species: Discoteuthis discus Young and Roper, 1969.

Frequent Synonyms: None.

Diagnostic Features: See generic key.

Remarks: Discoteuthis currently is represented by 2 species D. discus and D. laciniosa, each of which is rare in collections. 
However, an unusual specimen of Discoteuthis that has a distinctive array of photophores was recently described 
(Salcedo-Vargas and Guerrero Kommritz, 2000) that may represent a third species in the genus (Salcedo-Vargas and Young, 
2001a). Further, another badly damaged, immature male squid recently was taken in the Atlantic Ocean in which the large 
suckers ofthe club remains had an unusual dentition. This, also, may turn out to represent another species in the genus (Young 
and Vecchione, 2005c).

Literature: Young (1999c), Young and Vecchione (2005c).

Discoteuthis discus Young and Roper, 1969 Fig. 213

Discoteuthis discus Young and Roper, 
1969a, Smithsonian C ontributions to 
Zoology, 5: 24 pp. [5], [Type locality: 3°50’N, 
2°37’W, eastern Atlantic Ocean],

Frequent Synonyms: None.

FAO Names: En -  Rounded disc-fin squid; 
Fr -  Discoloutène rond; Sp -  Discoluria 
rotunda.

Size: Mantle length to 90 mm.

funnel-locking
apparatus tentacular club dorsal view

Fig. 213 Discoteuthis discus
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Geographical Distribution: Tropical and subtropical Atlantic, Pacific and Indian Oceans. Lower epipelagic to mesopelagic 
(Fig. 214).

Literature: Young and Roper (1969a), Roper and Young (1975), Vecchione (2002). See also family literature list.
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Fig. 214 Discoteuthis discus
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Discoteuthis laciniosa Young and Roper, 1969

Discoteuthis laciniosa Young and Roper, 1969a, Smithsonian Contributions to Zoology, 5: 24 pp. [9], [Type locality: 33°04’N, 
64°37’W, western Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length to 70 mm.

Geographical Distribution: Tropical, subtropical Atlantic, Pacific and Indian Oceans.

Literature: Young and Roper (1969a), Jefferts and Roper (1992), Vecchione, (2002). See also family literature list.
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2.12 Fam ily EN O PLO TEUTH IDAE Pfeffer, 1900 by Clyde F.E. Roper and Patrizia Jereb

Enoploteuthidae Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 145-198 [163],

Type Genus: Enoploteuthis d’Orbigny in Rüppel, 1844: [129],

FAO Names: En -  Enope squids; Fr -  Enoploloutènes; Sp -  Enoplolurias.

Diagnostic Features: Funnel-mantle locking apparatus straight; biserial armature (except occasionally at the arm tips) with at 
least some hooks on all the arms. Buccal crown with 8 supports; buccal connectives attached to dorsal margins of 
arms IV. No secondary buccal connectives attached to ventral margins of arms I and II. (Enoploteuthis dubia Adam, 1960a, is 
unique in having connectives that attach dorsally to all arms). Tentacular clubs with 1 or 2 series of hooks on manus 
(arrangement varies with genus); armature on manus in 2 or 3 series. Photophores present on mantle, funnel, head, 
eyeballs, and arms. Photophores absent from tentacles, viscera, and most of fins. Nidamental glands absent; oviducal 
glands enlarged; oviducts unpaired. Fins usually terminal; always lack posterior lobes. Tail fleshy, extends well beyond 
conus of gladius. Photosensitive vesicles present. Nuchal folds present. Tentacles not modified near base; stalk “ligament” 
and vein leave tentacle at base in membrane. Ink sac not embedded in digestive gland. Gladius with small, blunt conus and 
elongate eone field; rostrum absent.

Size: Small-sized squid up to 130 mm mantle length.

Geographical Distribution: Inhabitants of the tropical, subtropical and temperate oceans of the world.

Habitat and Biology: Enoploteuthids are mesopelagic squids that undergo extensive diel vertical migrations. Paralarvae and 
juveniles are epipelagic and inhabit the upper 200 m.

Interest to Fisheries: Generally enoploteuthids are not fished on a commercial basis. There are exceptions, however, most 
notably the intense, seasonal fishery for Watasenia scintillans in Japan, especially in Toyama Bay, where annual commercial 
landings approach 4 000 tonnes. Enoploteuthis chunii is sympatric with W. scintillans and also enters the fishery as bycatch 
with Watasenia. A third species is known to be used in Singapore, but no data currently are available.

Remarks: The Enoploteuthidae formerly was comprised of three long-established subfamilies: Enoploteuthinae 
(.Enoploteuthis, Abralia, Abraliopsis, Watasenia), Pyroteuthinae (Pyroteuthis, Pterygioteuthis); and Ancistrocheirinae 
(Ancistrocheirus, Thelidioteuthis). Now these are recognized as separate, closely-related families of the Enoploteuthid group 
(Clarke, 1988b; Young and Harman, 1998; Young et al., 1998a). Thelidioteuthis now is considered as an immature 
Ancistrocheirus, with which it is synonymized. The young of Abralia and Enoploteuthis are not easily distinguished: the 
presence of 2 photophores on the developing eyes of Enoploteuthis versus 3 enlarged photophores on Abralia seems to 
apply for most species but not necessarily all. Abraliopsis species generally are distinctive from other related genera from a 
very small size by the development of the bulbous photophores on the tips of the ventral arms (IV), by relatively longer arms 
(greater than or equal to the mantle length) and tentacles. Other characters useful for species discrimination include 
chromatophore patterns, size of largest club suckers versus arm suckers, relative sizes among club suckers, number of club 
suckers, photophore patterns and photophore sizes.

Key to the families of the Enoploteuthid Group1'

1a. Photophores on mantle, surface of head and arms (>4 mm ML); not on v isce ra ....................................................—» 2
1b. Photophores on viscera, not on mantle or surface of head or a rm s ...................................................... Pyroteuthidae

2a. Photophores on mantle, head, eyes, and arms, not on ten tac les ......................................................Enoploteuthidae
2b. Photophores on mantle, head, arms, and tentacles, but not on eyes (>5 to 7 mm M L ) .............. Ancistrocheiridae

Key to the Genera of the family Enoploteuthidae
1a. One or more enlarged photophores on distal tip of arms IV (>3 to 5 mm ML).........................................................—» 2
1b. No enlarged photophores on distal tip of arms IV.......................................................................................................—» ¥

2a. Squid collected from seas around Japan...................................................................................................................... —>3
2b. Squid collected also from other geographic re g io n s ....................................................................................Abraliopsis

3a. Tentacle hooks in 2 rows (appear at about 5 to 10 mm ML)............................................................... Abraliopsis
3b. Tentacle hooks in 1 row (appear at about 5 mm M L)........................................................................... Watasenia

4a. Two enlarged photophores develop on eye (>2.5 mm M L)............................................................ Enoploteuthis
4b. Three enlarged photophores develop on eye (>2.0 to 2.5 mm M L ) ......................................................... Abralia

Literature: Okiyama and Kasahara (1975), Roper and Young (1975), Kluchnik and Starobogatov (1978), Tsuchiya (1993), 
Young et al. (1998b), Bower et al. (1999c), Sweeney and Young (2003j), Tsuchiya and Young (2008).

1/ Young et al. (1992). A more detailed key for genera is found in Dunning, 1998e.
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Enoploteuthis d’Orbigny in Riippell, 1844

Enoploteuthis d’Orbigny in Rüppell, 1844, Giornale del Gabinetto Letterario di Messina, 5(27 -28): 129-135 [129],

Type Species: Enoploteuthis leptura (Leach, 1817).

Frequent Synonyms: None.

Diagnostic Features: Manus of club with 2 series of hooks; marginal suckers absent. No enlarged photophores at tips of 
arms IV. Fins subterminal. Buccal crown with typical chromatophores on aboral surface, possibly with light epithelial 
pigmentation on oral surface. Nine or 10 photophores on eyeball. Right arm IV hectocotylized. Suckers present distally on 
arms IV. Spermatophore receptacles at posterior junction of retractor muscles of funnel and head. Complex photophores of 
integument, in life, without red colour filters. Radula with heterodont rhachidian tooth. Large arm hooks with open apertures. 
Mantle with tail-like projection beyond posterior end of fin insertion. Anterior and posterior ocular photophores small, 
subequal.

Remarks: Enoploteuthis is a speciose genus with most species having been described in recent decades as a result of 
exploratory midwater trawling in the mesopelagic realm. While all Enoploteuthis species are important in the economy of the 
sea as abundant food sources for fishes and odontocetes, they have little commercial value at the present time, with the 
exception of Enoploteuthis chunii which is taken as bycatch in the Japanese fishery for Watasenia scintillans

Literature: Roper (1964, 1966), Nesis (1982, 1987), Nesis (1993b), Young eta!. (1998b), Jivaluk (2001), Tsuchiya (2009).

Enoploteuthis leptura leptura (Leach, 1817) (Type Species) Fig. 215

Loligo leptum  Leach, 1817, Zoological Miscellany, 3(30): 137-141 [141]. [Type locality: Not designated; 01°08’N, 07°26’E, 
Gulf of Guinea, eastern Atlantic Ocean, fide Lipinski et al. (2000: 107)].

Frequent Synonyms: None.

FAO Names: En -  Hooked enope squid; 
Fr-Enoploloutène crochu; Sp -  Enoploluria 
uncinada.

Diagnostic Features: Seven distinct light 
organ rows on ventral side of the mantle. 
Two rows of hooks extend along arm.

Size: Maximum mantle length to 92 mm.

tentacular club hectocotylus ventral view dorsal view

Fig. 215 Enoploteuthis leptura leptura
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Geographical Distribution: Gulf of Guinea, eastern and western central Atlantic Ocean, Indo-West Pacific Ocean (Fig. 216).
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Fig. 216 Enoploteuthis leptura leptura
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Habitat and Biology: Mesopelagic to epipelagic in tropical, subtropical (rarely temperate) waters as diel vertical migrators.

Remarks: Records from Pacific and Indian Oceans probably refer to subspecies Enoploteuthis magnoceani Nesis (1982, 
1987).

Literature: Roper (1966), Arkhipkin (1994).

Enoploteuthis leptura magnoceani Nesis, 1982

Enoploteuthis leptura magnoceani Nesis, 1982, Light and Food Industry Publishing, 358 pp. [162], [Type locality: Pacific 
Ocean, exact locality unknown].

Frequent Synonyms: None.

Size: Mantle length to 80 mm.

Geographical Distribution: Tropical western and central Pacific Ocean and Indian Ocean; South China Sea; equatorial 
waters.

Habitat and Biology: Mesopelagic to epipelagic diel vertical migrator.

Literature: Tsuchiya (1993).

Enoploteuthis anapsis Roper, 1964

Enoploteuthis anapsis Roper, 1964, Bulletin of Marine Science of the Gulf and Caribbean, 14(1): 140-148 [140], [Type locality: 
16°55’N, 81°10’W, Caribbean Sea, western Atlantic],

Frequent Synonyms: None.

Size: Mantle length to 80 mm.

Geographical Distribution: Tropical and subtropical Atlantic Ocean; Gulf of Mexico and Caribbean Sea.

Habitat and Biology: Mesopelagic to epipelagic as diel vertical migrator.

Literature: Roper (1964, 1966), Laptikhovsky (1999b).
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Enoploteuthis chunii Ishikawa, 1914

Enoploteuthis chunii Ishikawa, 1914, Journal of the College of Agriculture, Imperial University of Tokyo, 4(7): 401-413 [401], 
[Type locality: Toyama Bay, Etchu Province, Japan, western Pacific Ocean],

Frequent Synonyms: Enoploteuthis theragrae Taki, 1964.

Size: Mantle length to 100 mm.

Geographical Distribution: Western Pacific Ocean; Sea of Japan, off central and southern Japan, approximately 20°N to 
40°N, 120°E to 150°E.

Habitat and Biology: A nerito-oceanic, mesopelagic boundary species that undergoes diel vertical migrations of the migrant 
pattern: day and night patterns are clearly separated with peak abundance deeper than 300 m during the day and shallower 
than 300 m at night. This species is restricted to warm Core Ring waters in the northwestern North Pacific Ocean. Captured as 
bycatch in the Watasenia scintillans fishery. Prey of odontocete whales and dolphins, walleye pollack.

Interest to fisheries: This species co-occurs with Watasenia scintillans and it constitutes a bycatch that is not sorted out from 
the target species.

Literature: Okiyama and Kasahara (1975), Okutani (1987, 1995), Hayashi (1991).

Enoploteuthis galaxias Berry, 1918

Enoploteuthis galaxias Berry, 1918, Biological Results of the Fishing Experiments Carried on by the F.I.S. Endeavour, 
1909-1914, 4(5): 201-298 [211]. [Type locality: Victoria, Australia, Tasman Sea, western South Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 110 mm.

Geographical Distribution: Southwestern South Pacific Ocean: southern, eastern Australia and northern New Zealand. 

Habitat and Biology: A southern subtropical, nerito-oceanic mesopelagic and benthic-bathyal species.

Literature: Riddell (1985).

Enoploteuthis higginsi Burgess, 1982

Enoploteuthis higginsi Burgess, 1982, Fishery Bulletin, US, 80(4): 703-734 [718], [Type locality: offWaianae, Oahu Island, 
Hawaiian Islands, central Equatorial Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 60 mm.

Geographical Distribution: Hawaiian waters, equatorial region of central Pacific Ocean; Indian Ocean.

Habitat and Biology: Mesopelagic to epipelagic as a diel vertical migrator.

Literature: Tsuchiya (1993).
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Enoploteuthis jonesi Burgess, 1982

Enoploteuthis jonesi Burgess, 1982, Fishery Bulletin, US, 80(4): 703-734 [713], [Type locality: off Milolii, Hawaii Island, 
Hawaiian Islands, central Equatorial Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 85 mm.

Geographical Distribution: Hawaiian waters and equatorial region of western central Pacific Ocean.

Habitat and Biology: Mesopelagic to epipelagic as a diel vertical migrator.

Remarks: Nesis (1982, 1987) considers Enoploteuthis jonesi to be a subspecies of E. anapsis Roper, 1964.

Literature: Roper (1966), Young etal. (1998b).

Enoploteuthis obliqua (Burgess, 1982)

Enoploteuthis m i grato Burgess, 1982, Fishery Bulletin, US, 80(4): 703-734 [704], [Type locality: 11°47’N, 144°47’W, central 
Pacific Ocean],

Frequent Synonyms: Enoploteuthis m igrata  Burgess, 1982.

Size: Mantle length to 60 mm.

Geographical Distribution: Eastern equatorial central Pacific Ocean from east of Line Islands eastward to Central American 
region.

Habitat and Biology: A mesopelagic to epipelagic species as a diel vertical migratory.

Literature: Young et al. (1998b).

Enoploteuthis octolineata Burgess, 1982

Enoploteuthis octolineata Burgess, 1982, Fishery Bulletin, US, 80(4): 703-734 [708], [Type locality: 2°56’N, 150°03’W, 
central Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 80 mm.

Geographical Distribution: Equatorial region of the central Pacific Ocean.

Habitat and Biology: Presumed diel vertical migratory in mesopelagic to epipelagic waters.

Literature: Young et al. (1998b).
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Enoploteuthis reticulata (Rancurel, 1970)

Enoploteuthis m igratory  Rancurel, 1970, Cahiers O.R.S.T.O.M., Océanographique, 8(4): 3-87 [45], [Type locality: 0°02’S, 
135°48’W, central Pacific Ocean],

Frequent Synonyms: Enoploteuthis m igratory  Rancurel, 1970.

Size: Mantle length to 130 mm.

Geographical Distribution: Very broadly distributed in Indo-Pacific Ocean region, approximately 35°N to 30°S in western 
Pacific Ocean and 75°E to 90°E in Indo-Pacific Ocean; pantropical to subtropical.

Habitat and Biology: Mesopelagic to lower epipelagic, diel vertical migrator. Prey of lancet fishes and other mesopelagic 
fishes.

Literature: Rancurel (1970), Tsuchiya (1993).

Enoploteuthis semilineata Alexeyev, 1994

Enoploteuthis semilineata Alexeyev, 1994b, Ruthenica, 4(2): 167-171 [167], [Type locality: 40°10.7’S, 127°48.4’W -  
40°03.5’S, 127°36.7’W, eastern South Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 90 mm.

Geographical Distribution: Eastern South Pacific Ocean; holotype at 40°S, 127°W.

Habitat and Biology: Presumed diel vertical migrator from mesopelagic to lower epipelagic zones.

Literature: Alexeyev (1994b).

Abralia Gray, 1849

A bra lia  Gray, 1849, Catalogue of the Mollusca in the Collection ofthe British Museum, I: Cephalopoda Artepedia, 164 pp. [50], 

Type Species: A bra lia  armata  (Quoy and Gaimard, 1832).

Frequent Synonyms: Enoploion  Pfeffer, 1912; iProdromoteuthis Pfeffer, 1912; Stenabralia Grimpe, 1931; A rabra lia  
Nesis, 1982, 1987.

Diagnostic Features: Manus of tentacular club with 1 series of hooks, 2 series of suckers. Enlarged photophores on 
tips of arms IV generally absent; when present, photophores not covered by black chromatophores. Fins terminal. Buccal 
crown with typical chromatophores on aboral surfaces, no other pigmentation present, only occasionally with silvery 
photophores smaller than the diameter ofthe arms. Five to 12 photophores of various sizes on eyeball. Right or left arm IV
hectocotylized. Suckers present distally on arms IV. Spermatophore receptacle(s) located under collar, in median pocket at 
posterior end of nuchal cartilage, or between stellate ganglia. Complex photophores of integument, in life, without red colour 
filters. Radula with homodont teeth. Large arm hooks with closed apertures.

Geographical Distribution: Worldwide in tropical and subtropical waters.

Habitat and Biology: The species principally are epipelagic to mesopelagic. They are members ofthe midwater fauna of diel 
vertical migrators that ascend from daytime depths of around 600 m to nighttime depths of usually less than 200 m. Some 
species may occur at shallow depths when they inhabit waters where the mesopelagic zone intersects slopes of land masses, 
e.g. of oceanic islands, called the mesopelagic-boundaryzone. Species are heavily preyed upon by tunas, billfishes, etc. and by 
the deeper-hunting odontocete cetaceans.

Remarks: Abralia  is the most speciose genus in the Enoploteuthidae.

Literature: Roper and Young (1975), Tsuchiya and Okutani (1988), Young et al. (1998b), Burgess (1992 [1991], 1998), Young 
and Tsuchiya (2009a).
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Abralia armata (Quoy and Gaimard, 1832) Fig. 217

Onychoteuthis armatus Quoy and Gaimard, 1832, Voyage de découvertes de 
I’Astrolabe 1826-1829, Zoologie, 2(1): 1-320 [84], [Type locality: near Sulawesi 
(Celebes) Island, Indonesia, Indo-Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Armed enope squid; Fr -  Enoploloutène armé; Sp -  Enoploluria 
armada.

V o O

tentacular club hectocotylus

Fig. 217 Abralia armata

ventral view
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Size: Mantle length to around 20 mm.
40°N

Geographical Distribution: Indo-Pacific Ocean: 
Indonesia, Philippines, Moluccas Islands, South China 
Sea (Fig. 218).
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Literature: Young et at. (1998b).
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Abralia andamanica Goodrich, 1896

A bra lia  andamanica Goodrich, 1896, Transactions ofthe Linnean Society of London, Zoology, 7(1): 1-24 [9], [Type locality: 
Andaman Sea, eastern Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 60 mm.

Geographical Distribution: Indian and western Pacific Oceans: Arabian Sea and Seychelles, Philippines, Indonesia, off 
Japan to Tasman Sea, East China Sea, South China Sea, Yellow Sea, off Australian North West Shelf.

Habitat and Biology: A mesopelagic-boundary species that ascends from the mesopelagic zone to 100 to 300 m at night. Off 
Japan it exhibits a multimodal size distribution and spawns in late summer to early winter.

Remarks: This taxon as currently recognized may in fact represent several closely-related species.

Literature: Okutani (1974a), Yamamoto and Okutani (1975), Okutani et al. (1987), Okutani (1995).

Abralia astrolineata Horry, 1914

A bra lia  astrolineata Berry, 1914, Transactions and Proceedings ofthe New Zealand Institute, 46(24): 134-149 [145], [Type 
locality: Kermadec Islands, off eastern Australia, western South Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Southwestern Pacific Ocean; eastern Australia (off Queensland); off Kermadec Islands.

Habitat and Biology: A presumed mesopelagic-boundary species, with three discrete spawning periods during the year. 

Literature: Nesis (1982, 1987).

Abralia astrostricta Berry, 1909

A bra lia  astrostic ta  Berry, 1909, Proceedings ofthe United States National Museum, 37(1713): 407-419 [412], [Type locality: 
off Oahu Island, Hawaiian Islands, central Equatorial Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Central and western Pacific Ocean; Hawaiian Islands to Philippine Sea, eastern Australia, off 
Japan, Kuroshio Current, South China Sea.

Habitat and Biology: This is a widely distributed tropical, subtropical species ofthe mesopelagic-boundary fauna. 

Literature: Tsuchiya (1993), Young (1995).

Abralia dubia (Adam, 1960)

Enoploteuthis dubia Adam, 1960a, Bulletin ofthe Sea Fisheries Research Station, Haifa, 26:1-26 [12], [Type locality: Eylath, 
Gulf of Aqaba, Red Sea, northwestern Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Red Sea.

Literature: Young et al. (1998b).
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Abralia fasciolata Tsuchiya, 1991

A bra lia  fasciolata  Tsuchiya, 1991, Bulletin of the National Science Museum, Tokyo, series A (Zoology)] 17(2):69-79 [70], 
[Type locality: 11°14’06”N, 47°38’12”E, Gulf of Aden, western Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Indian Ocean: Gulf of Aden.

Habitat and Biology: Midwater, mesopelagic to epipelagic at night.

Literature: Young et al. (1998b).

Abralia grimpei Voss, 1959

A bra lia  grimpei Voss, 1959, Bulletin of Marine Science o fthe Gulf and Caribbean, 8(4): 369-389 [375], [Type locality: 
26°25’N, 79°45’W, western Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length to 27 mm.

Geographical Distribution: Western North Atlantic Ocean, Gulf Stream, Florida; probably Caribbean Sea; tropical, 
subtropical.

Habitat and Biology: Mesopelagic to epipelagic.

Literature: Young et al. (1998b).

Abralia heminuchalis Burgess, 1992

A bra lia  heminuchalis Burgess, 1992, [1991], Bulletin of Marine Science, 49(1-2): 113-136 [120], [Type locality: 0°44’S, 
149°46’W, central Equatorial Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Central equatorial Pacific Ocean; from 16°N to 15°S and from 144°Wto 168°W.

Literature: Hidaka and Kubodera (2000).

Abralia marisarabica Okutani, 1983

A bra lia  m arisarabica  Okutani, 1983b, Bulletin of the National Science Museum, Tokyo, series A (Zoology), 9(4): 
161-168 [162], [Type locality: 24°48’N, 63°20’E, Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 25 mm.

Geographical Distribution: Indian Ocean; Arabian Sea, Seychelles Islands.

Habitat and Biology: Presumed mesopelagic to epipelagic as diel vertical migrator at night.

Literature: Piatkowski and Welsch (1992 [1991]), Chesalin and Zuev (2002b).



192 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Abralia multihamata Sasaki, 1929

A bra lia  multihamata  Sasaki, 1929, Journal o fth e  College of Agriculture, Hokkaido Imperial University, Supplement, 
20: 357pp. [245], [Type locality: Akocho, Formosa, Taiwan, western North Pacific Ocean],

Frequent Synonyms: Abralia  (Stenabralia) lucens Voss, 1963a.

Size: Mantle length to 32 mm.

Geographical Distribution: Far western Pacific Ocean; Taiwan, China; Philippines; northwest Pacific Ocean.

Habitat and Biology: A mesopelagic-boundary species.

Literature: Tsuchiya (1993), Young et al. (1998b).

Abralia omiae Hidaka and Kubodera, 2000

A bra lia  omiae Hidaka and Kubodera, 2000, Bulletin of Marine Science, 66(2): 417-443 [419], [Type locality: 05°00’N, 
155°00’E, western tropical Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to about 30 mm.

Geographical Distribution: Western tropical Pacific Ocean; type locality: 05°00’N, 155°00’E.

Literature: Hidaka and Kubodera (2000).

Abralia redfieldi Voss, 1955

A bra lia  redfieldi Voss, 1955, Bulletin of Marine Science of the Gulf and Caribbean, 5(2): 81-115 [99], [Type locality: off Gun 
Cay, Bahamas Islands, western North Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length to 30 mm.

Geographical Distribution: Western Atlantic Ocean, tropical eastern Atlantic Ocean; Nova Scotia (43°N) to Argentina (45°S); 
most abundant in Bahamas, Bermuda, Greater and Lesser Antilles; western tropical Africa.

Habitat and Biology: This small species is mesopelagic-epipelagicand bathylpelagic, nerito-oceanic in its vertical distribution. 

Literature: Cairns (1976), Golub (2001).

Abralia renschi Grimpe, 1931

A bra lia  renschi Grimpe, 1931, Zoologischer Anzeiger, 95(5/8): 149-174 [149], [Type locality: Sabang Harbour, Sumatra, 
Indonesia],

Frequent Synonyms: None.

Size: Mantle length to 45 mm.

Geographical Distribution: Indonesian region; off Sumatra, Java, Maldive Islands.

Habitat and Biology: Mesopelagic-epipelagic.

Literature: Young et al. (1998b).
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Abralia robsoni Grimpe, 1931

A bra lia  robsoni Grimpe, 1931, Zoologischer Anzeiger, 95(5/8): 149-174 [156], [Type locality: South of Bonomisaki, Japan, 
western North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 51 mm.

Geographical Distribution: Western Pacific Ocean; off Japan; open ocean.

Habitat and Biology: A mesopelagic to epipelagic diel vertical migrator.

Literature: Tsuchiya and Okutani (1988).

Abralia siedleckyi Lipinski, 1983 

A bra lia  siedleckyi, Lipinski, 1983, Veliger, 25(3): 255-265 [255], [Type locality: 39°05’08”S, 13°43’E, South Atlantic Ocean], 

Frequent Synonyms: None.

Size: Mantle length to 33 mm.

Geographical Distribution: Southeastern Atlantic Ocean; off South Africa.

Habitat and Biology: Presumably a mesopelagic-epipelagic species.

Literature: Lipinski (1983), Hidaka and Kubodera (2000).

Abralia similis Okutani and Tsuchiya, 1987

A bra lia  sim ilis  Okutani and Tsuchiya, 1987, Bulletin o fthe National Science Museum, Tokyo, series A (Zoology), 13(4): 
141-150 [141], [Type locality: 30°03.2’N, 134°03.5’E, western North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 32 mm.

Geographical Distribution: Northwestern Pacific Ocean; Shikoku Basin, Japan, Tonga Islands, (possibly equatorial western 
Indian Ocean and eastern Pacific Ocean).

Habitat and Biology: Mesopelagic-epipelagic in subtropical waters, e.g. in Kuroshio Current; diel vertical migrations. 

Literature: Tsuchiya and Okutani (1988), Hidaka and Kubodera (2000).

Abralia spaercki Grimpe, 1931

A bra lia  spaercki Grimpe, 1931, Zoologischer Anzeiger, 95(5/8): 149-174 [150], [Type locality: near Amboina, Banda Sea, 
Indonesia],

Frequent Synonyms: None.

Size: Mantle length to 50 mm.

Geographical Distribution: Indonesia, Philippines, Banda Sea.

Habitat and Biology: Mesopelagic-epipelagic.

Literature: Voss (1963a), Young et al. (1998b).
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Abralia steindachneri Weindl, 1912

A b ra lia  ste indachneri Weindl, 1912, Anzeiger der Kaiserlichen Akadamie der Wissenschaften, Mathematisch- 
Naturwissenschaftliche Klasse, 49(17): 270-275 [271], [Type locality: Shadwan, Red Sea, western Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 55 mm.

Geographical Distribution: Red Sea; Indian Ocean; off eastern Africa, Seychelle Islands, Gulf of Aden.

Habitat and Biology: A mesopelagic boundary species.

Literature: Nesis and Nikitina (1987), Young et al. (1998b).

Abralia trigonura Horry, 1913

A bra lia  trigonura  Berry, 1913b, Proceedings ofthe United States National Museum, 45(1996): 563-566 [565], [Type locality: 
Pailolo Channel, Hawaiian Islands, central Equatorial Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 37 mm.

Geographical Distribution: Central and western North Pacific Ocean; Hawaiian Islands, off Japan.

Habitat and Biology: Mesopelagic to epipelagic diel vertical migrator. Prey of dolphins.

Literature: Young et al. (1979b), Vecchione (1992a [1991]), Bower et al. (1999c), Hidaka and Kubodera (2000).

Abralia veranyi (Riippel, 1844)
Enoploteuthis veranyi Rüppel, 1844, Giornale del Gabinetto Letterario di Messina, 5(27-28): 129-135 [131 ]. [Type locality: off 
Messina, Sicily, Central Mediterranean Sea],

Frequent Synonyms: Enoploion eustictum Pfeffer, 1912.

Diagnostic Features: See general description.

Size: Mantle length to 50 mm.

Geographical Distribution: Mediterranean Sea, off Messina, Italy; Atlantic Ocean. Tropical and subtropical western and 
eastern Atlantic Ocean, from northeastern United States to the Gulf of Mexico and Suriname; from Mediterranean Sea to 
Madeira.

Habitat and Biology: At bottom in bathyal and in midwater above slopes, occasionally to surface (night time); absent in the 
open ocean far from the slopes and slope waters. A mesopelagic to epipelagic diel vertical migrator.

Literature: Berry (1926), Kluchnik and Starobogatov (1978), Herring et al. (1992b), Young et al. (1998b).

Abraliopsis Joubin, 1896 Plate VII, 40
Abraliopsis  Joubin, 1896, Bulletin de la Société Scientifique et Médicale de /’Quest, 5(1 ): 19-35 [20], 

Type Species: Enoploteuthis hoylei Pfeffer, 1884.

Frequent Synonyms: None.

Diagnostic Features: Manus of club with 2 series of hooks, 1 series of suckers. Two to 4 (mostly 3 ) large photophores 
covered by black chromatophores on tips of arms IV. Fins terminal. Buccal crown without typical chromatophores, with dark 
epithelial pigmentation on oral surface. Eyeball with 5 photophores ventrally, anterior and posterior photophores 
enlarged, the 3 remaining photophores small, subequal. Right or left arm IV hectocotylized. Suckers absent from arms IV.
Spermatophore receptacle(s) located under collar or between stellate ganglia. Complex photophores of integument, in life, with 
red colour filters. Radula with homodont teeth. Large arm hooks with apertures closed.

Remarks: Abraliopsis species occupy similar habitats as Abralia  species, both geographically and vertically. As well, they are 
heavily preyed upon by epipelagic and mesopelagic top-level predatory fishes and by odontocete cetaceans. Species of
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Abraliopsis can be placed Into three subgenera (l e Abraliopsis, Micrabralia, Pfefferiteuthis) but these may not all be natural 
groups (Young and Tsuchiya, 2009b).

Literature: Young (1973b), Young et al. (1979b), Moreno and Pereira (1998), Young et al. (1998b), Young and Tsuchiya 
(2009b).

Abraliopsis hoylei (Pfeffer, 1884) (Type Species) Fig. 219

Enoploteuthis hoylei Pfeffer, 1884, Abhandlung aus dem 
Gebiete der Naturwissenschaften, Hamburg, 8(1): 1-30 [17], 
[Type locality: Mascarene Islands, southwestern Indian Ocean],

Frequent Synonyms: None.

FAO Names: En -  Hoyle’s enope squid; Fr -  Enoploloutène de 
Hoyle; Sp -  Enoploluria de Hoyle.

Size: Mantle length to 30 mm.

Geographical Distribution: Indian Ocean, Mascarene 
Islands. Tropical and subtropical Indo-West Pacific Ocean from 
Hokkaido to the Tasman Sea and from eastern Africa to Hawaii; 
absent in Arabian Sea and Bay of Bengal (Fig. 220).

Habitat and Biology: Probably diel vertical migrator from 
mesopelagic zone to epipelagic waters at night.

Literature: Nesis (1974a).

ventral view 

Fig. 219 Abraliopsis hoylei
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Abraliopsis affinis (Pfeffer, 1912)

A bra lia  (M icrabralia) affinis Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2F(a): 1-815 [160], 
[Type locality: eastern temperate North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 40 mm.

Geographical Distribution: Eastern tropical Pacific Ocean, off Mexico south to off Ecuador, approximately from 20°N to 30°S. 

Habitat and Biology: A mesopelagic species that migrates to epipelagic zone at night. Prey of hammerhead shark. 

Literature: Alexeyev (1994a), Okutani (1995).

Abraliopsis atlantica Nesis, 1982

Abraliopsis atlantica  Nesis, 1982, Light and Food Industry Publishing House, 358 pp. [172, as footnote], [Type locality: 
01°51’N, 00°31’E, Gulf of Guinea, eastern tropical Atylantic],

Frequent Synonyms: None.

Size: Mantle length to 33 mm.

Geographical Distribution: Eastern tropical Atlantic Ocean, Gulf of Guinea.

Habitat and Biology: Assumed to be mesopelagic to epipelagic as a diel vertical migrator.

Literature: Cairns (1976), Laptikhovsky (1999b).

Abraliopsis chuni Nesis, 1982

Abraliopsis chuni Nesis, 1982, Light and Food Industry Publishing House, 358 pp. [172, as footnote], [Type locality: 01°49’N, 
45°29’E, western Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 38 mm.

Geographical Distribution: Western Indian Ocean; tropical Indo-West Pacific Ocean, from eastern Africa to Line Islands. 

Habitat and Biology: Presumed to be an equatorial, mesopelagic-epipelagic diel vertical migrator.

Literature: Chun (1910).

Abraliopsis falco  Young, 1972

Abraliopsis fa lco  Young, 1972a, Smithsonian Contributions to Zoology, 97: 159 pp. [13]. [Type locality: 28°54’N, 118°08W, 
eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 46 mm.

Geographical Distribution: Eastern tropical Pacific Ocean; off Baja California to northern Chile from about 35°N to 20°S. 

Habitat and Biology: Vertical migrator at night from mesopelagic into epipelagic zone.

Literature: Okutani (1974a, 1995).
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Abraliopsis felis McGowan and Okutani, 1968 

Abraliopsis fe lis  McGowan and Okutani, 1968, Veliger, 11(1): 72-79 [72], [Type locality: 31°59’N, 122°24’W, Pacific Ocean], 

Frequent Synonyms: None.

Size: Mantle length to 45 mm.

Geographical Distribution: Eastern North Pacific Ocean; off west coast North America, 27°N to 43°N; northwest Pacific 
Ocean off Japan.

Habitat and Biology: Strongly defined vertical migrator from 300 to 600 m (peak 400 to 500 m) during daytime, ascending to 
the upper 200 m (mean 100 m) at night. A dominant species in the Kuroshio-Oyashio transition zone, northwest Pacific Ocean. 
Prey of northern elephant seal, Pacific dolphins.

Literature: Young (1972a), Tsuchiya (1993), Mori et al. (2002).

Abraliopsis gilchristi (Robson, 1924)

A bra lia  g ilch ris ti Robson, 1924, Report of the Fisheries and Marine Biological Survey ofthe Union of South Africa, 3:1-14 [3], 
[Type locality: off Cape Town, South Africa, western South Atlantic Ocean],

Frequent Synonyms: Enoploteuthis neozelanica Dell, 1959.

Size: Mantle length to 40 mm.

Geographical Distribution: Eastern South Atlantic Ocean; Indian Ocean, off Cape Town; off New Zealand, central South 
Pacific Ocean (possibly circumglobal in southern subtropical belt).

Habitat and Biology: Probable diel vertical migrator.

Literature: Roeleveld eta!. (1992), Lipinski (1992).

Abraliopsis lineata (Goodrich, 1896)

A bra lia  lineata  Goodrich, 1896, Transactions o fthe Linnean Society of London, Zoology, 7(1): 1-24 [10]. [Type locality: 
Andaman Sea and off Ganjam coast, eastern Indian Ocean],

Frequent Synonyms: None.

Size: Mantle length to 27 mm.

Geographical Distribution: Indian Ocean, Andaman Sea; Arabian Sea.

Habitat and Biology: Mesopelagic to epipelagic at night.

Literature: Tsuchiya et al. (1991), Young et al. (1998b).

Abraliopsis morisii (Verany, 1839)

Onychoteuthis m ori si Verany, 1839, Memorie delia Reale Accademia della Science di Torino, series 2,1: 99-101 [100], [Type 
locality: 39°N, 20°W, eastern Atlantic Ocean],

Frequent Synonyms'. Abraliopsis p fefferi Joubin, 1896, Compsoteuthi s lonnbergi Pfeffer, 1900; A bra lia  (Compsoteuthis) 
ja t ta i Pfeffer, 1912.

Size: Mantle length to 45 mm.

Geographical Distribution: This species is widely distributed in the tropical to warm-temperate eastern and wesern Atlantic 
Ocean; Gulf of Mexico, Mediterranean Sea.
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Habitat and Biology: Inhabits epipelagic and mesopelagic zones; undergoes diel vertical migrations. Prey of giant red shrimp.

Remarks: The name Abraliopsis p fefferi Joubin, 1896, was used for this species for a while (Nesis, 1982/87). The name 
A  m orisii was restored by Bello (2005), after the re-examination of the original description of the species given by Verany 
(1839). Therefore A  pfefferi Joubin, 1896 is a junior synonym of A  morisii (Verany, 1839).

Literature: Young et al. (1998b), Laptikhovsky (1999b); Bello (2005).

Abraliopsis pacificus Tsuchiya and Okutani, 1990

Abraliopsis pacificus  Tsuchiya and Okutani, 1990, Bulletin ofthe National Science Museum, Tokyo, series A (Zoology), 16(2): 
47-60 [48], [Type locality: 32°47’18”N, 147° 58’42”E, western North Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 36 mm.

Geographical Distribution: Western North Pacific Basin, off Japan; Shikoku Basin, between latitudes 25°N and 35°N. 
Hawaiian waters.

Habitat and Biology: Probably a diel vertical migrator.

Literature: Young et al. (1998b).

Abraliopsis tui Riddell, 1985

Abraliopsis tui Riddell, 1985, Fisheries Research Bulletin, New Zealand, 27: 1-52 [37], [Type locality: Kermadec Islands, off 
eastern Australia, western South Pacific Ocean],

Frequent Synonyms: None.

Size: Mantle length to 30 mm.

Geographical Distribution: South Pacific Ocean off New Zealand: 170°E, 20°S to 170°W, 40°S, north and south ofthe 
subtropical convergence.

Habitat and Biology: Presumed diel vertical migrator.

Literature: Young et al. (1998b).

Watasenia Ishikawa, 1914 

Watasenia Ishikawa, 1914, Zoologischer Anzeiger, 43(7): 336 [336],

Type Species: Watasenia scintillans (Berry, 1911a).

FAO names: En -  Sparkling enope squids.

Diagnostic Features: Manus of club with hooks in 1 series (2 or 3 in number); 1 series of suckers. Two to 4 large 
photophores covered by black chromatophores on tips of arms IV. Fins terminal. Buccal crown without typical 
chromatophores, with dark epithelial pigmentation on oral surface. Five photophores on eyeball. Hectocotylus on right arm 
IV with 1 dorsal and 1 ventral flap. Suckers absent from arms IV. Spermatophore receptacles located under collar. Complex 
photophores of integument, in life, apparently with red colour filters. Radula with homodont teeth. Large arm hooks with closed 
apertures.

Remarks: Monotypie.
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Watasenia scintillans (Berry, 1911) Fig. 221

Abraliopsis scintillans Berry, 1911a, Nautilus, 25(8): 93-94 [93], [Type locality: Japan, exact locality unknown].

Frequent Synonyms: Abraliopsis jou b in i Watase, 1906; Abraliopsis scintillans Berry, 1911a; A bra lia  (Compsoteuthis) 
nishikawae Pfeffer, 1912; A bra lia  japon ica  Ishikawa, 1929.

FAO names: En -  Sparkling enope squid; Fr -  Encornet lumière; Sp -  Enoploluria centellante.

Diagnostic Features: Mantle 
stocky; elongate, conical posteriorly.
Only 2 (3) large hooks on ventral 
row of manus of club; 4 suckers, no 
hooks, on dorsal row. Arms with 
hooks. M antle covered w ith 
numerous, minute photophores on 
ventral and lateral surfaces, but with 
ventra l m id line devoid of 
photophores. Fins rhomboidal, 
terminal, about 70 to 75% of mantle 
length. Minute photophores present 
in 4 indistinct rows on ventral 
surface of head; 5 photophores on 
ventral surface of eyeball, posterior 
and anterior ones enlarged; 3 (rarely 
2 , 4) bulbous black photophores on 
tips of arms IV. Right arm IV 
hectocotylized with 1 dorsal and 1 
ventral flap. Male has a shorter 
mantle and few er mantle 
photophores than the female.

Size: Small sized squid; maximum 
mantle length 70 mm in females and 
60 mm in males.

G eographical D istribution:
Western North Pacific Ocean;
Kuroshio-Oyashio transition region; hectocotylus 
East China Sea, Sea of Japan and 
southern Sea of Okhotsk; South 
Kuriles, with occasional occurrence 
in the North Kuriles, to southern 
Japan; Japan and Korea; to about 
170°E (Fig. 222).

50°N
Habitat and Biology: A primarily 
oceanic luminescent species, that 
inhabits depths between 100 and 600 m; 
a mesopelagic-boundary species that 
undergoes diel vertical migrations ofthe 
migrant type in which day and night 
habitats are clearly separated with peak 
abundance deeper than 300 m during 
the day and shallower than 300 m at 
night. It occurs in the warm core ring and 
cold water masses, avoiding the warm 
subtropical water in upper layers ofthe 
warm core ring. The species is most 
abundant in sub-Arctic waters with peak 
biomass of 32.9 tonnes per sq km and 
average biomass of 3.2 tonnes per 
sq km. It spawns in waters close to the 
shore, e.g. Toyama Bay, Sagami Bay, 2o°n 
Suruga Bay, Japan. Spawning occurs 
year round, with a peak of activity in

•«*;

dorsal view ventral view

Fig. 221 Watasenia scintillans

120°E 130°E 140°E 150°E 160°E 170°E

40°N

30°N

50°K

40°K

30°K

20°K

130°E 140°E 150°E 160°E

Fig. 222 Watasenia scintillans
I Known distribution



2 0 0 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

spring (April-June). Eggs and juveniles are distributed in the subsurface waters down to 150 m; greatest abundance in the upper 
70 m. Post-spawning mortality is complete and the life span is believed not to exceed 1 year. While in inshore waters and bays, 
Watasenia scintillans has been observed and photographed during its spectacular luminescent displays of blue greenish light. 
Diet varies from calanoid copepods in the paralarval stage to planktonic crustaceans (amphipods, copepods, euphausids), 
fishes and squids during the subadult and adult stages. It is preyed upon by baleen whales and other marine mammals; it 
constitutes 8% by volume ofthe diet ofthe northern Pacific fur seal. The species also is significantly preyed upon by many 
species of demersal fishes and some sharks.

Interest to Fisheries: The annual catch fluctuates between 800 and 3 700 tonnes over a period of years, without any clear 
trend. However, recent evidence indicates a relationship between catch abundance and surface water temperature (and 
associated plankton biomass as an index of food availability) during early spring (April-May) ofthe same year. The species is 
taken regularly with set nets in Toyama Bay, Japan, between February and early July (peak April to May), as well as from 
Sagami Bay and Suruga Bay. During this period it aggregates near the surface, particularly at night. Enoploteuthis chunii is 
sympatric with this species in commercial catches.

Local Names: JAPAN: Hotaruika, Matsuika; USA: Japanese firefly squid.

Remarks: Also extensively used in research on bioluminescence.

Literature: Hayashi (1991,1995a,b), Jivaluk(2001 ), Okutani (2005), Watanabe eta!. (2006b), Zuev(2006), Tsuchiya (2007).

2.13 Family GONATIDAE Hoyle, 1886 by Clyde F.E. Roper, Elaina M. Jorgensen, Oleg N. Katugin and Patrizia Jereb 

Gonatidae Hoyle, 1886, Report ofthe Scientific Results ofthe Voyage ofthe HMS Challenger, Zoology, 16(44): 1-245 [173], 

Type Genus: Gonatus Gray, 1849.

FAO Names: En -  Gonate squids; Fr -  Gonaleutènes; Sp -  Gonaluras.

Diagnostic Features: The Gonatidae have a rather narrow muscular body and medium to large rhomboid or 
heart-shaped fin. In some species muscle tissues, particularly mantle, fin and arms, degenerate upon maturation and become 
watery and flaccid, which is associated with post-spawning egg-brooding, a unique feature among the order Teuthida. The 
Gonatidae is characterized by a basic tetraserial armature on the arms. Arm tips may have more than 4 series of minute 
suckers. The 2 medial series on arms I to III typically consist of hooks along nearly the entire arm length, except for the 
most basal and distal portions ofthe arms. However, in 1 species, Berryteuthis anonychus, several (usually 5 to 8) small hooks 
occur at the bases of arms I to III infernales, while males have no hooks at all. All members ofthe family have asimple, straight 
funnel-locking cartilage that may flare slightly at the posterior end; buccal connectives DDW; numerous series of suckers 
on the clubs: minute, crowded and almost equal-sized on Eogonatus tinro and Berryteuthis anonychus, larger in the centre 
and minute along the edges on 2?. magister, organized in rows with additional hooks on Gonatus Tentacles are equipped with 
a well-developed fixing apparatus along the dorsal margin; this structure covers the proximal edge ofthe club and may 
extend well proximately along the club to occupy almost half of the tentacle length in B. magister, for example. The fixing 
apparatus consists of numerous alternating pads (or knobs) and minute toothless suckers in B. magister, and has evolved into 
a complex structure of several alternating ridges with knobs and grooves in Gonatus species. In species of Gonatopsis the 
tentacles are present only in the early life stages (from paralarvae to early juveniles), then completely lost by the late juvenile 
stages. Only 1 species in the family (Gonatus pyros) currently is confirmed to have photophores, present as oval patches 
located on the ventral surface ofthe eyes. Most species ofthe Gonatidae do not have a true hectocotylus; however, males 
of B. magister develop a notable modification of suckers in the middle portion of 1 ventral arm upon maturation, which is 
considered hectocotylization by some authors. Mature males of Gonatus and Gonatopsis, are known to have a long penis, 
which is used to transfer spermatophores onto the female’s buccal membrane.

Size: Small- to medium- and large-sized squid; maximum mantle length to 550 mm.

Geographical Distribution: The family exhibits a bipolar distribution: the western arctic-boreal region, the boreal North Atlantic 
Ocean, the boreal (sub-Arctic) North Pacific Ocean (including the cool temperate California Current waters from California to 
Alaska) and the whole notalian (sub-Antarctic) belt. The vast subtropical and tropical zones ofthe world’s oceans are devoid of 
gonatid species.
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Habitat and Biology: Most species inhabit the upper water levels as paralarvae and juveniles, then they undergo significant 
ontogenetic descent as adulthood approaches. Adults of species can descend to great depths in the midwaters (mesopelagic) 
or to the deep-sea floor where they mate and spawn. Paralarvae and juveniles ascend to food-rich epipelagic waters to feed 
until ontogenetic growth begins. Spent females of Gonatus and Gonatopsis sensu stricto become degenerate and gelatinous 
and float, suspended in the meso- and bathypelagic layers or even in the surface waters. Some species also undergo diel 
vertical migrations during which they descend to the mesopelagic zone during the day, then ascend to the surface layers at 
night. Gonatid species are extremely important as prey for many fishes (including many commercially valuable species), 
seabirds, odontocete (toothed) whales and pinnipeds. Several species are fished commercially, most notably Berryteuthis 
magister, which is harvested by a specialized fishery and as a bycatch during other fisheries (e.g. for walleye pollock, Atka  
mackeresl, etc.). Up to 70 000 tonnes of this species are taken annually on the slope off the Kuril Islands in the Pacific Ocean 
and in the western Bering Sea by the Russian fishery alone.

Remarks: Species in this family belong to 4 genera, Berryteuthis, Eogonatus, Gonatopsis and Gonatus All genera inhabit 
the North Pacific, and only Gonatus has expanded its range far beyond the North Pacific Ocean into the Arctic, North Atlantic 
and southern oceans. All species ofthe Gonatidae are cold-water forms and are among the most abundant squids in higher 
latitudes, most especially in the sub-Arctic (boreal) North Pacific Ocean. Ofthe 19 currently described species in the family, 13 
species of gonatids inhabit the sub-Arctic northwestern Pacific Ocean, and the Bering, Okhotsk and Japan seas, 3 species are 
endemic to the eastern North Pacific, 2 species inhabit the North Atlantic and 1 species dwells in the Southern Ocean. 
Differentiation occurs among populations of Berryteuthis magister from different areas, which ultimately led to the disignation 
of 2 distinguished subspecies, B. magister nipponensis and B. magister shevtsovi Therefore, 21 entities are listed and 
described in this Catalogue.

Local Names: USA: Armhook squids.

Literature: Jefferts (1983), Okutani et al. (1988), Arkhipkin and Bizikov (1997), Sweeney and Young (2003k), Katugin (2004), 
Katugin and Shevtsov (2006), Kubodera et al. (2006a,b,c,d), Jorgensen (2007).

Key to the genera of Gonatidae

1a. Tentacles present in adults........................................... —» 2
1b. Tentacles absent in adults (Fig. 2 2 3 ) ..Gonatopsis

2a. Tentacular club armed with suckers o n ly .................... —» 3
2b. Tentacular club armed with suckers and

hooks (Fig. 2 2 4 )....................................................... Gonatus

3a. Radula with 5 longitudinal rows of teeth . . . .Eogonatus
3b. Radula with 7 longitudinal rows of teeth . . .Berryteuth is

dorsal view tentacular club

Fig. 223 Gonatopsis Fig. 224 Gonatus
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Table 3

Ecological Characteristics o f Gonatid Squids (from Nesis, 1997, 1999a, 2002; authors’ data)

Species Size Horizontal
Distribution

Spawning
Habitat

Diurnal Vertical 
Migration

Ontogenetic
Descent

Gelatinous
Degeneration

Berryteuthis anonychus Small N P low-boreal Pelagic Yes; e Late No

Berryteitíhis magister Intermediate/
large

N P panboreal; 
bottom-associated Bottom Yes; (e)m-b Early No

Eogonatus tinro Small N P upper-boreal Pelagic/ Yes; e-m-b Early Yes

Gonatopsis borealis Small/
intermediate N P panboreal Pelagic/

bottom Yes; e-m Late No

Gonatopsis japonicus Very large Nw P panboreal Pelagic/
bottom? Yes; e-m Intermediate Yes

Gonatopsis nuikko Large Nw P low boreal Pelagic/
Bottom Unknown Unknown Yes

Gonatopsis octopedatus Small Nw P panboreal Pelagic/
bottom? Yes; e-m Early Yes

Gonatus antarcticus Intermediate S O notalian Pelagic Yes; e-m-b Early Yes
Gonatus berryi Intermediate N P panboreal Pelagic Yes; m-b Very late Yes
Gonatus californiensis Small Ne P low-boreal Pelagic Yes; (e)m-b Early? Yes
Gonatus fabricii Intermediate ANA boreal Pelagic Yes; e-m-b Early Yes

Gonatus kamtschaticus Very large N P upper-boreal; 
nerito-oceanic Pelagic Yes; e-m Intermediate Yes

Gonatus nuidokai Large N P upper-boreal Pelagic Yes; e-m-b Intermediate Yes
Gonatus onyx Small N P panboreal Pelagic Yes; e-m-b Early Yes
Gonatus pyros Small N P panboreal Pelagic Yes; (e)m-b Early? Yes

Gonatus steenstrupi Small/
intermediate Ne A boreal Pelagic Yes; e-m-b Early? Yes

Key:
S ize: Small: dorsal-mantle length (DML) about 100 to 150 mm; intermediate: DML about 200 to  350 mm; large: DM Lfrom  350 to  500 mm; very large: DML 
larger than 500 mm.
H o rizonta l D is trib u tio n : N P = North Pacific; Nw P = Northwestern Pacific; Ne P = Northeastern Pacific; A  N A  = A rctic Northwestern Atlantic; Ne A  = 
Northeastern Atlantic; S O = Southern Ocean.
D iurna l V ertica l M ig ra tio n : e = epipelagic; m = mesopelagic; b = bathypelagic.

Gonatus Gray, 1849

Gonatus Gray, 1849, Catalogue ofthe Mollusca in the Collection ofthe British Museum, I: Cephalopoda Artepedia, 164 pp. [67], 

Type Species: Gonatus fa b r ic ii Lichtenstein, 1818.

Frequent Synonyms: Lestoteuthis Verrili, 1880 (in 1879-1880); Chiloteuthis Merrill, 1881 (in 1880-1881).

Diagnostic Features: Tentacular club with at least 1 large central hook on manus and generally with additional hooks
(large distally and small proximally) in median line. Club with distinctive locking (fixing) apparatus on dorsal border of 
manus that consists of a series of 4 to 6 large, thick, transverse pads with medial alternating oval pads and suckers; radula 
with 5 longitudinal rows of teeth. Hooks well developed in 2 medial series on arms from paralarval or immediate 
post-paralarval stages. Fins heart-shaped, extend posteriortoend of mantle, attenuate into tail supported by cartilaginous rod.

Habitat and Biology: As adults, Gonatus species are typically mesopelagic and upper bathypelagic; however several 
species ascend to epipelagic layers at night. They are important prey for odontocete cetaceans, large oceanic and benthic 
fishes, e.g. gadoids, salmonids, coalfish, redfish.

Interest to Fishesies: Gonatus species currently do not support any significant commercial fishery, in spite ofthe good 
consistency ofthe flesh and the large size of some species. However, a good potential for future exploitation does exist.

Remarks: Currently the genus consists of 11 species. Eight ofthese species have been described since 1972 in coincidence 
with the development of concentrated sampling in deeperwaters. Also responsible are the intense sampling and execution of 
exploratory fishing programmes in high-latitude seas, especially in the northern Pacific Ocean realm.

Literature: Nesis (1997), Katugin (2004), Lindgren et al. (2005), Kubodera et al. (2006d).
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Gonatus fabricii (Lichtenstein, 1818) Fig. 225

Onychoteuthis fa b r ic ii Lichtenstein, 1818, Isis, oder Encyclopädische Zeitung, 1818(9): 1591-1592. [1592], [Type locality: 
Amerloq Fjord, West Greenland, Davis Strait, North Atlantic Ocean],

80°N
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Frequent Synonyms: Onychoteuthis fa b r ic ii Lichtenstein, 1818; Onychoteuthis 
amoena Moller, 1842; Cheloteuthis rapctxVemW, 1881 (in 1880-1881).

FAO Names: En -  Boreoatlantic gonate squid; Fr -  Encornet atlantoboréal; 
Sp -  Gonalura atlantoboréal.

Diagnostic Features: Mantle long, slender, 
conical, slightly wider at midpoint, tapers to 
a sharp point posteriorly, its muscular part 
ends at the conus, but a fleshy, tapered column 
extends posteriorly as the tail. Fins sagittate with 
anterior lobes free, lateral margins rounded; fin 
length less than 50% of mantle length, fin width 
slightly less than the mantle length. Tentacular 
clubs slender, small, their length about 12 to 
20% of mantle length, with 1 very large, 
central hook, followed proximally by 3 small 
hooks and 1 small sucker, and distally by 1 
moderate-sized sucker; 9 to 13 transverse 
series of suckers and hooks on proximal half of 
arms III, 14 to 17 series of suckers (no hooks) on 
proximal half of arms IV. Arm hooks develop at 
about 20 to 40 mm dorsal mantle length, starting 
in the middle portion.

Size: Maximum mantle length attained is 
400 mm. adult juvenile

Geographical Distribution: This boreo-Atlantic 
squid occurs in offshore arctic and subarctic 
waters ofthe northern North Atlantic Ocean from 
the Newfoundland Basin southward to south of 
Cape Cod (Georges Bank and various i 4o°w
canyons and sea m ounts) and 
northward from the Labrador Sea to 
Baffin Bay in the western North Atlantic 
Ocean; around G reenland and 
eastward to the western Barents Sea 
and Norway in the eastern North

120°WAtlantic Ocean (Fig. 226).

tentacular club ventral view 

Fig. 225 Gonatus fa b r ic ii
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Habitat and Biology: G onatus  
fa b r ic ii is an oceanic species that 
occurs between the surface and 500 to 
700 m (records to 1 000 m) depth. It is 
the most abundant squid in the boreal 
Atlantic waters. Adults are common in 
midwater layers in arctic and subarctic 
waters of the North Atlantic Ocean, 
while juveniles inhabit near-surface 
waters in the northwestern North 
Atlantic Ocean. Females produce 
about 10 000 eggs that are laid in 
gelatinous masses at great depths. As 
typical for many gonatid species, 
maturing and spawning females 
undergo rapid degradation of tissue of 
the mantle and arms into a gelatinous 
consistency; ten tac les and arm 
suckers are lost, and normal, active 
locomotion is reduced. Egg masses
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Fig. 226 Gonatus fabricii
Known distribution
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are held in the arms while the embryos develop. After eggs hatch into paralarvae, the female dies. Mating occurs head to head 
and the spermatophores are deposited on the buccal membrane of females. Spawning seems to extend from mid-April to 
December with a peak period in late May and June. The incubation period for some species may extend to 6 months. In the 
Norwegian Sea spawning appears to occur from winter to summer with hatching subsequently from late March to June or July; 
summer biomass of juveniles in the Norwegian Sea was calculated to be at least 1.5 million tonnes. Juveniles off west 
Greenland showed average growth rates of 4 to 5.5 mm per month from July to November. The life cycle is about 2 years. 
Juveniles feed on copepods, euphausiids, hyperiid amphipods, pteropods, and chaetognaths. Once the hooks have developed 
on juveniles, at a mantle length of about 20 to 40 mm, an important part ofthe diet is made up of fishes e.g. redfish, hake and 
small Gonatus, adults can feed on prey larger than themselves. Gonatus fabricii is preyed upon by the northern bottlenose 
whale, harp and hooded seals in the Norwegian Sea and extremely heavily by sperm whales off Iceland and in the North Atlantic 
Ocean. Northern bottlenose whales in the Norwegian Sea annually eat 480 000 tonnes of G fabricii, while sperm whales 
consume 365 000 to 520 000 tonnes; total biomass here produced by a 2 year old cohort is about 20 million tonnes. Narwhals 
feed extensively on G fabricii during all feeding seasons and exclusively during the autumn. Also, this species frequently is 
found in stomachs of other marine mammals, e.g. ringed harp and hooded seals, as well as in coalfish, Greenland halibut, 
salmon, various gadoids, blue ling, the redfish (Sebastes marinus) and others. Atlantic puffins in the Norwegian Sea prey 
heavily on G fabricii in offshore waters in the winter, while northern fulmars prey primarily on this species in autumn through 
spring. Other predators include thick-billed murres, and ommastrephid squid Todarodes sagittatus

Interest to Fisheries: This species is believed to have a significant fishery potential if sustainable yields and consumer interest 
can be developed. Gonatus fabricii is by far the most abundant “edible” squid in North Atlantic arctic and sub-Arctic waters. 
Because females undergo significant tissue degradation at maturity, pre-spawning aggregations will need to be targeted. The 
flesh has a good pre-spawning consistency and the species attains a desirable size. Greenland Eskimos use it as bait in the cod 
(Gadus morhua callarias) and halibut (Hippoglossus hippoglossus) hook-and-line fishery and for human food. It is taken as 
by catch in shrimp trawl and other benthic otter trawl fisheries.

Local Names: GERMANY: Nordische Köder Kalmar.

Literature: Young (1973a), Wiborg (1979b), Kristensen (1980a, b), Bjoerke (1995), Arkhipkin and Bjoerke (1999), Falcon, etal. 
(2000), Piatkowski etal. (2001a), Hastie etal. (2009).

Gonatus kamtschaticus (Middendorff, 1849) Fig. 227

Onychoteuthis kam tschatica  Middendorff, 1849, Memoires de 
/’Academie Imperiale des Sciences de Saint-Petersbourg, series 6(6): 
329-610 [515], [Type locality: Schumschu Island, Kuril Islands, 
Northwest Pacific Ocean],

Frequent Synonyms: Onychotheutis kamtschatica Middendorff, 1849 
(generic misspelling); Gonatus middendorffi Kubodera and Okutani, 
1981.

FAO Names: En -  Shortarm gonate squid; Fr -  Encornet bras courts; 
Sp -  Gonalura bracicorta.

Diagnostic Features: Mantle long, muscular, very slender, its width 
from 18% of mantle length in young individuals to 24% of mantle length in 
maturing individuals, tapers posteriorly to a sharp, long, choroidal tail. 
Fins muscular, relatively long (43 to 52% of mantle length) and narrow 
(their width 40 to 43% of mantle length), sharply pointed posteriorly; fin 
angle 50° for both fins. Tentacular stalks relatively long; tentacular clubs 
small, their length less than 13% of mantle length; manus with a single 
large central hook, 1 medium-sized distal hook and up to 6 small 
proximal suckers (in young specimens), which are modified into hooks 
as the animal grows. Arms rather short, arms III equal to 50% of mantle 
length in young animals and to 77% in maturing individuals.

Size: The maximum mantle length attained is 550 mm.

tentacular club ventral view

Fig. 227 Gonatus kamtschaticus
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Geographical Distribution: This species occurs in the far North Pacific Ocean from the Bering Sea southwest along the Kuril 
Islands into the southeastern Okhotsk Sea and south to Japan, and eastward along the Aleutian Islands Chain (Fig. 228).
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Fig. 228 Gonatus kamtschaticus
Know n d istribution

Habitat and Biology: Gonatus kamtschaticus is an oceanic species that undergoes diel vertical migrations as adults from 
approximately 400 to 800 m in daytime to less than 200 m at night. The paralarvae occur near the surface at night. Juveniles 
occur in the upper layers, and do not conduct extensive diel vertical migrations. As the squid grow and mature, they tend to 
descend to deeper layers, and mature animals of over 300 mm mantle length occur in deep waters along the continental slope. 
In the Pacific Ocean off the Kuril Islands, the species is most frequently observed in the epipelagic zone throughout the year; in 
the Okhotsk Sea, animals occur mainly in the meso- and bathypelagic layers from January through June, and mainly in the 
epipelagic layer from July through December. The species is an important prey item in the diet of sperm whales, northern fur 
seal, pomfret and Pacific salmon (especially Oncorhynchus nerka and O. kisutch). Young squids consume mainly 
crustaceans (Themisto japonica. Primno macropa, Thysanoessa longipes, T. raschii), and as they grow they start feeding 
more intensively upon fish and juvenile gonatid squids.

Interest to Fisheries: This species may have a fishery potential in pre-adult stages, both because of its size and its relatively 
muscular consistency prior to maturity. However, only juvenile animals are known to swarm in dense aggregations, while 
maturing adults and especially adults are usually very rare in trawl catches.

Local Names: JAPAN: Kamchatka-Takagiika.

Remarks: After its description in 1849, Gonatus kamtschaticus was synonymized with G fa b ric ii by both Steenstrup (1880) 
and Hoyle (1886). The name was declared nomen dubium by Kubodera and Okutani (1981) when they described Gonatus 
middendorffi, citing lack of type specimens and subsequent literature on G kamtschaticus Nesis (1982, 1987, 1997) 
re-elevated G kamtschaticus to species status, declaring G middendorffi a junior synonym.

Literature: Kubodera and Jefferts (1984a,b), Nesis (1997), Shevtsov et al. (2004a), Jorgensen (2007), Katugin and Zuev 
(2007).
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Gonatus madokai Kubodera and Okutani, 1977 Fig. 229

Gonatus madokai Kubodera and Okutani, 1977, Venus, 36(3): 123-151. [124], [Type locality: 49°32’N, 168°50’E, Northwest 
Pacific Ocean],

Frequent Synonyms: None.

Misidentifications: Gonatopsis okutanii (Nesis, 1972b).

FAO Names: En-Madoka’sgonate squid; F r - Encornet 
madokai; Sp -  Gonalura madokai.

Diagnostic Features: Mantle moderately broad, 
soft-fleshed, extends posteriorly into a long, pointed tail 
(20% of mantle length); the posterior part non-muscular 
posterior to the conus. Fins sagittate, their length 60 to 
65% of mantle length, their width 50 to 75% of mantle 
length. Tentacular clubs long (20% of mantle length), 
with 1 very large central hook, 1 moderate-sized hook 
distally, and 4 to 7 very small suckers and hooks 
proximally (these develop at greater than 70 mm mantle 
length). Arms very long, the longest (III) equal to 
mantle length; 11 or 12 transverse series of suckers and 
hooks on proximal half of arms III; 16 series of suckers 
proximally on arms IV.

Size: This species attains a maximum mantle length of 
470 mm.

Geographical Distribution: Gonatus madokai is widely 
distributed in the northern North Pacific Ocean: northern 
Japan Sea (only 1 reliable record of juveniles off 
southwestern Sakhalin), Bering Sea (rare), around the 
Kamchatka Peninsula and the Kuril and Aleutian Islands, 
the Gulf of Alaska, southward to about 42°N. It is 
especially abundant in the Okhotsk Sea where it is 1 of 
the most common of all squids (Fig. 230).

tentacular club ventral view

Fig. 229 Gonatus m adokai
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Fig. 230 Gonatus madokai
K now n distribution
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Habitat and Biology: This large species is an epipelagic to meso-bathypelagic species that descends to mesopelagic depths 
in daytime (but not exclusively). Gonatus madokai has been captured to 1 500 m in midwater and possibly as deep as 400 to 
3 400 m on the bottom. It has been recorded in association with the Oyashio Current, sub-Arctic Front Zone. The paralarvae are 
consistently abundant shallower than 300 m in the Okhotsk Sea, where spawning occurs in spring (March to June) and 
paralarvae are common from June to September. They occur earlier in the season in the Gulf of Alaska. Both diel vertical 
migration and ontogenetic descent are characteristic. In females, tentacles autotomize during maturation and they break off a 
short distance from the base, leaving a short but distinctive stem or stump. Muscle tissues become very gelatinous in mature 
individuals. The life span appears to be at least 2 years. Adult G madokai consume mainly fish (most commonly Leuroglossus 
schmidti), euphausiids (Thysanoessa raschii and T. longipes) and juvenile gonatid squid. Juveniles prey predominantly upon 
amphipods (Themisto japon ica  and Primno macropa), and some have had salps and chaetognaths in their stomachs. Adults 
are heavily preyed upon by toothed whales, walleye pollock (Theragra chalcogramma), Pacific salmon, pomfret and northern 
fur seals.

Interest to Fisheries: While this is a very abundant species, it has no potential for the development of a fishery because, even 
in the pre-spawning stage, the flesh is watery and jelly-like, which make the squid unacceptable as a food product.

Local Names: JAPAN: Sasaki-Takagiika.

Literature: Kubodera and Jefferts (1984a,b), Katugin and Merzlyakov (2002), Katugin et al. (2004b,c), Jorgensen (2007).

Gonatus steenstrupi Kristensen, 1981 Fig. 231

Gonatus steenstrupi Kristensen, 1981, Steenstrupia, 7(4): 61-99 [78], [Type locality: between 53°24’ -  51°52’ -  8°29W, 
Northeast Atlantic Ocean],

Frequent Synonyms: Gonatus fa b r ic ii (Lichtenstein, 1818), in 
part.

FAO Names: En -  Atlantic gonate squid; F r -  Encornet atlantique; 
Sp -  Gonalura atlántica.

Diagnostic Features: Mantle long, very slender, 
thick-walled but muscular; widest at anterior 
margin then tapers evenly to the posterior pointed 
tip; muscular part of mantle ends at conus, but a 
fleshy column extends posteriorly as a short tail. 
Fins sagittate, their length about 45% of mantle 
length, their width 52% of mantle length. Tentacles 
strong and moderately long with tentacular clubs 
large, expanded, their length about 25 to 36% of 
mantle length; 1 very large central hook on 
manus, with 1 im m ediate ly  d ista l, 
moderate-sized hook and 4 or 5 progressively 
smaller hooks proximal to it (fifth hook sometimes 
a sucker). Arms III with 8 or 11 transverse series of 
31 to 42 suckers and hooks on proximal half; arms 
IV with 12 to 14 transverse series of 46 to 57 suckers 
(no hooks) on proximal half.

Size: The species attains a maximum mantle length 
of 150 mm, possibly to 190 mm.

tentacular club ventral view

Fig. 231 Gonatus steenstrupi



208 FAQ Species Catalogue for Fishery Purposes No. 4, Vol. 2

Geographical Distribution: Gonatus steenstrupi occurs in the North Atlantic Ocean from 45°N to 63°N. It is widely distributed 
in the temperate (Bay of Biscay) to boreal (Irminger Sea-East Greenland) waters, east of the Grand Banks of Newfoundland 
(Fig. 232).
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Fig. 232 Gonatus steenstrupi
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Habitat and Biology: This species is an oceanic, mesopelagic species that occurs to 1 000 m depth. Paralarvae up to 20 mm 
mantle length occur shallower than 200 m, while juveniles larger than 20 mm mantle length occur at depths of 250 to 1 000 m, 
thus demonstrating a strong ontogenetic descent during development. Young specimens occur only in spring and summer. The 
species is preyed upon by numerous odontocete cetaceans, e.g. northern bottlenose whale, striped dolphin, Atlantic 
white-sided dolphin, Risso’s dolphin, killer whale, sperm whale.

Interest to Fisheries: Currently no fisheries are directed at this species, but its desirable size and consistency of flesh make it a 
good potential resource. It is possible that estimates of huge population size and biomass of G fa b ric ii might also involve a 
component of G steenstrupi.

Local Names: None.

Remarks: Gonatus steenstrupi was confused with G fa b ric ii for decades until it was recognized and separated by Kristensen 
in 1981. While the distributions of the 2 species overlap considerably, G steenstrupi occurs slightly more southerly into Bay of 
Biscay and beyond in offshore waters and around Newfoundland and into the Gulf of St. Lawrence. Gonatus fa b r ic ii extends 
much further north into high Arctic waters.

Literature: Kristensen (1981), Falcon etal. (2000).
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Berryteuthis Naef, 1921

Berryteuthis Naef, 1921a, Mitteilungenaus der Zoologischen Stazion zu Neapel, (22)16: 527-542 [535],

Type Species: Berryteuthis magister (Berry, 1913a).

Frequent Synonyms: Pfefferiopsis Ishikawa, 1924; Berryteuthis Grimpe, 1922; Berryi teuthis Thiele, 1934.

Diagnostic Features: Tentacular club with suckers only, no hooks; suckers in central part of manus are notably larger 
than marginal suckers. Fixing apparatus on club consists of suckers and knob-like tubercles, without transverse 
ridges and grooves. One ventral arm of adult male bears modified suckers, which may serve to transfer spermatophores to 
female. Radula with 7 longitudinal rows of teeth. Mantle and body firm, muscular. Fins large, rhomboidal, do not extend to 
posterior end of mantle as a tail; fin length 54 to 56% and fin width 64 to 80% of mantle length.

Remarks: Berryteuthis magister is the object of a major fishery, the only directed fishery for the Gonatidae, versus those 
species caught as by catch. Consequently, a large body of research and publications exists for this species.

Literature: Okutani et al. (1988), Okutani and Kubodera (1987), Katugin (2004), Kubodera etal. (2006a).

Berryteuthis magister (Berry, 1913) Fig. 233

Gonatus magister Berry, 1913a, Proceedings of the Academy of Natural 
Sciences of Philadelphia, 65: 72-77. [76], [Type locality: Puget Sound, 
Washington, Northeast Pacific Ocean],

Frequent Synonyms: Gonatus magister Berry, 1913a; G. septemdentatus 
Sasaki, 1915a.

FAO Names: En -  Schoolmaster gonate squid; Fr -  Encornet suçoir; 
Sp -  Gonalura magister.

D iag n o s tic  F eatu res: M an tle  large, robust, 
muscular, mantle width 35 to 37% of mantle length.
Fins large, rhomboidal, broadly sagittate, thick, straight 
anterior and posterior margins, relatively long (length up 
to 55% of mantle length) and broad (width 70 to 80% of 
mantle length). Tentacles strong, long when extended 
in dead animal, 120 to 160% of mantle length; in live 
animal they are usually as long as the arms; tentacular 
clubs expanded, long, with no hooks but with 
extrem ely  num erous, long-stem m ed m inute  
suckers, that occur in 20 or more transverse series; 
suckers in central part of manus noticeably larger 
than others. Club sucker rings with 20 to 22 sharp 
teeth. No obvious boundary exists between manus and 
carpal region, except that the number of transverse 
series of suckers and sucker size tend to decrease 
proximally. Arms relatively long, 62 to 67% of mantle 
length, formula III = II, I, IV. Arms I to III with 
well-developed hooks in the medial 2 series that emerge 
at about 75 mm mantle length; hooks in adults occupy 
all but the distal part of the arms; sucker-hook series 
number 50 to 55. Arms IV have 4 series of suckers 
arranged in 60 transverse series. Arm sucker rings with 
11 to 18 sharp teeth along distal margin. One ventral 
arm is modified in males into a hectocotylus-like 
structure. Seven rows of teeth on radula.

Size: The maximum mantle length of this species is 
reported to be 430 mm, while its weight can reach to 
2.6 kg; normally, however, mantle length is up to 
340 mm.

ifjcrJA*

tentacular club dorsal view

Fig. 233 Berryteuthis magister
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Geographical Distribution: Berryteuthis magister is a conspicuous inhabitant of the North Pacific Ocean. It is panboreal and 
it occurs in the Japan, Okhotsk and Bering seas, along the Kuril, Commander and Aleutian islands, then southward in the 
eastern North Pacific Ocean as far south as central or southern California waters (Fig. 234).
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Fig. 234 Berryteuthis magister
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Habitat and Biology: A demersal oceanic pelagic species, B. magister is recorded from the surface to about 1 500 m depth, 
but its greatest abundance is near the bottom on the continental slope and in the mesopelagic zone. In the epipelagic zone it 
occurs occasionally and is much less abundant than most other species of gonatids in the North Pacific Ocean. In spite of 
extremely high abundance of adults of this species throughout the North Pacific rim, newly hatched/paralarvalß. magister had 
been reported only once, from about 400 m deep in the Strait of Georgia. Recently, paralarvae have been reported to be 
common in the epipelagic zone of the slope region of the Gulf of Alaska, where hatchlings with internal yolk sacs were captured 
at 0 to 200 m in Bongo tows during March. Juveniles with mantle length ranging from 40 to 120 mm regularly occur near the 
bottom at depths 300 to 450 m in the Bering Sea, and may occur in epi- and mesopelagic waters. However, diel vertical 
migrations of young B. magister are much less extensive than, e.g. in Gonatopsis borealis, and even at night, juvenile 
B. magister are rarely found in the upper epipelagic waters. Finally, immature squid descend to the benthic habitat where they 
aggregate and concentrate during the day; at night they disperse into the near-bottom waters, and occasionally into the 
mesopelagic zone to feed. Because of the extensive geographical range of B. magister, spawning can occur at various 
locations throughout the year. Aggregations of males and females begin to increase intensely as spawning time approaches. 
Mating takes place immediately prior to spawning, with only mature stage V females being mated. Penis in Ä  magister is rather 
short, and does not show up out of the mantle edge in mature male; we may suggest that in the absence of distensible penis 
male uses a modified ventral arm(hectocotylus)to transfer spermatophores into the mantle cavity of the female, where they are 
attached most frequently to the mantle wall adjacent to the openings of the oviducal glands, or occasionally onto the midgut 
gland orthe gills. Judging from the number of implanted sperm bulbs, most females copulate 2 times, rarely 1 or 3 times. In the 
Bering Sea, females produce 20 000 to 96 000 eggs (40 000 eggs, on the average), while males produce up to 700 to 1 000 
spermatophores in total. In the Japan Sea, where squid are much smaller and produce larger eggs, individual fecundity is only 
about 4 000 eggs. The incubation period is thought to last for about 6 months. Spawning occurs on the bottom presumably at 
400 to 1 000 m, depending on locality. The age estimates for 2?. magister vary, depending on aging technique and locality, but 
most recent analyses favour a 2-year life cycle. The analyses of growth using statoliths and gladii suggest that the 2-year life 
cycle of B. magister in the western Bering Sea includes 6 months of embryonic development and 18 months of post-embryonic 
growth. Several different seasonal groups may exist within a geographic location, apparently related to several spawning events 
during a year, or different places of origin. Juvenile and maturing squid feed voraciously during their pelagic phases, with 
younger forms eating euphausiids, hyperiid amphipods and small mesopelagic shrimps, while larger individuals switch to fishes 
and squids. Cannibalism is common in B. magister of all sizes and large quantities of squids are consumed, mostly 
conspecifics. During this feeding phase, the digestive gland (“liver”) becomes enormous, up to 25 to 40% of total wet body 
weight, with enough reserves to supply all energetic needs during final maturation and spawning. During this final benthic stage, 
feeding activity is very low, then ceases in 92% of mature males and 100% of mature females. The number and variety of 
predators is enormous and includes, but is not limited to, the following: fishes (walleye pollock, Pacific cod, chinook, chum, 
coho, pink and sockeye salmon, Pacific pomfret, Greenland turbot, Pacific halibut, sablefish, various grenadiers, liparids, 
blacksmelts, rockfishes); odontocete cetaceans (Baird’s beaked whale, short-finned pilot whale, Dali’s porpoise, sperm whale, 
false killer whale); northern fur seal, thick-billed murre, albatrosses and Berryteuthis magister itself.

Interest to Fisheries: Berryteuthis magister is the only species of gonatid squid fished in commercial quantities in the Pacific 
Ocean and adjacent seas; consequently it has been intensively studied. The commercial fishery production of B. magister is
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supported by enormous populations throughout much of its range, but determining actual biomass, either by region or in total, is 
difficult. Nonetheless, a summary of biomass calculations from different areas (some with different techniques) totals 677 000 
tonnes. Of course, annual fluctuations are the norm in squid populations, so this value cannot be used to validate quota 
expectations. The Russian fishery began in the 1960s off the Commander Islands as by catch in the walleye pollock bottom 
trawl fishery. By the 1970s and 1980s the fishery included species-directed trawling and was greatly expanded to the northern 
Kuril Islands and into the Bering Sea, then into the Japan Sea. The total catch of the Russian fishery in 1985 reached 
approximately 65 700 tonnes; production plummeted in 1986 to 13 000 tonnes, and through the 1990s did not exceed 20 000 
tonnes. Russian estimates for a sustainable annual fishery in the western Bering Sea, northwestern Pacific Ocean off the Kuril 
Islands and in the Russian Exclusive Economic Zone of the Japan Sea, Kita-Yamato Bank, total up to 98 000 tonnes. FAO 
fisheries statistics report about 49 000 tonnes landed in 2007, for this species. The unique biological features among all gonatid 
species make 2?. magister the best candidate for a significant, sustained fishery: it aggregates on the bottom in the adult stage, 
following a relatively early-stage ontogenetic descent; it spawns on the bottom; it does not become gelatinous in maturing and 
spawning stages, consequently, it is accessible to benthic trawling. The meat is judged tasty and it contains high levels of 
beneficial proteins. Finally, potential is developing for use of the species for valuable biologically active compounds and 
pharmaceutical preparations, especially from the gonads, digestive gland and optic ganglia.

Local Names: JAPAN: Dosuika; RUSSIA: Commander squid; USA: Commander armhook squid, Red squid.

Remarks: Genetic studies (allozymes using starch and polyacrylamide gel electrophoresis) have shown that differentiation 
occurs among populations of Berryteuthis magister from 3 different geographical regions: the Japan Sea, the northwestern 
Pacific Ocean (including Okhotsk and Bering seas), and the Gulf of Alaska. Genetic differences detected were both temporal 
and spatial. Subsequently, the form from the Japan Sea has been designated a subspecies of B. magister, B. m  shevtsovi (see 
below). In waters around Japan, a subspecies, B  m  nipponensis, has been distinguished based on such external characters 
as small mantle opening, small fin and less pronounced differences in size between central and marginal club suckers. The 
more muscular body of this extremely rare form suggests that it is more powerful swimmer than the typical B. magister, whose 
representatives are quasi-benthicthe greater part of their lives.

Literature: Okutani et al. (1988), Nesis (1995), Arkhipkin et al. (1998a), Katugin (1999, 2000a, 2002), Arkhipkin (2003b), 
Starovoytov et al. (2004), Katugin and Shevtsov (2006), Jorgensen (2007).

Berryteuthis anonychus (Pearcy and Voss, 1963) Fig. 235

Gonatus anonychus Pearcy and Voss, 1963, Proceedings of the 
Biological Society of Washington, 76: 105-112 [105], [Type locality: 
45°26.8’N, 125°08.1’W, Northeast Pacific Ocean],

Frequent Synonyms: Gonatus anonychus Pearcy and Voss, 1963.

FAO Names: En -  Smallfin gonate squid; Fr -  Encornet ailes courtes; 
Sp -  Gonalura alicorta.

Diagnostic Features: Mantle muscular, elongate, 
narrow, with a deep funnel depression on the 
ventral edge o f m antle between the locking  
cartilages. Fins small, oval, extend to posterior end 
of mantle in a short gelatinous tail; fins short (length 
22 to 27% of mantle length); narrow (width 49 to 55% of 
mantle length). Tentacular clubs narrow and long 
(about one-half of tentacle length), with numerous 
minute almost equal-sized suckers in 12 to 15 
transverse series; no hooks. Club sucker rings with 3 
or 4 teeth. Arms with 4 transverse series of suckers and 
very few (about 6 to 8) small hooks in the medial 2 series 
on the basal part of arms I to III in maturing and mature 
females; no hooks in males. Radula with 7 longitudinal 
rows of teeth.

Size: This species attains a maximum mantle length of 
possibly 150 mm.

rA iP '

tentacular club ventral view

Fig. 235 Berryteuthis anonychus
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Geographical Distribution: Berryteuthis anonychus is widely distributed in the North Pacific Ocean, from the Kuril Islands 
and southeastern Okhotsk Sea to the east, encompassing the Aleutian Islands, the southern Bering Sea and the Gulf of Alaska 
southward to Oregon (Fig. 236).
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Fig. 236 Berryteuthis anonychus
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Habitat and Biology: Berryteuthis anonychus is a low-boreal distant-neritic species that occurs from the surface at night to 
about 1 500 m deep in offshore waters. The exact distribution pattern is unknown. It is most abundant in the Gulf of Alaska and 
the open sub-Arctic domain to the south and southwest of the Gulf. It is rare south of Oregon and to southern Baja California. 
The species occurs in open ocean over great depths, but it is most common over the slopes and seamounts, e.g. Eikelberg 
Ridge, and seamounts Warwich, Miller and Morton. Juveniles are gregarious and broadly dispersed over the northern Pacific 
Ocean and the southern Bering Sea. While specimens have been reported as deep as 1 000 to 1 500 m, most adults actually 
are captured in the epipelagic zone, Oto 200 m; they are concentrated mostly over the seamounts and slopes. No gelatinous 
degeneration seems to occur at maturity, which begins at 70 to 90 mm mantle length, i.e. at 80 to 90 mm in females and 70 to 80 
mm in males. Spawning occurs year-round, with peaks in February to April and again in late June to September; life span is 
approximately 1 year. The species is a first-order diel vertical migrator in the epipelagic zone; it occurs at 50 to 200 m during the 
day and at night it ascends to 150 m to the surface. Squids aggregate in areas of oceanic rings (eddies) and vortices where high 
concentrations of medium- and large-sized Zooplankton occur. Food consists mainly of copepods, hyperiid amphipods, 
pteropods, chaetognaths, and euphausiids. This macroplanktophagous squid in turn is preyed upon by many species of fishes 
(pomfret, salmonids (pink, coho, chum, sockeye), albacore, lancetfish; neon squid (Ommastrephes bartramii), seabirds 
(murre, short-tailed shearwater, albatross); marine mammals (northern fur seal, fin whale, Dali’s porpoise and other odontocete 
whales).

Interest to Fisheries: Currently the status of any potential fishery is undetermined. However, the firm consistency of the flesh, 
the convenient size of the species and its dense aggregations in certain oceanic areas seem to indicate a potentially appropriate 
target species for a fishery.

Local Names: JAPAN: Hime-Dosuika; USA: No-hook armhook squid.

Literature: Pearcy and Voss (1963), Katugin et al. (2002), Bower et al. (2002), Katugin (2004), Katugin et al. (2005), Shimura 
et al. (2006), Jorgensen (2007).
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Gonatopsis Sasaki, 1920

Gonatopsis Sasaki, 1920, Proceedings of the United States National Museum, 57: 163-203 [198],

Type Species: Gonatopsis octopedatus Sasaki, 1920.

Frequent Synonyms: None.

Diagnostic Features: Tentacles absent in individuals larger than juveniles of about 30 mm mantle length. Juveniles 
smaller than 30 mm mantle length possess small rod-like tentacles about the same size as arms IV; (in Gonatopsis borealis 
tentacles disappear at 9 to 20 mm mantle length). Radula with 5 or 7 longitudinal rows of teeth. Mantle muscular, becomes 
flabby, gelatinous in mature and spent females; G borealis does not degenerate at maturation. Fins heart-shaped with a 
posterior short or long tail supported by cartilaginous rod, except in G borealis.

Remarks: In 1971, Nesis divided the genus Gonatopsis into 2 subgenera. Boreoteuthis, with 7 longitudinal rows of teeth on the 
radula (Gonatopsis borealis), and Gonatopsis sensu stricto, with 5 longitudinal rows of teeth on the radula (Gonatopsis 
octopedatus and G japonicus). A new species (Gonatopsis okutanii) was assigned to Gonatopsis sensu stricto, since it 
possessed a 5-rowed radula (Nesis, 1972). In 1973, Nesis suggested that Gonatopsis makko belongs to the subgenus 
Boreoteuthis, however, the type specimens from sperm whale stomachs lacked radulas, and it was impossible to determine 
whetherthey had 5 or 7 longitudinal rows of teeth (Okutani and Nemoto, 1964). In 1978, Okutani and Satake, based on personal 
information from Okiyama, reported that G makko has a 5-toothed radula. Confusion about the systematic status of G makko 
remains. In 1997, in one of the latest reviews on the Gonatidae, Nesis used this name as a junior synonym to Gonatopsis 

japonicus. Recent studies using genetic analyses suggested that Boreoteuthis, which comprises 8-armed gonatids with a 
7-toothed radula, might be elevated from subgenus to genus level. However, at the present state of knowledge, and to maintain 
stability of the generally accepted classification, Boreoteuthis remains a subgenus in this Catalogue.

Literature: Okiyama (1969, 1970), Kubodera and Jefferts (1984a,b), Shevtsov and Bessmertnaya (1996), Lindgren et al. 
(2005), Kubodera et al. (2006c).

Gonatopsis octopedatus Sasaki, 1920 Fig. 237

Gonatopsis octopedatus Sasaki, 1920, Proceedings o f the United States National Museum, 57: 163-203 [198], [Type locality: 
48°22’30”N, 145°43’30”E, near Cape Patience, Sakhalin, Okhotsk Sea],

Frequent Synonyms: None.

FAO Names: En -  Eight-armed gonate squid;
Fr -  Gonaleutène huit-bras; Sp -  Gonalura 
ocho-brazos.

arms ventral view 

Fig. 237 Gonatopsis octopedatus

dorsal view
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Diagnostic Features: See generic section.

Size: Small-sized species that attains a maximum mantle length of 175 mm.

Geographical Distribution: This species occurs in the western North Pacific Ocean (from northeastern Honshu, along the 
Kuril Islands and Kamchatka), in the Japan Sea, Okhotsk Sea, and central western Bering Sea (Fig. 238).
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Fig. 238 Gonatopsis octopedatus
K now n d istribution

Habitat and Biology: Gonatopsis octopedatus is a common species that at various times occupies epi-, meso- and 
bathypelagic zones and descends close to the bottom on the slope. It occurs over a very broad depth range from the surface to 
2 000 m. In the Okhotsk and western Bering Sea, the species abundance increases with depth. In the northwestern Japan Sea 
in winter and spring, it is the most commonly occurring cephalopod species in the pelagic zone down to 1 000 m. Spawning 
occurs in deep water. This species is known to have the largest ripe eggs among all gonatids, up to 6.5 mm in diameter. 
Consequently, the individual fecundity is very low, and ranges from 297 to 414 oocytes. Post-paralarvae and juvenile squid 
occur in the epipelagic zone and conduct diel vertical migrations. Ontogenetic descent occurs early in the life cycle. Maturation 
starts at about 100 mm mantle length in deep layers, where maturing animals become very gelatinous.

Interest to Fisheries: This species is found in large quantities in the mesopelagic layers over deep-water basins and slope in 
the Japan and Okhotsk seas, and plays a significant role in trophic structure of local deep-water pelagic communities. However, 
small size and weak consistency of flesh does not make it a good potential resource for fishery.

Local Names: JAPAN: Tenaga-Takoika.

Remarks: Very large senescent individuals of up to 390 mm mantle length from the Okhotsk Sea, identified as Gonatopsis 
octopedatus, were most likely another gonatid species (Nesis, 1993a); incorrect species identifications of mature and 
post-spawning gelatinous gonatids frequently occur due to significant degeneration of their tissues, tentacle autotomy, and 
significant body damage in trawl nets (loss of fins, arm armature, arm tips and entire arms, breaking into separate pieces, etc.).

Literature: Kubodera and Jefferts (1984b), Okutani et al. (1988), Nesis and Nikitina (1996), Katugin (2004), Shevtsov and 
Mokrin (1998), Hochberg (2006), Katugin and Shevtsov (2006).
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Gonatopsis borealis Sasaki, 1923 Fig. 239

Gonatopsis borealis Sasaki, 1923, Annotationes Zoologicae Japonenses, 10:203-207 [203], [Type locality: Kushiro, Nemuro, 
Tokachi; all on eastern Hokkaido, Japan],

Frequent Synonyms: None.

FAO Names: En -  Boreopacific gonate squid; Fr -  Encornet boréopacifique; Sp -  Gonalura pacificoboreal.

Diagnostic Features: Mantle stout (width 25% of mantle length), thick, 
muscular; reddish purple coloration. Fins muscular, relatively short (40 to
45% of mantle length) and broad (65 to 80% of mantle length), not attenuate 
into tail posteriorly. Tentacles absent (present only in larvae and disappear at 
12 to 15 mm mantle length). Arms robust, muscular, short; length 40 to 50% 
of mantle length; arms I to III with 2 medial series of hooks and 2 marginal series 
of suckers; arm IV with 4 series of suckers, no hooks. Hooks develop on 
arms at 35 to 45 mm mantle length. Radula with 7 rows of teeth.

Size: The maximum mantle length of this species attains 280 mm in males and 
300 mm in females.

Geographical Distribution: Gonatopsis borealis inhabits the northern Pacific 
Ocean. It is a panboreal species from northern Japan (37°N to 40°N) throughout 
the Okhotsk Sea, Bering Sea slope waters, along the Aleutian Islands and Gulf 
of Alaska, and southward to California, even to Baja California (20°N) (Fig. 240).

Habitat and Biology: An oceanic species, G borealis is one of the most 
abundant and widely distributed gonatid species. It occurs in cold temperate 
waters, where it is extremely eurybathic: it ranges from the surface to 
mesopelagic depths and even into the bathypelagic zone. It is known to 
undertake diel vertical migrations and to form increasingly large aggregations 
between April and early autumn, particularly in the eastern and western parts of 
the North Pacific Ocean. This species may account for up to 68% of squid 
catches in the Okhotsk Sea in summer. Biomass estimates reach 278 000 
tonnes in the Okhotsk Sea (up to 0.5 million tonnes according to some 
estimates), 209 000 tonnes in the western Bering Sea, 285 000 tonnes along the 
western Kamchatka slopes and 100 000 tonnes off the Kuril Islands. Gonatopsis 
borealis occurs in epipelagic, mesopelagic and bathypelagic depths from the 
surface to 1 500 m and is benthic at 200 to 1 375 m, but it is much more 
abundant in the midwater realm (captured in 95% of midwater tows versus 19% 
of benthic trawl tows). Maximum abundance occurs at 300 to 500 m, while only 
single specimens are caught below 1 000 m (consequently probably were 
caught in much shallower depth while the open nets were hauled back through 
the zone of abundance). The very pronounced diel vertical migrations involve
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Fig. 240 Gonatopsis borealis
Known distribution
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Fig. 239 Gonatopsis borealis
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both adults and young. For example, off California, no specimens occurred during daytime in less than 300 m, even 16 mm 
mantle length juveniles; 90% of daytime captures were at 400 to 700 m. At night, specimens occurred principally at 100 to 
500 m, mostly 300 to 400 m. In the upper epipelagic western Bering Sea in autumn, G borealis was the most numerous 
cephalopod species and occurred in 27% of the hauls (in 44% hauls over deep Commander Basin) exclusively during night 
hours; it appeared that smaller individuals migrated to the surface layers and descended to deeper layers earlier than larger 
animals, showing possible behavioural adaptation that helps smaller squid to avoid the presence of larger cannibalistic 
relatives. Gonatopsis borealis preys on a great variety of pelagic crustaceans (euphausiids, hyperiid amphipods, copepods), 
fishes (mostly myctophids) and squids. The life span is presumably 1 year or slightly longer. Predators include fishes (e.g. 
salmonids, walleye pollock, pomfret, albacore, grenadiers); squids (Berryteuthis magister, G borealis), seabirds (murres); 
seals, sea lions, dolphins, toothed whales (sperm, pilot, etc).

Interest to Fisheries: Gonatopsis borealis (mostly representatives of the large-sized cohort) is captured as bycatch with jigs 
and in substantial numbers in drift gillnets set for salmonids and the neon squid, Ommastrephes bartramii. It is believed to 
have some significant fishery potential because of its massive abundance and the consistency of its flesh. Its meat is delicious. 
However, its role as principal prey for dozens of commercially valuable fishes perhaps is more important at this juncture than a 
heavily developed fishery.

Local Names: JAPAN: Takoika.

Remarks: In the northwestern Pacific Ocean, 2 populations occur, 1 more northerly, maturing at small size (less than 180 mm 
mantle length); another one to the south of 45°N to 47°N, maturing at large size (larger than 220 mm mantle length). These 
populations or size cohorts occur sympatrically along the Kuril Islands.

Literature: Nesis (1972b), Kubodera and Jefferts (1984a, b), Okutani etal. (1988), Nesis and Nezlin (1993), Bower and Takagi 
(2004), Katugin (2004), Shevtsov et al. (2004b), Katugin and Zuev (2007), Jorgensen (2007).

Gonatopsis japonicus Okiyama, 1969 Fig. 241

Gonatopsisjaponicus Okiyama, 1969, Publications of the Seto Marine Biological Laboratory, (17)1:19-32. [20], [Type locality: 
41°02’N, 138°11’E, Northwest Pacific Ocean],

Frequent Synonyms: Gonatopsis makko  (Okutani and 
Nemoto, 1964), in part.

FAO Names: En -  Japanese gonate squid; Fr -  Gonaleutène 
japonais; Sp -  Gonalura japonés.

Diagnostic Features: Mantle slender, muscular, fins 
relatively large and narrow; fin length slightly longer than width, 
about one-half mantle length. Tail long, attenuate, about 
one-half fin length. Head large, broader than mantle opening.
Funnel relatively small, dorsal funnel organ inverted V-shaped.
Funnel cartilage lanceolate and slightly curved inward. Radula 
with 5 teeth per row. Arms robust, subequal, the longest about 
55% of mantle length. Hooks on arm l-l II well developed, 57 to 61 
in number. Tentacles absent in adults.

Size: The maximum mantle length of this very large gonatid 
species extends to 620 mm.

dorsal view

Fig. 241 Gonatopsis japonicus
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Geographical Distribution: Gonatopsis japonicus is a northern North Pacific Ocean species that is distributed off eastern 
Honshu, Japan, in the Japan Sea, in the Okhotsk Sea and along the Kuril Chain north to the central eastern Bering Sea 
(Fig. 242).
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Fig. 242 Gonatopsis japonicus

K now n distribution

Habitat and Biology: This is a panboreal species. It occurs from the epipelagic and down into the meso- and bathypelagic 
zones, having been captured at pelagic depths from the surface to 1 000 m and on the bottom at 400 to 2 000 m. In the Japan 
Sea, G japonicus was most common in the upper 140 m, and its occurrence decreased rapidly with depth. Regular occurrence 
of juveniles and immature adults in the upper layers suggests that the species is active vertical migrant, and that ontogenetic 
descend occurs rather late in the life cycle. Most animals captured to date were immature, or at the onset of maturation. In the 
meso- and bathypelagic Okhotsk Sea, mature and pre-spawning males had mantle lengths from 278 to 478 mm, and immature 
and maturing females from 398 to 582 mm; the largest animal with mantle length of 620 mm was not dissected. Muscle tissues 
become gelatinous in mature individuals.

Interest to Fisheries: This species is found in large quantities in the pelagic layers over deep-water basins and slope in the 
Japan and Okhotsk seas, and plays a significant role in trophic structure of local pelagic communities. Rather weak consistency 
of flesh, especially in mature animals, does not make it a good potential resource for fishery.

Local Names: JAPAN: Nippon-Takoika.

Remarks: Gonatopsis japonicus is frequently confused with Gonatopsis makko, particularly, animals from the Japan and 
Okhotsk seas, mentioned under the name G makko, belong to G japonicus (see Remarks for Gonatopsis makko)

Literature: Okutani et al. (1988), Okutani et al. (1995), Shevtsov and Mokrin (1998), Lindgren et al. (2005), Katugin and 
Shevtsov (2006), Kubodera (2006a), Katugin et al. (2008).
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Gonatopsis makko Okutani andNemoto, 1964 Fig. 243

Gonatopsis makko Okutani and Nemoto, 1964, Scientific Reports of the Whales Research Institute, Tokyo, 18:111-121 [113]. 
[Type locality: from sperm whale stomach, Southern Bering Sea],

Frequent Synonyms: None.

Misidentifations: Gonatopsis japonicus Okiyama, 1969.

FAO Names: En -  Makko gonate squid; F r -  Encornet mako; Sp -Gonalura mako.

Diagnostic Features: Mantle elongate, slender, conical, width about 20% of 
mantle length; soft and flabby. Fins very small, short (about 33% or less of 
mantle length); narrow (width from 45 to 50% of mantle length). Tentacles absent in 
adults. Arms I to III very long, robust, attenuate, up to 80% of mantle length. Arm 
hooks strong in medial 2 series; 2 series of marginal suckers. Arms IV short, with 4 
series of suckers, no hooks.

Size: This species reaches a maximum mantle length of 350 mm, possibly larger.

Geographical Distribution: Gonatopsis makko occurs in the eastern North Pacific 
Ocean, from the northeastern coast of Honshu and the Japan Sea, along the Kuril 
Chain and eastward to the western Aleutian Islands (Fig. 244).

Habitat and Biology: An oceanic species, G makko occurs rather frequently in 
midwater layers and to the bottom (650 to 1 200 m) in the Japan Sea and the northern 
North Pacific Ocean. It is preyed upon extensively by sperm whales.

Interest to Fisheries: This species is occasionally captured in the mesopelagic zone 
in the Okhotsk Sea.

Local Names: JAPAN: Makko-Takoika.

Remarks: Some authors consider that Gonatopsis makko might be the adult of 
Gonatopsis japonicus (e.g. Nesis, 1997), but only those specimens from the Japan 
and Okhotsk Seas. The validity of the name has been questioned by some authors 
because the species was described based on 3 individuals from sperm whale 
stomachs; these animals were notably damaged, partly digested and lacked buccal 
masses with radulas. Therefore, real body proportions and consistency of type 
specimens could have changed in whale stomachs, and what is more important, it 
remains uncertain how many rows of radular teeth (5 or 7, a basic systematic 
character state in the gonatid squid) were in G makko type specimens.

dorsal view

Literature: Okutani et ai. (1988), Nesis (1997), Kubodera (2006b).
Fig. 243 Gonatopsis makko
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Fig. 244 Gonatopsis makko
K now n distribution
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SPECIES OF NO CURRENT INTEREST TO FISHERIES, OR RARE SPECIES 
FOR WHICH ONLY FEW RECORDS EXIST TO DATE

Gonatus antarcticus Lönnberg, 1898

Gonatus antarcticus Lönnberg, 1898, Svenska Expeditionen till Magellansländerna, 2(4): 49-64 [51]. [Type locality: on the 
beach, Punta Arenas, Chile],

Frequent Synonyms: None.

Size: This species grows to a maximum mantle length of 350 mm.

Geographical Distribution: Gonatus antarcticus is a notalian circumpolar species in the Southern Hemisphere, reaching 
Antarctic waters (south of 40°S). It also is distributed around South Georgia and along the Scotia Arc, north to southernmost 
South Africa, the Cook Strait and Peru (possibly well north on Peru-Chile current).

Habitat and Biology: Paralarvae and juveniles of G antarcticus live in epipelagic and mesopelagic zones, adults in 
mesopelagic and bathypelagic zones. It is prey of numerous other species, e.g. white-chinned petrel, Magellanic penguin, king 
penguin, southern bottlenose whale, black-browed albatross, hake, rattail, southern elephant seal, Patagonian toothfish.

Literature: Okutani and Clarke (1992), Rodhouse et a!. (1992a), Arkhipkin and Laptikhovsky (2006).

Gonatus berryi Naef, 1923

Gonatus berryi Naef, 1923, Fauna e Flora de Golfo di Napoli, Monograph, 35, 1(1) part 2: 149-863 [245], [Type locality: 
Monterey Bay, California, Northeast Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length is 190 mm.

Geographical Distribution: Gonatus berryi occurs in the North Pacific Ocean, from northern Honshu, eastern Hokkaido, the 
Bering Sea, through the Aleutian Island chain and the Gulf of Alaska and south to northern Baja California.

Habitat and Biology: A common panboreal meso-bathypelagic species, G berryi occurs at 400 to 700 m in daytime and at 100 
to 700 m (mostly to 500 m) at night. Paralarvae and early juveniles are known from the upper layers in the central and 
northeastern Pacific Ocean. One specimen has been observed from a deep-diving submersible at 915 m. Diel vertical 
migrations are not characteristic for this species. Gonatus berryi undergoes ontogenetic descend to deep waters early in 
ontogeny. Hooks on arms and tentacular club are developed at very small size, of about 6 to 8 and 12 to 34 mm gladius length, 
respectively. Muscle tissues become gelatinous in mature individuals. This species is preyed upon by pomfret, swordfish, 
Ommastrephes bartramii, Dali’s porpoise, sperm whale, northern fur seal, and northern elephant seal.

Local Names: JAPAN: Berryi-Tekagiika.

Literature: Young (1972a), Kubodera and Jefferts (1984a, b), Katugin and Shevtsov (2006).

Gonatus californiensis Young, 1972

Gonatus californiensis Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [51], [Type locality: 33°32’N, 
118°24’W, Northeast Pacific Ocean],

Frequent Synonyms: None.

Size: This species attains a maximum mantle length of 120 mm.

Geographical Distribution: Gonatus californiensis seems limited to the eastern North Pacific Ocean from Vancouver Island, 
Canada, to Baja California, Mexico, and possibly to the Gulf of Panama.

Habitat and Biology: A muscular, low-boreal, pseudo-oceanic, meso-bathypelagic species. No paralarvae of this species 
have been recorded in the surface layers. Avertical shifter early in ontogeny, G californiensis may have a total depth range of 
100 to 1 200 m with peak abundance at 400 to 700 m in daytime and dispersal to 100 to 500 m at night. This species has been 
recorded in the diet of sperm whale and beaked whale.

Local Names: JAPAN: California-Tekagiika

Literature: Young (1972a), Okutani etal. (1988), Okutani and Clarke (1992).
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Gonatus onyx Young, 1972

Gonatus onyx Young, 1972a, Smithsonian Contributions to Zoology, 97:1-159 [43], [Type locality: 33°19’N, 118°45’W, eastern 
North Pacific Ocean],

Frequent Synonyms: None.

Size: Gonatus onyx reaches a maximum mantle length of 150 mm.

Geographical Distribution: Gonatus onyx is a North Pacific Ocean panboreal species that is distributed from southern 
Honshu, Japan, to the southern Okhotsk Sea and Bering Sea, the Aleutian Islands, and Gulf of Alaska, then southward to 
northern Baja California.

Habitat and Biology: This extremely abundant panboreal species is epipelagic in its paralarval and earlyjuvenile stages, then 
it becomes mesopelagic to bathypelagic in adult stages. Egg incubation requires from 6 to 9 months. Its daytime distribution 
shows bimodal peaks at 400 and 800 m, and at nighttime it undergoes diel vertical migration to 100 to 500 m, mostly 
concentrated at 300 to 500 m. Egg-brooding females, holding egg masses in their arms, have been observed at depths 
between 1 250 and 2 522 m off California. Egg mass contains about 2 000 to 3 000 ovoid eggs, each 2 to 3 mm in length and 1.8 
to 2.1 mm in width. Mantle length of hatchlings ranges from 3.2 to 3.5 mm. Predators include chinook salmon (our data), walleye 
pollock, pomfret lancetfish, Dali’s porpoise, Cuvier’s beaked whale.

Literature: Young (1972a), Kubodera and Jefferts (1984a,b), Seibel et al. (1997), Seibel et al. (2000a, 2005), Katugin and 
Shevtsov (2006), Jorgensen (2007).

Gonatus oregonensis Jefferts, 1985

Gonatus oregonensis ¿etteás, 1985, Veliger, 28(2): 159-174 [167], [Type locality: off Oregon, USA, Northeast Pacific Ocean], 

Frequent Synonyms: None.

Size: This species reaches a maximum mantle length of 50 mm.

Geographical Distribution: Gonatus oregonensis occurs in the eastern North Pacific Ocean off Oregon, USA.

Habitat and Biology: It is confined to the California Current where it occurs shallower than 400 m at night.

Remarks: Gonatus oregonensis was described based on post-paralarval and juvenile individuals with mantle length ranging 
from 24 to 46 mm, and has not been recognized since its first description. In his review of the Gonatidae in 1997, Nesis 
suggested that it is very close to, and may represent a northern subspecies or a form of Gonatus californiensis, from which 
G oregonensis is less easily separable (compared to other Gonatus spp.). Subtle differences between these 2 species are in 
fin dimensions, in sucker counts on the club and distribution of suckers on the dactylus.

Literature: Okutani et al. (1988), Okutani and Clarke (1992), Nesis (1997).

Gonatus pyros Young, 1972

Gonatus pyros Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [49], [Type locality: 33°37’N, 118°26’W, 
eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: Gonatus pyros grows to a maximum mantle length of 130 mm.

Geographical Distribution: Gonatus pyros is distributed in the eastern North Pacific Ocean from the Bering Sea, Aleutian 
Islands, and Gulf of Alaska southward to northern Baja California; it is also known from the western North Pacific Ocean off 
Japan and Kuril Islands.

Habitat and Biology: Gonatus pyros predominantly is a meso-bathypelagic species. Paralarvae and juveniles rarely occur in 
epipelagic zone. Juveniles occur by day deeper than 300 to 400 m, mostly at 300 to 700 m; at night they disperse to 100 to 
700 m, mostly to 300 to 500 m. The species is a diel vertical migrator. Mature females have mantle length about 130 mm, and 
undergo gelatinous degeneration; mature eggs are ovoid, 3.0 x 1.7 mm in size. The descent to deep layers presumably begins 
early in ontogeny. This squid is preyed on by pomfret, salmon, northern fur seal, Dali’s porpoise and sperm whale.

Literature: Young (1972a), Okutani et al. (1988), Nesis (1997), Katugin and Shevtsov (2006).
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Gonatus ursabrunae Jefferts, 1985

Gonatus ursabrunae Jefferts, 1985, Veliger, 28(2): 159-174. [160], [Type locality: South of Alaska Peninsula, Northeast 
Pacific Ocean],

Frequent Synonyms: None.

Size: Known only from paralarvae and juveniles; maximum reported mantle length 24 mm.

Geographical Distribution: Gonatus ursabrunae has a narrow distribution in the eastern North Pacific Ocean in the Bering 
Sea and the Gulf of Alaska; it is confined to the Alaskan gyre.

Remarks: Gonatus ursabrunae was described based on post-paralarval and juvenile individuals with mantle length ranging 
from 12 to 24 mm, and has not been recognized since its first description. In his review of the Gonatidae in 1997, Nesis 
suggested that it is either a species, as yet not recognized in adult stage, or a juvenile form of a known species, probably 
Gonatus kantíschaticus, from which G ursabrunae is separable by its mantle width index and the size at which club hooks 
develop.

Literature: Kubodera and Jefferts (1984a,b), Okutani et al. (1988), Nesis (1997).

Berryteuthis magister nipponensis Okutani and Kubodera, 1987

Berryteuthis magister nipponensis Okutani and Kubodera, in Okutani et al., 1987, Cephalopods from Continental Shelf and 
Slope Around Japan, 194 pp. [133], [Type locality: Okirai Bay, Iwate, northeastern Honshu, Japan],

Frequent Synonyms: None.

Size: This subspecies has a reported maximum mangle length of 180 mm.

Geographical Distribution: Berryteuthis magister nipponensis is recorded only from around Japan: the Japan Sea, off 
eastern Honshu and southern Hokkaido.

Remarks: According to authors of the original description, this subspecies is distinguishable from the typical R  magister in 
having narrower mantle, somewhat smaller fin and less evident size differences between central and marginal club suckers. In 
addition, they mature at a considerably smaller size.

Literature: Okutani et al. (1987), Okutani and Clarke (1992), Katugin (2000a).

Berryteuthis magister shevtsovi Katugin, 2000

Berryteuthis magister shevtsovi Katugin, 2000a, Veliger, 43(1): 82-97 [91], [Type locality: 42°30’N, 113°42’E, Japan Sea 
western Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length of fully mature females is 320 mm, that of fully mature males is 200 mm; however, smaller 
size are most common, i.e. 200 mm for females and 170 mm for males.

Geographical Distribution: Berryteuthis magister shevtsovi lives in the Japan Sea.

Habitat and Biology: This subspecies inhabits bathypelagic waters of very low temperatures. The total depth range for all 
maturity stages is 50 to 1 200 m, with the peak zone for adults at 300 to 500 m.

Remarks: This subspecies is differentiated on genetic, morphological, distributional, reproductive and ecological 
characteristics. (See B. magister section for additional information).

Literature: Katugin (2000a).
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Eogonatus Nesis, 1972

Gonatus (Eogonatus) Nesis, 1972b, Zoologicheskij Zhurnal, 51(9): 1300-1307 [1300],

Type Species: Gonatus (Eogonatus) tinro Nesis, 1972b.

Frequent Synonyms: None.

Diagnostic Features: Tentacles slender, weak. Tentacular clubs with no hooks, only numerous, very crowded, minute, 
equal-sized suckers. The 5 or 6 ridges and grooves of club fixing apparatus are short. Radula with 5 transverse rows of 
teeth. Head enlarged by large, bulbous eyes. Mantle not muscular. Fins ovate, not sagittate.

Size: Small-sized squid; maximum mantle length 140 mm.

Remarks: This taxon was elevated to generic status because of the absence of any hooks on the tentacular club, combined 
with 5 rows of teeth on the radula. However, genetic studies using allozymes and mitochondrial DNA suggested that this species 
is within the Gonatus s. str. group.

Literature: Nesis (1972b, 1985, 1997), Katugin (2004), Kubodera eta!. (2006d).

Eogonatus tinro Nesis, 1972

Eogonatus tinro Nesis, 1972b, Zoologicheskyi Zhurnal, 51(9): 1300-1307 [1300], [Typed locality: 58°22.2’N, 174°55’,Bering 
Sean Northwest Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length recorded for this species is 140 mm.

Geographical Distribution: Eogonatus tinro occurs in the northern North Pacific Ocean from northeastern Hokkaido, Japan, 
the Okhotsk Sea and southern Kuril Islands, to the Bering Sea, the Aleutian Islands, and the Gulf of Alaska, south to British 
Columbia, Canada.

Habitat and Biology: This species is an upper-boreal, meso-bathypelagic species that undergoes ontogenetic descent and 
diel vertical migration. It spawns mainly in the summer; paralarvae and juveniles are described.

Local Names: JAPAN: Nise-Tekagiika.

Remarks: Mostly early ontogenetic stages of this species are known. See also Remarks for Gonatopsis okutanii. 

Literature: Nesis (1972b), Okutani etal. (1988), Katugin and Shevtsov (2006).

Gonatopsis okutanii Nesis, 1972
Gonatopisis okutanii Nesis, 1972b, Zoologicheskyi Zhurnal, 51(9): 1300-1307 [1304], [Type locality: 44°06.4’N, 150°28.2’E, 
Northwest Pacific Ocean],

Frequent Synonyms: None.

Size: Gonatopsis okutanii attains a maximum mantle length of 250 mm.

Geographical Distribution: Gonatopsis okutanii occurs in the North Pacific Ocean from the southern Kuril Islands to the 
northern slope of the Okhotsk Sea, the Bering Sea and the Gulf of Alaska.

Habitat and Biology: This is a mesopelagic, bathypelagic and abyssal species. It has relatively large eggs, and mates 
presumably “head to head”, then dies after spawning.

Remarks: The validity of this species name has been questioned. Nesis (1997) suggested that it probably is a synonym of 
Gonatus madokai However, G madokai is easily distinguishable from Gonatopsis okutanii by its much larger fin, longer 
ventral arms and larger size-at-maturity. Katugin (unpublished) suggest that G okutanii may represent an adult form of 
Eogonatus tinro. Usually tentacles of all collected individuals of G okutanii appear broken at the bases, as in the holotype. 
However, several individuals of G okutanii, collected by Katugin in the Okhotsk Sea, possessed intact slim tentacles with 
tentacular clubs like those in E. tinro (no hooks on the club, only minute suckers, and fixing apparatus with small ridges and 
grooves). There is one notable difference between these 2 species. In small E. tinro, the ventral arms are almost the same 
length or slightly longer than the other arms; in G okutanii, the ventral arms are somewhat shorter and thinner than the other 
arms. However, individuals identified as E. tinro are usually small juveniles, while those assigned to G okutanii are much 
larger adults, and observed differences in relative lengths of arms could be due to their asymmetric growth in ontogeny. Clearly, 
if this entity possesses tentacles, it does not belong in the genus Gonatopsis
Literature: Nesis (1972b, 1997), Okutani and Clarke (1992).
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2.14 Family HISTIOTEUTHIDAE Verrili, 1881 by Clyde F.E. Roper and Patrizia Jereb

Histioteuthidae Verrili, 1881, Transactions of the Connecticut Academy of Sciences, 5(6): 259-446. [431], 

Type Genus: Histioteuthis d’Orbigny, 1841

FAO Names: En -  Jewel squids; Fr -  Loutènes bijou; Sp -  Joyelurias

Diagnostic Features: Species are easily distinguished by numerous (usually), anteriorly directed, complex photophores 
over the surface of the mantle, head and arms, especially on the vental and ventrolateral surfaces; a broad head, with 
usually asymmetrically developed eyes, the left eye usually considerably larger than the right. Buccal membrane with 6 or 7 
buccal lappets; buccal connectives attach to the dorsal border of arms IV; straight or slightly curved and slightly broad, 
simple, funnel-mantle locking elements; suckers on the tentacular clubs arranged in 5 to 8 irregular series; suckers on the 
arms biserial. Gladius with ventrally inrolled, cupped eone at posterior end. Fins terminal, medium to large, together 
transversely oval in outline, unite posteriorly with a median notch. An inner web connects arms and extends to greater 
than 60% of length of arms. A hectocotylus is absent in males, but both arms I have secondary sexual modifications: terminal 
suckers abruptly reduced in size set on elongate, palisaded pedestals; basal (or all normal) suckers enlarged, with swollen, 
fleshy collars; arms I often become more elongate, robust. Tentacles long with expanded club; distinct dactylus, manus and 
carpal adhesive apparatus, with alternating suckers and pads in a single row that extends proximally on the tentacular stalk for 1 
to 3 club lengths. Sucker rings on manus are toothed around entire circumference.

Size: Small- to medium-sized squid; maximum mantle length 350 mm.

Geographical Distribution: As a group, the members of the Histioteuthidae occur in all oceans and marine seas ofthe world.

Habitat and Biology: Members ofthe cosmopolitan family Histioteuthidae are very broadly distributed throughout the world’s 
oceans and seas in epipelagic (undergo diel vertical migration at night), mesopelagic and bathypelagic, even bathybenthic, 
habitats. Species range from the tropics to the polar seas. Closing-net data on a few species of Histioteuthis indicate the strong 
likelihood that diel vertical migration is common among the family members. For example, in an intensive open-net survey of 
the eastern Pacific Ocean off California no specimens of H. heteropsis were captured in the upper 300 m during the day; only 
16% of daytime captures were caught at 300 to 500 m, while 62% were caught at 500 to 700 m. In contrast, at night, 69% of 
H. heteropsis captured were taken in the upper 400 m, with a peak at 300 to 400 m. The shallowest nighttime capture for 
specimens larger than 20 mm mantle length was 200 m and most were concentrated at 300 to 400 m. Some species are 
extremely abundant, and they appear to aggregate in “schools”, even at great depths. Some species are quite large and attain 
mantle lengths of at least 350 mm, but the total length can be 4 to 5 times longer than mantle length. Most species are major 
components in the diets of sperm whales (up to 62% in some regions), other odontocete cetaceans, pinnipeds; albatrosses, 
penguins, other seabirds; sharks, tunas, lancetfishes; other squids.

Interest to Fisheries: While there are no large-scale directed fisheries for any species of Histioteuthis, it is possible that a 
small bycatch interest could develop as commercial fishery trawling probes increasingly deeper, to 1 500 m and beyond. The 
flesh on the mantle and arms of histioteuthids is firm and thick in adults of pre-spawning condition. At full maturation of both 
males and females, however, the tissue ofthe mantle, head and arms begins to soften, and by full spawning and post-spawning 
stages, the tissues ofthe mantle, head and arms soften to a semi-gelatinous consistency. Afurther impediment to development 
of a consistent fishery would be the suspected ammoniacal composition ofthe flesh.

Remarks: Following Voss et al. (1998a) the family is monotypic and all species are quite easily recognized as members of 
Histioteuthis. To date, 13 species are recognized, 2 of which have 1 and 3 subspecies, respectively, for a total of 17 currently 
recognized specific and subspecific entities. The first systematic monograph of the family was by N. Voss (1969). A 
comprehensive monograph was produced by Voss, Nesis and Rodhouse (1998), to which the reader is referred for detailed 
aspects of systematics, distribution, morphology, ecology, predation, etc. The family also has been treated on the “Tree of Life” 
website for Cephalopoda by Young and Vecchione (2000, 2008b,c,d). This site presents valuable information on and 
comparisons of specific taxonomic characters in tabular form. Most significantly, all subspecies that we list here, have been 
elevated to species level in ToL, a judgement with which we agree. A valuable adjunct to the contribution by Young and 
Vecchione is a comprehensive list of nominal genera and species named in the Histioteuthidae, with notations on their status 
(e.g. validity, synonyms, etc.) by Sweeney and Young (2003I).

The nomenclature and classification used herein is based on Voss et ai. (1998a). Subsequently, different interpretations have 
been introduced that depart from the earlier classification (see Young and Vecchione, 2000, 2008h,i,j).

Local Names: USA: Umbrella squids.

Literature: Voss (1969), Voss et ai. (1992a), Rodhouse et ai. (1992a,c), Young and Vecchione (2000, 2008h,i,j); Voss et al.
(1998a), Sweeney and Young (2003I).
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Key to the species and subspecies of Histioteuthidae (from Voss et al. 1998a)

1a. Median row of tubercles on dorsal surface of mantle and basal portions of arms l- l l l  p resen t..........................—» 2
1b. Median row of tubercles on mantle and arms absent........................................................................................... —» 4

2a. Photophores uniformly small, arranged in dense pattern on ventral surfaces of mantle and head, in 8 
or 9 longitudinal rows on basal portions of arms IV, in circlet of 19 to 22 around right eye
..........................................................................................................................................................Histioteuthis meleagroteuthis

(Atlantic, Pacific, and Indian oceans, tropical-subtropical)
2b. Photophores of uniformly medium size, arranged in moderately dense pattern on ventral surfaces of 

mantle and head, in 4 to 6 longitudinal rows on basal portions of arms IV, in circlet of 16 or 17 (rarely 
15 or 18) around right e y e ........................................................................................................................................... —»5

3a. Median row of tubercles occupies 19 to 39% of arm length in adults and subadults, 24 to 47% in 
juveniles of 17 to 38 mm mantle length; numerous photophores in diagonal rows on basal half of
arms IV, 5 photophores in first 2 or 3 rows, 4 in subsequent row s Histioteuthis miranda

(southern Benguela Current, western Indian Ocean, subtropical waters of Australia-New Zealand) 
3b. Median row of tubercles occupies 46 to 83% of arm length in adults and subadults; 65 to 92% in 

juveniles of 12 to 22 mm mantle length; numerous photophores in diagonal rows on basal half of
arms IV, 6 photophores in first 2 or 3 rows, 5 in subsequent rows.................................................Histioteuthis oceani

(equatorial Pacific Ocean and certain adjoining areas of North and South Pacific Oceans, ? tropical Indian Ocean)

4a. Single, large terminal photophore present on arms I to III or I to IV; inner web connecting basal
portions of arms deep: 50% or more of arm length in adults, subadults, and large ju v e n ile s ..............................—» 5

4b. Single, large terminal photophore absent on arms; inner web vestigial to moderate in depth: 30% or
less of arm length in adults, subadults, and ju v e n ile s ............................................................................................. —» 6

5a. Buccal membrane with 6 lappets and 1 connective to arms IV; segment of innerweb absent between
right and left junctures of web segments from arms III and IV ...............................................Histioteuthis bonnellii
(sub-Arctic, north temperate, and eastern tropical Atlantic Ocean; Mediterranean Sea; Benguela Current;

nearly circumglobal in southern half of south subtropical regions) 
5b. Buccal membrane with 7 lappets and 2 connectives to arms IV; segment of inner web present

between right and left junctures of web segments from arms III and IV .............................. Histioteuthis macrohista
(nearly circumglobal in Southern Subtropical Convergence, Benguela Current)

6a. Photophores uniformly small, arranged in dense pattern on ventral surfaces of mantle and head, in 8 
to 10 longitudinal rows on arms IV, in circlet of about 19 to 21 (range 17 to 23) around right eye
...................................................................................................................................................................Histioteuthis heteropsis

(California Current, Peru-Chile Current)
6b. Photophores large or intermixed large and small, arranged in widely spaced to moderately dense

pattern on ventral surfaces of mantle and head, in 3 or 4 longitudinal rows on arms IV, in circlet of 16 
to 18 (? rarely 15) around right eye ................................................................................................................................—» 7

7a. Photophores large, arranged in widely to moderately widely spaced pattern on anterior one-third to
one-half of ventral surface of mantle; circlet around right eye composed of 16 or 17 (rarely 18 or ?15)
large photophores........................................................................................................................................................... —» 8

7b. Photophores intermixed large and small, arranged in moderately dense pattern on ventral surface of
mantle; circlet around right eye composed of 17 large and 1 small photophores...............................................—» 15

8a. Photophores in widely spaced pattern on ventral surface of mantle; dorsal pad of funnel organ with 2
lateral flaps; male genetalia paired; skin conspicuously papillated (exept in small juveniles)................................—» 9

8b. Photophores in moderately widely spaced pattern on ventral surface of mantle; dorsal pad of funnel
organ unsculptured; male genetalia single; skin not papillated................................................................................—> 10

1/ Probably comprises more than 1 taxon.
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9a. Spermatophore 5 to 6% of mantle length, with single loop in ejaculatory apparatus; large adult males 
with midportions of arms I with moderately increased robustness, median keel moderately
expanded, protective membranes lo w ..........................................................................................Histioteuthis hoylei

(Pacific and Indian Oceans, tropical-subtropical) 
9b. Spermatophore 13 to 21% of mantle length, with numerous loops in ejaculatory apparatus; large 

adult males with midportions of arms I with greatly increased robustness, median keel greatly
expanded, protective membranes high..........................................................Histioteuthis arcturi, new combination2/

(Atlantic Ocean, tropical-subtropical)

10a. Terminal group of normal photophores on arms I to IV present, except in mature specimens (? 
mature male of Histio teuth is ce letaria  ce letaria  and mature female of H. ce letaria  p a c ifica ), 
where terminal groups on arms I to III replaced by single, long, narrow, darkly pigmented 
photophore; denticulate collars of club suckers in ventral marginal rows on manus asymmetrically
broadened .................................................................................................................................................................... —>11

10b.Terminal group of photophores on arms absent; denticulate collars of club suckers in ventral
marginal rows on manus not asymmetrically b roadened ....................................................................................... —>12

11a. Suckers in median 2 or 3 rows of club manus slightly enlarged and approximately coequally
enlarged; gladius with shoulders of vanes somewhat flaring and angular Histioteuthis celetaria celetaria

(Atlantic Ocean, tropical-subtropical) 
11b. Suckers of median 3 rows of club manus moderately enlarged to VA times ventral marginals (except 

in small juveniles), decreasing in size from ventral to dorsalmost rows; gladius with shoulders of
vanes broadly rounded Histioteuthis celetaria pacifica

(Pacific and Indian Oceans, primarily equatorial/tropical)

12a. Four longitudinal rows of photophores on arms IV ............................................................Histioteuthis corona berryi
(North Pacific Ocean, subtropical, California Current)

12b. Three longitudinal rows of photophores on arms I V ..................................................................................................—>13

13a. Sucker rings on arms IV smooth; 20 to 27 teeth on rings of large suckers of club manus
..........................................................................................................................................................Histioteuthis corona inermis

(northwestern Pacific Ocean, subtropical) 
13b. Sucker rings on arms IV with teeth; 30 to 60 teeth on rings of large suckers of club manus.............................. —>14

14a. Thirty-three to 38 teeth on rings of large suckers of club m a n u s ...................................Histioteuthis corona corona
(Atlantic Ocean, tropical-north subtropical)

14b. Fifty to 60 teeth on rings of large suckers of club m anus..............................................Histioteuthis corona cerasina
(eastern and central equatorial Pacific Ocean, Peru-Chile Current)

15a. Three longitudinal rows of photophores on arms IV (of large o rg a n s ) ................................. Histioteuthis eltaninae
(sub-Antarctic waters, circumglobal) 

15b. Four longitudinal rows of photophores on arms IV (3 rows of large organs, 1 row of small or
mixed-size o rg a n s )..................................................................................................................................................... —> 16

16a. Terminal group of enlarged photophores on arms I to III present; innerweb moderately developed,
17 to 30% of longest arm le n g th ................................................................................................ Histioteuthis atlantica

(southern Subtropical Convergence and northern half of sub-Antarctic waters, circumglobal) 
16b. Terminal group of enlarged photophores on arms absent; innerweb vestigial to low, less than 8% of

longest arm length .......................................................................................................... Histioteuthis reversa
(north temperate Atlantic Ocean and fringing sub-Arctic waters,north subtropical, tropical; Mediterranean Sea)

2/ At present, females and immature males of Histioteuthis hoylei and Histioteuthis arcturi can be separated confidently only by 
geographic location.
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Histioteuthis d’Orbigny, 1841

Histioteuthis d’Orbigny, 1841, in Ferussac and d’Orbigny, 1834-1848, Histoire Naturelle Générale et Particulière des 
Céphalopodes Acètabulifères Vivants et Fossiles, 1 vi and 361 pp., 144 pi. [xxxvii].

Type Species: Histioteuthis bonnellii (Férussac, 1834).

Frequent Synonyms: Calliteuthis Verrili, 1880b; Histiopsis Hoyle, 1885a; Histiothauma Robson, 1948; Lolidona Risso, 
1854; Meleagroteuthis Pfeffer, 1900; Stigmatoteuthis Pfeffer, 1900.

Diagnostic Features: Following Voss et al. (1998a) Histioteuthis is the sole genus in the monotypic family Histioteuthidae. 
Consequently, the diagnostic characters are the same as those given for the family.

Remarks: Species of Histioteuthis are extremely important in the diets of many toothed whales and dolphins, as well as fishes, 
sharks, albatrosses, other sea birds and other squids. Frequently, however, the remains from the stomachs of predators can not 
be identified to species level, so the food items are identified only to the generic level.

Literature: (see Family Literature) Roper et ai. (1984), Santos and Haimovici (2002), Okutani (2005).

Histioteuthis bonnellii (Ferussac, 1834) Species Group Fig. 245

Cranchia bonnellii Ferussac, 1834, L’lnstitut, Journal General des Sociétés et Travaux Scientifiques de la France et de 
¡’Etranger, 2(77): 355. [355], [Type locality: off Nice, Mediterranean Sea],

Frequent Synonyms: Cranchia bonnellii Ferussac, 1834; C. bonelliana Ferussac, 1834; Histioteuthis bonelliana 
d’Orbigny, 1835-1848; H. ruppelli Verany, 1846; Lolidona euphrosina Risso, 1854; Histioteuthis collinsi Verrili, 1879; 
H. bonnellii corpuscula Clarke, 1980.

FAO Names: En -  Umbrella squid; Fr -  Loutène bonnet; S p - Joyeluria membranosa.

tentacular club hectocotylus dorsal view

Fig. 245 Histioteuthis bonnellii
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Diagnostic Features: Mantle conical, relatively short, broad, covered with dark, elongate compound photophores in 7 or 8 
diagonal rows on ventral surface (lateral surfaces of mantle and ventral and lateral surfaces of head and arms also covered with 
these photophores). Fins oval, medium to large, length about 40 to 60% of mantle length, width about 70 to 90% of mantle 
length. Head large, with 1 nuchal fold. Arms long, 130 to 300% of mantle length, connected with a very broad, deep, 
maroon-coloured web; arm formula typically ll=lll>l=IV. A distinct, single, enlarged, elongate, dark, simple photophore on 
each arm tip (I to IV). Buccal membrane 6-membered. Seventeen (rarely 16 or 18) small, oval photophores around 
periphery of right eye-lid.

Size: This species attains a maximum mantle length of 330 mm, reported on a mature female from the sub-Arctic; males also 
reach about 330 mm mantle length.

Geographical Distribution: This species is very broadly distributed in the North Atlantic Ocean and Mediterranean Sea; from 
the eastern central North Atlantic Ocean and western Mediterranean, to the southeastern Atlantic Ocean and southwestern 
Pacific Ocean between Austalia and New Zealand, and the southern Indian Ocean (Fig. 246).

90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180° 150°W

Fig. 246 Histioteuthis bonnellii
K now n distribution

Habitat and Biology: An oceanic species, Histioteuthis bonnellii is reported to occur usually in depths between 500 and 
1 500 m, occasionally to over 2 000 m, sometimes associated with the bottom. Growth seems to be isometric and even juvenile 
specimens have the proportions of adults. Although they usually are taken singly or in pairs in sampling nets, it is suspected, 
from evidence in sperm whale stomachs and from very large midwater trawls, that it is a schooling species. Apart from sperm 
whales and other odontocetes, it is preyed upon by lancetfish (Alepisaurus ferox), scabardfish (Aphanopus carbo), albacore 
(.Thunnus alalunga), swordfish (Xiphias gladius), blue shark (Prionace glauca).

Interest to Fisheries: The species is believed to have some fishery potential. Important prey for commercially exploited fish 
species.

Local Names: ITALY: Totano ingioiellato palmato.

Remarks: This is the largest Histioteuthis species.

Literature: Voss etal. (1992a), Tursi etal. (1994), Voss etal. (1998a), Lefkaditou etal. (1999), Quetglas etal. (2000), Okutani 
(2005), Lansdell and Young (2007).
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Histioteuthis hoylei (Goodrich, 1896) Species Group Fig. 247; Plate VII, 43

Histiopsis hoylei Goodrich, 1896, Transactions ofthe Linnean Society of London, Zoology, 7(1): 1-24 [15]. [Type locality: 
Fonseca Bay, West coast of Central America],

Frequent Synonyms: Meleagroteuthis hoylei Pfeffer, 1908a'1; Stigmatoteuthis 
chuni Pfeffer, 1912; S. dofleini Pfeffer, 1912; Histioteuthis dofleini (Pfeffer, 1912, in 
part).

FAO Names: En -  Flowervase jewell squid; Fr -  Loutène vase; Sp -  Joyeluria floral.

Diagnostic Features: Males with paired genitalia. Mantle 
conical, relatively thick-walled, relatively short, moderately 
stout; skin of whole body (mantle, head, arms and basal half of 
fins) covered with thickly spaced, low, fleshy papillae, giving a 
rough, textured appearance: fins medium-sized, round, length 
about 30 to 40% of mantle length, width about 45 to 70% of 
mantle length. Head without nuchal folds. Arms long, 160 to 
250% of mantle length; mature males with arms I very 
elongate, greater than 400% of mantle length; no 
photophores on arm tips. Ventral and lateral surfaces of 
mantle, head, arms covered with elongate, compound 
photophores; widely spaced on ventrum of mantle and 
arranged in about 6 diagonal rows; photophores progressively 
decrease in size on posterior two-thirds of mantle. Head large. 
Web between arms very low, indistinct. Seventeen large 
photophores around right eyelid. Dorsal pad of funnel 
organ with strong median ridge from apical papilla posteriorly 
along each lateral arm; expand posteriorly to form 2 broad 
flaps.

Size: The maximum mantle length attained in females is 
240 mm in females, and to 210 mm in males.

Geographical Distribution: Histioteuthis hoylei (dofleini) 
is widely distributed in the tropical-subtropical waters of the 
Pacific Ocean between about 45°N and 45°S and in the Indian 
Ocean between about 10°N and the southern Subtropical 
Convergence (Fig. 248).

tentacular club 

Fig. 247

ventral view 

Histioteuthis hoylei
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Fig. 248 Histioteuthis hoylei
Know n distribution
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Habitat and Biology: Off Hawaii, Histioteuthis hoylei occurs between depths of 100 and 850 m; in daytime it concentrates at 
500 to 700 m (range 355 to 850 m) and at night it vertically migrates to depths of 100 to 500 m with 85% concentrated at 150 to 
300 m. In the transitional waters ofthe northwestern North Pacific Ocean warm core rings and cold water this species is a 
non-migrant, remaining below 400 m. Analysis of stomach contents from sperm whales off Japan suggests that mature females 
occur in a dense aggregation adjacent to an isolated oceanic rise. This species is extremely important prey for sperm whales 
and other odontocete whales, including short-finned pilot whales and Hubb’s beaked whale. Other predators include blue 
sharks in the western North Pacific Ocean. It is reported from the stomachs of swordfish ofthe west coast of Baja California, 
Mexico. Analysis of the dimorphic eyes suggests that the large left eye points upward and the small right eye points 
ventrolaterally when the animal is in its normal oblique, arms downward, position. This enables the squid in its daytime depth of 
500 to 700 m, to use its large eye to utilize the dim daylight from above, while the small right eye perceives bioluminescent light 
from the side and below.
Interest to Fisheries: Undetermined. This species is an important prey for commercial species of fishes.

Local Names: JAPAN: Kuragedako.

Remarks: Voss et al. (1992), after the examination of the type of Histiopsis hoylei Goodrich, 1896, placed all specimens 
previously known as Histioteuthis dofleini in the synonyomy of this earlier named species, as H. hoylei (Goodrich, 1896). 
Then Voss etal. (1998a), recognized that the Atlantic form was different and should be called H. arcturi (Robson, 1948). Young 
and Vecchione (2007b) consider members of the Histioteuthidae with paired secondary reproductive organs (penis, 
spermatophore gland complex, Needham’s sac) distinctive and place them in a separate clade. Both Histioteuthis hoylei and
H. arcturi are placed in this separate clade. The males that originally represented H. hoylei (Voss et al., 1998a) came from 
north temperate waters off California and Japan. After the examination of material from off Hawaii, Young and Vecchione 
(2008i,j) consider the Pacific forms as divided into 2 different species, a temperate north Pacific one, for which they keep the 
name H  dofleini and a more southern species, H. hoylei. The same authors then consider the generic name Stigmatoteuthis 
Pfeffer 1900 as the valid designated genus name forth is separate clade of histioteuthids (see Young and Vecchione, 2008h,i,j ).

Literature: Okutani (1974a), Muntz (1976), Voss et al. (1992a, 1998a), Nesis (1994), Bower et al. (1999c), Okutani (2005), 
Watanabe et al. (2006b), Young and Vecchione (2007b, 2008h,i,j).

Histioteuthis miranda (Berry, 1918) Species Group Fig. 249

Calliteuthis m iranda  Berry, 1918, Biological Results of the Fishing Experiments Carried on by the F.I.S. Endeavor, 
1909-1914, 4(5): 201-298. [221], [Type locality: 37°54’S, 178°56’E, western South Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Wondrous jewel squid; Fr -  Loutènes bijou 
marveilleux; Sp-Joyeluria maravillosa.

Diagnostic Features: Mantle robust, 
moderately elongate; wall thick; ridge of 
low tubercles extends along dorsal 
midline of mantle on anterior half, well 
developed in medium-sized and large 
juveniles, but hidden beneath mantle 
tissue in large subadults and adults. 
Fins medium-sized, oblong, length about 
31 to 44% of mantle length, width about 44 
to 57% of mantle length. Head relatively 
large; 1 nuchal fold present in juveniles, 
absent in adults. Arms of moderate length, 
about 100 to 150% of mantle length; arm 
formula l=ll = lll>IV. Basal one-third to 
one-half of arms I to III with median row of 
low tubercles. Innerweb connects basal 16 
to 25% of arms I to III; outer web only 
slightly developed. Buccal membrane 
7-membered. Tentacles long, 150 to 260% 
of mantle length. Tentacular club without 
longitudinal cleft on aboral surface. 
Suckers on manus closely packed in 6 or 7 
series; median suckers enlarged twice the 
diameter of ventral marginal suckers. 
Compound photophores numerous, of 
nearly uniform medium size, moderately 
widely spaced, arranged in 9 or 10 diagonal

ventral view dorsal view

Fig. 249 Histioteuthis miranda

tentacular club
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rows across ventral mantle; 16 or 17 (rarely 15) moderately large photophores encircle the right eye-lid. Skin coloura dark 
grey-blue to purple.

Size: A large-to medium-sized squid. The maximum mantle length of mature females is 270 mm, of mature males is 260 mm.

Geographical Distribution: Histioteuthis miranda occurs in the Pacific and Indian Oceans but it is absent from the Atlantic 
Ocean, except off extreme southern South Africa in the Agulhas Current (about 33°S). It occurs in the Indian Ocean southern 
subtropical waters from southeastern South Africa eastward to Australian/New Zealand waters (Fig. 250).

20°E 40°E 60°E 80°E 100”E 120°E W E  160°E

Fig. 250 Histioteuthis miranda
Known distribution Probable presence

Habitat and Biology: This species occurs in close association with the slopes of continental masses and their offshore islands 
and submarine rises. Capture data suggest that this is the most abundant histioteuthid species encountered throughout most of 
its normal range. It occurs abundantly at 700 to 900 m off South Africa, where a large breeding population is located. It ranges 
from subsurface waters to at least 1 200 m; ontogenetic descent exists as larger subadults and adults generally are captured 
deeper than juveniles, 700 to 1 200 m on or close to the bottom; elsewhere subadults and mature males and females were 
taken both day and night at or nearthe bottom at 400 to 1 200 m. Many specimens of H. m iranda have been caught frequently 
in deep-water, bottom-fishing, lobster trawls at 300 to 600 m off the North West Shelf of Australia and the Great Barrier Reef, 
suggesting an association with the sea floor at some time during their life cycle. This species is preyed upon by swordfish off 
eastern Australia and by pygmy sperm whale off New Zealand.

Interest to Fisheries: There is no direct interest to fisheries, but the species is important as prey of commercially harvested 
fishes.

Local Names: None available.

Literature: Clarke (1980), Roeleveld et al. (1992), Voss et al. (1998a), Dunning and Lu (1998), Okutani (2005).
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Histioteuthis reversa (Verrili, 1880) Species Group Fig. 251

Calliteuthis reversa Verrili, 1880b, American Journal of Science, 20(41): 390-403 [393], [Type locality: 39°53’N, 70°58’W, 
western North Atlantic Ocean],

Frequent Synonyms: Stigmatoteuthis verrilli Pfeffer, 1912; Calliteuthis reversa mediterranea  Naef, 1921a; 
C. r. atlantica Grimpe, 1922; C. elongata Voss and Voss, 1962; Histioteuthis elongata (Voss and Voss, 1962).

FAO Names: En -  Reverse jewell squid; 
Fr -  Loutène retournée; Sp -  Joyeluria 
invertida.

Diagnostic Features: Mantle elongate to 
very e longate , especia lly in m ature  
females. Mantle covered (especially on 
ventra l and la te ra l su rfaces) w ith  
intermixed large and small compound 
photophores. Fins medium-sized, rounded; 
their length about 35 to 50% of mantle 
length, width about 40 to 60% of mantle 
length (proportionally smaller in mature 
females). Head large, wider than mantle 
(except in mature females). Usually 1 or 2 
weak nuchal folds. Arms robust, no distinct 
photophores on tips; arms of moderate 
length, about 100 to 150% of mantle length; 
web between arms vestigial to low. Eighteen 
photophores around right eyelid, 17 large 
and 1 s m a ll. B ucca l m em brane  
7-membered. Tentacles 100 to 200% of 
mantle length; club with deep longitudinal 
cleft on aboral surface of manus; manus 
suckers in about 6 diagonal series, markedly 
enlarged in median ventral series to 3 to 4 
times diameter of ventral marginals.

Size: The maximum mantle length is 200 mm 
in mature females, smaller in males.

Geographical Distribution: Histioteuthis 
reversa is distributed in the Atlantic Ocean 
and Mediterranean Sea. It is confined to 
temperate, subtropical and tropical waters 
including the eastern and western 
Mediterranean Sea. It extends northward to 
the sub-Arctic in the Atlantic Ocean to at 
least 52°N and south into the eastern South 
Atlantic. Apparently it is excluded from the 
Gulf of Mexico, Caribbean Sea and South 
Atlantic Central water mass (Fig. 252).

Habitat and Biology: An oceanic species, 
Histioteuthis reversa is taken between the 
surface and 1 000 m depth with closing nets. 
Juveniles (up to 15 mm mantle length) occur 
in the upper 200 m both day and night; all 
juvenile/subadult sizes were captured in 
closing nets at 50 to 630 m during the day 
and 10 to 260 m at night. Consequently, a 
diel vertical migration is confirmed in this 
species, following the ontogenetic descent of 
post-paralarval juveniles. Both closing-net 
and open net captures, at daytime and night, 
of mature males and females in mid-water 
and near the bottom occurred at 500 to 
1 000 m; this suggests that maturation 
immediately prior to spawning occurs in
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Fig. 251 Histioteuthis reversa
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Fig. 252 Histioteuthis reversa
I  Known distribution

tentacular club ventral view dorsal view



232 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

deep water. Captures of spent (spawning) dead or dying females at the surface suggest that females ascend through the water 
column to spawn in food-rich surface waters, then die. Specimens from the western North Atlantic were found to have 
concentrations of persistent organic pollutants and tributyltin, which has implications for trophic level transfer, e.g. to sperm 
whales and other toothed whales and pelagic predators. The species is preyed upon by sperm whales, pygmy sperm whales, 
northern bottlenose whales, Risso’s dolphins, blue sharks and swordfish.

Interest to Fisheries: Currently no interest to fisheries exists, but this species is important prey for many exploited fish species. 

Local Names: ITALY: Totano ingioiellato.

Literature: Voss (1969), Mangold (1974), Lu and Clarke (1975a,b), Voss et al. (1992a, 1998a), Lefkaditou et al. (1999), 
Giordano et al. (2001), Vecchione and Pohle (2002), Okutani (2005).

SPECIES OF NO CURRENT INTEREST TO FISHERIES, OR RARE SPECIES FOR WHICH ONLY FEW RECORDS
EXIST TO DATE

Note: The species listed here are presented in the order of their species group, as defined in Voss etal. (1998a), but arranged 
alphabetically.

Histioteuthis arcturi (Robson, 1948)

Stigmatoteuthis arcturi Robson, 1948, Zoologica, 33(3): 115-132. [122], [Type locality: 26°54’N, 51°15’W, south Sargasso 
Sea, central North Atlantic Ocean, 0-3 000m],

Frequent Synonyms: Histioteuthis dofleini (Pfeffer, 1912).

Size: The maximum mantle length is 210 mm in females and 130 mm in males.

Geographical Distribution: Histioteuthis arcturi occurs in the Atlantic Ocean; it is tropical-subtropical between about 40°N 
and 30°S, to its southern limit just north of southern Subtropical Convergence. It is very abundant in the Gulf of Mexico, Gulf 
Stream, Sargasso Sea, central North Atlantic Ocean subtropical waters, the North African Subtropical Sea and sparsely 
distributed in the South Atlantic Ocean.

Habitat and Biology: Its vertical distribution extends from surface waters to depths below 1 000 m. Shallower living juveniles 
change to a diel vertical distribution pattern of 450 to 750 m during the day and between the surface and 400 m at night.

Remarks: H. arcturi has been reported in the literature as H. reversa, until the species was separated into the new 
combination by Voss et al. (1998a).

Literature: Nesis (1974a), Clarke and Lu (1974, 1975), Roper and Young (1975), Voss etal. (1998a).

Histioteuthis atlantica (Hoyle, 1885)

Histiopsis atlantica Hoyle, 1885a, Annals and Magazine of Natural History, (series 5) 16: 181-203. [201], [Type locality: 
Messing [Würzburg Museum], Germany, and no locality [Leipzig Museum], fide Pfeffer (1912: 251)].

Frequent Synonyms: Histioteuthis cookiana Dell, 1951.

Size: The maximum mantle length reaches 260 mm in mature males and 150 mm in immature females.

Geographical Distribution: Histioteuthis atlantica is circumglobal in distribution between about 30°S to 33°S and 50°S, 
normally in the southern Subtropical Convergence, as well as in the fringes of the subtropical and the sub-Antarctic waters, over 
oceanic basins, plateaus and shelf areas.

Habitat and Biology: Maximum depth range about 40 to 2 000 m. Juveniles are taken in open nets at 100 to 200 m at night and 
at 500 to 1 000 m both day and night. Adults and subadults have been captured with open nets between 300 and 2 000 m at 
night and between 900 to 1 000 m during the day; subadults have been caught on the bottom at night between 700 to 850 m. It 
is prey of swordfish off eastern Australia.

Literature: Voss et al. (1992a), Rodhouse et al. (1992a), Voss et al. (1998a), Jackson et al. (2002), Okutani (2005).
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Histioteuthis celetaria celetaria (Voss, 1960)

Calliteuthis celetaria celetaria Voss, 1960, Fieldiana, Zoology, 39(40): 419-446. [424], [Type locality: 32°10’N, 64°45’W, 
western North Atlantic Ocean [fide Voss (1969: 763)]; originally published incorrectly as 34°45’W],

Frequent Synonyms: None.

Size: The maximum mantle length reaches 260 mm in mature females and 90 mm in mature males.

Geographical Distribution: Histioteuthis celetaria celetaria lives in the Atlantic Ocean in north subtropical and tropical 
waters and in the south subtropical region. It is absent from the Gulf of Mexico and the Caribbean Sea, between about 33°N and 
19°S.

Habitat and Biology: The vertical distribution is not well established, because so few specimens are available; the species 
occurs from the upper 40 to 1 000 m.

Literature: Amelekhina et al. (1990), Voss et al. (1998a), Okutani (2005).

Histioteuthis celetaria pacifica (Voss, 1962)

Calliteuthis celetaria pacifica Voss, 1962a, Proceedings of the Biological Society of Washington, 75: 169-176. [174], [Type 
locality: Dammi Island, between Jolo and Tawi Tawi, Philippine Islands],

Frequent Synonyms: None.

Size: The maximum mantle length reaches 280 mm in mature males, and 230 mm in immature females.

Geographical Distribution: Histioteuthis celetaria pacifica occurs in the Pacific and Indian Oceans, primarily associated 
with tropical and equatorial waters. In Indian Ocean equatorial waters it extends from 8°N to 10°S and in the western part of the 
southern gyre to 35°S. In Indo-West Pacific Ocean it is very common along the northwest slope and shelf of Australia, northward 
through the Philippines.

Habitat and Biology: The species occurs throughout the Hawaiian Island chain eastward into the California Current. Most 
captures of this species are from on or near continental and island slopes and submarine rises. Juveniles occur in the upper 
200 m but are capable of descending with growth to increasingly deeper depths, possibly to 1 000 m. Subadult and adult males 
have been found during day and night in midwaters and near bottom in shelf and slope waters at 250 to 1 000 m.

Literature: Nesis (1977c), Nateewathana (1995), Voss etal. (1998a), Okutani (2005).

Histioteuthis corona berryi Voss, 1969

Histioteuthis corona berryi Voss, 1969, Bulletin of Marine Science, 19(4): 713-867 [781], [Type locality: 29°17’N 125°41’W, 
eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length recorded is 50 mm; all known specimens are juveniles.

Geographical Distribution: Histioteuthis corona benyi occurs exclusively in the eastern Pacific Ocean, between 26°N and
37°N, 115°W and 138°W in the California Current and the fringing waters to the westward.

Habitat and Biology: This may be a species that is more normally found in subtropical waters to the west of the California
Current. Its vertical range is 300 to 800 m.

Literature: Jefferts (1983), Voss et al. (1998a), Okutani (2005).
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Histioteuthis corona cerasina Nesis, 1971 Plate VII, 41

Histioteuthis corona cerasina Nesis, 1971, Zoologicheskij Zhurnal, 50(10): 1463-1471. [1463], [Type locality: 00°01’S, 
84°59’W, eastern Central Pacific Ocean],

Frequent Synonyms: None.

Size: The species is known only from juveniles, the largest of which is 57 mm mantle length.

Geographical Distribution: Histioteuthis corona cerasma occurs in the eastern Pacific Ocean; it is concentrated in the 
equatorial waters and Peru-Chile Current between 00° and 24°S, 70°W and 85°W, but records indicate its extension to at least 
155°W in equatorial waters.

Habitat and Biology: The species is caught in the open ocean and in the vicinity of submarine ridges and continental slopes. 
Open nets have caught early juveniles in the upper 300 m (to the surface) and late juveniles at 200 to 1 000 mat night and 500 to 
1 500 m in the daytime.

Literature: Nesis (1971), Voss et al. (1998a), Okutani (2005).

Histioteuthis corona corona (Voss and Voss, 1962)

Calliteuthis corona Voss and Voss, 1962, Bulletin of Marine Science of the Gulf and Caribbean, 12(2): 169-200. [191], [Type 
locality: 29°10’N, 88°00’W, Gulf of Mexico, western Central Atlantic Ocean],

Frequent Synonyms: None.

Size: A maximum mantle length of 190 mm is reported in mature males and 170 mm in immature females.

Geographical Distribution: Histioteuthis corona corona is limited to the Atlantic Ocean exclusively. Principally it occurs from 
tropical and north subtropical waters in the Gulf of Mexico and Caribbean Sea and in the eastern Atlantic Ocean, in the tropical 
waters from the Azores, the Gulf of Guinea to well off South Africa; the Gulf Stream distributes it well into the northern and 
eastern Atlantic Ocean.

Habitat and Biology: The vertical distribution of this subspecies extends from the upper 100 m to in excess of 1 500 m. 

Literature: Clarke and Lu (1974, 1975), Arkhipkin and Shchetinnikov(1989), Voss etal. (1998a), Okutani (2005).

Histioteuthis corona inermis (Taki, 1964)

Calliteuthis inermis Taki, 1964, Journal of the Faculty of Fisheries and Animal Husbandry, Hiroshima University 5(2): 
297-343 [297], [Type locality: off Kambara, Suruga Bay, Japan],

Frequent Synonyms: None.

Size: This species is known only from juveniles, the largest of which is 53 mm mantle length.

Geographical Distribution: Histioteuthis corona inermis lives in the northwestern North Pacific Ocean off the east coast of 
Japan between 33°N and 35°N in Tosa, Suruga and Sagami Bays and off the Kii Peninsula.

Habitat and Biology: This species has been collected at depths of about 420 to 600 m. It is a non-vertical migrator at depths 
below 400 m where it is restricted to warm core ring waters in the northwestern North Pacific Ocean. It is prey of odontocete 
whales and blue sharks.

Literature: Okutani et al. (1987), Voss et al. (1998a), Okutani (2005), Watanabe et al. (2006b)
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Histioteuthis eltaninae Voss, 1969

Histioteuthis eltaninae Voss, 1969, Bulletin of Marine Science, 19(4): 713-867. [755], [Type locality: 40°05’S, 149°55’W, 
South Pacific Ocean],

Frequent Synonyms: None.

Size: This small species attains a maximum mantle length of 110 mm.

Geographical Distribution: Histioteuthis eltaninae is circumglobal in sub-Antarctic waters. Its normal northern boundary is 
the southern Subtropical Convergence and its normal southern boundary is the Antarctic Polar Front; a few captures have been 
made around the Antarctic Peninsula and Scotia Sea. It also has been taken in the East Australian Current to about 33°S, and 
in the northeastern Tasman Sea.

Habitat and Biology: While the species occurs over oceanic basins, its greatest abundance occurs in the higher-productivity 
waters associated with submarine ridges and continental shelves. It occurs from the upper 100 m to in excess of 1 000 m, 
perhaps to 2 000 m. It is a dominant prey of southern elephant seals.

Literature: Nesis (1974a), Rodhouse etal. (1992a), Rodhouseand Piatkowski (1995), Voss etal. (1998a), Okutani (2005).

Histioteuthis heteropsis (Berry, 1913)

Calliteuthis (Meleagroteuthis) heteropsis Berry, 1913a, Proceedings of the Academy of Natural Sciences of Philadelphia, 
65: 72-77. [75], [Type locality: off Santa Barbara, California, eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length is 90 mm in males and 130 mm in females.

Geographical Distribution: Histioteuthis heteropsis occurs in the eastern Pacific Ocean, including transitional waters of the 
California Current and the Chile-Peru Current. It is considered to be an eastern Pacific Ocean transitional species.

Habitat and Biology: The known vertical distribution of this species is derived from open nets off California and indicates 
daytime depths of 300 to 800 m with 62% of the specimens at 500 to 700 m. At night, 69% of the specimens were taken at Oto 
400 m, with a peak at 300 to 400 m. The species clearly undergoes a diel vertical migration of 300 to 400 m in extent. 
Histioteuthis heteropsis is prey for swordfish off northern Baja California and for hammerhead sharks in the southern part of the 
Gulf of California (24°N).

Literature: Young (1972a), Voss etal. (1998a), Seibel etal. (2004), Okutani (2005).

Histioteuthis macrohista Voss, 1969

Histioteuthis macrohista Voss, 1969, Bulletin of Marine Science, 19(4): 713-867. [845], [Type locality: 45°10’S, 160°10’E, 
Tasman Sea],

Frequent Synonyms: None.

Size: The maximum mantle length is 65 mm in females and 55 mm in males.

Geographical Distribution \ Histioteuthis macrohista is broadly distributed in the Atlantic, Indian andwestern Pacific Oceans; 
it occurs primarily in fringing and transitional waters of the southern Subtropical Convergence between about 33°S and 47°S 
(where it is sympatric with H. atlantica). It is absent from the eastern Pacific waters.

Habitat and Biology: This species occurs close to continental slopes as well as oceanic basins. The vertical distribution of the 
species extends between the surface 100 m to over 1 000 m; both juveniles and subadults have been caught over the entire 
known vertical range at night, so a diel vertical migration is not confirmed. It is prey of swordfish off eastern Australia and pygmy 
sperm whales off New Zealand.

Literature: Lipinski and Turoboyski (1983), Roeleveld et a!. (1992), Voss etal. (1998a), Okutani (2005).
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Histioteuthis meleagroteuthis (Chun, 1910)

Calliteuthis meleagroteuthis Chun, 1910, Wissenschaftliche Ergebnisse der Deutschen Tiefsee-Expedition dem Dampfer 
Valdivia, 1898-1899, 18: 1-401. [170], [Type locality: 35°45’S, 176°20’E, western South Pacific Ocean],

Frequent Synonyms: Meleagroteuthis separata Sasaki, 1915b; Histioteuthis bruuni Voss, 1969.

Size: The maximum recorded mantle length is 114 mm in mature females and 102 mm in mature males.

Geographical Distribution: Histioteuthis meleagroteuthis has a circumglobal distribution in tropical and subtropical waters 
between approximately 35°N to45°N and 45°S. The southern limit of occurrence is sharply defined by the southern Subtropical 
Convergence; the species does not normally inhabit the convergence transition waters. It is widespread in the tropical and 
subtropical Atlantic Ocean, but it does not occur in the Caribbean Sea or the Gulf of Mexico. It is a pan-Pacific Ocean species 
with many records concentrated in New Zealand and Australian warmwaters, northward through the islands to southern Japan. 
Records in the Indian Ocean are scattered from about 65°E to the tip of South Africa.

Habitat and Biology: The species, throughout its range, appears to reach greatest abundance in the zones of higher 
productivity, particularly those waters associated with bottom slopes and submarine rises. The vertical distribution extends from 
the surface to in excess of 1 000 m. Closing nets have recorded juveniles at 210 to 300 m in daytime, with larger subadults at 
610 to 700 m. At night juveniles were captured at 100 to 360 m. Open nets have captured specimens to 1 950 m in midwaters 
and to 1 250 m near the bottom. It is preyed upon by the deep sea shark, Galeus melastomus on the continental slope.

Literature: Okutani (1974a), Muntz (1976), Voss et at. (1998a), Okutani (2005).

Histioteuthis oceani (Robson, 1948)

Histiothauma oceani Robson, 1948, Zoologica, 33(3): 115-132. [123], [Type locality: 2°33’S, 89°44’W, eastern Central Pacific 
Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length reaches 70 mm, (possibly 100 mm). The species is known from only 19 specimens.

Geographical Distribution: Histioteuthis oceani occurs in the Pacific Ocean. It exhibits a broad equatorial distribution from 
the Galapagos Islands northward to the Hawaiian Islands, then westward to the Indo-West Pacific Ocean off New Guinea and 
the Philippines.

Habitat and Biology: The species occurs around islands, above submarine rises and in the open ocean.

Literature: Young (1978), Voss et al. (1998a), Okutani (2005).
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2.15 Family JOUBINITEUTHIDAE Naef, 1922 by Clyde F.E. Roper and Patrizia Jereb

Joubiniteuthidae Naef, 1922, Die Fossilen Tintenfische, 322 pp. [299],

Type Genus: Joubiniteuthis Berry, 1920.

FAO Names: En -  Joubin’s squids; Fr -  Loutènes de Joubin; Sp -  Lurias de Joubin.

Diagnostic Features: Arm pairs I to III extremely long, thin, greater than 2 times the mantle length, very small suckers 
in 6 transverse series; arms I to III joined by a low web. Ventral arms (IV) short (length one-third of, or less, than length of 
arms I to III) with suckers in 4 transverse series. Tentacles in juveniles shorter and much thinnerthan arms I to III, thread-like; 
tentacular clubs laterally compressed; bear minute suckers in 5 to 12 transverse series; protective membranes present 
only in distal half of club; no fixing apparatus (carpus); adult tentacles fully reduced. Buccal membrane with 7 lappets; 
buccal connectives attach to ventral borders of arms IV. Head narrow, eyes small, neck long. Mantle long, narrow, posterior 
conical; semigelatinous. Tail long (longer than the mantle) and very slender, needle-like; it is comprised of the conus which is 
elongate with ventral fusion, covered only by soft, thickened integument. Fins relatively very small, ovoid, width nearly equal 
to length. Funnel-locking apparatus with oval depression, without tragus or antitragus. Buccal connectives attached to ventral 
borders of arms IV. Hectocotylus absent. Photophores absent.

Size: Small-sized squid; maximum mantle length to 105 mm.

Geographical Distribution: Circumglobal, in tropical and subtropical waters.

Habitat and Biology: A mesopelagic to bathypelagic, rarely encountered, squid. Little is known about the biology of this squid. 

Remarks: This monotypic family contains a single species.

Literature: Young and Roper (1969b), Nesis (1982, 1987), Sweeney and Young (2003m), Young (2008a).

Joubiniteuthis Berry, 1920

Joubiniteuthis Berry, 1920b, Biological Bulletin, 38(3): 141-169 [152], 

Type Species: Joubiniteuthis portieri (Joubin, 1916).

Frequent Synonyms: Val dem ori a Joubin, 1931.

Diagnostic Features: The same as given for the family.

Joubiniteuthis portieri (Joubin, 1916) Fig. 253; Plate VII, 42

Chiroteuthis portieri Joubin, 1916, Bulletin de l ’Institut Océanographique, Monaco, 
317:1-10. [1], [Type locality: 29°03’N, 16°08’30”W, eastern Central Atlantic Ocean],

Frequent Synonyms: Val dem ori a danae Joubin, 1931.

FAO Names: En -  Joubin’s squid; Fr -  Loutène de Joubin; Sp -  Luria de Joubin.

Diagnostic Features: The features are the same as those given for the family. 
Paralarvae with semi-transparent, spindle-shaped mantle, very small leaf-like fins, 
needle-like tail longer than mantle, possibly a small secondary fin at posterior 
one-third point of needle-like tail. Neck short without septa. Arm-crown pillar absent. 
Arms and tentacles proportionally very short at mantle length less than 10 mm; 
tentacles short and thick, club very short, 4 transverse series of suckers at 6 to 9 mm 
mantle length, 8 series at 18 mm mantle length. The thick tentacles, long arms and 
very long tail are characteristic in adults.

dorsal view 

Fig. 253 Joubiniteuthis portieri
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Size: Mantle length of mature male 105 mm; tail length an additional 155 mm.

Geographical Distribution: Cosmopolitan in tropical and subtropical, even temperate waters; Atlantic Ocean, 40°N to 30°S, 
including Caribbean Sea; Pacific Ocean, Hawaii, Japan, eastern Australia, Tasman Sea, New Zealand (Fig. 254).
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Fig. 254 Joubiniteuthis portieri
Known distribution

Habitat and Biology: Males are fully mature at 105 mm mantle length; females clearly developing but immature at 85 mm 
mantle length, with paired nidamental glands. Depths of capture in open nets range from 300 to 500 m at night (1 at 3 500 m) 
and 800 to 2 500 m during daytime: this clearly is a meso- to bathypelagic species. Specimens are reported as prey of 
lancetfish, blue shark and sperm whale.

Interest to Fisheries: None.

Remarks: This is a very rare species with only a few dozen specimens known.

Literature: Young and Roper (1969b), Nesis (1999b), Seibel et al. (2000b), Vecchione (2002), Vecchione et al. (2002).
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2.16. Fam ily LEPIDOTEUTHIDAE Pfeffer, 1912 by Clyde F.E. Roper and Patrizia Jereb

Lepidoteuthidae Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2: 1-815. [535],

Type Genus: Lepidoteuthis Joubin, 1895:

FAO Names: En -  Soft-scaled squids; Fr -  Loutènes écaille-doux; Sp -  Lurias escamuda blandas.

Diagnostic Features: Distinct dermal cushions (formerly called “scales”) present on the mantle; mantle of paralarvae 
and juveniles covered with small papillae, the precursors to dermal cushions; dermal cushions are relatively large, diamond- 
to hexagonal-shaped structures that cover the whole circumference of the mantle except on the posteroventral part under 
the posterior half of the fins; they resemble scales of some fishes in outline and in overlapping arrangement, but they lack 
any form of solid bony structure; the cushions overlap tightly, like roofing tiles, and are at least 10 by 12 mm in dimension in 
adults; the internal structure is highly vacuolate with loose connective tissue forming the “walls” of the chambers; dermal 
cushions occur only on the mantle, not on fins, funnel, head nor arms; papillae in juveniles each have 2 to 4 minute 
“cartilaginous” points or tips. Buccal connectives attach to the ventral borders of arms IV; funnel- locking cartilage a 
straight, simple groove, deeper anteriorly. Suckers biserial on the arms with long, sharply-pointed teeth on distal half of inner 
ring; a few (6 to 8) suckers occur on the small, slightly expanded tentacular clubs of paralarvae and juveniles; tentacles present 
but weakly developed in young, absent in subadults and adults (from about 85 mm mantle length). Fins large, terminal, not 
lobed or scaled, together are oval shaped with the long axis longitudinal with the mantle. The posterior end of the mantle 
bulges slightly. The gladius is very thin, narrow; posteriorly it consists of a dorsal, axial, cartilaginous rod enveloped by a very 
elongate chitinous conus. Arms on adults thickened, subequal in length. Photophores absent. Hectocotylus absent. Males 
have a pair of very enlarged, saber-like hooks nearthe base of arms II.

Size: Large-sized squid; maximum mantle length to 1 m.

Remarks: The family is monotypic, although for a period of time 2 other genera, Pholidoteuthis and Tetronychoteuthis, were 
included on the basis of shared, curious dermal cushions, so-called “scales”. Subsequent analyses have proven that these 
genera are not related at the familial level based on several important non-shared characters (Clarke 1980; Roper and Lu, 
1989; Nesis and Nikitina, 1990; O’Shea et ai. 2007).

Literature: Roper and Lu (1989), Nesis and Nikitina (1990), Sweeney and Young (2003n), O’Shea et al. 2007, Young and 
Vecchione (2008c).

Lepidoteuthis Joubin, 1895

Lepidoteuthis Joubin, 1895b, Compte Rendu des Séances de l ’Académie des Sciences, 121: 1172-1174 [1172], 

Type Species: Lepidoteuthis grimaldii Joubin, 1895.

Frequent Synonyms: Enoptroteuthis Berry, 1920.

Diagnostic Features: The diagnostic features are the same as given in the family.

Lepidoteuthis grimaldii Joubin, 1895 Fig. 255

Lepidoteuthis grimaldii Joubin, 1895b, Compte Rendu des Séances de l ’Académie des Sciences, 121: 1172-1174. [1172], 
[Type locality: 38°34’;45”N, 29°37’W, nearTeceira, Azores Islands, central North Atlantic Ocean (from sperm whale stomach)].

Frequent Synonyms: Enoptroteuthis spinicauda Berry, 1920a.
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FAO names: En -  Grimaldi’s soft-scaled squid; Fr -  Loutène écaille-doux de Grimaldi; Sp -  Luria escamuda blanda de 
Grimaldi.

Size: Mantle length to 1 m.

Geographical Distribution: A cosmopolitan tropical and 
subtropical species with broadly disjunct records, e.g. in Pacific 
Ocean from Hawaii, Honshu, Japan, New Caledonia, eastern 
Australia, Tasman Sea; western Australia, southern Africa; broadly 
in Atlantic Ocean (Fig. 256).

Habitat and Biology: Vertical distribution not clear; paralarvae 
have been taken in upper 100 m at night; juveniles and subadults 
have been taken in open nets to 700 m day and night. All other 
records of larger subadults and adults come from the stomachs of 
predatory deep sea fishes and whales that normally feed from a few 
hundred metres to 2 000 m. While relatively few specimens have 
been studied, some information is available 
on its biology. Lepidoteuthis grimaldii is a 
m esopelag ic to bathype lag ic, 
benthic-bathyal species. It is preyed upon 
by sperm whales, lancetfish (Alepisauris), 
yellowfin tuna, scabbard fish, dolphins, pilot 
whales, deep-sea sharks. Paralarvae attain 
the relatively large size of 10 mm mantle 
length or larger prior to becoming juveniles.
The large, thick tentacles of paralarvae 
have small, compact clubs with 6 to 8 
suckers in 2 transverse series, some very 
small, others very much larger; tentacles 
are lost by the early subadult stage. The 
unusual dermal cushions w ith very 
numerous internal vacuoles might function 
as a buoyancy mechanism if the vacuoles 
contain a ligh tw e igh t flu id  such as 
ammonium chloride.

10 mm

dermal cushions

Fig. 255 Lepidoteuthis grimaldii

Interest to Fisheries: None currently, but it attains a large size (1 m mantle length) and its mantle musculature is relatively firm, 
not gelatinous. Its deep-sea habitat and apparently low population density would be deterrent factors in developing a fishery.

Literature: Clarke and Maui (1962), Roper and Young (1975), Nesis (1982, 1987), Roper and Lu (1990), Nesis and Nikitina 
(1990), Young (1992 [1991]), Vecchione and Pohle (2002), Okutani (2005), Young and Vecchione (2008c).
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Fig. 256 Lepidoteuthis grimaldii
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2.17 Fam ily LYCOTEUTHIDAE Pfeffer, 1908 by Clyde F.E. Roper and Patrizia Jereb

Lycoteuthidae Pfeffer, 1908a, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 25: 287-295 [287], 

Type Genus: Lycoteuthis Pfeffer, 1900.

FAO Names: En -  Firefly squids; F r -  Encornets luciole; Sp -  Luciernalurias.

Diagnostic Features: Suckers only present on arms (in 2 series) and clubs (in 4 transvere series); hooks absent.
Carpal-locking apparatus with few suckers and knobs, often compact, in circular arrangement. Fins broad, rhomboidal, 
occasionally posteriorly extended into a tail. Four or 5 oval photophores on ventral surface of eyeball. Visceral photophores: 
anal, branchial, abdominal and postero-abdominal organs. Spherical photophores embedded in tentacular stalks.
Buccal membrane with 8 lappets and supports; connectives to arms IV attach to dorsal margins. Spermatangia attach to 
modified tissue in nuchal region. Funnel-locking apparatus a straight, simple groove. Gladius with conus and elongate conus 
field.

Size: Mostly small-, rarely medium-sized squids; maximum recorded mantle length 194 mm.

Geographical Distribution: Circumglobal, mostly in tropical and subtropical waters, but not known from the North Pacific 
Ocean.

Habitat and Biology: These muscular squids with conical mantles occupy mesopelagic to bathyal/mesopelagic depths during 
the day and migrate into near-surface waters at night. They possess a large variety of luminous organs. Strong sexual 
dimorphism in general morphology occurs in some species.

Interest to Fisheries: One of the species may be of interest as a commercial fishery.

Remarks: Two subfamilies are recognized, the Lycoteuthinae and the Lampadioteuthinae. The Lampadioteuthinae is 
monotypic, and the only genus contains a single species, Lampadioteuthis megaleia, the Lycoteuthinae consists of 3 genera; 
1 is monotypic (Selenoteuthis) while the other 2 contain 2 species each.

Literature: Voss (1962c), Roper and Young (1975), Vecchione and Young (1999a), Arocha (2003), Sweeney and Young 
(2003p).

Key to the subfamilies of Lycoteuthidae

1a. Five photophores on ventral surface of eyeball, all evenly spaced and aligned in a row; 2 
photophores on tentacular stalk; abdominal photophores present; hectocotylus absent; paired
penes may be present; rostrum on gladius absent................................................................................... Lycoteuthinae

1b. Four photophores on eyeball arranged in a complex pattern; 4 photophores on tentacular stalk, 1 at 
base; abdominal photophores absent; hectocotylus present; paired penes absent; rostrum on 
gladius present ................................................................................................................................. Lampadioteuthinae

Subfamily L Y C O T E U T H IN A E  Pfeffer, 1908

Lycoteuthinae Pfeffer, 1908a, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 25: 287-295 [287],

Type Genus: Lycoteuthis Pfeffer, 1900.

Key to genera of Lycoteuthinae
1a. Arms III greatly elongate, filiform, much longer than mantle; suckers absent d is ta lly .........................Nematolampas
1b. Arms III not elongate, not longer than mantle; suckers present distally...................................................................—» 2

2a. One large, spherical photophore embedded at posterior trip of mantle in males and females;
spherical photophore on tip of arms II and III in m a le s ..............................................................................Selenoteuthis

2b. No large, spherical photophore at posterior tip of mantle in males and females; spherical
photophores absent on tips of arms II and III in m a le s ................................................................................. Lycoteuthis
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L ycoteu th is  Pfeffer, 1900 Plate VIII, 44

Lycoteuthis Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 147-198.

Type Species: Lycoteuthis lorigera (Steenstrup, 1875).

Frequent Synonyms: Thaumatolampas Chun, 1903b; Asthenoteuthion Pfeffer, 1912; Leptodontoteuthis Robson, 1926a; 
Oregoniateuthis Voss, 1956.

L yco teu th is lorigera  (Steenstrup, 1875) Fig. 257

Onychoteuthis lorigera Steenstrup, 1875, Danske Videnskabernes Selskabs Skrifter, 5 Raekke, Naturvidenskabelig og 
Mathematisk, 10(7): 465^82. [473], 2 pi. [Type locality: 31°21’S, 15°58’E eastern South Atlantic Ocean],

Frequent Synonyms: ?Onychoteuthis longimanus Steenstrup, 1857a;
Enoploteuthis diadema Chun, 1900; Lycoteuthis diadema (Chun, 1900); L. 
ja t ta i  Pfeffer, 1900; A stheno teu th ion  p lancton icum  Pfeffer, 1912;
Leptodontoteuthis inermis Robson, 1926a.

FAO Names: En -  Crowned firefly squid;
Fr -  Encornet luc io le  couronné;
Sp -  Luciernaluria coronada.

Diagnostic Features: Arms II greatly 
elongated in males, with a series of 
regularly spaced photophores on the aboral 
surface. Three abdominal photophores 
present. Males with additional photophores 
on arms III, head and mantle. Male genitalia 
paired.

Size: Mantle length maximum to about 
190 mm in males.

20 mm 

dorsal view of female dorsal view of male

Fig. 257 Lycoteuthis lorigera



Cephalopods of the World 243

Geographical Distribution: Circumglobal In 
southern, subtropical and notalian zones 
(Fig. 258).

Habitat and Biology: Bathyal- and mesopelagic 
over slopes and seamounts. Females are smaller 
than males, around 110 mm mantle length 
maximum. The only mature male aged was 
estimated to have 386 growth increments on the 
statoliths. Paired spermatophoric and terminal 
organs (penes) in males are both functioning.

Interest to Fisheries: While no commercial 
fishery currently exists, Lycoteuthis lorigera 
(referred to as L. diadema), was found to be 
sufficiently abundant in the Benguela ecosystem 
to support a fishery.

Remarks: The long-used name for this species, 
familiar to most teuthologists even currently, was 
lycoteuthis diadema (Chun, 1900). This species 
was designated a junior synonym to L. lorigera 
(Steenstrup, 1875) by Villaneuva and Sanchez 
(1993: 31). Consequently the combination 
L. diadema can no longer be used. Females of 
this species are, presently, indistinguishable from 
those of L. springeri. It has been suggested that 
the very elongated and modified arms II and III in 
males may play a role in spermatophore transfer 
during mating (Villanueva and Sanchez, 1993; 
Hoving et al., 2007).

Literature: Voss (1962c), Nesis (1982, 1987), 
Lipinski (1992), Villanueva and Sanchez (1993), 
Alekseyev (1994a), Vecchione and Young 
(1999b), Hoving etal. (2007).

Fig. 258 Lycoteuthis lorigera
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Lycoteuthis springeri (Voss, 1956)

Oregoniateuthis springen Voss, 1956, Bulletin of Marine Science of the Gulf and Caribbean, 6(2): 85-178 [120, fig. 7b—f], 
[Type locality: 29°11.5’N, 88°07.5W, Gulf of Mexico, western Central Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length to 97 mm.

Geographical Distribution: Gulf of Mexico.

Habitat and Biology: Bathyal to mesopelagic.

Literature: Vecchione and Young (1999a).
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Nematolampas Berry, 1913

Nematolampas Berry, 1913c, Biological Bulletin, 25(3): 208-212 [208], 

Type Species: Nematolampas regalis Berry, 1913.

Nematolampas regalis Berry, 1913 Fig. 259

Nematolampas regalis Berry, 1913, Biological Bulletin, 25(3): 208-212. 
[208], [Type locality: Sunday Island, Kermadec Islands, southwestern 
South Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Regal firefly squid; Fr -  Encournet luciole royal; 
Sp -  Lucernaluria real.

Diagnostic Features: Arms III greatly elongated in males, with 
thread-like distal portions, devoid of suckers. Arms II normal. Arms III with 
numerous photophores embedded, in linear series. Males genitalia 
single.

Size: Mantle length to 30 mm.

Geographical Distribution: Kermadec Islands, southwestern South 
Pacific Ocean (Fig. 260).

Remarks: This species is known from only 3 specimens, 1 washed ashore 
on the beach; 2 trawled from 48 m.

Literature: Vecchione and Young (1999c), Arocha (2003).
ventral view of male

Fig. 259 Nematolampas regalis

Fig. 260 Nematolampas regalis
Known distribution
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Nematolampas venezuelensis Arocha, 2003

Nematolampas venezuelensis Arocha, 2003, Bulletin of Marine Science, 72: 941-953. [941], [Type locality: 10°55’N, 67°57’W, 
northeast of Golfo Triste, Venezuela, western Central Atlantic Ocean],

Size: The mantle length reaches about 30 mm.

Geographical Distribution: Tropical North Atlantic Ocean.

Literature: Arocha (2003).

Selenoteuthis Voss, 1959

Selenoteuthis scintillans Voss, 1959 Fig. 261

Selenoteuthis scintillans Voss, 1959, Bulletin of Marine Science of the 
Gulf and Caribbean, 8(4): 369-389 [370, figs. 1a-e], [Type locality: 
26°22’N, 76°10’W, western Central Atlantic Ocean]

Frequent Synonyms: None.

FAO Names: En -  Shining firefly squid; Fr -  Encornet luciole scintillant; 
Sp -  Lucernaluria centelleante.

Diagnostic Features: One enlarged photophore present at the tip of 
the tail, larger in males. Five ventral ocular photophores in a straight 
line; 3 photophores on tentacles: at the base of the tentacle, at midpoint 
and at the base of the carpus. A peculiar, spherical organ present on each 
arm II and III in males. Male genitalia paired.

Selenoteuthis Voss, 1959, Bulletin of Marine Science of the Gulf and 
Caribbean, 8(4): 369-389 [370],

Type Species: Selenoteuthis scintillans Voss, 1959.

Size: Mantle length to 45 mm. ventral view of male
Fig. 261 Selenoteuthis scintillans

Geographical Distribution: Tropical and subtropical western and eastern 
North Atlantic Ocean, Caribbean Sea, 
and Gulf of Mexico (Fig. 262). 60„N ; --- ------------------ x—  --------------------------60°n

Habitat and Biology: Mesopelagic in 
daytime, vertical migrator to epipelagic 
at night.

Literature: Voss (1962c), Lea (1985), 30°n 30»n
Voss and Stephen (1992), Vecchione 
(2008Í).

0 °  0»

30°S  30°S
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Fig. 262 Selenoteuthis scintillans
Known distribution
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Subfamily LAMPADIOTEUTHINAE Berry, 1916 

Lampadioteuthinae Berry, 1916, Proceedings of the Academy of Natural Sciences of Philadelphia, 68: 45-66 [51]. 

Type Genus: Lampadioteuthis Berry 1916.

Lampadioteuthis Berry, 1916

Lampadioteuthis Berry, 1916, Proceedings of the Academy of Natural 
Sciences of Philadelphia, 68: 45-66 [52],

Type Species: Lampadioteuthis megaleia Retry, 1916

Lampadioteuthis megaleia Berry, 1916 Fig. 263

Lampadioteuthis megaleia Berry, 1916, Proceedings of the Academy of 
Natural Sciences of Philadelphia, 68: 45-66 [52, figs 4-14, pi 8], [Type locality: 
Sunday Island, Kermadec Islands, southwestern Pacific Ocean]

Frequent Synonyms: None.

FAO Names: En -  Wonderful firefly squid; F r -  Encornet luciole marveilleux; 
Sp -  Lucernaluria maravillosa.

Diagnostic Features: Four ocular photophores present: 3 ventral in a line, 
1 lateral. One stalked photophore at the base of each tentacle. Right 
ventral arm hectocotylized in males, with an enlarged protective membrane at 
midpoint. Five visceral photophores present: 2 anal, circular, 2 branchial, 
transversely elongate, 1 postero-abdominal, circular. Numerous functional 
chromatophores present; external skin overlying photophores with violet 
pigment.

Size: Mantle length to 40 mm.

Geographical Distribution: Subtropical North Atlantic Ocean; Gulf Stream 
and northern zone of Sargasso Sea; southwestern Pacific Ocean. Upper 
mesopelagic to epipelagic (Fig. 264).

Literature: Voss (1962c), Nesis (1982, 1987), Guerra (1992), Young and 
Vecchione (2008b).

ventral view of male 

Fig. 263 Lampadioteuthis megaleia
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Fig. 264 Lampailioteuthis megaleia
J Known distribution
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2.18 Family MAGNAPINNIDAE Vecchione and Young, 1998 by Clyde F.E. Roper and Patrizia Jereb

Magnapinnidae Vecchione and Young, 1998, South African Journal o f Marine Science, 20: 429-437 [430], 

Type Genus: Magnapinna  Vecchione and Young 1998: 430.

FAO Names: En -  Bigfin squids; F r -  Encornets ailé; Sp -  Lurias aladas.

Diagnostic Features: Mantle proportionally very small, plump, thinly muscled. Fins terminal, extremely large, 
heart-shaped, 3 to 3.3 times longer than the functional mantle, even longer than entire squid from functional mantle tip to 
tips of arms and tentacles; width nearly equal to length. Tentacles short, thick, robust, with fleshy trabecular membranes; 
keels and carpal-locking apparatus absent; tentacular club suckers very small, arranged in about 8 transverse series, except 
fewer at the base; dentition unknown; distal tips of tentacles very thin, pointed, vermiform, devoid of suckers. Arms 
short; basal portion thick, crowded with suckers in series of 2, 3 or 4, but distally become abruptly vermiform, devoid of 
suckers. Funnel-locking cartilage oval, with deep depression anteriorly; tragus and antitragus absent. Buccal connectives 
attach to ventral margins of Arms IV. Photophores absent (apparently). Ink sac small, with patch of reflective tissue on ventral 
surface.

Size: Only juveniles, paralarvae and damaged specimens none to date.

Geographical Distribution: The known specimens were captured in the eastern North Pacific Ocean, in tropical to subtropical 
waters and in the North Atlantic Ocean (Gulf of Mexico and Azores Islands).

Interest to Fisheries: None.

Remarks: This remarkable family is monogeneric, known only from a few specimens from the Pacific and Atlantic oceans. The 
Pacific specimens were caught roughly in a line between offshore California to off the Hawaiian Islands, eastern North Pacific 
Ocean. One juvenile and the paralarva were caught in plankton nets that fished 0 to 200 m and 0 to 300 m, respectively, while 
the second juvenile was taken from the stomach of a lancet fish, Alepisaurus ferox, a lower epipelagic to upper mesopelagic 
species. The specimens from the North Atlantic also were young, immature squids. In addition, sightings of a very unusual 
deep-sea squid have been reported, based on observations, photos and videos taken from submersibles and ROV’s (remotely 
operated vehicles). While none of the animals were captured, the authors of the report tentatively identified them as possibly 
the adults of Magnapinnidae (Vecchione et al., 2001). Remarkably, no specimens of this size or appearance have ever been 
captured in deep-sea trawls. Observations were made at depths of 1 940 to 4 734 m, and the size of the largest specimen was 
estimated to be 7 m total length. These observations came from the western Atlantic Ocean off Brazil, eastern Atlantic Ocean off 
Africa, Gulf of Mexico, Indian Ocean, and central Pacific Ocean. They suggest the famly is circumglobal. The Magnapinnidae 
belongs to the chiroteuthid group of families.

Literature: Vecchione and Young (1998), Guerra et al. (2002b), Sweeney and Young (2003q), Vecchione and Young (2006).

Magnapinna Vecchione and Young, 1998

Magnapinna  Vecchione and Young, 1998, South African Journal of Marine Science, 20: 429-437 [430], figs 1-4.

Type Species: Magnapinna pacifica  Vecchione and Young, 1998.

Frequent Synonyms: None.

Remarks: Currently 5 species are recognized, 1 from the Pacific Ocean and 4 from the Atlantic Ocean. However, only 3 species 
have been completely described and named: Magnapinna pacifica (from the Pacific Ocean), M. atlantica and M. talismani 
(from the Atlantic Ocean). Two other potential species have been recognized from the Atlantic, but the specimens are too 
incomplete to enable full descriptions and names (Vecchione and Young, 2006).
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Magnapinna pacifica Vecchione and Young, 1998 Fig. 265

Magnapinna pacifica  Vecchione and Young, 1998, South African Journal of Marine Science, 20: 429-437 [430], [Type 
locality: 33°49’N, 121°51’W, western North Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Pacific bigfin squid; Fr -  Encornet ailé du Pacifique; Sp -  Luria alada del Pacífico.

ventral view dorsal view
Fig. 265 Magnapinna pacifica

Size: Mantle length including huge fin and 
gladius tip, 53 mm. Only 2 juveniles and 1 
paralarva are known.

Geographical Distribution: The species 
occurs in the eastern to central North 
Pacific Ocean in subtropical to tropical 
waters (Fig. 266).

Literature: Vecchione and Young (1998), 
Vecchione and Young (2006).
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Fig. 266 Magnapinna pacifica
Known distribution
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Magnapinna atlantica Vecchione and Young, 2006

Magnapinna atlantica Vecchione and Young, 2006, Proceedings of the Biological Society of Washington, 119(3): 365-372 
[367], figs 1-3,4f. [Type locality: 27°09’N, 86°07’W, Gulf of Mexico, western Equatorial Atlantic Ocean],

Frequent Synonyms: None.

Size: Mantle length of the 2 known specimens is 53 and 59 mm.

Geographical Distribution: North Atlantic: Gulf of Mexico, mid-Atlantic Ridge.

Literature: Vecchione and Young (2006).

Magnapinna talismani (Fischer and Joubin, 1907)

Mastigoteuthis talismani Fischer and Joubin, 1907, Expéditions scientifiques du Travailleur et du Talisman -  Céphalopodes, 
8: 313-353 [342], [Type locality: 34°46’N, 36°11’W, Azores Islands, eastern Atlantic Ocean],

Frequent Synonyms: Mastigoteuthis talismani Fischer and Joubin, 1907.

Size: Mantle length 61 mm.

Geographical Distribution: Known from a single specimen taken from south of the Azores, North Atlantic Ocean.

Remarks: Magnapinna talismani was originally described from a single damaged specimen that came from south of the 
Azores, North Atlantic, very near the capture site of M  atlantica and the specimens belonging to the unnamed Magnapinna 
species. The identy of M  talismani is uncertain, and the poor condition of the holotype which has lost most species-level 
characters makes comparisons with other species difficult. However, several features suggest that it is not conspecific with 
M  atlantica Vecchione and Young (2006). Thus M  talismani was originally placed in the genus Chiroteuthopsis which is a 
junior synonym of Mastigoteuthis, and was placed in Magnapinna by Vecchione and Young (2006).

Literature: Vecchione and Young (2006).
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2.19 Family MASTIGOTEUTHIDAE V e rr ili, 1881 by Clyde F.E. Roper and Patrizia Jereb

Mastigoteuthidae Verrili, 1881a, Transactions of the Connecticut Academy of Sciences, 5(6): 259-446 [430],

Type Genus: Mastigoteuthis Verrili, 1881.

FAO Names: En -  Whiplash squids; Fr -  Loutènes filamentoux; Sp -  Flageloluria.

Diagnostic Features: Mantle weakly muscular to semigelatinous; anterior portion cylindrical, posterior part tapered, 
conical. Fins very large, with half or more of their length posterior to the muscular part of the mantle; oval to round, heart- or 
diamond-shaped, usually longer than 50% of mantle length. Ventral arms very elongate, thickest of all arms, possess 
expanded lateral membranes; arm suckers biserial, no arm hooks. Tentacles vermiform, extremely long, slender, 
whip-like, weakly muscled (often lost during capture); transverse muscles used to rapidly extend/deploy tentacles, e.g. for 
prey capture, are nearly absent; clubs not expanded or only slightly expanded; club elongate with very numerous (often 
thousands) small to microscopic suckers arranged in many irregular series (usually more than 15, even more than 30 in 
some species); club without keels or locking (fixing) apparatus. Buccal membrane with seven lappets; buccal connectives 
attach to ventral borders of arms IV. Funnel-locking apparatus ear-shaped or oval with various knobs (tragus, antitragus) 
that affect the shape of the depression in the funnel component in different species; mantle component with nose-shaped or 
L-shaped ridges. Gladius narrow, with long conus that forms a needle-like tail spike that extends posterior to terminus of fins. 
Coloration an overall reddish to maroon cutaneous pigmentation, much of which not incorporated in chromatophores but 
dispersed in other integumental cells; many typical chromatophores usually present, but their mobility is uncertain. Photophores 
variously present in most species: some species with numerous minute, round cutaneous organs embedded in ventral surface 
of mantle, head and arms; 1 on the anteroventral edge of eyelid; some with only eyelid photophores and 1 (Mastigoteuthis 
hjorti) with 2 photophores on ventral surface of eyeball.

Size: Medium to large-sized squids, maximum mantle length to 1 m.

Habitat and Biology: Deep sea pelagic or benthopelagic squids. Paralarvae do not exhibit a high degree of sudden 
(breakpoint) morphological change during early ontogeny; tentacle length increases disproportionately rapidly as a support for 
the “dangling tentacle” feeding technique observed in situ on adult Mastigoteuthis hjorti and presumed for juveniles. 
Observations from submersibles recorded mastigoteuthid squids in close proximity to the bottom, oriented vertically with head 
down and tentacles extended to the sediment, presumably to capture copepods and other small plankton of the epibenthic 
Zooplankton; position was maintained by gentle undulations of the very large fins. The tentacles are supported proximally by the 
tentacular sheath of arms IV and are held apart in the “tuning fork” posture. Additional observations from submersibles at 700 to 
1 000 m support hypotheses that the large fins provide propulsion. Tentacular suckers have a weak release-mechanism (they 
adhere like fly paper to anything they touch) and retain a sensory function; these morphologies enable the species to forage in 
the relatively food-rich zone on and immediately above the bottom. Closing net captures of Mastigoteuthis species have 
helped to define their diel vertical distributions: in general, minor diel vertical shifting occurs. Observations from submersibles, 
as well as morphological and histological examination of the giant nerve fibers in the mantle indicate the absence of a strong, 
rapid jet propulsion capability. Tissues of the mantle, head and especially the large ventral arms are vesiculate and contain 
ammonium ions in the tissue fluid, providing near-neutral buoyancy; the positive buoyancy of the anterior portion is overcome by 
complex rhythmic wave-like undulations of the fins to maintain the head-down posture during feeding.

Interest to Fisheries: No direct interest to fisheries exists for any of the species. However, Mastigoteuthids are occasional or 
important prey species for numerous oceanic predators, among them the following: lancetfish, swordfish, blue shark and 
cetaceans, such as, for example, sperm whales, dwarf sperm whale, long-finned pilot whale, southern bottlenose whale, Hubb’s 
beaked whale.

Remarks: The Mastigoteuthidae is among the most taxonomically confused of all deep-sea squid families, principally because 
many characters are based on the structures frequently lost during capture, e.g. tentacles and skin photophores. Further, the 
family includes many poorly known species, some described only from one or very few, often badly damaged, specimens, or 
from paralarvae.

Several genera and subgenera have been erected for various entities of mastigoteuthids, and the systematics of the family has 
been in a state of flux for many years. In recent times, Salcedo-Vargas and Okutani (1994) proposed a generic and subgeneric 
classification based on actual or presumed morphological characteristics. Considerable modification of this classification 
subsequently was proposed by Salcedo-Vargas (1997) and former subgeneric names were dropped. Extensive systematic and 
nomenclatural studies on the family and new findings are due to Vecchione et al. (2007a) and Young et al. (2008a, b). 
Phylogenetic data also are available for a few species and genetic studies are in progress (e.g. Young et al., pers.comm.).

In the absence of a comprehensive systematic monograph and waiting until our knowledge has increased to the point where a 
full phylogenetic study can be made, we agree with Vecchione et al. (2007a) on the fact that modifying the classification within 
the family currently is premature. Consequently, in this Catalogue we consider the family Mastigoteuthidae to be monogeneric, 
with the single genus Mastigoteuthis, comprised of 13 valid nominal species; other species, of doubtful validity or uncertain 
status, are listed at the end of the section. All nominal genera and species are listed by Sweeney and Young (2003r).

Among the characters most frequently used to distinguish species are ramifications of the familial characters. These include, 
but are not limited to: variations in arm IV dimensions; tentacular club relative length and degree of expansion, numbers of 
suckers in transverse series, size and dentition of inner and outer sucker rings, presence of enlarged central club sucker and the 
proportion of tentacle club length they occupy; number and configuration of knobs on funnel-locking apparatus (including tragus 
and antitragus), depth of depression in funnel component of locking apparatus; presence/absence of photophores, their 
number, configuration, distribution and size on integument of mantle, head, arms; presence/absence, size and shape of
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photophores on anteroventral eyelid; presence/absence, numbers, configuration of photophores on ventral surface of eye ball; 
arm sucker dentition; presence/absence of integumentary tubercles on mantle; relative fin length to mantle length; relative fin 
width to fin length, relative length of “tail spike” to mantle length .

Because so many of the nominal species are poorly known, it is not possible to provide a key to the species of Mastigoteuthidae. 
Instead, a breakdown into species and groups of species that share a few characters is given (Vecchione et al., 2007a).

Species groups

1. Mastigoteuthis agassizii group: M. agassizii, M. dentata, M. psychyrophila 
Characteristics:

a. Numerous, small but easily seen integumental photophores.
b. Broadly spaced chromatophores.

2 . Mastigoteuthis cordiformis 
Characteristics:
a. No photophores.
b. Club with very large suckers (about 0.5 mm diameter) at proximal end.
c. Skin tubercles present.

3. Mastigoteuthis danae 
Characteristics:
a. Large integumentary tubercles in advanced paralarvae.
b. Fins longer than wide.

4. Mastigoteuthis glaukopis group: M. glaukopis, M  atlantica, M. famelica 
Characteristics:
a. Large eyelid photophore present.
b. No other photophores present.

5. Mastigoteuthis hjorti 
Characteristics:
a. Two photophores on each eyeball.
b. Very large fins (fin length about 90% of mantle length).

6. Mastigoteuthis magna group: M. magna, M  microlucens 
Characteristics:
a. Flask-shaped funnel-locking apparatus.
b. Very small (ca. 0.05 mm diameter) tentacular club suckers.

7. Mastigoteuthis pyrodes 
Characteristics:
a. Numerous, small, but easily seen integumental photophores and a much larger photophore on each eyelid.
b. Funnel-locking apparatus broad, without antitragus and with undercut posterior margin and tragus.
c. Large club suckers (about 0.3 mm diameter).

8. Mastigoteuthis tyroi 
Characteristics:
a. Clubs expanded in paralarval stage.
b. Integumentary tubercles present in paralarval stage.

Literature: Roper and Lu (1990), Vecchione and Roper (1992 [1991]), Salcedo-Vargas and Okutani (1994), Salcedo-Vargas 
(1995), Salcedo-Vargas and Young (1996), Roper and Vecchione (1997), Salcedo-Vargas (1997), Sweeney and Young 
(2003r), Vecchione et al. (2002, 2007a).
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M astigo teu th is  Verrili, 1881 Plate VIII, 45

Mastigoteuthis MemW, 1881b, Bulletin of the Museum of Comparative Zoology, 8(5): 99-116. [100],

Type species: Mastigoteuthis agassizii Verrili, 1881 [100],

Frequent synonyms: Chirtoteuthopsis Pfeffer, 1900; Echinotenthis Joubin, 1933; Idioteuthis Salcedo-Vargas and Okutani, 
1994 (uncertain status).

M astigo teu th is  agassizii Werrill, 1881 Fig. 267

Mastigoteuthis agassizii Verrili, 1881b, Bulletin of the Museum of 
Comparative Zoology, 8(5): 99-116 [100], [Type locality: 33°35’N,
76°00’W and 34°28’N, 75°22’W, western North Atlantic Ocean],

FAO Names: En -  Agassizi’s whiplash squid; Fr -  Loutène filamentoux 
de Agassizi; Sp -  Flageloluria de Agassizi.

Size: Maximum mantle length reaches 100 mm.

Geographical Distribution: Central North Atlantic ocean (Fig. 268).

Remarks: This species may have 2 forms, a north temperate/boreal form 
and a tropical form that cannot be separated with any certainty at present 
(Vecchione and Young 2007a). The type locality of Mastigoteuthis 
agassizii (about 34°N) in warm temperate waters off the eastern United 
States is a region where the boreal and tropical forms of M. agassizii 
could overlap. Two other names are available for the temperate/boreal 
form if it proves to be distinct: M. grimaldii described by Joubin (1895b) 
from a damaged 38 mm mantle length squid taken near the Azores at 
39°43’N, 33°22’W and M. schmidti described by Degner (1925) from a 
46 mm mantle length squid in excellent condition taken from the Bay of 
Biscay at 46°30’N, 07°00’W. One name is available for the tropical form if 
it proves to be distinct: M  flammea described by Chun (1910) from 2 
small squid (27 and 35 mm ML) captured in the eastern tropical Atlantic 
(0°25’N, 7°0’Eand 1°14’N, 2°10’W), both ofwhich had lost their tentacles.

Literature: Shea and Vecchione (2006), Vecchione and Young (2007a), 
Young and Vecchione (2007c).
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Fig. 267 Mastigoteuthis agassizii
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SPECIES ACCOUNTS

The species listed here are those defined in Vecchione et al. (2007a); since these authors list species groups as well as 
single species, the 13 named species are arranged alphabetically here.

Mastigoteuthis atlantica Joubin, 1933

Mastigoteuthis atlantica Joubin, 1933, Annales de l ’Institut Océanographique, 13(1): 1-49 [20], [Type locality: 46°28’N, 
08°01’W, near the Bay of Biscay, eastern North Atlantic Ocean],

Size: Maximum mantle length reaches 120 mm.

Geographical Distribution: This species occurs in the eastern North and South Atlantic Ocean.

Literature: Guerra (1992), Vecchione and Young (2007b).

Mastigoteuthis cordiformis Chun, 1908

Mastigoteuthis cordiformis Chun, 1908, Zoologischer Anzeiger, 33(2): 86-89 [88], [Type locality: 0°15’N, 98°08’E, off Nias 
Island, Sumatra, Indonesia, eastern Indian Ocean],

Size: Maximum mantle length known to reach 700 mm. (Unpublished reports record it to 1 m or more).

Geographical Distribution: Broadly distributed on the continental slope in the Indo-West Pacific, Indonesia, the Philippines, 
southern Japanese waters and of the Northwest Slope, Australia, the Tasman Sea and New Zealand waters.

Habitat and Biology: This wide-ranging species lives in tropical and subtropical waters to depths of 1 000 m and undergoes 
diel vertical migration.

Literature: Roper and Lu (1990), Dunning (1998g), Young and Vecchione (2008d,e).

Mastigoteuthis danae (Joubin, 1933)

Echinoteuthis danae (Joubin, 1933), Annales de l ’Institut Océanographique, 13(1): 1-49 [13]. [Type locality: 34°40’N, 
33°16’W, southwest of the Azores Islands, eastern North Atlantic Ocean],

Size: Maximum mantle length known to 30 mm.

Geographical Distribution: Eastern central North Atlantic Ocean in subtropical waters. Other localities near the Antilles and 
east of the Canary Islands.

Remarks: Known only from a few paralarval and juvenile specimens.

Literature: Vecchione and Young (2007c).

Mastigoteuthis dentata Hoyle, 1904

Mastigoteuthis dentata Hofe, 1904, Bulletin of the Museum of Comparative Zoology, 43(1): 1-72 [34], [Type locality: 07°21’N, 
79°35’W off Cape Mala, Panama, Gulf of Panama, eastern North Pacific Ocean],

Size: Maximum mantle length known to reach 72 mm.

Geographical Distribution: Tropical eastern and western North and South Pacific Ocean, waters off Panama and the 
Galapagos Islands. Indian Ocean from southern Africa.

Literature: Young and Vecchione (2007c).
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Mastigoteuthis famelica (Berry, 1909)

Chiroteuthis famelica Berry, 1909, Proceedings of the United States National Museum, 37(1713): 407-419 [414], [Type 
locality: off Kauai Island, Hawaiian Islands, central North Pacific Ocean],

Size: Maximum mantle length reported is in excess of 300 mm.

Geographical Distribution: Restricted to the central North Pacific Ocean.

Habitat and Biology: The species occupies the zone of about 675 m to 800 m, both day and night.

Literature: Roper and Young (1975), Young (2008b).

Mastigoteuthis glaukopis Chun, 1908

Mastigoteuthis glaukopis Chun, 1908, Zoologischer Anzeiger, 33(2): 86-89 [88], [Type locality: 04°63’N [sic], 48°37’E, 
Arabian Sea, Indian Ocean],

Size: Maximum mantle length known to reach 100 mm.

Geographical Distribution: The distribution of the species seems very disjunct. It has been reported from the western North 
Pacific Ocean off Japan, the northwestern Indian Ocean, Arabian Sea off Somalia, southwestern Indian Ocean, southeastern 
South Atlantic Ocean, off South Africa and eastern North Atlantic Ocean off Spain and Portugal.

Literature: Kubodera (in Okutani) (2000), Young and Vecchione (2007d).

Mastigoteuthis hjorti Chun, 1913 Plate VIII, 46

Mastigoteuthis hjorti Chun, 1913, Report on the Scientific Results of the Michael Sars North Atlantic Deep-sea Expedition 
1910, 3(1): 1-28 [8], [Type locality: 31°24’N, 34°47’W in the open tropical central North Atlantic Ocean],

Size: Maximum mantle length reaches 100 mm.

Geographical Distribution: Very broadly distributed, possibly as a tropical-subtropical circumglobal species with northern 
limits of about 40°N and southern boundaries undetermined. It occurs in the North Atlantic Ocean from eastern regions of the 
Gulf of Mexico, northward to Bermuda and to the Gulf of Maine, in the western North Atlantic Ocean, and in the eastern Atlantic 
Ocean, off South Africa, the central Pacific Ocean and the Indian Ocean.

Literature: Rancurel (1973a), Roper and Lu (1990), Vecchione and Roper(1992 [1991]), Nesis (1999b), Vecchione and Young 
(2007d).

Mastigoteuthis magna Joubin, 1913

Mastigoteuthis magna Joubin, 1913, Bulletin de l ’Institut Océanographique, Monaco, 275: 1-11 [2], [Type locality: 31°44.5’N, 
42°39’W, in the mid-North Atlantic Ocean],

Size: Maximum mantle length known 160 mm.

Geographical Distribution: Mastigoteuthis magna appears to have a disjunct distribution. It occurs commonly throughout 
the western central North Atlantic, from the Bahamas, off Cape Hatteras, North Carolina, and northward, as well as along a 
transect in the eastern central Atlantic at 30°W. The species also occurs over deep water in the western North Pacific Ocean off 
Japan.

Literature: Lu and Roper (1979), Vecchione and Roper (1992 [1991]), Roper and Vecchione (1997), Shea and Vecchione
(2002), Vecchione and Young (2007e).
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Mastigoteuthis microlucens Young, Lindgren and Vecchione 2008

Mastigoteuthis microlucens Young, Lindgren and Vecchione 2008a, Proc. Biol. Soc. Wash., 121(2): 276-282. [Type locality: 
Hawaiian Archipelago to about ca. 26°N],

Size: Maximum mantle length 215 mm.

Geographical Distribution: Hawaiian Island, tropical Pacific Ocean.

Remarks: This is the most common species of Mastigoteuthis around the main Hawaiian Islands. It has numerous tiny 
photophores that lie beneath the outer layer of integumental chromatophores. The photophores are so small that they cannot be 
recognized as photophores without the aid of a microscope.

Literature: Young et al. (2008a,b), Young and Vecchione (2008e).

Mastigoteuthis psychrophila Nesis, 1977

Mastigoteuthis psychrophila Nesis, 1977b, Zool ogi ch eskij Zh urn al, 65(6): 835-842 [835], [Type locality: 59°26’S, 158°36’E, 
Antarctic Ocean waters south of eastern Australia at 500 m at night].

Size: Maximum mantle length is 150 mm.

Geographical Distribution: Circumpolar in the sub-Antarctic and Antarctic waters, with records from mesopelagic to 
bathypelagic depths over sub-Antarctic and Antarctic island trenches, e.g. South Sandwich, Macquarie and Hjort Trenches and 
off South Georgia’s northwest slope.

Literature: Nesis (1982, 1987), Lu and Williams (1994a), Young and Vecchione (2007e).

Mastigoteuthis pyrodes Young, 1972

Mastigoteuthis pyrodes Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [64], [Type locality: 33°32’N, 
118°23’W, far eastern North Pacific Ocean],

Size: Maximum mantle length is known to reach 170 mm.

Geographical Distribution: Limited to the California Current waters off Southern California, eastern North Pacific Ocean. 

Remarks: This is the only species of Mastigoteuthis known to occur in eastern North Pacific waters.

Literature: Roper and Young (1975), Young and Vecchione (2007f).
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DOUBTFUL AND QUESTIONABLE SPECIES FOR WHICH ADDITIONAL MATERIAL, NEW DATA AND FURTHER 
RESEARCH ARE NECESSARY BEFORE THEY CAN BE CONSIDERED VALID

Mastigoteuthis hastula (Berry, 1920)

Chiroteuthoides hastula Berry, 1920a, Proceedings of the United States National Museum, 58(2335): 293-300, 1 plate [293, 
pi. 16 fig. 3], [Type locality: 28°59’N, 69°22’W, Sargasso Sea, western North Atlantic Ocean],

Mastigoteuthis inermis Rancurel, 1972

Mastigoteuthis inermis Rancurel, 1972, Bulletin de Ia Société Zoologique de France, 97(1 ): 25-34 [25], [Type locality: 4.5°N, 
4°W, Gulf of Guinea, eastern tropical North Atlantic Ocean,].

Mastigoteuthis iselini MacDonald and Clench, 1934

Mastigoteuthis iselini MacDonald and Clench, 1934, Occasional Papers of the Boston Society of Natural History, 8:145-152 
[150], [Type locality: 39°04’N, 71°29’W, western North Atlantic Ocean],

Mastigoteuthis latipinna Sasaki, 1916

Mastigoteuthis latipinna Sasaki, 1916, Annotationes Zoologicae Japonenses, 9(2): 89-120 [108], [Type locality: ‘outside” the 
Okinose Bank, Sagami Sea, Japan, western North Pacific Ocean],

Mastigoteuthis okutanii Salcedo-Vargas, 1997

Mastigoteuthis okutanii Salcedo-Vargas, 1997, Beaufortia, 47: 91-108 [101], [Type locality: approximately 51°N, 09°E, off 
the coast of Somalia, Arabian Sea, western Indian Ocean],

Mastigoteuthis tyroi Salcedo-Vargas, 1997

Mastigoteuthis tyroi Salcedo-Vargas, 1997, Beaufortia, 47(3): 91-108 [99] [Type locality: approximately 08.1°N, 56.1°E, off 
the coast of Somalia, Arabian Sea, northwestern Indian Ocean],

Size: Maximum mantle length known is 15 mm.

Geographical Distribution: Arabian Sea, northwestern Indian Ocean.

Remarks: The holotype, a paralarva, is the only specimen known, so the status of the species requires additional material, at 
least of the subadult stage.

Literature: Salcedo-Vargas and Young (2007).
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2.20 Fam ily NEO TEUTH IDAE Naef, 1921 by Clyde F.E. Roper and Patrizia Jereb

Neoteuthidae Naef, 1921a, Mitteilungen aus der Zoologischen Station zu Neapel, 22(16): 527-542 [540],

Type Genus: Neoteuthis Naef, 1921: 540.

FAO Names: En -  Neosquids; F r -  Loutènes nouveau; Sp -  Neolurias.

Diagnostic Features: Small- to medium-sized squids (to 270 mm mantle length). Mantle medium to elongate to very narrow, 
conical; weakly muscled. Fins unusual with posterior fin lobes present, anterior lobes absent; attach laterally onto mantle 
muscle. Head relatively enlarged, wider than mantle. Tentacular clubs with dorsal keels, terminal pads and carpal/stalk 
locking apparatus; clubs divided into distinct dual sections: 1) the proximal manus with extremely numerous 
closely-packed, minute suckers in irregular, numerous transverse series (more than 10); 2) the distal manus with 4 
series of suckers, somewhat larger to much larger than the distal manal suckers; dactylus with smaller suckers than 
distal manus, in 4 transverse series (reduced near tip); club locking apparatus extends along proximal manus and in most 
genera along the tentacular stalk (Neoteuthis excepted). Arms with biserial suckers, some develop hooks in adults. Buccal 
connectives attach to dorsal margins of arms IV. Funnel-locking apparatus a simple, straight groove. Fins variable among 
genera; length 35 to 70% of mantle length; anterior fin lobes absent, posterior fin lobes present, free; fins usually attach to 
dorsolateral surface of mantle, especially anteriorly, not attached along midline of mantle. Aboral surfaces of arms and the head 
and mantle covered with thick white tissue in most genera. Photophores absent.

Size: Small- to medium-sized squids up to 270 mm mantle length.

Geographical Distribution: Variously distributed in the North and South Atlantic oceans, North and South Pacific oceans and 
Antarctic waters, in water masses that range from subtropical to Antarctic.

Habitat and Biology: Relatively few specimens are available for most species, but in general the paralarvae tend to be 
captured in the upper several hundred metres, while the subadults and adults tend to be captured in the mesopelagicand upper 
bathypelagic zones, 1 000 to 2 000 m. Alluroteuthis antarcticus seems to be very abundant, as its young are reported as prey 
to albatrosses and emperor and king penguins, while southern elephant seals, southern bottlenose whales and sperm whales 
prey on adults. All species appear to have a buoyancy mechanism; in A  antarcticus it is known to be ammoniacal in nature.

Interest to Fisheries: None. The relatively small size of most species and, especially the ammoniacal nature of the mantle 
tissue, preclude an interest in utilization at this time. Alluroteuthis antarcticus might be an exception, because of its size 
(270 mm mantle length) and abundance.

Local Names: USA: New squids.

Remarks: The Neoteuthidae currently is recognized to consist of 4 genera, each with a single species: Alluroteuthis, 
Narrowteuthis, Neoteuthis and Nototeuthis. The long-used family designation of Alluroteuthidae was corrected to 
Neoteuthidae based on priority (Voss, 1967a).

Literature: Roper et al. (1969b), Nesis (1982, 1987), Nesis and Nikitina (1986b), Vecchione and Roper (1992 [1991]), Nesis 
(1999b), Sweeney and Young (2003s), Vecchione and Young (2003a,b), Young and Vecchione (2005a,b), Vecchione and 
Young (2008c).

Table 4
Comparison of characters among genera^

Genus Club
length

Proximalmanus 
length relative to 

remaining distal club 
length

Tentacle
locking

apparatus

Manal sucker 
laterally 

compressed

Two greatly 
enlarged suckers 
on distal manus

Ann sucker 
dentition

Fin
length

A llu ro te u th is 33% <1/3 X Manus, stalk No No Single large tooth 35^40% ML

N arrow teuthis 20% ML 1.1 X Manus, stalk Yes No Smooth 35% ML

Neoteuthis 60% ML 4.8 X Manus No No Truncated teeth 70% ML

N ototeuthis 37% ML 3/4 X Manus, stalk No Yes Truncated teeth 60% ML

y Vecchione and Young (2003a, Tree of Life).
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Neoteuthis Naef, 1921

Neoteuthis thielei Naef, 1921

Neoteuthis Naef, 1921a, Mitteilungen aus der Zoologischen Station zu Neapel, 22(16): 527-542. [540], 

Type Species: Neoteuthis thielei Naef, 1921.

Frequent Synonyms: None.

tentacular club dorsal view

Fig. 269 N eoteuthis thielei

Fig. 269

Neoteuthis thielei Naef, 1921, Mitteilungen aus der Zoologischen Station 
zu Neapel, 22(16): 527-542. [540], [Type location: 32°08’S, 08°28’W, 
Benguela Current, west of South Africa, South Atlantic Ocean],

Frequent Synonyms: None.

FAO Names: En -  Th ie le ’s new squid; 
Fr -  Loutène nouveau de Thiele; Sp -  Neoluria 
de Thiele.

Size: 100 mm mantle length.

Geographical Distribution: South Atlantic
Ocean, North Atlantic Ocean and North Pacific 
Ocean, north of Hawaiian Islands.(Fig. 270).

Habitat and Biology: Paralarvae and juveniles 
ep ipe lag ic  to m esopelag ic; adults are 
mesopelagicto bathypelagic.

Literature: Vecchione and Young (2003a). See 
family literature list.

120°W 6 0 °W  0 °60 °E  120°E

60°N

Fig. 270 Neoteuthis thielei
Known distribution
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Alluroteuthis Odhner, 1923

Alluroteuthis Odhner, 1923, Zoological Results of the Swedish Antarctic Expedition, 1901-1903, 1(4): 1-7 [2], 

Type Species: Alluroteuthis antarcticus Odhner, 1923.

Frequent Synonyms: None.

Alluroteuthis antarcticus Odhner, 1923 Fig. 271

Alluroteuthis antarcticus Odhner, 1923, Zoological Results of the Swedish Antarctic 
Expedition, 1901-1903, 1(4): 1-7. [2], [Type locality: 63°25’S, 45°39’W, Weddell Sea, 
Antarctic Ocean],

Frequent Synonyms: Parateuthis tunicata Thiele, 1920.

FAO Names: En -  Antarctic new squid; Fr -  Loutène 
australe; Sp -  Neoluria antárctica.

Diagnostic Features: Tentacular clubs short (33% of 
mantle length) with proximal manus <33% of mantle 
length, manal and stalk locking apparatus, circular proximal 
manal suckers with toothed inner rings, greatly enlarged 
manus suckers in medial series, enlarged tooth/hook on 
proximal arm suckers, fins short (35 to 40% of mantle 
length).

Size: The maximum mantle length extends to 270 mm.

Geographical Distribution: This species is circumglobal 
in Antarctic oceanic waters south of 50°S (Antarctic 
Convergence) (Fig. 272).

Habitat and Biology: Paralarvae and juveniles are 
mesopelagic; adults are mesopelagic to bathypelagic at 
750 to 2 800 m. Adults concentrate at 800 to 
900 m during the day, spread out vertically at 
night; ontogenetic descent occurs with juveniles 
and subadults. Prey of southern elephant seals. In 
turn, adult A  antarcticus prey upon myctophid 
fishes and krill (Euphausia superba).

Literature: Filippova and Yukhov (1982),
Rodhouse (1988), Lu and Williams (1994a),
Rodhouse and Piatkowski (1995), Young et al.
(1999a), Filippova (2002a,b).

dorsal viewtentacular club

Fig. 271 Alluroteuthis antarcticus

Fig. 272 Alluroteuthis antarcticus
I  Known distribution
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Narrowteuthis Young and Vecchione, 2005

Narrowteuthis Young and Vecchione, 2005a, Proceedings of the Biological Society of Washington, 118(3): 566-569 [566], 

Type Species: Narrowteuthis nesisi Young and Vecchione, 2005.

Frequent Synonym: None.

Narrowteuthis nesisi Young and Vecchione, 2005 Fig. 273

Narrowteuthis nesisi Young and Vecchione, 2005a, Proceedings of the Biological 
Society of Washington, 118(3): 566-569. [566], [Type locality: 27°18’N, 19°44’W, off 
Canary Islands, eastern North Atlantic Ocean],

Frequent Synonym: None.

FAO Names: En -  Nesis' narrow squid; Fr -  Loutène 
nouveau de Nesis; Sp -  Neoluria de Nesis.

Size: Mantle length 100 mm.

Geographical Distribution: Eastern North Atlantic 
Ocean, off Canary Islands (Fig. 274).

Habitat and Biology: Specimens are bathypelagic at 
1 750 to 2 000 m.

Remarks: Only 2 specimens of this species are 
known.

Literature: Young and Vecchione (2005a,b).

30°W

tentacular club

Fig. 273 Narrowteuthis nesisi
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Fig. 274 Narrowteuthis nesisi
Known distribution
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Nototeuthis Nesis and Nikitina, 1986

Nototeuthis Nesis and Nikitina, 1986b, Zoologicheskij Zhurnal, 65(2): 290-294. [290], 

Type Species: Nototeuthis dimegacotyle Nesis and Nikitina, 1986.

Frequent Synonyms: None.

Nototeuthis dimegacotyle Nesis and Nikitina, 1986 Fig. 275

Nototeuthis dimegacotyle Nesis and Nikitina, 1986b, Zoologicheskij Zhurnal, 
65(2): 290-294 [290], '[Type locality: 50°38.5’S, 081°40.5’W, off southern 
Chile, eastern south Pacific Ocean],

Frequent Synonyms: None.

FAO Names: En -  Large sucker 
neosquid; Fr -  Loutène nouveau 
grand-ventose; Sp -  Neoluria 
ventosa-grande.

Diagnostic Features: Clubs short
(<40% of mantle length), fins long 
(60% of mantle length); 2 greatly 
enlarged suckers on distal-manus.

Size: The mantle length grows to 
83 mm.

Geographical Distribution: Eastern 
and southern South Pacific Ocean 
between the Southern Subtropical and 
the Antarctic Polar frontal zones 
(Fig. 276).

Habitat and Biology: This species is 
mesopelagic to bathypelagic, it occurs 
from the surface down to 500 m depth.

Literature: Nesis and Nikitina (1986b, 
1992), Vecchione and Young (2003b), 
Okutani (2005).

tentacular club

160°W

dorsal viewgladius

Fig. 275 Nototeuthis dimegacotyle
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Fig. 276 Nototeuthis dimegacotyle
Known distribution
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2.21 Fam ily O CTO POTEUTH ID AE Berry, 1912 by Clyde F.E. Roper and Patrizia Jereb

Octopoteuthidae Berry, 1912, Proceedings of the Academy of Natural Sciences of Philadelphia, 64(2): 380-444 [432],

Type Genus: Octopoteuthis Rüppell, 1844:[134],

FAO Names: En -  Octopus squids; Fr -  Encornets poulpes; Sp -  Pulpotas.

Diagnostic Features: Body mainly soft, semi-gelatinous. Mantle broad, elongate, subconical, weakly muscled; tapers 
posteriorly to bluntly to moderately acuminate tip (tail). Fins very long, broad, transversely oval, muscular; fused together 
along dorsal midline of mantle; fin length approaches mantle length in adults; a small U-shaped area occurs on anterior 
edge of fins, and demarcates the small anterior fin lobes. Head broad, with large prominent eyes. Arms with biserial hooks 
enveloped in soft integumentary sheaths; small to minute suckers in 2 series occur only near the arm tips. Tentacles occur 
only in paralarvae and very earlyjuveniles; absent in adults; clubs short, spatulate with about 8 proportionally large suckers in 
2 series; a few suckers may be “greatly” enlarged. Buccal membrane with 6 supports and lappets; buccal connectives attach to 
ventral borders of arms IV. Funnel-locking cartilage a simple, straight, elongate groove, slightly widened posteriorly. Gladius 
very thin; a wide vane originates at anterior end, extends posteriorly to small terminal conus. Photophores present on tips of 
some or all arms; photophores may be embedded in the tissue of head and/or mantle and/or arms. Hectocotylus absent; 
penis often greatly enlarged, elongate; may extend well beyond the mantle opening.

Size: Medium-to large-sized squids, up to 1.5 m mantle length.

Geographic Distribution: Globally distributed in tropical and subtropical waters.

Habitat and Biology: Species of this family inhabit mesopelagic to bathypelagic and benthic-bathyal zones of tropical and 
temperate waters, but they also venture into boreal waters. They frequently are preyed upon by odontocete cetaceans, 
particularly sperm whales.

Interest to Fisheries: As a relatively soft-bodied, semi-gelatinous form, its generally mesopelagic habitat and its rarity in 
collections, this family would seem to have little current potential for a sustainable fishery.

Local Names: USA: Eight-arm squids.

Remarks: The family consists of 2 genera, Octopoteuthis and Taningia. Octopoteuthis includes 7 species, mostly poorly 
known, while Taningia is currently recognized as monotypic. While the arm tips of Octopoteuthis species possess delicate 
elongate photophores, they frequently are missing in specimens, because the arm tips seem especially fragile and break off 
during capture. Taningia has a very large, bulbous photophore on the tips of arms II. Considerable confusion has existed over 
the correct familial name for this group and for the type genus. Rüppell’s (1844) original (and intended) designation was 
Octopoteuthis, clearly in reference to the absence of tentacles in adults (the paralarvae and juveniles were unknown at the time 
of the original description). Krohn (1845) introduced Octopodoteuthis as a replacement name, but that was without explanation 
or justification; subsequently this name has been officially designated an “unjustified emendation”. Then Krohn (1847) changed 
the name to Verania because the tentacles were discovered on the paralarvae; this name, too, is untenable. Likewise the 
designations of the family as Octopodoteuthidae or Veranyidae are untenable, being based on junior synonyms of 
Octopoteuthis (see discussions in Berry, 1912; Adam 1952; Roper et al., 1969b; Roper and Vecchione, 1993).

Literature: Young (1972a), Nesis (1982,1987), Stephen (1985a, b), Stephen and Jefferts (1992), Roper and Vecchione (1993), 
Young and Vecchione (1996b), Sweeney and Young (2003t).

Key to the genera of Octopoteuthidae (adults)

1a. A small, narrow, spindle-shaped photophore on the tips of all arms; photophores embedded in tissue 
of mantle, head and arms (varies among species); tentacles present in paralarvae; always weak, 
gelatinous; lost at about 12 mm mantle length; mantle lengths to 500 mm, usually not in excess of
200 m m .......................................................................................................................................................... Octopoteuthis

1b. A large oval, swollen composite photophore on tip of each arm II; it consists of a creamy white 
crenulate, luminous-producing surface, exposed when eyelid-like skin flaps are retracted; no 
photophores on any other arms; no (known) photophores embedded in tissues of mantle, head or 
arms; tentacles conspicuous in paralarvae with robust stalks up to about 40 mm mantle length, after 
which they diminish and disappear; mantle length up to 1.5 m ........................................................................Taningia
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Key to the genera of Octopoteuthidae (paralarvae, juveniles)1'

1a. Tentacles with weak, gelatinous stalks that are lostat sizes greater than 12 mm mantle length; when 
still present, tentacles longer than arms with up to about 8 proportionally large suckers; tentacle 
bases may be present up to about 25 mm mantle length; arms usually proportionally longer; some 
arm suckers develop into hooks by 2.5 mm mantle length in some species; paired photophores may
develop on ink sac by 15 mm mantle len g th ...............................................................................................Octopoteuthis

1b. Tentacles with robust stalks, clubs with 8 small suckers; tentacles much shorter than arms II (except 
longer at 2 mm mantle length in Hawaiian species), occur up to about 38 mm mantle length before 
being lost; arms proportionally short, robust; no hooks develop before 5 mm mantle length; large, 
single, median photophore on ink sac by 5 mm mantle length ........................................................................Taningia

Octopoteuthis Riippell, 1844 
Octopoteuthis Rüppell, 1844, Giornale del Gabinetto Letterario di Messina, 5(27-28): 129-135 [134],

Type Species: Octopoteuthis sicula Rüppell, 1844.

Frequent Synonyms: Octopodoteuthis Krohn, 1845; Verania Krohn, 1847; Octopodoteuthopsis Pfeffer, 1912.

Diagnostic Features: Tips of all 8 arms with a terminal, small, black-pigmented, spindle-shaped photophore without 
lateral folds of skin ( “eyelid” structure). Small photophores deeply embedded in tissues of mantle, head and arms (number 
and size vary among species). Fin width in juveniles does not exceed (or just barely) mantle length. Tentacles entirely reduced 
by end of paralarval stage, at about 10 to 15 mm mantle length.

Size: The mantle length can attain a maximum of 500 mm, but normally it reaches 200 mm.

Remarks: The systematics of Octopoteuthis species composition still are quite unsettled because 1 ) several holotypes are no 
longer extant or are too damaged to yield pertinent data; 2) only 1 or a very few specimens are available for some nominal 
species; 3) subsequently discovered characters (e.g. embedded photophores) are undescribed/unknown for some entities. At 
present the genus has 7 named but poorly defined species (Young and Vecchione, 2008f): Octopoteuthis danae, O. deletron,
O. indica, O. nielseni, O. megaptera, O. rugosa, O. sicula Young (1972a) and Clarke (1980) consider O. indica Naef, 1923 
and O. nielseni Robson, 1948 to be insufficiently characterized for specific identification/delineation. Sweeney and Young 
(2003t) list them as valid species from a nomenclatural point of view. Octopoteuthis persica Naef, 1923, was transferred to 
Taningia by Young (1972a) and O. longiptera Akimushkin, 1963, now is accepted as a species dubium (Young, 1972a, Clarke, 
1980, Sweeney and Young, 2003t).

Literature: Young (1972a), Sweeney and Young (2003t), Young and Vecchione (2008f).

1/ from Steven and Jefferts (1992).
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Octopoteuthis sicula Riippell, 1844 Fig. 277

Octopoteuthis sicula Rüppell, 1844, Giornale del Gabinetto Letterario di Messina, 5(27-28): 129-135 [135], [Type locality: 
western Mediterranean Sea],

Frequent Synonyms: None.

FAO Names: En -  Rüppell’s octopus squid; F r -  Encornet-pouple de 
Rüppell; Sp -  Pulpito volador.

Diagnostic Features: Mantle conical, short; acuminate posteriorly;
musculature flabby with gelatinous integumentary layer and rugosities.
Fins large, length around 90% of the mantle length, width 115% of 
mantle length; extendió posterior tip of mantle. A pair of photophores 
embedded in posterior mantle, about 20 to 25% of mantle length from 
posterior tip. Head gelatinous; 3 pairs of embedded photophores on 
lateral sides of funnel groove and near neck; photophores 
embedded at bases of arms III and IV. Tail short, indistinct in juveniles.

Size: The mantle length grows to 200 mm (possibly to 500 mm).

Geographical Distribution: This species occurs in tropical, 
subtropical, subtemperate waters in the Atlantic Ocean to South Africa 
and in the Indo-West Pacific Ocean; Mediterranean Sea; possibly 
tropical eastern Pacific Ocean from Mexico to Chile, westward to Hawaii 
(Fig. 278).

Habitat and Biology: Its vertical distribution is mesopelagic to 
bathypelagic (to 2 000 m) during daytime with nocturnal ascent into 
epipelagic zone. In the eastern North Atlantic Ocean juveniles are 
caught from May to September as planktonic vertical migrators.
Predators include numerous oceanic fish species, such as tunas, 
swordfish, dolphin fish, lancetfish, albatrosses, dolphins, toothed 
whales, including sperm whales and Cuvier’s beaked whales, and 
Sthenoteuthis squid.

Interest to Fisheries: Because of the semi-gelatinous consistency of 
the flesh, it seems unlikely that this species will be fished for human 
consumption until processing techniques develop; it does, however, 
grow to a suitable size.

Local Names: ITALY: Totano-polpo; RUSSIA: Vosmirukyi kalmar.
dorsal view

Fig. 277 Octopoteuthis siculaLiterature: (See list under family); Nesis (1982, 1987), Stephen 
(1985a,b), Guerra (1992), Dunning and Lu (1998), Hoving et al. (2006b,
2008).
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Fig. 278 Octopoteuthis sicula
I  K now n distribution
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Taningia Joubin, 1931

Taningia Joubm, 1931, Annales de l ’Institut Océanographique, Monaco, 10(7): 169-211 [181].

Type Species: Taningia danae Joubin, 1931.

Frequent Synonyms: C idioteuthis Steenstrup, 1882a.

Diagnostic Features: Mantle broad, robust, muscular, entirely pigmented an intense maroon. Tips of arms II only with a 
large, oval, swollen, composite photophore with a creamy white, crenulate biolouminescent-producing surface, 
exposed when black eyelid-like skin folds are contracted open (no photophores on tips of any other arms);
photophores begin to develop at about 4.5 to 5 mm mantle length; no photophores (known to) exist embedded in the tissues of 
the mantle, head or arms; 1 photophore is embedded on each side of the intestine ventral to the ink sao. Fins very large, 
occupy nearly entire mantle length by about 3 mm mantle length of the paralarva and throughout life; fins very broad, far in 
excess of mantle length (up to 130% of mantle length). Tentacles robust on paralarvae, with some of the 8 suckers 
considerably enlarged; tentacles cease to develop and are lost at a mantle length of 40 to 45 mm (although stumps may 
remain for some time). Arms with large hooks in 2 series to the tips, where minute suckers may occur as incipient hooks; 
hooks begin to develop at about 5 mm mantle length. Taningia currently is recognized as monotypic. Lower beak broad; jaw 
edge visible from side is slightly longerthan wing length in small specimens or slightly shorter in larger specimens; hood broad, 
with a distinct medial notch; wing fold poorly developed, covered with cartilage and hardly concealing jaw angle in profile; the 
shoulder is mainly cartilage but near jaw angle the chitin forms a shoulder ridge; crest slightly thickened; a distinct thickened fold 
runs to a position about halfway between the crest and the corner of the lateral wall.

Size: These squids attain mantle lengths in excess of 1.5 m.

Remarks: Taningia currently is recognized as monotypic.

Taningia danae Joubin, 1931 Fig. 279; Plate VIII, 47-48

Taningia danae Joubin, 1931, Annales de l ’Institut Océanographique, Monaco, 10(7): 169-211 [181]. [Type locality: 14°52’N, 
28°04’W, central Atlantic Ocean],

Frequent Synonyms: Sepia unguiculata Molina, 1782; Cucioteuthis unguiculatus Joubin, 1898b, 1900; C. unguiculatus, 
Clarke, 1966; C. unguiculata, Rees and Maui, 1956; C. unguiculata, Clarke, 1962.

FAO Names: En -  Taning’s octopus squid; Fr -  Encornet-poulpe de Taning; Sp -  Pulpota de Taning.

ventral view dorsal view

arms II photophores ventral view dorsal view

Fig. 279 Taningia danae



266 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Diagnostic Features:The characters are those of the monotypic genus.

Size: The maximum mantle length recorded is 170 cm; maximum weight 161 kg (see Remarks section for details).

Geographical Distribution: Taningia danae is circumglobal in tropical and subtropical waters; it occurs from 50°N to 55°N to 
40°S to 45°S throughout the Atlantic Ocean, throughout the Pacific Ocean, including Hawaiian, Japanese and New Zealand 
waters, and across the Indian Ocean. It was captured for the first time 2006 in the Mediterranean Sea during a trawl survey of 
the Algerian coast at 385 to 395 m (Fig. 280).

60°E 120°E 180° 120°W 60°W 0°

Fig. 280 Taningia danae

I  K now n d istribution

Habitat and Biology: Taningia danae is an oceanic species; paralarvae and juveniles are epipelagic to upper mesopelagic, 
then undergo ontogenetic descent into the lower mesopelagic, bathypelagic and bathyal zones. Adults undergo diel vertical 
migration and ascend into the epipelagic zone at night. Juveniles have been captured at night within 175 m of the surface, while 
the remains of a large specimen (50 kg) were taken from the stomach of the bottom-living shark, Centroscymnus coelolepis, 
caught on a bottom-set longline at 1 246 m. A mature female of 1.4 m mantle length had 250 000 ovarian eggs. Observations on 
bioluminescence from living animals verified a rapid flash response from the arm tip photophores, as a startling or warning 
function, and a steady glow from the visceral photophores as is common for protective counter illumination. In situ video footage 
reveals that T. danae is a strong swimmer; both forward and backward, propelled by its huge fins, and it changes directions 
quickly by bending its body. It attained speeds of 7.2 to 9 km/h when it attacked the bait rig. It emitted short, bright flashes from its 
2 arm-tip photophores before it attacked. It also emits long and short glows intermittent glows when swimming around the 
lighted bait rig. Taningia danae is preyed upon by many species of pelagic fishes, including lancetfish (Aleposauris ferox), 
tunas, swordfish (Xiphias gladius), hammerhead, tiger and blue sharks, as well as odontocete cetaceans: short-finned pilot 
whale and most especially, sperm whales in all oceans.

Interest to Fisheries: Taningia danae grows to a very large size, up to 170 cm mantle length and 161.4 kg, with thick mantle 
and fin musculature. It is thought that a good potential exists for the development of a significant fishery for this species.

Remarks: The maximum reported mantle length for the species is 170 cm (Nesis, 1982,1987). The maximum reported weight 
is 161.4 kg, forthe specimen of 160 cm mantle length recorded in the North Atlantic Ocean (Roper and Vecchione, 1993); in that 
paper, however, a typographical error occurred and a weight of 64.4 kg was reported. This species was captured forthe first 
time in the Mediterranean Sea in 2006, during a trawl survey off the Algerian coast, at 385 to 395 m (Quetglas et al., 2006).

Local Names: None available.

Literature: Okutani (1974a), Roper and Young (1975), Herring et al. (1992a), Roper and Vecchione (1993), Nesis (1999a), 
Gonzalez et al. (2003), Quetglas et al. (2006), Kubodera et al. (2007a).
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SPECIES OF NO CURRENT INTEREST TO FISHERIES, OR RARE SPECIES 
FOR WHICH ONLY FEW RECORDS EXIST TO DATE

Octopoteuthis danae Joubin, 1931

Octopodotenthis danae Joubin, 1931, Annales de l ’Institut Océanographique, Monaco, 10(7): 169-211 [185], [Type locality: 
35°15’N, 68°20’W, northwest of Bermuda Islands, western North Atlantic Ocean],

Frequent Synonyms: Octopodoteuthis danae Joubin, 1931.

Size: Mantle length small, undetermined.

Geographical Distribution: Subtropical North Atlantic Ocean, Sargasso Sea, Senegal. One specimen captured in closing net 
at 100 to 50 m at night in eastern North Atlantic Ocean.

Literature: Lu and Clarke (1975b), Herring et al. (1992a), Okutani (2005).

Octopoteuthis deletron Young, 1972

Octopoteuthis deletron Young, 1972, Smithsonian Contributions to Zoology, 97:1-159 [40], [Type locality: 33°15’N, 118°37’W, 
off southern California, eastern North Pacific Ocean],

Size: Mantle length attains a total of 170 mm.

Geographical Distribution: Range extends approximately from off Washington to off Baha California; 1 record off northern 
Peru (07°45’S) represents a possible disjunct distribution.

Habitat and Biology: Vertical distribution is 200 to 700 m during day time, mostly 200 to 400 m; at night population ascends 
and disperses to 0 to 500 m.

Literature: Young (1972a), Nesis (1982, 1987), Young (1999c), Young and Vecchione (2006b).

Octopoteuthis indica (Naef, 1923)

Octopodoteuthis indica  Naef, 1923, Fauna e Flora de Golfo di Napoli, Monograph 35, 1(1 )(part 2): 149-863 [336], [Type 
locality: Agulhas current, off South Africa, eastern South Atlantic Ocean],

Frequent Synonyms: Octopodoteuthis indica  Naef, 1923.

Size: Undetermined.

Geographical Distribution: Eastern South Atlantic Ocean, off South Africa.

Literature: Roeleveld (1998).
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Octopoteuthis megaptera (Verrili, 1885)

Ancistrocheirus megaptera Verrili, 1885, Transactions of the Connecticut Academy of Sciences, 6(2): 395-452 [399], [Type 
locality: 39°12’N, 72°03’W, off New Jersey, western North Atlantic Ocean],

Size: The mantle attains a length to 200 mm.

Geographical Distribution: Subtropical to tropical cosmopolitan, western, central and eastern Atlantic Ocean, western 
tropical Pacific Ocean to 36°S off east coast Australia and to Cape Leeuwin off west coast Australia, Indian Ocean.

Habitat and Biology: Vertical distribution of this species is mesopelagic, bathypelagic and bathyal with vertical ascent into 
epipelagic zone at night. One specimen was captured in closing net at night at 230 m.

Literature: Roper and Young (1975), Nesis (1982, 1987), Nesis (1999b), Vecchione et al. (2002), Okutani (2005).

Octopoteuthis nielseni (Robson, 1948)

Octopodoteuthis nielseni Robson, 1948, Zoologica, 33(3): 115-132 [120], [Type locality: off Cocos Island, Galapagos Islands, 
eastern tropical Pacific Ocean],

Size: The mantle length attains 200 mm.

Geographical Distribution: The species occurs from Mexico to northern Chile and westward to Hawaiian Islands region. 

Habitat and Biology: This is a mesopelagic to bathypelagic species that ascends into the epipelagic zone at night. 

Literature: Nesis (1982, 1987), Dunning et al. (1993), Norman (2000).

Octopoteuthis rugosa Clarke, 1980

Octopoteuthis rugosa Clarke, 1980, Discovery Reports, 37: 1-324 [156], [Type locality: off southeastern South Africa, 
western South Indian Ocean],

Size: The mantle length reaches 230 mm.

Geographical Distribution: It occurs in the tropical and subtropical Atlantic Ocean and the Indo-West Pacific Ocean, e.g. 
Mauritania, and the equatorial Atlantic Ocean, southern Africa, southwestern Australia, Sulu and Flores Seas (south Georgia 
unconfirmed).

Habitat and Biology: This is a mesopelagic species.

Literature Clarke (1980), Nesis (1982, 1987), Roper et al. (1995), Okutani (2005).
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2.22 Fam ily O M M ASTREPH IDAE Steenstrup, 1857 by Clyde F.E. Roper, Chingis Nigmatullin and Patrizia Jereb

Ommastrephidae Steenstrup, 1857c, Oversigt overdet Kongelige Danske Videnskabernes Selskabs Forhandlinger, 1857(1/2): 
11-14 [12],

Type Genus: Ommastrephes d’Orbigny, 1834.

FAO Names: En -  Flying squids; F r -  Encornet, Calmar; Sp -  Jibia, Pota, Volantes.

Diagnostic Features: The mantle is cylindrical or conical; densely muscular. Fins terminal, transversely rhomboidal or 
heart-shaped. Head and eyes are large. Arms strong with well-developed protective membranes and swimming keels.
Suckers biserial with denticulate rings. Tentacles with well-defined stalk, carpus, manus and dactylus. Manus and dactylus 
bear4 series of suckers, except Illex which has 8 series of suckers on the dactylus. The suckers of the 2 median series on the 
manus are largerthan those on the marginal series. The large sucker rings on the manus have sharp teeth, low broad plates, or 
are smooth (last 2 conditions mainly in Illex) The special fixing apparatus with knobs and opposing smooth-ringed suckers 
occurs on the carpus only in Ommastrephinae. One or both ventral arms hectocotylized. If one arm is hectocotylized, it may 
be longer than the adjacent non-modified ventral arm, or both arms are equal-sized. Three types of hectocotylization 
distinguish the subfamilies according to differences in the distal protective membranes. Buccal membrane 
connective formula is DDVD. The funnel groove is deeply recessed, distinct, triangular, either smooth, without a foveola 
(Illicinae, Todaropsis), or with a foveola, with either; 1) an arched transverse fold (pocket) of skin (other Todarodinae), or 2) a 
foveola with additional small, arched, cutaneous pockets situated on each side of the funnel groove (Ommastrephinae). 
Funnel-locking cartilage with 2 deep grooves joined to each other in the form of an “inverted-T” shape: this form is the 
principal family characteristic, and it is present and stable throughout ontogenesis from the earliest paralarval stage. 
Mantle-locking cartilage consists of 2 merging ridges (horizontal and vertical) that correspond to the form of the funnel cartilage 
grooves. The funnel- and mantle-locking cartilages are fused in 2 species, beginning at the end of the paralarval stage in 
Sthenoteuthis oualaniensis and Eucleoteuthis luminosa The nuchal cartilage is a relatively long, narrow ridge and groove 
plate with rounded ends; the mantle component conforms to fit into the nuchal component. The gladius is narrow and 
sword-shaped, consists mainly of rachis; vanes absent. The rachis is supported by 3 rigid ribs: the median rib and 2 marginal 
ribs. Lateral plates are extremely narrow, transformed into rigid ribs on each side of the rachis. The posterior part of the gladius, 
anterior to the eone flags, is transformed into a narrow, flexible, supportive stem. The vanes (wings) are absent. The conus is 
small and the rostrum on the apex of the eone is reduced to a minute cup, which usually is distinguished only with a microscope. 
The morphology of the beaks is typical for an oegopsid squid. The lower beak is most suitable for identification with the following 
characters: a tooth on its shoulder, a transparent strip below the jaw angle in young and some adults, a low wing fold (or no wing 
fold), a broad hood with notch, a relatively long rostral edge compared with the wing, a rather square profile, the hood in the 
midline about as long as the rostral edge, and a lateral wall fold that extends to a point about half-way between the crest and the 
free corner of the lateral wall (or no fold at all). The regression of the lower rostral length in millimetre (r) against wet weight in 
grams (w) for the family is: In w  = 2.714 + 293 In r. Radula consists of 7 rows of teeth: the central (rachidian) row of 
trident-shaped teeth, 2 lateral rows of bicuspid teeth flanking it on each side, then 2 rows of canine-like unicuspid marginal teeth 
on each side. Marginal plates present, reduced. Light organs (photophores) are absent in Illicinae and Todarodinae and present 
in Ommastrephinae, either as small, subcutaneous granules, or as round, oval, or longitudinal, reflective, cutaneous 
photophores. Ocular and intestinal photophores also can be present. Spermatozoa possess 2 flagella (Illex) or 1 flagellum (all 
other Ommastrephidae).

Size: Minimum adult size is 80 to 100 mm mantle length and 10 to 13 g in weight (Hyaloteuthis), and maximum adult size 
extends to 1.2 m mantle length, and to 55 to 65 kg in weight (Dosidicus)

Geographical Distribution: The family has representatives in all oceans of the world.

Habitat and Biology: Ommastrephid squids are the most abundant, widely distributed and ecologically active family of 
cephalopods. They are strong, muscular, active, nektonic, small, medium- and large-sized squids that are distributed 
throughout the World Ocean from sub-Arctic seas to sub-Antarctic seas. They inhabit waters of the shelf, slope and open 
ocean, from the surface to depths that range to 2 000 m. Almost all species, particularly the oceanic ones, are abundant and 
widely distributed. As a rule the range of populations has a complex spatial structure and it is subdivided into reproductive zones 
and spatial feeding areas. Three main ecological groups (life forms) are distinguished among ommastrephids by characteristics 
of habitat, especially spawning habitat, which includes the degree of relationship with the bottom. 1)Slope-shelf group: the main 
habitats are the waters of the continental slope and shelf; Illex, Todaropsis, Todarodes pacificus, T. angolensis, T. sagittatus 
(the North African coast population), Nototodarus sloanii, N. gouldi 2) Nerito-oceanic group: the main habitats are the waters 
of the continental slope, oceanic seamounts and islands, and adjacent oceanic waters; Todarodes sagittatus (the North Atlantic 
population), T. filippovae, Nototodarus hawaiiensis, Martialia, Ornithoteuthis, Dosidicus 3) Oceanic group: the entire life 
cycle takes place only in oceanic waters and no connections or relationships ever exist with the bottom; Ommastrephes, 
Sthenoteuthis, Eucleoteuthis, Hyaloteuthis. The majority of ommastrephids are among the fastest growing squids. The 
maximum relative daily growth rates (RDGR) of body weight were observed in paralarvae at 15 to 20% body weight. RDGR in 
juveniles of fast-growing species (e.g. Dosidicus, Sthenoteuthis) are high, up to 10 to 12% body weight, while those of 
slow-growing (e.g. summer-spawning Illex argentinus) are 3 to 4% body weight. Immature and maturing subadults exhibit 2 to 
3% body weight. The maximum absolute daily growth rate observed in large-form females of Dosidicus at 350 days old was 
104 g/day (about 0.8% body weight). Somatic growth of mature shelf-slope ommastrephids (Illex, Todaropsis, Todarodes) 
sharply decreased to 0.3 to 0.6% body weight, then ceased during the spawning period when feeding activity ceased
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completely. Mature and spawning oceanic squids (.Dosidicus, Ommastrephes, Sthenoteuthis) demonstrated slow growth at a 
level of 1.5 to 2% body weight while active feeding continued. Considerable variation of adult sizes exists in large, medium-sized 
and dwarf ommastrephids basically dependant on the differences of RDGR at the larval and juvenile stages. Usually males are 
smaller than females due to earlier maturation and consequent earlier decrease of somatic growth. Individual and group 
phenotypic variability of growth and maturation rates with regard to intraspecific structure and year-round spawning with high 
fecundity (from 0.1 to 35 million ova) enables ommastrephids to maintain stability of their populations under considerable 
variation in numbers. In spite of differences in growth rates, adult size (e.g. mantle lengths from 80 to 120 mm up to 600 to 
900 mm), as well as ecological and zoogeographic life styles, life cycles of almost all ommastrephids are one year. However, 
some tendencies exist to shorten the life cycle to half a year, e.g. in some tropical populations of Illex coindetii and Todaropsis 
eblanae, the dwarf form of Sthenoteuthis oualaniensis and Hyaloteuthis pelagica. The length of spermatophores formed by 
ommastrephid males ranges between 5 and 53 mm (4.4 to 27% mantle length), depending on the species, mantle length and 
stage of spermatophorogenesis. Minimum male fecundity ranges from 100 spermatophores (Hyaloteuthis), through 600 to 
1 800 (Ulex) up to 1 000 to 2 500 (Dosidicus, Ommastrephes and Sthenoteuthis). Spermatophores are transferred to the 
mantle cavity (Illex) orto the buccal membrane where 7 to 265 seminal receptacles are situated (all other Ommastrephidae). 
Ommastrephid squids mate in the “male-parallel” or “head to head” position. Mating is quick, not more than 1 to 2 minutes, and 
promiscuous, with both sexes accepting multiple partners. The oocyte stock development is asynchronous throughout the 
entire ontogenesis with constant predominance of the small protoplasmic oocytes. The ripe egg size varies in different species 
from 0.75 to 1.2 mm (Illex, Todaropsis, some Todarodes, Nototodarus, Ornithoteuthis, Ommastrephinae) to 1.6 mm 
(Martialia) and to 2.4 mm (North Atlantic and Mediterranean Todarodes sagittatus) The range of female potential fecundity 
varies from 40 thousand to 35 million oocytes depending on species and adult mantle length. Maximum egg number in oviducts 
varies from species to species from 50 up to 1.2 million eggs. Ommastrephids are intermittent spawners with multiple filling and 
evacuation of the oviducts, with up to more than 10 cycles.

Two strategies of spawning exist: the coastal type and the oceanic type. The coastal type is characteristic of Illicinae and 
Todarodinae (potential fecundity is 0.04 to 2.5 million). After maturation and initiation of spawning activity, females cease to 
feed. During the spawning period of life, with continuous oocyte maturation and periodical laying of egg-masses, the main 
source of energy is the digestive gland and mantle tissue. This is called the descending type of spawning, during which initial 
egg masses laid are the largest with the greatest number of eggs, then in subsequent egg masses, the number of eggs 
gradually decreases due to reduction of the female energetic reserves. Consequently, the somatic growth becomes negative 
and by the end of the spawning period the female’s body proportions are significantly changed. The oceanic type is 
characteristic forthe Ommastrephinae (potential fecundity is 0.1 to 35 million). During the spawning period a significant number 
of oocytes mature, periodical laying of egg masses of approximately the same size exists, active feeding between egg-laying 
events continues and appreciable somatic growth occurs. Total post-spawning mortality occurs in all ommastrephid species. 
Large, pelagic, gelatinous, egg masses either float near the surface or at the near-bottom habitat depending on the species. 
Egg masses are slightly more dense than seawater and they mostly inhabit the near-surface or midwater pycnoclines. Duration 
of embryonic development in species for which data are available, with egg sizes of 0.75 to 0.9 mm varies from 3 to 22 days; 
duration depends mostly on water temperature, post-embryonic development is achieved with a unique paralarval stage 
(rhynchoteuthion) that is characterized by the tentacles fused together to form a trunk-like proboscis with a few suckers on the 
distal tip. The proboscis is present at hatching, and by the end of the paralarval stage, between 6.5 and 10 mm mantle length, 
the proboscis progressively splits, starting from the proximal base, and soon the tentacles are separated.

Ommastrephids exhibit the following ecological traits of r-strategies: monocyclia (a complete life cycle within one year), small 
eggs, very high fecundity, prolonged intermittent multi-batch individual spawning and prolonged population spawning, presence 
of the planktonic rhynchoteuthion paralarvae and juveniles, very high growth rates, complex intraspecific spawning structure 
with presence of different seasonal spawning groups, significant long-term fluctuations of abundance (by an order of magnitude 
or more), and complete annual renewal of the population composition. The most important factor that determines the pattern of 
abundance, dynamics and distribution of exploitable ommastrephid populations is the availability of planktonic paralarvae and 
juveniles that inhabit subsurface depths for about 2 to 2.5 months. These stages are characterized by a high mortality rate. 
Therefore, spawning success and paralarval survival rates constitute the principal factor that determines recruitment level. 
Another important ecological-population feature of these squids is their 1-year life cycle. These 2 key factors govern the 
problems and specifics of ommastrephid fishery biology and the annual abundance dynamics. All ommastrephids are obligate 
shoaling and schooling animals from the young juvenile stages. The number of individual squid in schools ranges from 2 to 5 up 
to some hundreds, even thousands, generally of equal-sized individuals. Most ommastrephid species are characterized by long 
daily vertical migrations (hundreds of metres) and ontogenetic seasonal horizontal migrations, both parallel to the coastline, up 
to 1 000 to l 500 miles long, and perpendicular (bathymetric) migrations from 10 to 50 miles and even to 150 miles offshore. 
During these migrations squids traverse the boundaries of a diversity of climatic zones and ecosystems. Throughout the life 
cycle, with continuous body size increases, most ommastrephids “permeate” the trophic pyramid, consecutively transferring 
from consumers of II to III orders to consumers of IV to VI orders and respectively changing the taxonomic and ecological 
spectrum of their food organisms (prey), enemies (predators) and parasites. In some oceanic communities, large-sized adult 
ommastrephids actually are the top-level predators. Ommastrephids are strongly active predators. Their food composition 
depends on their mantle length: in young small-sized squid, prey consist predominantly of meso- and macroplanktonic 
crustacea and juvenile fishes; in middle-sized squid prey consists of micronektonic fishes (mainly myctophids) and 
marcroplanktonic euphausiids and shrimps; and in large-sized individuals prey are only fishes, squids and to a lesser degree, 
shrimps. Cannibalism is common. Ommastrephids have a high general and active metabolism, and a daily food consumption 
rate of 6 to 12% of the body weight of adult squids. Protein is the main substrate for energy metabolism. The unique combination 
of ecological and physiological traits confirms that ommastrephid squids are one of the most important elements in the “rigid 
framework” of highly mobile predators that unites local ecosystems into ecosystems of the next higher rank, and they function 
as “ecosystem enzymes”: they significantly accelerate all ecosystem-related processes. The total instantaneous ommastrephid
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biomass is around 55 million tonnes on average; the total yearly production is about 400 million tonnes (production/biomass 
coefficient is P/B = 5 in inshore species and P/B = 8 in oceanic species), and the total annual food consumption is around 1 000 
million tonnes. Ommastrephids are food for numerous animals -  sea birds, marine mammals and especially large predacious 
teleosts (alepisaurus, gempilids, coryphaenids, tunas, billfishes, swordfishes, etc) and sharks.

Interest to Fisheries: The Ommastrephidae are the most important commercial fishery group among cephalopods. During 
the last decade (1997-2007) the annual world catch of ommastrephids varied between 1 and over 2 million tonnes, 
which represents 50% of the total world cephalopod catch. The most important species in terms of catch tonnage were 
Todarodes pacificus in the northwestern North Pacific Ocean, Nototodarus sloanii in New Zealand waters and Dosidicus 
gigas in the eastern Pacific Ocean. The current level of exploitation of inshore ommastrephids, principally species of Illex, 
Todarodes and Nototodarus, is close to the maximum calculated yield and any significant increase in the catch of these 
ommastrephids sems unlikely in priniciple. Of the oceanic species group, only Ommastrephes bartramii in the northwestern 
Pacific Ocean and Dosidicus gigas in the Gulf of California and off Peru are exploited commercially. The bulk of populations of 
the oceanic squids Ommastrephes and Sthenoteuthis are widely scattered, consequently are not easily captured in large 
numbers. The combined potentially fishable aggregations of Dosidicus, Ommastrephes and Sthenoteuthis are calculated to 
be about 4 to 7 million tonnes. The total world fishery potential for all exploitable ommastrephid species is estimated at 6 to 9 
million tonnes, while the total for all cephalopods combined is considered to be 6 to 12 million tonnes. In general, oceanic 
ommastrephids are considered the only remaining abundant underexploited fishery resource in the World Ocean that could 
provide an increase in world commercial catch of high-quality food protein. Oceanic ommastrephid stocks may be exploited on 
a year-round basis if the following problems can be solved: 1 ) optimization of search methodologies for fishery aggregations; 2) 
methods of artificial aggregation techniques for targeted squid species; 3) development of more effective, efficient fishing 
methods, tactics and gear; 4) wasteless utilization of total catch. Certainly, in order to solve these problems, considerable 
financial support and scientific effort will be required. Jigging with light attraction and trawling currently are the main fishing 
methods for ommastrephids. Jigged squid command the highest prices because they are the highest quality of marketable 
product. The main edible parts of squid, the mantle, fins, arms and tentacles, have the best quality for culinary presentation and 
they are a highly nutritious food. The common types of product on the market are frozen whole squid, processed/cleaned 
“tubes” (mantle) and arms; more rarely are squid available in fresh condition as sashimi. In Japan, however, about 70% of 
Todarodes pacificus is consumed as sashimi. The remaining 30% is comprised of processed squid products, such as, dried, 
smoked, salted, salted-fermented, canned, paste products, breaded rings or steaks, as ingredient in seafood cocktail, and 
pickled digestive gland (“liver”). Moreover, the viscera (principally digestive gland, then reproductive organs, ino sao, gladius, 
optical lobes of brain) are a source for production of important and promising biologically active substances that include 
anti-tumor, anti-shock, anesthetic and anti-parasitic drugs, cytostatics, powerful toxins, chitin, chitosan, squid-liver oil with 
wound healing properties, bactericidal and detoxification activity among others. The development of numerous and varied squid 
products on the premise of wasteless catch utilization will significantly increase the cost efficiency of ommastrephid fisheries 
and supply a high quality, abundant stock for the pharmaceutical and biochemical industries. Finally, squids are used 
extensively as bait mainly fortunas, billfishes, swordfishes and in the cod longline fishery. Many species of ommastrephids are 
used extensively as experimental animals in studies that examine care and maintenance, feeding, rearing (eggs, embryos, 
juveniles), treatment of disease, tagging and tracking, collecting, handling and transport, and anesthetics and euthanasia.

Remarks: Since the mid-twentieth century the traditional classification of the Ommastrephidae consisted of 3 subfamilies: 
Illicinae, Todarodinae and Ommastrephinae (e.g. Roeleveld, 1988; Guerra, 1992; Wormuth, 1998; Young etal. 2009). Recently, 
the phylogenetic relationships in the Ommastrephidae were analyzed with mitochondrial DNA sequencing (Wakabayshi et al., 
2006) and the monophyletic status of the 3 currently recognized subfamilies was supported (Illicinae, Ommastrephinae, 
Todarodinae). The subfamilial classification has been further subdivided with the addition of 2 new subfamilies, Todaropsinae 
and Ornithoteuthinae (Nigmatullin, 1979, 1992 [1991], 2000). In this presentation we choose to use the more conservative 
system with the 3 traditional subfamilies.

A complete list of the recognized genera and species is reported below. From the phylogenetic point of view, Illex and 
Todaropsis are the 2 most primitive ommastrephid genera, and the Ommastrephinae is the most advanced subfamily. In 
general, evolution within the family from the morpho-functional aspect (i.e. the development of active nektonic swimmers) and 
the ecological aspect (i.e. the shift from shelf-slope to oceanic realms), there are 3 basic stages: 1) the shelf-slope Illicinae, 
2) the nerito-oceanic Todarodinae, and 3) the true oceanic Ommastrephinae.

Due to the paramount relevance of this family to the world fishery, a particularly detailed treatment has been given to it in this 
Catalogue. However, such an extensive literature exists on most Ommastrephid species, that only those publications 
considered comprehensive of biological and fisheries information are quoted in the main literature sections below. Many others 
are reported in the Appendices.

Literature: Wormuth (1976), Nigmatullin (1979), Roper et al. (1984), Guerra (1992), Dunning (1998b,c,f), Wormuth (1998), 
Dunning and Wormuth (1998), Dunning et al. 1998d, Nigmatullin (2004), Sweeney and Young (2003u), Wakabayshi et al. 
(2006), Young et al. (2009).
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Family Ommastrephidae Steenstrup, 1857 

Classification

(Species listed in bold type are the type species of the indicated genus)

1. Subfamily IL L IC IN A E  Posselt, 1891
Genus Illex Steenstrup, 1880: 82 

I. illecebrosus {Lesueur, 1821: 95)
I. argentinus (Castellanos, 1960: 55)
I. coindetii (Verany, 1839: 94)
I. oxygonius Roper, Lu and Mangold, 1969a: 299

2. Subfamily O M M ASTREPHINAE Posselt, 1891
Genus Ommastrephes d'Orbigny, 1834: 45 [in 1834-1847]

O. bartram ii (Lesueur, 1821: 90)
Genus Dosidicus Steenstrup, 1857a: 120

D. gigas (d'Orbigny, 1835: 50 [in 1834-1847])
Genus Eucleoteuthis Berry, 1916: 60

E. luminosa (Sasaki, 1915b?: 144)
Genus Hyaloteuthis Gray, 1849: 63

H. pelagica (Bosc, 1802: 46)
Genus Ornithoteuthis Okada, 1927c: 15

O. volatilis (Sasaki, 1915b: 138)
O. antillarum Adam, 1957: 3 

Genus Sthenoteuthis Verrili, 1880b: 222 
S. pteropus (Steenstrup, 1855: 200)
S. oualaniensis (Lesson, 1830-1831: 240)

3. Subfamily T O D A R O D IN A E  Adam, 1960b
Genus Todarodes Steenstrup, 1880: 83 

7. sagittatus (Lamarck, 1798: 130)
T. angolensis Mam, 1962: 32 
T. filippovae Adam, 1975: 3 
T. pacificus (Steenstrup, 1880: 79)
T. pusillus Dunning, 1988b: 149 

Genus Martialia Rochebrune and Mabille, 1889: H8 
M. hyadesi Rochebrune and Mabille, 1889: H9 

Genus Nototodarus Pfeffer, 1912: 434 
N. sloanii (Gray, 1849: 61)
N. gouldi (McCoy, 1888: 255)
N. hawaiiensis (Berry, 1912: 434)

Genus Todaropsis Girard, 1890: 204 
T. eblanae (Ball, 1841: 364)

Key to the subfamilies and genera of Ommastrephidae

1a. Photophores p re s e n t.................................................................................................Subfamily Ommastrephinae—> 2
1b. Photophores absent........................................................................................................................................................ —> 7
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2a. Mantle narrow, elongate, posteriorly drawn out into a pointed tail; funnel groove side pockets often 
obscure; tentacle fixing apparatus without tubercle-like knobs; rings of large club suckers with 15 to 
25 equal-sized pointed teeth; no external photophores, nor any small subcutaneous photophores; 1 
photophore on each eyeball, 2 intestinal photophores; in adults a narrow pinkish photogenic band
extends along viscera from rectum to near posterior end of mantle cavity with 2 g a p s ......................Ornithoteuthis

2b. Mantle wide, end of mantle without pronounced tail; funnel groove side pockets clearly defined; 
tentacle fixing apparatus with 1 or several knobs alternating with smooth ringed suckers; rings of 
large club suckers with either 1 large median tooth in distal part of ring, or with 4 large teeth, 1 at each 
quadrant; small yellow subcutaneous photophores (like short rice grains) on head, mantle, fins and 
arms; some species may have arrangement of different form (large mantle photophores) with 
reflective subjacent layer; 1 ocular and 1 or 2 intestinal photophores p re s e n t....................................................... —»3

3a. Tips of all arms in adults thin and very attenuate, bearing numerous, minute, densely packed 
suckers; arms have up to 200 pairs of suckers; large mantle photophores absent, small, scattered 
subcutaneous photophores present; 1 ocular and 2 intestinal photophores present in juveniles and
subadults.................................................................................................................................................................Dosidicus

3b. Tips of arms not attenuate; arms have about 32 to 35 pairs of suckers; large cutaneous mantle
photophores present; ocular and intestinal photophores present or absent........................................................... —» 4

4a. No large cutaneous photophores in form of spots and stripes on ventral surface of mantle; small 
subcutaneous photophores present; no or 2 intestinal photophores; rings of large club suckers with
4 large teeth, 1 at each q u a d ra n t................................................................................................................................—» 5

4b. Large cutaneous photophores of spot or stripe-like form occur on ventral surface of mantle; 1
intestinal photophore; rings of large club suckers with 1 large medial tooth in distal part of r i n g ...................... —» 6

5a. Large, compound, subcutaneous photophore absent on anterodorsal part of mantle; no ocular or
intestinal photophores; 1 wide gold or silvery longitudinal, cutaneous, bioluminescent stripe extends 
along ventral midline of mantle from near mantle edge to beginning of fin; end of fin slightly attenuate 
posteriorly; 4 to 7 suckers with denticulate rings in carpal part of club proximal to first knob . . . .  Ommastrephes

5b. Squid of mantle length greater than 140 mm with single, large, oval, compound, subcutaneous
photophore on anterodorsal part of mantle; 1 ocular and 2 intestinal photophores present; no 
longitudinal, cutaneous, bioluminescent stripe on ventral side of mantle; fin rhomboidal, not attenuate 
posteriorly; not more than 2 suckers with denticulate rings in carpal part of club proximal to first knob . . Sthenoteuthis

6a. Pair of long stripes of cutaneous, bioluminescent tissue (large elongate photophores) extends along 
ventral side of mantle, 1 on each side of midline, each stripe broken posteriorly by gap at level of 
maximum width of fin; 2 oval bioluminescent patches on head near anterior margin of mantle aligned
with base of each ventral a r m ......................................................................................................... Eucleoteuthis

6b. Nineteen round, cutaneous, bioluminescent patches arranged in a fixed pattern on ventral side of
mantle that form converging or separated pairs; cutaneous, bioluminescent patches at base, in 
middle and near tip of each ventral a rm ...........................................................................................Hyaloteuthis

7a. Eight longitudinal series of small to minute suckers on dactylus of tenatacular club . . Subfam ily Illic inae  —» I l le x
7b. Four longitudinal series of small suckers on dactylus of tentacular c lu b .....................Subfam ily Todarodinae —» 8

8a. Funnel groove smooth, without fo veo la ........................................................................................................... Todaropsis
8b. Funnel groove with fo v e o la .......................................................................................................................................... —» 9

9a. Biserial row of finger-like projections extends from first suckers almost to base of tentacular stalk;
finger-like cirri project beyond protective membranes along both sides of arms and tentacularclubs . . . .M a rtia lia

9b. Finger-like projections and cirri absent on arms and tentacular c lu b s .................................................................. —»10

10a. One ventral arm hectocotylized, usually right, rarely left; species distributed in all 3 oceans, mainly in
temperate and cold waters ................................................................................................................................Todarodes

10b. Both ventral arms hectocotylized: 1 arm in proximal and distal parts, other arm only in proximal part; 
species distributed in tropical, subtropical and partly temperate waters of Indo-Pacific region and 
Australian-New Zealand a re a .........................................................................................................................Nototodarus
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Dosidicus

D. gigas

Eucleoteuthis

E. luminosa

Efyaloteuthis

H. pelagica

Illex

I. argentinus 

I. coindetii

I. illecebrosus

I. oxygonius

Martialia

M. hyadesi

Nototodarus

N. sloanii 

N. gouldi 

N. hawaiiensis

Ommastrephes

O. bartramii

Ornithoteuthis

O. volatilis

O. antillarum

Sthenoteuthis

S. pteropus 

S. oualaniensis

Todarodes

T. angolensis 

T. filippovae 

T. pacificus 

T. pusillus 

T. sagittatus

Todaropsis

T. eblanae

FAO English names for Ommastrephidae 

Flying Squids

Jumbo flying squid

Luminous flying squid

Glassy flying squid

Argentine shortfin squid 

Broadtail shortfin squid 

Northern shortfin squid 

Sharptail shortfin squid

Sevenstar flying squid

Wellington flying squid 

Gould’s flying squid 

Hawaiian flying squid

Neon flying squid

Shiny bird squid 

Atlantic bird squid

Orangeback flying squid 

Purpleback flying squid

Angolan flying squid 

Antarctic flying squid 

Japanese flying squid 

Little flying squid 

European flying squid

Lesser flying squid
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2.22.1 Subfam ily ILLICINAE Posselt, 1891
Illicinae Posselt, 1891, Videnskabelige Meddelelsor fra den Naturhistoriske Foreningi K0benhavn, 1890: 301-359.

Type Genus: Illex  Steenstrup, 1880.

Diagnostic Features: Ommastrephids with smooth funnel groove, without foveola orside pockets; 8 longitudinal series 
of small to minute suckers on dactylus of tentacular club; rings of large manal suckers smooth or with flattened small teeth 
or low broad plates; photophores absent; tentacular stalks without carpal-fixing apparatus; either right or left arm IV 
hectocotylized (papillary type).

Remarks: The Illicinae formerly included Illex and Todaropsis, but the latter genus has been shifted to the Todarodinae as a 
better phylogenetic fit. While the relationships among the ommastrephid subfamilies remain unresolved, there seems little 
doubt that Illex is distinctive with several apomorphic characters, e.g. club sucker dentition and arrangement, absence of 
protective membranes on the hectocotylized tip, and secondary modifications on the medial portion of the hectocotylus. Some 
species of Illex have been or currently are the target of extremely important fisheries. Formerly I. illecebrosus supported a 
significant fishery that produced catches in excess of 100 000 tonnes (up to 160 000 tonnes) for several years. But probable 
overfishing and changing environmental factors drove the unmanaged fishery into a total collapse from which it has not 
recovered in more than 20 years. Illex argentinus on the other hand, after a marked negative fluctuation in the years 
2004-2005, continues to support an extremely productive fishery that consistently produces catches of around 700 000 tonnes. 
This fishery is the object of a very comprehensive management system based on pre-assessed and constantly monitored 
biological factors and real-time catch statistics. Illex coindetii represents a reasonably significant bycatch in the Mediterranean 
fin-fish trawl fishery.

Illex Steenstrup, 1880 Plate IX , 52
Ille x  Steenstrup, 1880, Oversigt over det Kongelige Danske Videnskabernes Selskabs Forhandlinger, 1880: 73-110 [82], 

Type Species: Ille x  illecebrosus (Lesueur, 1821).

Diagnostic Features: The funnel groove is smooth, without foveola or sidepockets. No photophores present; no 
carpal-locking apparatus occurs on the tentacular stalk. Tentacular club moderately to broadly expanded. The dactylus of the 
tentacular club has 8 rows of small to minute suckers. Manus tetraserial; rings of largest medial suckers on manus have 
smooth, bluntly crenulate or flattened small teeth or low broad plates; lateral suckers of manus small. Carpal suckers are small, 
biserial. Either right or left arm IV hectocotylized by the papillary type with equal frequency; dorsal and ventral protective 
membranes of hectocotylus terminate near base of distal modified tip; secondary modification present on medial part of 
hectocotylized arm. The gladius has wide, long, eone flags that do not bear radial creases. The greatest width of the eone flags 
is roughly equal to that of the rachis. The marginal rigidity ribs of the rachis are doubled, and the axial rigidity rib of the rachis is 
T-shaped in cross-section. The lateral plates ofthe gladius adhere entirely to the dorsal surface of the rachis. The stem is short 
and pince-nez-shaped in cross-section. The eone is narrow, slightly compressed laterally; the rostrum is absent. The alveola is 
thick, and its surface bears tiny thorns. Each spermatozoum has 2 flagellae.

Remarks: Four species of Illex are recognized, initially based on morphological characters. While Illex argentinus is 
geographically isolated, thus easily identified, the remaining 3 species, I. coindetii, I. illecebrosus and I. oxygonius can be 
difficult to identify in areas where their distributions overlap. The systematics and distribution sections confirm the valid specific 
status of all 4 nominal species, provides distinguishing morphological characters, enumerates detailed geographic distribution, 
presents tables of meristic characters, a table of comparative morphological features and a key to species. Adults of the 4 
species of Illex can be distinguished principally on the basis ofthe hectocotylus, dentition of largest medial manal suckers, 
and morphological and meristic characters of the head, mantle, fins, arms, beaks and spermatophores. Illex 
argentinus is the southermost species but is rather broadly distributed from off Rio de Janiero southward to the tip of the 
continent off Argentina and well offshore around the Falkland Islands. Illex coindetii is a single, variable, widely distributed 
species, morphotypes of which occur throughout the Mediterranean Sea, the eastern Atlantic from the North Sea to Namibia 
and the western Atlantic from the southeastern Caribbean, the Gulf of Mexico and the southern Straits of Florida. Illex 
illecebrosus is highly seasonally distributed, from off northern Florida, along the entire east coast of the United States of 
America and Canada to Newfoundland, the Labrador Sea, perhaps occasionally to Iceland. Illex oxygonius is the most 
restricted ofthe 4 species in its distribution, as it occurs from off New Jersey and the middle Atlantic states southward into the 
eastern Gulf of Mexico. Discriminate analysis of large suites of morphometric data on body and beaks can yield positive species 
identifications up to 90% correct forthe 3 dominant species of Illex Genetic analysis ofthe 4 nominal species of Illex using 
allozyme polymorphisms (Martinez et al. 2005a, b), confirms their valid specific status and reveals that I. illecebrosus and
I. oxygonius are sister species, with a close relationship to I. argentinus, while I. coindetii forms a more remote, different 
lineage.
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Definitions of Hectocotylus Features
HAb (length of) suckerless area at base of hectocotylized arm 

measured from V-notch between arms IV to first sucker.

HALs length of hectocotylized arm measured from most proximal 
sucker to distal tip (equivalent to HcA in Roper and Voss, 
1983).

HALt total length of hectocotylized arm measured from V-notch 
between arms IV to distal tip.

HA1 (length  of) proxim al sucker-bearing  section on 
hectocotylized arm with normal-sized, graded suckers.

HA2 (length of) medial section of hectocotylized arm (distal 
sucker-bearing section) with suckers of reduced diameter, 
fringed trabeculae, or other modifications.

HA3 (length of) modified distal tip of hectocotylus characterized 
by absence of protective membranes and replacement of 
suckers with lamellae and papillae.

HA3
ventral papillae 

dorsal lamellae

H ALs

reduced suckers H A2

constriction

H A L t
papillose flaps

normal suckers HA1

H Ab

V-notch

Fig. 281 Diagram of Illex hectocotylus showing

measuremets

Table 6
Hectocotylized ami length^ indices (HALsI) and hectocotylized tip length2'1 indices (HAsSI) 

for mature specimens of the four Illex  species (from Roper and Mangold, 1998).

M ean Range Standard devia tion No.

HALI:

I. illecebrosus 53.0 (39.7-66.0) 7.9 27

I. coindetii 63.7 (42.3-87.1) 9.9 65

I. argentinus 67.6 (49.5-82.0) 7.4 68

I. oxygonius 51.5 (40.6-59.9) 5.7 10

HA3LI:

I. illecebrosus 22.1 (13.0-30.3) 4.6 27

I. coindetii 25.1 (17.1-30.0) 2.7 65

I. argentinus3 50.3 (19.8-70.3) 11.0 68

I. oxygonius 28.8 (23.8-32.0) 2.7 10

Length of hectocotylized ami measured from most proximal sucker to ami tip.
~ Length of hectocotylized tip measured from most distal sucker to ami tip.

Includes HA2, which loses suckers at full maturity, making it difficult to determine the junction point of HA2 and HA3.
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Table 7

Head length indices (HLI) and head width indices (HWI) for males and females of the four species of I lle x 1

M ale Female

M ean Range M ean Range

HLI:

I. illecebrosus 16.4 (10.6-24.7) 15.7 (11.4-22.6)

I. coindetii 21.8 (13.7-29.6) 19.0 (10.0-23.6)

I. argentinus 19.5 (16.0-23.9) 16.8 (14.3-19.7)

I. oxygonius 18.2 (15.0-21.3) 16.3 (12.9-18.6)

HWI:

I. illecebrosus 17.0 (10.0-21.8) 16.3 (12.9-18.6)

I. coindetii 21.1 (13.2-29.1) 18.4 (12.9-25.1)

I. argentinus 17.8 (11.8-21.1) 16.0 (11.7-18.8)

I. oxygonius 20.0 (18.2-22.9) 17.5 (14.7-19.7)

11 Based on Roper et al. (1969a) and Lu (1973).

Table 8

Fin length indices (FLI), fin width indices (FWI) and fin base length indices (FbLI) 
for males and females of the four species of Illex 1

M ale Female

M ean Range M ean Range

FLI:

I. illecebrosus 43.8 (31.3-49.3) 44.1 (38.1-53.5)

I. coindetii 39.2 (31.3-46.4) 39.4 (29.4-46.2)

I. argentinus 41.9 (36.3-47.2) 42.3 (37.3-45.2)

I. oxygonius 45.0 (42.0-47.9) 45.0 (42.5-48.1)

FWI:

I. illecebrosus 55.4 (43.0-64.2) 54.6 (40.9-65.8)

I. coindetii 56.4 (45.7-66.5) 53.7 (37.0-65.9)

I. argentinus 58.0 (51.9-66.3) 56.4 (52.2-64.2)

I. oxygonius 51.5 (43.8-62.4) 50.5 (43.1-56.9)

FbLI:

I. illecebrosus 39.5 (28.4-44.3) 39.5 (33.8-50.3)

I. coindetii 33.9 (19.3-40.7) 34.5 (25.0-41.6)

I. argentinus 37.5 (35.2-43.0) 37.8 (34.4-40.3)

I. oxygonius 40.2 (35.8-42.4) 40.0 (37.9-43.2)

11 Based on Roper et al. (1969a) and Lu (1973).
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Table 9

Ami length indices (ALI) (hectocotylus not included) for males and females for the four species of I lle x 1

A rm
I. illecebrosus I. co inde tii I. argentinus I. oxygonius

M ean Range M ean Range M ean Range M ean Range

M ales:

I 39.1 (25.5-56.0) 47.4 (27.1-77.4) 55.6 (45.8-65.0) 43.9 (35.2-53.3)

l í 48.2 (32.4-70.0) 62.5 (37.4-96.6) 70.2 (57.9-84.2) 54.8 (45.0-64.2)

l í 48.2 (32.4-70.3) 61.0 (37.6-95.9) 71.2 (52.5-86.4) 54.7 (43.8-63.0)

IV 43.0 (27.5-62.9) 54.1 (29.3-87.8) 61.6 (42.6-74.4) 47.9 (39.4-60.6)

F em a les :

I 36.5 (29.2^49.3) 37.6 (25.0-56.1) 46.2 (39.3-53.7) 34.3 (27.9-39.3)

l í 44.5 (35.3-56.8) 48.7 (36.4-67.1) 57.4 (48.5-66.5) 42.9 (34.7-50.9)

i i i 44.5 (34.7-57.6) 48.3 (36.4-67.1) 58.5 (47.1-70.0) 43.4 (36.5-54.0)

IV 40.4 (29.4-52.6) 42.4 (25.0-63.5) 52.0 (43.4-59.7) 38.1 (31.9^46.0)

11 Based on Roper et al. (1969a) and Lu (1973).

Table 10

Comparison of the beaks of the four Illex species11

Feature I. illecebrosus I. coindetii I. argentinus /. oxygonius

U p p er Beak:

Hood long, strong long, strong long, strong short, weak very th in

Shoulder serrated smooth serrated smooth, straight or s lightly  
curved

Jaw angle large notch, w ith  tooth small notch large, notch w ith  tooth small notch

Rostrum long long long short

Lateral w all short, shallow; crest curved short, shallow; crest curved short, shallow; crest curved long, deep; crest straight

W ing short short short short

L o w er Beak:

Jaw edge straight, short straight, long curved, long curved, long

W ing long, w ide, no lobe; regular 
outline

long, w ide, no lobe; slightly 
irregular outline

long, w ide, no lobe; regular 
outline

short, narrow lobate; 
irregular outline

Lateral w a ll short, blunt short, blunt short, blunt long, pointed

Rostral w id th narrow narrow narrow wide

11 Based on Roper et al. (1969a) and Lu (1973).

Literature: O’Dor (1983), Rodhouse et al. (1998a), Roper et al. (1998), Roper and Mangold (1998), Martinez et al. (2005a,b)
Carlini et al. (2006).
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Key to the species of Il le x  (from Roper et al. 1998)

1a. Proportional length (ALI) of all arms long (e.g. 8to10% largerthan in other species); tentacular club 
not broadly expanded, medial manal suckers exceptionally enlarged, lateral manal suckers 
extremely small; distal modified portion of hectocotylized arm >50% of total arm length (=HA2 +
HA3); distribution restricted to western South Atlantic Ocean, 23°S-55°S I l le x  argentinus

1b. Proportional length (ALI) of all arms moderate to short (e.g. 8 to 23% smallerthan in Z argentinus); 
tentacular club expanded, medial manal suckers enlarged, lateral manal suckers small (not so 
markedly disproportionate as above); distal modified portion of hectocotylized arm (HAS) <33% of 
total arm length; distribution North Atlantic, Caribbean, Gulf of Mexico, or Mediterranean................................. —» 2

2a. Distal enlarged manal-sucker rings notched, 7 or 8 low, broad, flat, plate-like teeth; relative lengths 
offins and fin bases short; relative length of head (HLI) long; relative length of arms (ALI) long; base 
of hectocotylized arm (HAb) devoid of suckers for 13% of total arm length; trabeculae on 
hectocotylus midsection (HA2) modified to papillose, fringed flaps; distribution pan-Atlantic, only
Illex  species in eastern Atlantic and Mediterranean................................................................................. I l le x  coindetii

2b. Distal enlarged manal-sucker rings smooth, toothless, rarely with 1 or 2 notches; relative lengths of 
fins and fin bases long; relative length of head (HLI) short; relative length of arms (ALI) short; base of 
hectocotylized arm (HAb) devoid of suckers for 4 to 6% of total arm length; trabeculae on 
hectocotylus midsection (HA2) not modified; distribution restricted to western North A t la n t ic ...........................—» 3

3a. Relative width offins broad, 55% of mantle length; head length and width indices relatively low, 16 to 17% 
of mantle length; arm lengths relatively short in males, 39 to 48% of mantle length; arm sucker diameter 
indices relatively small, 1.02 to 1.75; hectocotylized arm equal to or slightly shorterthan opposite arm IV 
and of equal thickness; lower beak jaw edge straight, short; wing long, wide; lateral wall short, blunt;
rostral width narrow ................................................................................................................................. I l le x  illecebrosus

3b. Relative width offins narrow, 51% of mantle length; head length and width indices relatively high, 16 
to 20% of mantle length; arm lengths relatively long in males, 44 to 55% of mantle length; arm sucker 
diameter indices relatively large, 1.12 to 2.47, especially in males; hectocotylized arm relatively 
long, more robust than opposite arm IV; lower beak jaw edge curved, long; wing short, narrow; 
lateral wall long, pointed; rostral width w id e ........................................................................................... I l le x  oxygonius

Illex illecebrosus (Lesueur, 1821) Fig. 282; Plate IX , 53

Loligo illecebrosus Lesueur, 1821, Journal o fthe  Academy o f Natural Sciences o f Philadelphia, 2(1): 86-101, pi. 11. [95], 
[Type locality: Isles of Shoals, New Hampshire, USA, western North Atlantic Ocean],

Frequent Synonymy: Illex illecebrosus illecebrosus (Lesueur, 1821); Loligo illecebrosus 
Lesueur, 1821; Loligo piscatorum  La Pylaie, 1825; LJIex coindetii (Veranyi, 1839);
Ommastrephes illecebrosus Verrili, 1880a,b; non LUex illecebrosus, Adam, 1952 (= LUex 
coindetii Verany, 1839).

FAO Names: En -  Northern shortfin squid; F r -  Encornet 
rouge nordique; Sp -  Pota norteña.

Diagnostic Features: The mantle is robust, widest at 
midpoint between anterior end and beginning offins; tail 
not sharply pointed. Fin angle mostly 45° (40° to 50°) 
never greater than 50°; fin width greater than fin length.
Head small, short, narrow; head width index low: 16.3 to 
17.0. Arms relatively short, about equal length in both 
sexes. Right or left arm IV hectocotylized with distal 
hectocotylized portion limited to about 22% (13 to 
30%) of total arm length; papillae and lamellae weakly 
developed; basal (proxim al) suckerless part of 
hectocotylized arm short, about 4 to 6% of total arm length; 
proximal sucker-bearing part with 7 or 8 pairs of normal 
suckers that increase in diameter distally; distal 
sucker-bearing part with slight secondary modification of 
one-quarter reduction in sucker diameter compared to 
normal proximal suckers; oral surface of arm IV not 
expanded, sucker rows not abnormally separated; very 
slight muscular constriction in transition zone between 
proximal and distal sucker-bearing parts; trabeculae not tentacular arm hectocotylus ventral view

Fig. 282 Ille x  illecebrosus
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modified as papillose fringed lobes; hectocotylized arm shorter than or equal to its opposite arm in length and always equal in 
thickness. One or 2 knobs present on dorsal row of lamellae on modified arm tip. Tentacular club expanded; largest distal medial 
manal sucker rings smooth, only rarely with crenulations or notches. Lower beak with jaw edge straight, short; wing long, wide, 
no lobe; rostral width narrow; lateral wall short, blunt. Upper beak with long, strong hood; shoulder serrated; rostrum long; wing 
short; jaw angle with large notch, with tooth; lateral wall short, shallow; crest curved. Spermatophore eone at oral end of cement 
body a low, right-isosceles triangle with rounded corners in outline; oral tube long, narrow; aboral neck long, narrow. Colour: 
reddish brown to deep purple, more intense on head, arms and dorsal surfaces of mantle and fins; a dark purple stripe extends 
along dorsal midline of mantle; paler on ventral surfaces; a brilliant yellowish green tint.

Size: Maximum mantle length 340 mm in females and 270 mm in males in the northern part of its distributional range, but 
200 mm in females and 180 mm in males in the southern part. Weight to 1 kg.

Geographical Distribution: Northwestern 
North Atlantic Ocean off the east coast of 
North America from about 26°N to 29°N off 
the east coast of Florida to 66°N (Iceland, 
southern Greenland, Baffin Island) 
(Fig. 283).

100°W  80°W  60°W  40°W  20°W

70°N 70°N

Habitat and Biology: The northern 
shortfin squid principally is a neritic species 50°N 
that inhabits continental shelf and upper 
slope w aters, associa ted  with the 
high-velocity Western Boundary Current 
(F lorida Current, Gulf Stream) and 
nutrient-rich upwellings. The Blake Plateau 
is a major spawning area forthe species in 
Slope Water shoreward ofthe Gulf Stream

30‘Frontal Zone. The Gulf Stream system 
entrains, transports  and disperses 
paralarvae and juveniles during their 
current-assisted northern migration toward 
the feeding grounds in late spring and early 
summer. Ille x  rhynchoteuthion paralarvae 
are concentra ted  where w ater 
temperatures converge at 13° to 18°C at 100°w so°w 60°w 40°w 20°w
150 to 200 m depth between the water Fig. 283 I lle x  illecebrosus
mass known as the s lope-w ater
thremostad and the Gulf Stream water. In Known distribution
the area of distributional overlap of
I. illecebrosus and I. oxygonius, from Cape Hatteras to south of Cape Canaveral, I lle x  rhynchoteuthion paralarvae are taken 
only in the slope water/Gulf Stream interface; and further southeastward, off Fort Pierce, Florida, only in the narrow band of 
“transitional water” just shoreward ofthe Florida Current (Gulf Stream). The interactions between the slope water and the Gulf 
Stream seem to be of critical importance to Ille x  spawning, paralarval distribution and recruitment. Because the physical 
characteristics of the slope-water thermostad-Gulf Stream water mass remain relatively constant year-round, prolonged or 
”non-seasonal” spawning by I. illecebrosus seems quite possible. The vertical distribution of I. illecebrosus extends over a 
broad range of depth depending on season, size/age, and time of day. For example, subadults/adults generally concentrate on 
or near the bottom during the day then disperse into the water column at night, based on benthic and midwater trawling and in 
situ observations from submersibles. During spring, the 15°C isotherm lay between 80 and 150 m where only juvenile and 
paralarval I. illecebrosus specimens were caught; in the autumn, the isotherm was at less than 200 m (temperatures of 12° to 
13°C) and only maturing and large mature specimens were caught. During winter the isotherm was at 25 to 0 m, where only 
paralarval and juveniles (6 to 18 mm mantle length) specimens were captured. No specimens were caught in the summer 
because they migrate to northern inshore waters in time for intensive feeding. Seven survey cruises (1986-1989) conducted 
with pelagic trawls over bottom depths from 169 to 4 800 m in slope waters off Nova Scotia revealed that /  illecebrosus was by 
far the most abundant species overall (nearly twice as numerous as the secondmost abundant species), and it also constituted 
the most specimens taken in a single trawl. The minimum bottom depth above which the species was captured was 497 m. Six 
exploratory pelagic and benthic trawling surveys to the Bear Seamount off New England, western North Atlantic Ocean, found
I. illecebrosus to be the most abundant species in all habitats sampled. During the years of high to peak landings by East Asian 
squid jigging vessels off Newfoundland and Nova Scotia, the largest catches were taken in the region of the confluence of the 
warm, northward-flowing Gulf Stream (the western boundary current ofthe northwestern North Atlantic Ocean) and the cold, 
southward-flowing Labrador Current. Numerous in situ observations have been made from submersibles on I. illecebrosus in 
continental slope waters of the western North Atlantic Ocean. I lle x  illecebrosus was observed both in midwater and on the 
bottom, where it rests on its arm tips with its head, mantle opening and funnel raised off the substrate. Resting sites apparently 
are selected because of their paucity of epibenthic fauna as potential predators. Feeding behaviour was observed in midwaters. 
In situ observations from submersibles have documented high concentrations in association with strong daytime Deep 
Scattering Layer (DSL) recordings at 12 kHz in midwater at 220 to 250 m and 490 to 510 m off Cape Hatteras. Numerous 
observations show /  illecebrosus “resting” on the bottom, as well as in midwater, actively swimming, capturing prey, in large 
aggregations and small groups, orjust “hanging” diagonally head-down and motionless in the water in the “J” posture, with arms 
and tentacles held together and arched dorsally over the head and anterior mantle.
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Illex illecebrosus serves as a biological pump that transfers energy/biological production gained on the feeding grounds back 
to the spawning grounds over 1 000 km to the south. These fast-acting biological pumps between ecosystems, spawning 
grounds to feeding grounds and back to spawning grounds, is possible because of semelparity, low levels of predation on 
paralarval and juvenile stages during northward transport in the Gulf Stream, relatively low mortality on the feeding grounds 
because rapid growth enables individuals to outgrow most predators, high food conversion rates that convert most of the 
biological production on the shelf into body mass, and one-way transfer of production from feeding grounds to spawning 
grounds in a short period of time. Interannual variations in abundance and size of I. illecebrosus seem to be associated with the 
variations in the latitudinal position of the Shelf-Slope Front. These variations affect the efficiency of downstream dispersal by 
the Gulf Stream and consequently the survival of paralarvae and young forms.

Feeding strategies of I. illecebrosus differ according to the size of the targeted fish prey. Squid attack their prey head first, 
initially with their arms and tentacles (brachial crown) held closely together in a hydrodynamic eone. Just priorto impact with the 
prey, the arms and tentacles splay widely, effectively creating a disproportionately huge mouth that captures the prey and 
manipulates it to the beaks, where it is subdued and consumed. The functional result of the arm crown serving as the mouth 
enables squid to capture prey much largerthan their piscine competitors of equivalent size. During experiments, attacks on trout 
(large prey) are characterized by rotation from tail-first to head-first swimming, rapid acceleration toward the prey, slow tracking 
of the prey, accelerated attack. No tracking phase occurs in attacks on mummichogs (small prey). Fishes are captured by a 
quick headfirst atack with rapidly out-thrust tentacles, which then withdraw the fish into the open arm crown; the entire process is 
accomplished in less than 2 seconds. When swarms of pelagic crustaceans euphausids, for example, are encountered, the 
squid rapidly flares and expands its arms to create an in-flowing trbulence in which to trap, then encircle the prey. The rate of 
digestion of I. illecebrosus is very rapid at first, then slows progressively, but it is not phased. Although this species lives in 
relatively cold water, its digestion is quite rapid and very efficient (0.6% of body weight digested per hour). Starvation of female
I. illecebrosus in the laboratory induces significant increases in weight and volume of the ovary and the nidamental gland. 
Causal factors are thought to be the size of the females and their stage of maturity, the season and duration of starvation 
exposure. During jetting locomotion, I. illecebrosus demonstrates very high-power consumption rates, exceeded only by some 
terrestrial animals at much higher temperatures.

Fishes are the most nutritious prey for promoting growth, whereas crustaceans are the least suitable. High weight at length in 
July in years of high squid abundance is related to a high level of predation on fish. After July in years of high squid abundance 
the incidence of cannibalism increases dramatically as predation on fish declines sharply. In years of low squid abundance, no 
seasonal dietary shifts occur, diet remains mixed all season and cannibalism remains at relatively low levels.

Several models using 75-year and 25-year time series of environmental parameters and I. illecebrosus annual abundance data 
indicate that squid abundance is positively related to a favourable oceanographic regime associated with a negative North 
Atlantic Oscillation Index (i.e. weak winter northwesterly winds), high water temperatures and a southward shift in the position of 
fronts within the Gulf Stream System.

Recruitment of juvenile I. illecebrosus to the adult feeding ground on the continental shelf off eastern Canada constitutes an 
important transition from warm, food-limited Gulf Stream waters to cold, productive slope and coastal waters. Young Illex are 
energetically expensive and food-limited in Gulf Stream waters, their hatching environment. Growth conditions improve inshore, 
where metabolic costs are reduced and more food is available. Juvenile onshore migration is driven by elevated food 
requirements, but it involves physiological adaptations to compensate for decreased temperatures. Ultimate success in terms 
of growth and survival depends on access to patches of concentrated food, which is determined by timing and transport 
dynamics of the main water masses.

Total population size or year class strength is affected predominantly by the winter spawning group, the paralarvae of which are 
transported into the northern grounds by the Gulf Stream in synchrony with the spring/summer productivity peak. This strategy 
is highly adaptive because environmental conditions that promote strong year classes also favour population expansion via 
expedient advection of young stages and a favourable oceanographic regime in the northernmost area. This high-productivity 
area assures rapid growth and maturation to support the subsequent long southern migration to the spawning grounds. This 
migration is supported in part by the high concentration of lipids stored in the digestive gland during the intensive feeding phase 
inshore.

Mean mantle length increases from the offshore transport water masses toward the inshore cooler feeding grounds. Intensive 
feeding and rapid growth occur in the northern waters in summer, then maturing squid migrate back to southern waters to 
spawn.

During late autumn squid from all subareas in Newfoundland waters move off the shelf and begin their southward migration.

Back-calculated hatching dates from statoliths for Newfoundland squid indicate hatching from December to June, 
predominantly March to May. Females grow faster than males and for the March to May hatchlings, length at age and growth 
rate increased with hatching month. Positive effects of late hatching dates also occur in growth in mass, gonad development 
and sexual maturation. Recruitment to all fishing areas for I. illecebrosus is adversely affected by cold-water events associated 
with the Labrador Current. Off Newfoundland, the northernmost area, warm intrusions related to a strong Gulf Stream influence 
are associated with high recruitment levels, but particularly cold-water events, induced by cold-water intrusions of the Labrador 
Current, have a dominant adverse effect that is independent of Gulf Stream variability. The life history strategy of /  illecebrosus 
ensures survival of the species by stabilizing recruitment in at least one of its several population areas through protracted 
spawning, complex population structure and interaction of spawning components.
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The population structure of I. illecebrosus in the waters off Newfoundland is extremely complex. Three maturing groups 
occur there that result in 3 spawning groups far to the south in winter, spring and summer. Significant inter-annual variation 
occurs in maturation and size composition of each group, but this variation is compounded by intermixing among groups in the 
southern population. Mean size at maturity also varies, both geographically and annually. Illex illecebrosus is primarily an 
annual species, so the population can achieve diversity and stabilization only by spawning multiple micro-cohorts throughout 
most of the year to ensure broad dispersal throughout its range into equally variable micro-habitats. This behaviour links 
recruitment more rigidly to environmental variability. The population dynamics of I. illecebrosus and the strategies employed to 
maintain them are quite complex and may include kinship, school cohesion and cannibalism. Spawning occurs throughout the 
yearoverthe Blake Plateau, south of Cape Hatteras, North Carolina (34°N). Eggs enclosed in neutrally buoyant gel masses are 
carried north by the Gulf Stream, where embryonic development and hatching takes place. The early life is spent along the 
meandering northern boundary of the Gulf Stream and the slope waters, and it ends when the offspring reach the adult habitat 
on the continental shelf. During this transition, offspring are subject to important temperature and food availability gradients, as 
determined by their encountering distinct water masses.

Gametoaenesis in I. illecebrosus reveals that the development of the gonads is monocyclic. Increased day length accelerates 
maturation of the gonads while the squid are on the feeding grounds in preparation for their migration to the spawning grounds. 
During ontogeny the spermatophores grow to 18.0 to 26.0 mm (mean 23.5 mm); the total fecundity in Needham’s sao during 
successive matings is about 1 800 spermatophores (mean 300 to 700). During copulation spermatophores are transferred via 
the male’s hectocotylus into the female’s mantle cavity, where they are implanted near the oviducal gland, attached to the 
interior mantle, base of the gills or the oviducal gland itself. Spermatophore implantation provides the stimulus for spawning to 
commence within a few days. Spawning occurs on the bottom (based on 2 in situ observations), where the female is in the 
traditional “resting position” on the bottom and the chromatophores are totally retracted so the female appears nearly pure 
white, with a sharply contrasting dark band near the mantle opening and very dark zones near the fin tip and arm tips. The egg 
mass is extruded by very strong, rapid contractions of the mantle which presumably squeeze the ova out of the oviducts, 
extrude the gelatinous matrix out of the nidamental glands and break off the implanted spermatophores, all components to be 
mixed with water and incorporated into the egg mass. Females produce nearly spherical egg masses that absorb water and 
swell to about 1 m in diameter; each mass contains about 100 000 eggs in the homogenous, tenuous gelatinous mass.

Spawning occurs in midwaters where temperatures exceed about 12° to 13°C. At 13°C full developmentto hatching requires 
16 days; development is more rapid at increased temperatures. Atrend exists in which spawning occurs earlier in years of high 
stock abundance and later in years of low abundance. This species is a batch spawner, releasing egg masses sequentially over 
a short period of time. The death of males and females occurs immediately following copulation and sequential egg mass 
laying, respectively. Laboratory culture of Illex illecebrosus rhynchoteuthions was accomplished by obtaining egg masses from 
captive females and incubating them under controlled conditions. Factors critical for rearing success include tank size, captive 
population density, turbulence, light levels and periodicity, food type and concentration. Rhynchoteuthions survived for 9 days 
after hatching. In nature paralarvae hatch at about 1.1 mm mantle length as the rhynchoteuthion-stage, defined by the tentacles 
being fused into a single “proboscis”. The proboscis divides into discrete tentacles at about 8 to 10 mm mantle length to form the 
juvenile stage. The juveniles grow to about 100 mm mantle length, at which time habitat and food preferences (availability) 
change and rapid growth towards mature adulthood ensues.

Statoliths and qladii are used to determine many phases of the life history of I. illecebrosus through analyses of accretive 
growth lines, e.g. ecological transitions, age, growth rates, sexual maturation, mating and spawning, as well as more 
comprehensive applications to sex groups, seasonal and geographic populations and generations. Unfortunately biases exist 
between preparation techniques and the agers interpretation and enumeration of increments. These biases greatly affect 
estimates of growth and age. Therefore a higher level of standardization at the international level is required in order to derive 
accurate, comparable age and growth data.

Growth increments on the gladius of I. illecebrosus approximate those on statoliths, confirming the daily nature of the 
depositions during adulthood (early growth increments are masked by growth of the gladius). These increments are highly 
correlated with mantle growth and reflect early life cycle growth events. Studies on gladii of juvenile and young squid collected in 
the Slope Water/Gulf Stream front and the Scotian Shelf indicate that offshore growth is exponential and at least 6 size-specific 
growth stages are distinguished. Paralarval growth is completed by 10 mm gladius length (GL). At 30 to 40 mm GL a significant 
growth change is associated with the shift from macroplanktonic to micronektonic habitats and the transition from Gulf Stream to 
Slope waters. The approximation to the Shelf/Slope Water front is reflected by a growth transition at 68 mm GL. The change to 
linear growth occurs at 90 mm GL after the nektonic lifestyle is attained over shelf waters.

Illex illecebrosus prevs on a broad spectrum of bony fishes based on studies offish otoliths collected from squid stomachs. In 
Newfoundland waters most abundant prey are young-of-the-year Atlantic cod after July. Adult capelin are common early in the 
season, while juvenile sand lance are common later in the season. Other fishes include Arctic cod, Atlantic herring, redfish and 
hake. Otolith data do not reflect the entire species diversity of Illex prey because squid tend not to consume the heads (and 
otoliths) when they prey on larger fishes and because the residence time for otoliths to remain in stomachs varies considerably 
depending on their size and shape. Total prey of adults extends over a broad range of species, for example, other fishes: 
myctophids, rattails; crustaceans: amphipods, copepods, decapods, euphausids, isopods, myodocopids; cephalopods:
I. illecebrosus, Gonatus fabricii, histioteuthids; gastropods: limacinid snails. It also preys on Doryteuthis pealeii in submarine 
canyons on the continental shelf edge in wintertime. Larger juveniles of about 45 to 94 mm mantle length prey on amphipods, 
mysids, copepods and are cannibalistic on other juveniles. Euphausids (Thysanoessa and Meganyctiphanes) are common 
prey of juveniles.
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The predators of I. illecebrosus are numerous. Certain size ranges of I. illecebrosus are most vulnerable to predation, and 
predation on the squid varies ontogentically among predators such as finfishes, elasmobranchs and marine mammals. Illex 
illecebrosus is a significant prey of the cod fish (Gadus morhua), swordfish (Xiphias gladius), other billfishes and tunas, 
bluefish (Pomatomus saltatrix), goosefish (Lophius americanus), silver hake (Merluccius bilinearis), summer flounder 
(Paralichthys dentatus), shortfin mako shark (Isurus oxyrinchus) and bigeye thresher shark (Alopias superciliosus)', 
seabird predators include: northern gannet, M um s bassanus, greater shearwaters (Puffinus gravis), sooty shearwaters 
(P. griseus), fulmars (Ti dm orus glacialis), and the larger gulls, e.g. black-backs.

Illex illecebrosus was the nearly exclusive prey of the long-finned pilot whale (Globicephala malaena) in Newfoundland 
inshore waters into the mid-1970s (up to 10 million tonnes annually); their distributions and seasonal movements coincide in 
time and space. Peaks in landings were coincident and the availability of pilot whales in shore was dependant on /  illecebrosus 
abundance. Annual squid production (biomass), based on consumption of I. illecebrosus by pilot whales, was in the order of 
several hundred thousand tonnes.

Other mammals predators include the white-sided dolphins (Lagenorhychus acutus), the “squid hound” (L. albirostris) and 
the harbor seals (Phoca vitulina). As a consequence, the international fishery for /  illecebrosus captures marine mammals as 
incidental catch; pilot whale species (Gloubicephala spp.) and common dolphin (Delphimis delphis), together comprising 
93% of incidental catch in Canadian and the United States waters, southward into the mid-Atlantic Bight. These species are 
known to be major predators on I. illecebrosus, so quite naturally are foraging in the squid concentrations during trawling 
operations.

Natural mortality through predation by marine homeotherms can be substantial and should be taken into account in 
management schemes. Parasites include pleroceroid cestodes and nematodes.

Interest to Fisheries: The short-finned squid I. illecebrosus has sustained a valuable but highly unpredictable fishery in the 
Northwest Atlantic, that collapsed after intense, widely distributed exploitation (1976-1981). Domestic fisheries for 
I. illecebrosus have occurred at least since the mid-1800s, probably much earlier, primarily to supply bait for the tub trawl/long 
line fisheries, principally, though not exclusively, on the Grand Banks off Newfoundland. Catches were about 1 000 tonnes per 
year until the early 1970s when a major Japanese vessel-based fishery developed for the human consumption market. Catches 
expanded greatly through the 1970s. In United States waters catches peaked at 24 700 tonnes in 1976, while the primarily 
distant water fleets off Nova Scotia and Newfoundland landed sharply increasing catches through the 1970s to a peak of 
180 000 tonnes in 1979. During peak years of the fishery well in excess of 100 000 tonnes were landed annually, over 1 million 
tonnes in a decade (1971-1981, mostly 1976-1981). The fishery totally collapsed thereafter. The decadal average for 
1992-2002 was 13 197 tonnes, declined sharply in 2002, to increase again in the last years (i.e. over 10 000 tonnes in 2007). 
Population levels and catch productivity since 1970 have shown high variability in Newfoundland waters and the periods of 
highest productivity occurred between 2 periods of low productivity.

The jigger used in the traditional squid fishery in Newfoundland has taken several forms over the years, but once the Japanese 
exploitation began in the 1970s the jigs used in that fishery have become standard, even in the inshore artisinal fishery. 
Significant catches also are made with benthic otter trawls, particularly on the Grand Banks and along the eastern seaboard 
southward to the mid-Atlantic around Cape Hatteras, North Carolina. In trawl surveys with large pelagic trawls set at depths of 
169 to 4 800 m off Nova Scotia, Illex illecebrosus was the most abundantly caught species by nearly 2:1 over the next most 
abundant species, Abraliopsis hoylei.

The “boom and bust” type of fishery exemplified by the I. illecebrosus fishery in eastern Canada, principally Newfoundland 
waters, could be mitigated by creation of reserve areas that would minimize recovery time and maximize long-term production.

The principal product of I. illecebrosus for human consumption remains the muscle tissue of the mantle, fins, head and arm 
crown, that are marketed fresh, frozen and canned, as well as in various value-added preparations. The muscle tissue contains 
an extremely active family of proteaces that are responsible for rapid degradation of quality in postmortem tissue and also are 
important during frozen storage. In an effort to utilize more fully the remaining tissue, a number of products have been 
developed. For example, formerly underutilized parts of the squid are made into squid patties with the addition of starch and egg 
white albumin heat-set binders. Application of aminopeptidase from I. illecebrosus digestive glands accelerates the ripening 
process of cheddar cheese. Squid protein extracted from arms and tentacles o f /  illecebrosus ate used as an additive to gels of 
Atlantic pollack surimi to improve texture and impart a darker red pigmentation. Extracts from the digestive gland of 
Z illecebrosus are used as a supplement to develop the most desirable taste characteristics in fermented squid and herring 
products. Proximate composition and fatty acids of total lipids from processed viscera yield residual protein with high levels of 
essential amino acids that are a good source of protein supplement for animal feed.

Local Names: JAPAN: Kanadairekkusu, Taiseiyoirekkususurume, Taiseiyosurume; USA: Northern shortfin, Short-finned 
squid.

Remarks: Adam (1952) reported Z illecebrosus from the Bristol Channel off southwestern England, but a re-examination of 
Adam’s specimens confirmed that they clearly were Z coindetii based on the hectocotylus, and body meristics, especially fin 
angle (Roper et al. 1998). Genetic analysis of the 4 nominal species of Illex using allozyme polymorphisms confirms their valid 
specific status and reveals that Z. illecebrosus and Z. oxygonius are sister species, with a close relationship to Z. argentinus, 
while Z. coindetii forms a more remote, different lineage (Martinez et al. 2005a,b; Carlini et al. 2006).

Literature: O’Dor (1983), Roper et al. (1984), Aldrich (1991), Dawe et al. (1992), Dawe and Hendrickson (1998),Vecchione
etal. (1998a), Roper and Mangold (1998), Roper et al. (1998), Martinez et al. (2005a,b), Carlini et al. (2006), Coehio and O’Dor
(1993), Dawe etal. (2007).
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Illex argentinus (Castellanos, 1960) Fig. 284

Ommastrephes argentinus Castellanos, 1960, Neotropica, 6(20): 55-58, figs 1-5. [55], 
[Type locality: Patagonia, western South Atlantic Ocean],

Frequent Synonyms: Ommastrephes argentinus, Castellanos, 1960.

Misidentification: Ommastrephes bartramii (Angelescu etal., 1958).

FAO Names: En -  Argentine shortfin squid; Fr -  Encornet rouge argentin; Sp -  Pota 
argentina.

Diagnostic Features: Mantle long, muscular, widest at midpoint. Fins muscular,
relatively short (length 42% of mantle length) and broad (width 57% of mantle length); fin
angle broad, 45° to 55° (90° to 110° both fins).
Arms very long for the genus, up to 72% of
mantle length for arms III in males; all arms of Û
males significantly longer than in females. j m í B M  já
Hectocotylus with distal hectocotylized portion of ¿¡ÉST I  I
right (or left) arm IV (HA3) and modified HA2 
greater than 50% (up to 70%) of total arm length 
(HALt); distal tip with 18 to 22 large, truncate or 
rounded lamellae on dorsal row and numerous 
small, indistinct, narrow lamellae on ventral row to 
tip; medial modified part of hectocotylized arm 
(HA2) with 10 to 16 enlarged, rounded, suckerless 
knobs on dorsal row and 7 to 10 low, suckerless 
knobs followed by 7 to 12 nipple-like papillae on 
ventral row; proximal sucker-bearing part (HA1) 
with 8 to 13 normal suckers; basal, suckerless part 
(HAb) of hectocotylized arm about 10% of total arm 
length; hectocotylized arm longer and more robust 
than opposite arm. Club only slightly expanded; 
distal medial manal suckers very enlarged, 
lateral manal suckers extremely small; largest 
medial manal-sucker rungs smooth or notched 
w ith  few , low , broad c re n u la te  p lates.
Head-width index low, 16.0 to 17.8. Lower beak 
with jaw edge curved, long; wing long, wide, no 
lobe; rostral width narrow, lateral wall short, blunt. Upper 
beak with hood long, strong shoulder serrated; rostrum long; 
wing short; jaw angle with large notch, with tooth; lateral wall 
short, shallow; crest curved. Spermatophore eone at oral 
end of cement body, flat, low, lens-shaped in outline; oral 
tube broad; aboral neck broad, distinct.

Size: Maximum mantle lengths are around 380 to 400 mm.

Geographical Distribution: Western South Atlantic Ocean 
from about 22°S, around Rio de Janeiro and Cabo Frio,
Brazil, southward to about 55°S, including the Falkland 
Islands, the tip of Tierra del Fuego, Staten Island (Isla de Ios 
Estados) and Burwood Bank. Greatest abundance occurs 
south of about 40°S (Fig. 285).

Habitat and Biology: I l le x  argentinus  is the most 
abundant species of Ommastrephidae that occurs in the 
southwestern South Atlantic Ocean. It is a nerito-oceanic 
species that is broadly distributed from southern Brazil off 
Uruguay, and to southern Argentina, but it is most abundant 
between 35°S and 52°S at depths from 80 to 400 m. The 
adults are concentrated in shelf waters of subantarctic origin 
(8° to 12°C), mostly the cold waters of the Falkland 
(Malvinas) Current, while the embryos and paralarvae 
develop in the warmer waters to the north in the 
meanderings of the Brazil Current.

hectocotylus tentacular arm

b?]

dorsal view

Fig. 284 I lle x  argentinus

Fig. 285 Illex argentinus
Known distribution
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This species supports one of the most productive cephalopod fisheries in the world, ranking among the top 3 species for several 
decades. This abundance derives from its habitat in association with the most extensive open continental shelf area in the 
world. The Patagonian Shelf is 1 700 km long; it extends from 39°S to 55°S, and it averages over 400 km wide off mainland 
Uruguay and Argentina, then bulges to nearly 900 km wide around the Falkland (Malvinas) Islands. Oceanographic conditions 
drive the high productivity of marine life in these waters, just as they do in the western North Atlantic habitat of /  illecebrosus. 
The southwestern South Atlantic waters are under the influence of the strong western ocean boundary currents, similar to the 
Gulf Stream off North America. The southward flowing Brazil Current dominates the northern portion of the range, while the 
southern region is dominated by the northward flowing Falkland (Malvinas) Current. The 2 currents merge off Rio de la Plata, 
where the Falklands Current remnant component continues northward nearer the coast and the Brazil component sets 
offshore. These current components result in a highly developed shelf-break upwelling accompanied with strong tidal mixing 
that combine to create a region of very high primary and secondary productivity.

While the species range is widely distributed in the southwestern Atlantic, 4 more or less geographically distinct subpopulations, 
occur. Each one is characterized by its specific spawning area, spawning season, size at maturity and ontogenetic distribution.

These following subpopulations occur from north to south:

1) The Summer Spawning Stock (SSS) spawns principally on the intermediate and outer shelf at 80 to 150 m (range 50 to 
200 m) during December to February (summer) at about 42°S to 45°30’S; they are mature and spawn at a small size, 
140 to 250 mm mantle length, in the stratified shelf waters. Spawning is completed during one short period of 30 to 60 
days. Late embryonic stages and rhynchoteuthion paralarvae occur in the upper warm layer in water temperatures 
above 13°C. Paralarvae occur near the surface from December to March over the intermediate patagonian shelf along 
the tidal frontal system that develops between the shelf stratified waters and the well-mixed coastal waters. They are 
concentrated in the upper waters along the stratified side of the system, where abundance increases from the surface to 
a maximum at 40 m near the thermocline.

2) The South Patagonie Stock (SPS) spawns in autumn (April-May to July) in the southern shelf ecosystem along the 
Falkland (Malvinas) Current (45°S to 48°S), over the outer shelf and upper continental slope, when adults are 180 to 
350 mm mantle length. Eggs and paralarvae are swept northwards by the current into warmer waters where 
development is enhanced.

3) The Bonaerensis-North Patagonie Stock (BNPS) that occurs between 35°S and 38°S, spawns in near-oceanic waters 
in winter (July-August) along the western boundary of the Brazil-Falkland (Malvinas) Current Confluence, at a size of 
180 to 350 mm mantle length. Eggs and paralarvae are carried northward by the current into warmer waters where their 
development is enhanced.

4) The Spring Spawning Stock (SpSS) with adults of 230 to 350 mm mantle length, spawns in stratified shelf waters of the 
inner to intermediate shelf (50 to 100 m) at around 38°S to 40°S in the spring, September to November. Late embryonic 
stages and rhynchoteuthion paralarvae occur in the upper warm waters at greater than 13°C.

Juveniles 10 to 100 mm mantle length from the SPS and BNPS populations are pelagic and occur on the Bonaerensis-North 
Patagonie shelf during August through September. The SPS forms then migrate southward to the region of45°S to 49°S, while 
the BNPS juveniles remain in the Bonaerensis-North Patagonie shelf area. Both stocks, then in their breeding grounds, recruit 
to the bottom by late spring. Other juveniles, 10 to 50 mm mantle length and 2 to 3 months old, occur in the oceanic region off 
coastal Argentina, mostly in the meanders and eddies formed in the Brazil-Falkland Confluence, while smaller numbers occur 
in the sub-Antarctic waters of the Falkland (Malvinas) Current during August through September. These juveniles probably had 
been transported as paralarvae from their spawning grounds into the oceanic region by the eastward shift of the Brazil current.

The vertical distribution pattern of I. argentinus is essentially one of ontogenetic descent. Smallest juveniles inhabit the 
epipelagic layer. Then, along with other forms of sub-Antarctic macrozooplankton, they move into the 25 to 40 m zone where 
they feed intensively and grow rapidly. Following this period they begin their recruitment into the final phase of their ontogenetic 
descent through the water column and recruit to the bottom when they are larger than 180 mm mantle length. From this point on 
they undergo daily migrations and disperse at night into the water column where they feed. They return to the vicinity of the 
bottom, or onto the bottom, during the daylight hours, descending to depths of 125 to 850 m.

Maturation of subadults to reproductive condition occurs relatively quickly, generally as the squids undergo their migrations to 
their respective spawning grounds. The biochemical composition and energy content of the gonads differs between males and 
females. Whereas they remain relatively constant during sexual maturation of the testis in males, the composition of the ovary 
changes significantly in mature females, with the concomitant development of the nidamental glands and oviducal glands. The 
nidamental glands of female Ille x  argentinus can account for more than 7% of body weight.

Individuals of the winter-spawning stock grow and mature on feeding grounds on the southern Patagonian Shelf, then migrate 
northward to the spawning grounds. They prey on rich Zooplankton stocks and grow rapidly as they mature. The majority of 
tissue growth goes into somatic tissue; in females, 23% goes into the mantle, 17% to arms, tentacles and head, and 46% to the 
digestive gland, while only 16% goes into reproductive tissue; males grow significantly slower, mature at a smaller size and only 
6% of accumulated energy goes into reproductive tissue. This strategy, while differing from many other squids, directs a large 
proportion of the energy budget into somatic tissues required to conduct the long migration to the spawning grounds. Once the 
spawning grounds are reached it is not yet known whether somatic reserves are then converted for gonadal production, as 
occurs in other squid species, e.g. Moroteuthis ingens.
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The total fecundity of oviduct eggs of females from the Summer Spawning Stock averages 18 854 ova, while that of females 
from the Bonaerensis-North Patagonie Stock averages 59 644. The individual fecundity of fully mature females (240 to 270 mm 
mantle length) from the South Patagonie Stock is 113 835 to 246 098 mature oocytes from the ovary and oviducts. An estimate 
of total fecundity based on oviduct eggs and previtellogenic oocytes in the ovary, that would eventually mature and be spawned, 
ranges from 75 000 (150 to 170 mm mantle length) to 1 200 000 (360 to 380 mm mantle length).

The reproductive strategy in males involves the slowing of growth at maturity of the accessory reproductive organs (that function 
to manufacture and store spermatophores). The size of spermatophores that accumulate in Needham’s sao increases slowly 
and modal sizes of spermatophores produced at different times usually are the same. Males produce relatively smaller 
spermatophores than other ommastrephids, but they are more numerous. Male fecundity depends on the volume of 
Needham’s sao and on the number of periods of active formation of spermatophores between copulations, which are more 
numerous in the larger males. The goal of the reproductive strategy is to maximize effective sperm production (the number of 
sperm packaged in proper spermatophores during ontogeny). In Illicinae the mechanisms to attain this goal are an increase in 
the relative volume of Needham’s sao and an increase in the number of periods of formation and accumulation of 
spermatophores between matings. In males of 164 to 290 mm mantle length, spermatophores vary from 16.4 to 36.0 mm 
(mean 26.0 mm) and average about 11.5% of mantle length; the fecundity can be up to 1 600 spermatophores.

The nutritional value of I. argentinus for predators is high, because it is very muscular, thus rich in protein, and its large 
digestive gland is rich in lipids. Fresh Argentine shortfin squid are composed of 78 to 80% water (typical for marine invertebrate 
soft tissue), 10 to 17% protein, 12% lipid and minor carbohydrate content. The total proximate biochemical composition of the 
squid tissue does not alter during the life cycle, but a proportional shift in composition and mass of various organs and tissues 
occurs with sexual maturation, especially of the gonads and digestive gland.

Ulex argentinus is preyed upon by a broad spectrum of predators, based on stomach content analyses. These include marine 
mammals, fishes, birds and conspecifics. Among major predators there are the Argentine hake (Merluccius hubbsi), the 
Patagonian hake (Merluccius australis) the Patagonian whiphake (Macrouronus magellanicus) and the southern blue 
whiting (Micromesistius australis). All these fishes probably are both prey and competitor of /  argentinus. Other predators on 
this squid, and probable competitors for fish prey, are the southern cod (Notothenia ramsayi), elasmobranchs (skates and 
dogfish sharks), including the picked dogfish (Squalus acanthias), lings (Genypterus blacodes) and, probably, Loligo squid. 
Also, I. argentinus is ranked as very frequent in the diets of the bigeye tuna (Thunnus obesus), swordfish (Xiphius gladius), 
wreckfish (Polyprion americanus), hammerhead shark (Sphyrna lewini), yellowfin tuna (Thunnus albacares), and the 
albacore tuna (Thunnus alalunga). Other fishes that feed less frequently on I. argentinus include bluefish (Pomotomus 
saltatrix), red porgy (Pagruspagrus), cutlassfish (Trichiurus lepturus), billfishes, (Istiophoridae) and shortfin mako shark 
(Isurus oxyrinchus).

Additional predators from off southern Brazil include the Sao Paulo squid (Loligo sanpaulensis), the Argentine angel shark
(Squatina argentina), the skate (Squatina ocula), channel seabarrfish (Evoxymetopon taeniatus), the school shark 
(Galeorhinus galeus), the blackbelly rosefish (Helicolenus d. lahillei), the polkadot catshark (Scyliorhinus besnardi), the 
common dolphinfish (Coryphena hyppurus), the Atlantic sailfish (Istiophorus albicans), skipjack tunas (Katsuwonus 
pelmas), pilotfishes (Naucrates ductor), blue sharks (Prionace glauca) and white marlins (Tetrapturus albidis). Several 
marine birds prey on I. argentinus, including the magellanic penguin (Sphesniscus magellanicus), the wandering albatrosses 
(Diomedea exulans) and white-chinned petrels (Procellaria aequinoctialis). Marine mammal predators include pygmy 
sperm whales (Kogia breviceps), sperm whales (Physeter macrocephalus), common dolphins (Delphinis sp.), longfinned 
pilot whales (Globicephala melas), southern elephant seals (Mirounga leonina) and sub-Antarctic fur seals (Arctocephalus 
tropicalis).

A complex trophic system exists among I. argentinus, the Argentine hake (M. hubbsi) and the Argentine anchovy (Engraidis 
anchoita), in the demersal-pelagic community: squid and hake prey on anchovy, squid prey on young pelagic hake, and older 
hake prey on all sizes of squid. Consequently, hake are prey, predator and competitor of/, argentinus, they feed more intensely 
on squid in the southern part of its range from January to July and in the northern part from April to June. Clearly the total 
contribution of I. argentinus to the overall trophic system is highly significant throughout its range in waters of the Patagonian 
shelf, slope and adjacent oceanic region. Rough estimates indicate that it comprises between 40 and 75% by weight of the diet 
of predatory fishes.

Illex argentinus is an opportunistic predator that preys mainly on Zooplankton when young, but fishes and squids can 
represent a significant proportion of the diet in some areas and with increasing age. The principal prey for squids less than 
200 mm mantle length are crustaceans. Cannibalism occurs throughout the range, but it is more prevalent north of 42°S.

Generally, adults feed on large prey, such as fishes and squids, but occasionally, large squids in the Patagonian shelf area prey 
mainly on crustaceans, which are available in great abundance. Feeding behaviour is reflected in the diel vertical migration 
habits of /  argentinus. Two patterns exist: 1) immature and maturing squid feed on the bottom during the day then vertically 
migrate to near the surface to feed at night; 2) prespawning and spawning squid feed near the bottom at night and in the water 
column during the day, up to 200 to 300 m, preying on myctophid fishes in the acoustic scattering layer. The prey of 
I. argentinus generally are those that have a high lipid content, such as crustaceans (euphausiids, amphipods) and 
mesopelagic fishes (myctophids), and they accumulate high levels of lipid in their digestive gland, which grows at a considerably 
higher rate than the rest of the somatic tissues. This suggests a role as energy storage, or possibly increased buoyancy, in 
preparation for the long spawning migration. However, if spawning migrations are long, as in the case of the winter spawning 
population that feeds around the Falkland Islands, the squid must migrate to spawning grounds 1 000 km to the north. In this
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case the somatic energy reserves are insufficient to fuel the entire migration. Consequently, cannibalism occurs on smaller 
individuals during the journey, and on juveniles of earlier-spawned individuals on the spawning grounds.

Major prey items include copepods (Oncaea media), peneids, mysids, young Argentine hakes (Merluccius hubbsi), 
Argentine anchovies (Engraulis anchoita), macrourids, myctophids (Diaphus dumerilii), scianids, sternoptychids 
(Maurolicus muelleri) and cephalopod such as Argonauta sp., enoploteuthis, Spirula spirula, loliginid squid and 
conspecifics (I. argentinus). Ulex argentinus is host to a broad range of parasites, including cestodes (Phyllobothrium spp., 
Pelichnibothrium speciosum I, and Elepatoxylon trichiuri), trematodes (Derogenes varicus, Hirudinella ventricosa) and 
nematodes (Porrocaecum sp. I, Contracaecum sp. I, Anisakis simplex I, Anisakis sp. I  (II), Hysterothylacium sp. 
I, Spinitectus sp. I). Trophic relations can be inferred from the existence and intensity of parasites. For example, throughout the 
squids’ geographical range, the cartilaginous fishes, the final hosts for cestodes, and marine mammals, the final hosts of 
nematodes, are the main predators of I. argentinus. While further north in its distribution, tunas and xiphoid fishes, the final 
hosts ofdidymozoids, are the most significant predators. The different spawning groups of I. argentinus ate not distinguishable 
by their parasite fauna, because, while they spawn at different times, they all are caught in the same regions and their parasitic 
composition is similar, not cohort-specific. However, in the northern part of the range, off southern Brazil, immature and 
maturing squid caught in all seasons frequently are infected by didymozoids, which are absent in the colder waters south of the 
subtropical convergence. Of all the mature specimens, only those caught in autumn are infected with didymozoids, while large 
mature and spawning specimens caught in winter and spring, had no didymozoid parasites. This suggests that most of the 
winter and spring spawners off Brazil are migrants that feed and grow in colder southern waters, then migrate north to the Brazil 
Current to spawn.

Interest to Fisheries: The development of the fishery for I. argentinus in the southwestern South Atlantic Ocean occurred 
relatively recently in comparison to its congeners in the North Atlantic (I. illecebrosus, I. coindetii) and Mediterranean 
(I. coindetii). Before the species was named and described, its ecological importance in the Argentine shelf waters was already 
recognized, as Ommastrephes bartramii, during a studies of the biology and trophic relations of the common hake 
(Merluccius hubbsi). The Argentine shortfin squid was landed in small numbers only as bycatch from the then developing 
bottom trawl fishery for hake. In 1966, an extensive bottom trawl survey on the shelf by the FRV Walther Herwig indicated that 
an estimated catchable stock size of several hundred thousand tonnes existed in those waters. A small directed bottom trawl 
fishery developed in 1973, and combined bycatch and directed catch remained less than 6 000 tonnes through 1977.

The collapse of the I. illecebrosus fishery led to the rapid shift of the international jigging fleet in the late 1970s and early 1980s 
to the southwestern South Atlantic to pursue the I. argentinus fishery. This has been the most important squid fishery in the 
world, overall, since the early 1980s. By 1990 the catch had grown to 410 000 tonnes and continue to increase to peak in the late 
1990s (over 1 million tonnes in the 1999); an important decrease (actually a collapse) was registered in the years 2004-2005, 
then catch values arose again to over 950 000 in 2007.

Squid fisheries have represented an extremely important resource in the southwest Atlantic Ocean, and I. argentinus 
represents its dominant species. However, since the inception of the directed fishery began in the late 1970s, both total 
abundance and total catches have been very variable. The most severe decline was the system-wide collapse of the 
I. argentinus stock in 2004. Both the shelf summer and autumn spawning stocks, as well as the winter spawning slope-oceanic 
stock experienced sharp declines. Two main factors are attributed to the collapse: 1 ) environmental changes, due mainly to the 
water dynamics of the Falkland-Brazil Current system with consequent high mortality of the paralarval stage; 2) overfishing. 
Retrospective analyses of catch data show correlations with various spatio-temporal patterns and explain interannual 
variations in catches with effects of year, month, latitude, position on continental shelf and body size.

Stock abundance has a non-linear relationship with SST so that the highest CPUE occurs at SST temperatures of 13° to 14°C. 
The years of collapse in the fishery, particularly 2004, were defined by low SSTs, around 10°C.

An analysis of the spatio-temporal distribution of I. argentinus based on over 11 000 trawl and jig haul records placed the areas 
of maximum abundance in deeperwaters of the high seas between 44.5°S and 47°S outside the Argentine Exclusive Economic 
Zone (EEZ) and northwest of the Falkland (Malvinas) Islands. The jigging and trawling fishery is conducted by long range fleets 
from Argentina to southern Brazil, but a major portion of the catch is taken by the international fleet under a well-regulated 
management system. The principal fishing nations with the longest participation in the fishery are: Japan, Korea, Portugal, 
Spain and Taiwan Province of China. Other jigging fleets have been from Chile, Falklands, France, Italy, Poland and the United 
Kingdom. The greatest tonnage has been taken, in descending order by: Korea, Japan, Taiwan Province of China, Poland, 
Spain, China, Brazil, Falklands, Cambodia and Honduras. In general, the jigging fishery is conducted by the Asian-country 
fleets, while the trawling fishery is executed by the European and South American participating countries. While the trawl fishery 
off southern Brazil in the Exclusive Economic Zone (EEZ) concentrates on 3 species offish (Gulf hake, Argentine hake and 
monkfish) a significant bycatch of I. argentinus is taken, principally in the winter over the upper slope at 250 to 500 m. Trawling 
peaked in 2002, and has steadily declined since: the “gold rush” development of the slope fishery with such high fishing capacity 
is incompatible with a sustainable fishery. The fishery operates in coastal and shelf waters, mostly along the edge of the shelf 
break north of 52°S where a well-defined frontal boundary zone persists along nearly the entire length of the shelf.

The fishery developed so rapidly during its early years that considerable concern existed overthe condition and sustainability of 
the full stock of I. argentinus, as well as the potential of overexploitation of the 3 or 4 component populations that had been 
distinguished. However, under the supervision of the South Atlantic Fisheries Commission, Argentina and the United Kingdom 
collaborated since 1990 in joint or coordinated research and management efforts that led to rational assessment, monitoring 
and management of the fishery, both by local and the international fleets. Under this management regimen, the Argentine 
shortfin squid is considered to be fully exploited in spite ofthe very high year-to-year variability in recruitment, abundance and
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harvests. Through this collaborative management, virtually real-time monitoring of the stock and the ability to coordinate 
management action exists. In spite of close management the fishery continues to undergo annual declines. The short life span 
and semelparous life style of I. argentinus makes it difficult to manage the fishery, because, once the spawners of one 
generation have reproduced and died, it is extremely difficult to assess the potential recruitment strength and resultant stock 
size of the next generation. A biologically rational quota for the harvest can not be established until the new generation is 
recruited into the fishery. Consequently, the fishery is managed by effort limitation and assessed in real time. Effort is 
established prior to the new jigging season based on historical information on putative stock size. Then, once the fishery opens 
forthatyear, the stock is continuously assessed using the Leslie-Delury depletion analysis; the fishery is closed once the CPUE 
estimates indicate that the remaining biomass corresponds to the precalculated target spawning escapement. This 
management approach was introduced in 1987 when the target escapement was established as 40% of the numbers of squid 
recruited into the fishery. Subsequently, the escapement target has been determined as an absolute year-to-year value in order 
to stabilize the size of the spawning population, regardless of the annually variable recruitment. The 40% proportional 
escapement policy was later refined to require an absolute minimum escapement of 40 000 tonnes, which insures a 
precautionary limit in a year of poor recruitment. A further refinement involves pre-recruitment surveys that improve the initial 
assessment of catch effort prior to the opening of the fishing season. Empirical modelling to predict the level of recruitment for 
the next season employs predictive variables of the environmental conditions on the spawning grounds off the Plate River 
during the previous year. Recognition and incorporation of the strong association of oceanographic paramenters to recruitment 
is necessary. The sustainability of the multi-cohort stocks depends on the ability of the management approach to respond to 
changing environmental conditions, both between years (response to variable recruitment by in-season management of 
single-age cohorts) and to long-term periods of oceanographic regime shifts.

Regional sea surface temperature data taken by remote sensing over the southwestern South Atlantic indicate that about 55% 
of the recruitment variability in I. argentinus in the Falkland (Malvinas) Islands fishery is created by area changes in the 
optimum temperature for larval development on the spawning grounds during the spawning season prior to recruitment ofthat 
year class.

The sea surface temperature conditions that predict strong recruitment also are associated with a reduction in horizontal 
temperature gradients (3°C over a 15 km span) in the spawning grounds. Such effects in the South Atlantic are associated with 
sea surface temperature anomalies that occur in the El Niño Southern Oscillation (ENSO) system in the southeastern South 
Pacific Ocean; these variations stimulated by the ENSO cycle eventually affect the recruitment, population size and fishery 
catches of I. argentinus in the Patagonian Shelf/Falkland Islands fishery 2 to 5 years later. Knowledge about the variability and 
behaviour of the ENSO each year ultimately can help to predict environmental variability on the spawning grounds in 
subsequent years, thus to forecast recruitment and population levels and enable a management system to more precisely 
establish sustainable catch levels in the fishery. The Southern Oscillation Index (SOI) and sea surface temperatures (SSTs) on 
southern and northern parts of the Patagonian Shelf have different effects on I. argentinus abundance. SSTs in both areas 
show a link with the SOI at lag times of 2 and 3 years, respectively. No significant correlation exists between the SOI and squid 
abundance, or between SSTs of the southern portion of the shelf and squid abundance within a 10 year lag time. However, SSTs 
in the northern portion of the shelf correlate negatively with squid abundance with a 1-year lag time. Consequently, cold events 
in this region in the previous year could cause high squid abundance in the current year. In any case, the distribution patterns of 
I. argentinus on the Patagonian Shelf are influenced locally by the thermal fronts, which in turn depend on the intensity and 
distribution of the cold currents. Catch rates vary monthly with peak catches in February and March. SSTs of 7° to 14°C are 
suitable for catching I. argentinus. 11° to 12°C in February, 10° to 12°C in March, 8° to 9°C in April and 7° to 8°C in May. 
Catches are best where SSTs are slightly higher than the historical average level.

In addition to known effects of environmental factors on survival, growth, recruitment, abundance and availability of 
I. argentinus, commercial exploitation also should be expected to have discernible effects. The short life span of squids makes 
them highly susceptible to the selective effects of commercial exploitation. Life history characteristics can be altered and there 
exists a strong selection for an even earlier age of maturation than has already been demonstrated, as well as the potential loss 
of a migratory component of the population (migrations from feeding grounds to spawning grounds and return are critical 
components of the life history cycle).

As with any well-managed squid fishery, sound management of the I. argentinus resource ultimately requires a full 
understanding of the life cycle of the species.

Remarks: In studies off the central South Brazilian Bight on cadmium concentrations in marine fishes and cephalopods, the 
mean cadmium concentration in I. argentinus digestive gland was 1002.9 mu g/g wet weight (Dorneles et al., 2007). This 
represents the highest cadmium level ever recorded in a cephalopod. Causative factors for such remarkable cadmium levels 
include anthropogenic action from coastal industrial and urban development, upwelling systems and cannibalism.

Local Names: ARGENTINA: Calmar; JAPAN: Argentina matsu ika; URUGUAY: Calmar.

Literature: Roper et al. (1984), Nigmatullin (1989b), Brunetti etal. (1998a,b), Barton etal. (2004), Boyle and Rodhouse (2005), 
Chen et al. (2005b), Martinez et al. (2005a,b), Chen et al. (2007a,b).
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Illex coindetii (Verany, 1839) Fig. 286; Plate VIII, 50-51

Loligo coindetii Verany, 1839, Memorie della Reale Accademia delle Scienze di Torino, Series 2, 1: 91-98. [94, pi. 4], 
[Submitted in 1837], [Type locality: off Port Vendres, France, northwestern Mediteranean Sea],

Frequent Synonyms: Loligo brogniartii Blainville, 1823; L. coindetii Vérany, 1839; L. pillae 
Vérany, 1851; L. sagittata Vérany, 1851; Lllex illecebrosus coindeti Pfeffer, 1912.
Mlsldentlflcatlons: Illex illecebrosus, Adam, 1952.

FAO Names: En -  Broadtail shortfin squid; F r -  Encornet rouge; Sp -  Pota voladora.

Diagnostic Features: Mantle moderately long 
and narrow, widest at anterior end (except in 
fully ripe females); tail pointed. Fins rhomboidal, 
fin angle >50%. Head w id e  and robust, 
especially in mature males; head-width index 
high, 23 (19 to 26) in mature males, 19 (15 to 22) in 
mature females. Funnel groove smooth, without 
foveola or side pockets. Dactylus of tentacular 
club with 8 longitudinal rows of small suckers.
Club expanded; largest distal manal sucker 
rings notched in distal half or all around with 
low crenulations, not smooth. Arms relatively 
long and robust, especially in males. Either left or 
right ventral arm hectocotylized, with distal 
hectocotylized portion of the arm (HA3) relatively 
short, about 25% (17 to 30% on fully mature 
males) of tota l arm length (HALt); basal, 
suckerless part (HAb) of hectocotylized arm about 
13% (10 to 14%) of total arm length; proximal 
sucker-bearing part (HA1) with 5 to 7 (mostly 5 or 
6) pairs of normal suckers, increasing in diameter 
distally; distal sucker-bearing part (HA2) starts with 
a pair of suckers immediately decreased in 
diameter by one-half or more in comparison with 
the proximal adjacent pair on HA1; rows widely 
separated, suckers in both rows remain small; oral
surface of arm constricted in transition zone between HA1 and HA2; at proximal origin of HA2, trabeculae distal to largest 
normal suckers (HA1) transformed into distinctive fringed flaps; modified distal portion (HA3) bears fully developed truncate 
lamellae on dorsal rows and digitate papillae (no lamellae) on ventral row.

Size: Maximum mantle length recorded is 379 and 279 mm respectively, for a female and a male from Spanish Atlantic waters. 
Common at 200 to 250 m throughout its distributional range.
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G eo g rap h ica l D is tr ib u tio n : Illex  
coindetii has an unusual widespread, 
d is junct, d is tribu tion  fo r a neritic  
cephalopod. It occurs in the eastern 
Atlantic, from as far north as the Oslo 
Fjord, off the Norwegian coast (i.e. 60°N), 
throughout the North Sea and southward, 
along the Atlantic European and African 
coasts, southward to the Namibian 
waters at 19°S to 20°S. It is distributed 
throughout the Mediterranean Sea, from 
the western to the eastern ends; Aegean 
and lower Adriatic Seas; absent from the 
upper Adriatic Sea and the Black Sea, 
but it has been reported from the Sea of 
Marmara. In the western Atlantic its 
northernmost records are from off the 
Virginia coast (i.e. 37°N); it is distributed 
southward, in association with the Gulf 
Stream and the Florida Current, in the 
Gulf of Mexico and the Caribbean Sea, 
and it has been reported from the French 
Guiana waters, so it probably extends to 
3°N, but the exact extent of its southern 
d istribution remains undetermined 
(Fig. 287).
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Fig. 287 Illex coindetii
Known distribution
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Habitat and Biology: A demersal, neritic species of the continental shelf and upper slope, Ille x  coindetii occurs from the 
surface down to over 1 000 m, with maximum concentrations between 50 and 100 m and 400 to 600 m, depending on 
geographical location. For example, in the Mediterranean Sea, peak concentrations are at 60 to 400 m, the eastern Atlantic 150 
to 300 m, the western Atlantic 200 to 600 m and the Caribbean Sea 180 to 450 m. It is found commonly on sandy and muddy 
bottoms typically covered by seapens (Funiculina spp.) asteroids and ophiuroids, often associated with fishes and 
crustaceans targeted by commercial fisheries, such as the giant gamba prawn (Aristaeomorpha foliacea), the deep-water 
rose shrimp (Parapeneus longirostris), the Norway lobster (Nephrops no n ’egicus), the European hake (Merluccius 
merluccius) and the blue whiting (Micromesistiouspoutassou) and with the lesser flying squid (Todaropsis eblanae). Mature 
squids are distributed over the whole depth range and adults undergo vertical migrations, living close to the bottom during the 
day, then they ascend towards the surface at night. Seasonal migrations also have been observed, at least in some areas of the 
distribution, e.g. the western and central Mediterranean Sea. Sex ratio usually is 1:1; significant deviations from this value were 
recorded in the Spanish (Galician) waters, eastern North Atlantic and Ionian populations of central Mediterranean, but such 
differences are attributed to ecological and/or morphological constraints rather than to actual genetic differences.

Changes in general morphology do occur with sexual maturity and can be quite dramatic in the last stages of maturation, when 
the relative dimensions of head and arms lead to a distinct sexual dimorphism, with males conspicuously more robust and 
heavier than females. Size at maturity varies significantly, but generally males mature at a smaller size than females. Also, a 
west-east gradient of decreasing values in mantle lenght at 50% maturity occurs in I. coindetii populations from the Atlantic to 
the eastern Mediterranean.

Reproduction and spawning extend throughout the year, with peaks in different seasons/months, depending on geographic 
location. Fecundity varies with the size of females and spermatophore number with size of males. A potential fecundity of more 
than 700 000 oocytes was estimated for females from the northwest African waters. Recorded spermatophore length varies 
between 11 and 38 mm and the maximum number reported is slightly more than 1 500. Spermatophores are deposited in 
bunches into the female mantle cavity and usually more than one bunch occurs in mated females, suggestive of multiple mating 
events; the probability that females mate with different males seems high; this behaviour would promote increased genetic 
exchange. Eggs are small (0.8 to 1.3 mm), embedded in a transparent egg jelly that forms floating egg masses. This gelatinous 
mass functions as a buoyancy mechanism which prevents eggs from sinking; the equilibration of density between egg masses 
and sea water, in fact, requires many days under most conditions. Therefore, if spawning occurs in the pelagic domain, the egg 
masses can remain suspended in the mesopelagic zone for a relatively long time. Such a mechanism would allow 
pelagically-spawned eggs to take advantage of temperature and other oceanographic conditions most beneficial for embryonic 
development. Ille x  egg masses have not been recorded in the natural environment, but observations in the laboratory of 
I. illecebrosus, showed that this species produces gelatinous egg masses while swimming in open water. Embryonic 
development in the laboratory requires between 10 and 14 days at 15°C; this value probably reflects the period under natural 
conditions. Rhynchoteuthion hatchlings are about (1.4 mm), and the rhynchoteuthion-phase probably constitutes the most 
delicate time of the entire life cycle; since these paralarvae seem unable to attack prey, they probably feed on suspended 
particulate material. Favourable environmental conditions during this phase of embryonic development may cause recruitment 
peaks and, ultimately, may influence recruitment success. An unusually high abundance o f /  coindetii paralarvae and juveniles 
in the Evoikos Gulf off central Greece seems related to the convergence of currents in an area of upwelling that resulted in a 
high concentration of nutrients, thus high productivity that was conducive to aggregations ofcephalopod paralarvae and larval 
fishes.

Growth is rapid; females have higher growth rates than males and several groups with different growth rates usually are 
detectable within a population; animals hatched in spring-summer have a higher growth rate than those hatched in 
autumn-winter. Growth differs between sexes, being positively allometric in males and isometric or negatively allometric in 
females, because of the morphometric dimorphism already mentioned. The only exception to this rule is the positive allometric 
growth recorded for females from northwestern Spanish waters; also in this case, however, “b” value was lower than that 
computed for males. Recent observations indicate that parasites can negatively affect growth, as well as the general condition 
of the animals. Length frequency distributions in ommastrephids usually are polymodal and difficult to use to investigate growth; 
also, different results generally are obtained when estimating life cycle duration by direct age investigation (i.e. statolith 
analysis). Duration of the life cycle of /  coindetii based on length frequency analysis was estimated to range between 12 and 
18 months and 24 months for populations from the eastern Atlantic and the Mediterranean Sea. However, studies on age 
determination based on statolith investigations, have revealed a shorter life span, such as 12 to 15 months in the eastern 
Atlantic, 16 months in the western Mediterranean and an even shorter life span (6 to 7 months) for individuals from the waters of 
Sicily (central Mediterranean). Spawning represents the terminal phase of the life cycle, but it lasts longer than previously 
thought; many observations indicate that I. coindetii females are “intermittent spawners” that spawn several times during a 
period of time ranging between a few days and a few weeks.

As is the case for cephalopods in general, and for ommastrephids in particular, Z coindetii is a voracious and opportunistic 
predator. It feeds on a wide spectrum of prey, including fishes, crustaceans and other cephalopods, depending essentially on 
those prey most available and on the size of the predators. Changes in the diet composition with growth have been noted, with 
smaller squids preying more intensively on crustaceans, while larger, adult animals seem to prefer fishes and other 
cephalopods, but these changes have been related to important changes in mouth structure of the squid and consequent 
foraging behaviour, and they were not considered proof of prey selection. Stomach content analysis supports a more pelagic 
habitus in young squids (a higher proportion of euphasiids in the diet) while adults feed both on the bottom (i.e. amphipods, 
cephalopods and benthic fishes) and in the water column (a wide variety of pelagic species, such as myctophids, clupeids, 
gadids). Cannibalism does occur, but probably it is an occasional phenomenon, related to situations of unusually high squid 
abundance and/or scarcity of other prey. A significantly higher number of mature females with prey remains in their stomach has
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been recorded, indicating an increased level of feeding in females, probably due to the higher energy required for maturation 
and egg production; this surplus of energy would be obtained mainly by direct feeding, since evidence seems to indicate that 
storage reserves are not transferred from internal tissue to gonadal tissue.

Ille x  coindetii is preyed upon by a wide variety of predators, including cetaceans such as common dolphins (Delphinus 
delphis), pilot whales (Globiocephala melas), Risso’s dolphins (Grampus griseus) and bottlenose dolphins (Tursiops 
truncatus), bony and cartilaginous fishes such as sharpnose sevengill sharks (Heptranchiasperlo), swordfishes (Xiphias 
gladius), yellowfin tunas (Thunnus albacares), blue whitings (Micromesistius poutassou), greater forkbeards (Phycis 
blennoides) and conger eels (Conger conger) and other cephalopods, such as larger squids like the European flying squid 
(Todarodes sagittatus) and the European squid (Loligo vulgaris)

Interest to Fisheries: Taken mainly asa bycatch by bottom trawl fisheries throughout its distributional range, /  coindetii also is 
fished by trammel and gillnets; it is caught at night by encircling seiners in the Catalan Sea and was caught by experimental 
jigging. Specific statistics do not exist, since the species generally is marketed along with the sympatric ommastrephid 
Todaropsis eblanae and occasionally with Todarodes sagittatus. However, it is likely to constitute a conspicuous fraction of the 
annual ommastrephid squid catches both in the Mediterranean Sea and in the Atlantic waters. In the last decades landings in 
European waters ranged from 3 000 tonnes to more than 7 000 tonnes, the most conspicuous fraction of which was caught in 
Italian waters of the central Mediterranean. Catches of /  coindetii in this area may represent a valuable resource based on 
tonnages recorded. A marked seasonality in the landings occurs in various areas of the species distribution in the central 
Mediterranean and North East Atlantic. For example, Z coindetii is periodically very abundant in coastal waters of the eastern 
North Atlantic off Scotland, Ireland and Spain, where it supports opportunistic fisheries. The oceanographic and biological 
factors that drive this phenomenon, however, currently are not known. Along the Spanish Catalan coast the species is taken 
mainly as bycatch, and landings have increased steadily since 1987. The spawning season is protracted with maximum peaks 
in autumn and spring, represented as well by the period of maximum abundance. Large individuals occur year-round, but are 
most abundant and concentrated during the spawning seasons, spring and autumn, while juveniles are most commonly caught 
in winter and summer.

Local Names: GREECE: Kokkino, Thrapsalo; ITALY: Totano, Todaro; PORTUGAL: Pota voladora.

Remarks: The remarkable morphological variation observed throughout the distributional range of the species (characterized 
by a number of more or less distinct morphotypes), along with its disjunct occurrence on both sides of the Atlantic, has led to the 
suggestion of the existence of a multiple species complex. Recent studies, both on systematics, morphometry and genetics of
I. coindetii from across the distributional areas, seem to reject this hypothesis (Martinez et al., 2005a,b, Carlini et al., 2006). 
However, the high variability observed, along with the confirmed existence of at least 2 basic distinct morphological forms, 1 
inhabiting the Mediterranean Sea the other inhabiting the Atlantic Ocean, support the need for further morphological and 
genetic studies.

With regard to the broad variation in results of various age analyses we offer a strong cautionary note: in spite of the recognized 
validity of age estimation by statolith analysis, several studies suggest that values should be regarded as estimates, not 
absolutes.

Literature: Mangold-Wirz (1963), Roper et al. (1984), Guerra (1992), Jereb and Ragonese (1995b), Rasero et al. (1996), 
Lordan etal. (1998a), Roper and Mangold (1998), Roper et al. (1998), Sanchez etal. (1998b), Belcari (1999c), Arvanitidis etal. 
2002, Martinez etal. (2005a,b), Ceriola etal. (2007), Hastie etal. (2009).

Illex oxygonius Roper, Lu and Mangold, 1969 Fig. 288

Illex oxygonitis, Roper, Lu and Mangold, 1969a, Proceedings of the Biological Society of Washington, 82: 295-322. [299], 
[Type locality: 24°13’N, 81°58W, western Central Atlantic Ocean],

Frequent Synonyms: None.

Misidentifications: Non Illex illecebrosus (Lesueur, 1821), in part; I. coindetii (Verany, 1839), in part.
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FAO Names: En -  Sharptail shortfin squid; Fr -  Encornet rouge à pointe; Sp -  Pota puntiaguda.

hectocotylus tentacular arm ventral view o f mantle
dorsal view

Fig. 288 Ille x  oxygonius

30°W 30°E 60°E

Diagnostic Features: Mantle widest at anterior end, long and narrow; tapers gradually to elongate point posteriorly;
males with sharp triangular dorsal lobe at mantle opening. The hectocotylus with distal hectocotylized portion of arm IV 
(HA3) moderately long, about 29% (24 to 32%) of total arm length (HALt); 3 knobs and 2 slightly flattened papillae proximal to 
well-developed lamellae in dorsal row; basal, suckerless part (HAb) of hectocotylized arm 4% of total arm length; proximal 
sucker-bearing part (HA1) with 7 pairs of normal suckers; distal sucker-bearing part (HA2) with sucker diameters reduced in 
size by about one-quarter on both rows. Rows normally separated; oral surface of arm constricted slightly in transition zone 
between HA1 and HA2, but with no distinct reduction of arm musculature between normal and reduced sucker areas; 
trabeculae not modified as fringed lobes; hectocotylized arm longer and more robust than opposite arm in fully mature 
animals. Club-sucker rings of largest distal medial manal suckers smooth, without crenulations or notches. 
Head-width index high, 20.7 (19to23) in mature males, 17.8 (16to20) in mature females. Arms long, robust, especially Arms II 
and III in males. Lower beak with jaw edge curved, long; wing short, narrow, lobate; rostral width wide; lateral wall long, pointed. 
Upper beak with hood short, very thin, weak; shoulder smooth, straight or slightly curved; rostrum short; wing short; jaw angle 
with small notch; lateral wall long, deep; 
crest straight. Fin angle in mature males 
acute, 25° to 35°, occasionally 40°; fin 
w id th  eq ua l to  fin  len g th .
Spermatophore eone at oral end of 
cement body, funnel-shaped, with sides 
equal, broadly triangular in outline; oral 
tube re la tive ly  broad; aboral neck 
moderately short, narrow. The colour of 
the live animal is reddish to reddish brown, 
more vivid on dorsal head and mantle; 
more pale, yellowish ventrally.

Size: Maximum mantle length 230 mm in 
males, 210 mm in females.

Geographical Distribution: Western 
North Atlantic, off mid-Atlantic United 
S tates from  o ff New Jersey, the 
Chesapeake Bight, southward through the 
Florida Current and into southeastern Gulf 
of Mexico; Gulf of Guinea, eastern 
A tlan tic , s ing le  record. L im its of 
geographical distribution of species not 
well defined because of lack of
comprehensive collections (Fig. 289). F ig 289 R f a  oxygonius

Known distribution

0 °
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Habitat and Biology: Illex oxygonius is primarily a neritic species that occurs at depths between 50 and 550 m within a 
temperature range from 6° to 13°C. It is associated with the bottom during daylight hours but disperses into the water column at 
night. Its biology, abundance and total distribution, are largely unknown. It is believed to feed on crustaceans and fishes, similar 
to its congeners. It is sympatric with both I. illecebrosus in the northern parts of its range and I. coindetii in the southern parts. 
All 3 species appearto co-occur in the Straits of Florida, but this needs to be confirmed with more precisely located collections.

Interest to Fisheries: At present, the species is taken only as bycatch in bottom trawl fisheries. When concentrations are 
discovered, the species would be a valuable fishery resource because its size and consistency are excellent for human 
consumption, just as with its congeners.

Remarks: Nigmatullin (1989) suggested that /  oxygonius was an example of advanced spawning and spent squid traits typical 
of final life stages of small-sized mature squids of the 2 other species of Illex Subsequently, however, 2 significant genetic 
studies (Martinez etal. 2005a, b, Carlini et al. 2006) have confirmed the existence of 4 species of Illex, including verification of 
the distinct species status of I. oxygonius. The 2 different techniques used, allozyme polymorphisms (from purpose-caught, 
freshly prepared specimens) and cytochrome C oxydase subunit I (from formalin-fixed museum specimens), differed somewhat 
in results and cohesion. Consequently, especially in areas where distributions overlap, specific identification of some specimens 
remains tenuous until further research clarifies the situation.

Local Names: USA: Sharptail shortfin squid.

Literature: Roper et al. (1969a), Roper et al. (1998), Vecchione (2002), Martinez et al. (2005a,b), Carlini et al. (2006).

2.22.2 Subfamily OM M A STREPH INAE Posselt, 1891

Ommastrephinae Posselt, 1891, Videnskabelige Meddelelserfra den Naturhistoriske Forening: Kj0benhavn, 1890: 301-359. 

Type Genus: Ommastrephes d’Orbigny, 1834 in 1834-1847.

Diagnostic Features: Small yellow subcutaneous photophores (similar to short grains of rice) on mantle, fins, head and 
arms; some species may have different arrangement and form of photophores, e.g. large mantle photophores with reflective 
subjacent layer; 1 ocular and 1 or 2 intestinal photophores present. Mantle wide, posterior end without pronounced pointed 
tail; funnel groove with clearly defined side pockets; tentacle fixing apparatus with one or several knobs that alternate with 
smooth-ringed suckers; rings of large suckers on manus with either one large median tooth in distal part of ring, or with 4 large 
teeth, 1 at each quadrant.

Table 11

Comparison of genera of Ommastrephinae1

Largest manus 
sucker

Visceral
photophores

Enlarged, easily visible, 
subcutaneous 
photophores

Hectocotylus 
with lateral 

pores
Ann tips

Dosidicus Toothed, enlarged 
tooth in each quadrant

2 round organs, 
no streaks

None Yes
Attenuate at >350 mm ML, 

with 200-500  small suckers

Eucleoteuthis Smooth except 
1 tooth

1 round organ, no 
streaks

C ircular pads and streaks No Normal

H yaloteuthis Smooth, sometimes 
1 tooth

1 round organ, no 
streaks

circular pads No Normal

Ommastrephes Toothed, enlarged 
tooth in each quadrant

None None No Normal

O rnitho teuth is Toothed, no enlarged 
teeth

1 or 2 round 
organs, streak

None Yes Normal

Sthenoteuthis Toothed, enlarged 
tooth in each quadrant

2 round organs, 
no streaks

None
Yes; No in early 

maturing form Normal

11 from Young and Vecchione (2008g)
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Ommastrephes d’Orbigny, 1834 in 1834-1847

Ommastrephes d’Orbigny, 1834 in 1834-1847. Mollusques. Voyages dans I’Amerique Meridional, 5(3): 1-758, 85 pis. [45], 

Type Species: Ommastrephes bartramii (Lesueur, 1821 ).

Diagnostic Features: The funnel groove has a foveola with 5 to 8, occasionally 9, longitudinal folds and 2 to 5 (mainly 3 
or 4) distinct side pockets. External light organs present, including small, scattered, subcutaneous photophores embedded 
in the tissue of the mantle, head and ventral arms, but no large dorsal mantle photophore is present. No ocular nor intestinal 
photophores present. A long, wide, silvery or golden opalescent strip extends along the ventral midline from just 
posterior to the mantle opening to the level of the anterior edge of the fins. Similar silvery or golden tissue occurs on the 
ventral surface of the head and ventral arms. A relatively dense aggregation of small subcutaneous photophores is 
concentrated under this opalescent tissue. The dactylus of the tentacular club has 4 rows of small suckers. The 
carpal-locking apparatus on the tentacular stalk has 2 to 5 knobs and 2 to 4 smooth-ringed suckers; 4 to 7 suckers with 
denticulate rings occur on the carpus proximal to the first knob. The largest medial suckers on the manus of the tentacular 
club have 4 large pointed teeth, 1 at each quadrant. The tips of all arms are not attenuate. The arms have 24 to 35 pairs of 
suckers. The tips of the trabeculae of the protective membranes do not project beyond the edge of the membrane. The ventral 
protective membranes of arms III are very wide, and in adult females they expand into a large, triangular, membranous 
lobe. Right or left ventral arm is hectocotylized with the smooth type of modification, without suckers. Fins rhomboidal, slightly 
attenuate posteriorly; fin length 40 to 50% and width 60 to 85% of mantle length; fin angle 46° to 65°. The eone flags of the 
gladius are short, rhomboidal, with distinct radial creases. The greatest width of the eone flags is about 56% of the width of the 
rachis. The marginal rigidity ribs of the rachis are doubled; the axial rigidity rib of the rachis is wide, rounded-rectangular in 
cross-section. The lateral plates of the gladius do not adhere to the dorsal surface of the rachis but form wide free folds over the 
rachis. The stem of the rachis is short, reminiscent of a mammalian vertebra in cross-section. The width of the stem is slightly 
greater than its thickness. The eone is short, flattened laterally. A rostrum is absent. The alveola is thick, covered with tiny ribs 
and thorns. Spermatozoa have 1 flagellum.

Geographical Distribution: Widely distributed in subtropical and partly temperate waters of both hemispheres in the Atlantic, 
Indian and Pacific Oceans.

Remarks: Monotypie: a single oceanic species is recognized. Restriction profiles of 2 endonucleases, Alu I and Tsp509 I are 
diagnostic for species identification.

Ommastrephes bartramii (Lesueur, 1821) Fig. 290

Loligo bartramii Lesueur, 1821, Journal of the Academy of Natural Sciences of Philadelphia, 2(1): 86-101. [90, pi. 7], [Type 
locality: Not designated].

Frequent Synonyms: Loligo bartramii Lesueur, 1821 ; Stenotenthis bartramii (Lesueur, 1821 ); Loligo vitreus Rang, 1835 
in Ferussacand d’Orbigny, 1834-1847; Ommastrephes cylindraceus d’Orbigny, 1835/n Ferrusacand d’Orbigny, 1834-1847; 
Loligo pironneauii Souleyet, 1852; L. pironneciuii Souleyet, 1852; Onychoteuthis brevimanus Gould, 1852; Loligo 
touchardii Souleyat, 1852; Ommatostrephes bartrami Steenstrup, 1880; Sthenoteuthis bartramii Verrili, 1880; 
Ommastrephes ensifer Owen, 1881; O. caroli Furtado, 1887; Sthenoteuthis bartramii caroli Pfeffer, 1900; Ommastrephes 
caroli stenodactyla Rancurel, 1976b.
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FAO Names: En -  Neon flying squid; F r -  Encornet volant; Sp -  Pota saltadora.

dorsal view of female ventral view of male
Fig. 290 Ommastrephes bartramii

dorsal view of male
10 mm

hectocotylus

tentacular 
club base

Diagnostic Features: The same as those given for the monotypic genus.

Size: In the North Atlantic Ocean and the Southern Hemisphere the maximum mantle length of females is 800 to 900 mm (body 
weight 20 to 25 kg) and of males it is 400 to 420 mm (body weight 2 to 2.2 kg), and in the North Pacific the maximum mantle 
length of females is 500 to 600 mm (body weight about 6 kg) and of males it is 400 to 450 mm (body weight 2 kg to about 2.9 kg).

Geographical Distribution: Ommastrephes bartram ii is an extremely widely distributed ommastrephid species with an 
oceanic bi-subtropical (anti-tropical) worldwide distribution. It inhabits the great subtropical ocean gyres in subtropical and partly 
temperate oceanic waters, but it is excluded from the equatorial waters of all 3 oceans (Fig. 291).

1 20*W 6 0°W

30° N 3Ü-N

1 2 0 'É lao* 120 60 *W

Fig. 291 Ommastrephes bartramii
I  Known distribution
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Habitat and Biology: Ommastrephes bartramii principal (nuclear) part of distributional range is in subtropical water masses. 
In the temperate and partly tropical zones O. bartramii penetrates into warm and cold boundary currents, respectively. It occurs 
at sea surface temperatures from 10° to 25°C, generally over bottom depths greater than 200 m. Three major populations, or 
subspecies, not yet formerly described, inhabit 3 massive, but isolated, regions of the species range.

1) The North Atlantic subspecies is distributed in the Northern Hemisphere from the North Sea and the Shetland Islands
(60°N)to the Grand Banks of Newfoundland (48°N), and southward from Mauritania (commonly to 18°N but sometimes 
to 9°N) to the southern part of the Sargasso Sea and south Florida (23°N to 25°N). Occasionally it penetrates into the 
most eastern part of the Gulf of Mexico.

2) The Southern Hemisphere conspecific group is distributed in a broad circumglobal band in subtropical waters of all 3
oceans. In the South Atlantic its range extends from 13°S to 46°S, rarely to 50°S in the western part, and from 14°S to 
40°S in the eastern part. In the southern part of the Indian Ocean this subspecies is distributed between 20°S and 40°S to 
the Australian coast in the north and to the Great Australian Bight (135°E) in the south. Its range in the South Pacific 
extends from the Australian and Tasmanian coasts between 20°S and 46°S in the eastern part, between 25°S and 48°S 
in the central part, and between 12°S (commonly from 16°S to 18°S) and 46°S eastward to 78°W in the western part, 
where the natural boundary of its habitat probably is the core waters of the Peruvian Current.

3) The North Pacific subspecies of Ommastrephes bartramii is distributed in the same broad band that extends from east
of the southern Kurile Islands (47°N) (in some years it penetrates further north to the Commander Islands (55°N)), and 
the western Aleutian Islands (53°N) to Taiwan Province of China and the Bonin Islands (23°N) in the western part, and 
from southern British Columbia (50°N) to the middle coast of Mexico (20°N) in the eastern part of the North Pacific 
Ocean. Occasionally it penetrates into the Sea of Japan. The North Pacific population is represented by 2 seasonal 
cohorts (autumn and winter-spring) and 4 stocks, each defined geographically and seasonally. Paralarvae from northern 
Hawaiian waters have been identified by diagnostic restriction profiles of 2 endonucleases.

This abundant oceanic/nektonic species inhabits open waters over depths greaterthan 200 to 400 m, and it is not associated in 
any way with the bottom, to the extent that it appears to actively avoid areas over seamounts. It inhabits the entire water column 
through epipelagic, mesopelagic and upper bathypelagic zones from 0 to 1 500 m and it has a true oceanic distribution and life 
style strategy, different from the “offshore” squids more associated with the continental shelf break with its upwellings, 
convergent flow patterns, frontal formations, etc. (e.g. Ulex illecebrosus, I. argentinus, Todarodes pacificus, Nototodarus 
spp.). For example, O. bartramii inhabits the unique frontal areas between the Southern Ocean and the areas to the north, 
where they effectively occupy the ecological niche normally associated with fishes in the epipelagic zone.

The planktonic paralarvae, post-paralarvae and juveniles up to 100 to 150 mm mantle length inhabit 0 to 100 m in surface 
waters during day and night. Squids of 60 to 150 mm mantle length may burst through the surface and glide through the air 
when they are threatened and pursued by predators. At night most juveniles of 60 to 150 mm mantle length descend from the 
surface layers to depths of about 40 to 100 m. Subadults and adult squids up to 600 to 650 mm mantle length undergo daily 
vertical migrations through a significant depth range. At night they concentrate for active feeding mostly in surface and 
subsurface layers between 0 and 100 m to 150 m (mainly 0 to 40 m or 30 to 70 m), but some portion of the population may 
remain in the deep layers of the daytime habitat. About an hour before the morning sunrise period they begin to migrate from 
surface waters to depths of 150 to 600 m in the higher latitudes of their geographical range and to depths from 400 to 1 500 m 
(mainly 600 to 800 m) in the lower latitudes; both populations remain at their depths during the daytime, principally in a state of 
low activity. Squids of 100 to 650 mm mantle length (modal size 150 to 350 mm) are fished in the surface layers during the night. 
Large females of more than 650 mm mantle length do not migrate to the surface at all, but permanently inhabit depths of 300 to 
800 m throughout the 24-hour day.

The structure of O. bartramii populations (2 cohorts, 4 stocks) is complex in the most intensively studied part of the species’ 
North Pacific range. The area for reproduction is located in the subtropical waters to the south of 35°N to 40°N, while active 
feeding and somatic growth occur in high latitude temperate areas occupied by migrating squid.

Spawning occurs almost year round in the North Pacific. Two principal intraspecific groups, cohorts, are distinguished by 
the time reproduction occurs: 1) a fall or autumn cohort that spawns in autumn with the hatching period from September to 
February, and 2) and the winter-spring cohort that spawns in winter with the hatching period principally from January to May 
and sometimes to August. Both groups have a 1-year life cycle. These 2 cohorts each are subdivided into 2 subgroups (stocks) 
by size composition, paralarval distribution and parasitic helminth infection rates (Fig. 292).
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Fig. 292 Migration patterns of the autumn and winter-spring cohorts of red flying squid 
(Ommastrephes bartramii) in the North Pacific

(from Bower and Ic liii, 2005)
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The size of mature females of the autumn spawning group is greater than 460 mm mantle length, while the size at maturity of 
the winter-spring spawning group of mature females is smaller than 490 mm mantle length. The size of squid of the autumn 
group during the summer period is much larger than that of the winter-spring group (380 to 460 mm mantle length and 160 to 
280 mm mantle length, respectively), and they also differ by maximum size (600 and 490 mm mantle length, respectively). 
Males are non-migratory; they remain in subtropical waters and do not migrate to the northern grounds. Migrating squid are 
capable of covering 5 to 10 km per day. It has been observed that the parasite load of O. bartramii is sufficiently different 
geographically as to differentiate between populations associated with eastern and western Pacific feeding grounds.

The North Atlantic reproductive/spawning area is located in the subtropical waters to the south of 45°N to 50°N. The more 
high-latitude temperate areas of these ranges are used by migrating squid, mainly females, as foraging zones in summer and 
early autumn. In the northeast Atlantic, after the summer feeding migration of large immature females into high latitudes, 
including the North Sea, some specimens (600 to 800 mm mantle length) remain in this feeding part of the range. Some of these 
non-migrating, large squid are stranded during strong winter storms onto the shores of the British Isles, Faeroe Islands, 
Denmark, Germany and Holland, and these “sea monsters” stirred the imagination of the coastal inhabitants in early times.

In the Southern Hemisphere the latitudinal, feeding and spawning structure of the population probably is similar to that in the 
Northern Hemisphere: the reproductive/spawning area is in subtropical waters (mainly between 20°S and 30°S to 35°S) and the 
foraging area occurs in temperate waters (35°S to 50°S) that are used in the southern summer period.

The North Atlantic and Southern Hemisphere males start to mature at 270 to 300 mm mantle length and all males larger than 
320 mm mantle length are mature. Two groups are distinguished among females by their size at maturation: 1) females of the 
middle-sized group mature at 360 to 600 mm mantle length, and 2) females of the large-sized group mature at greaterthan 650 
to 700 mm mantle length.

The life span of males and middle-sized females is 1 year; the life span of the large female group is not known.

Spawning in the North Atlantic and the Southern Hemisphere occurs throughout the year, with some seasonal activity from 
spring to the beginning of autumn in the corresponding hemisphere. Potential fecundity varies from 3 to 8 million oocytes in 
females of the middle-sized form and from 12 to 18 million in the large-sized group. Relative fecundity is 900 to 1 500 oocytes 
per gramme.

The size of ripe eggs is 0.9 to 1.2 mm. The maximum number of eggs in the oviducts of mature females varies between 0.5 and 
2 million eggs, depending on the size of the mature females. Ommastrephes bartramii females are intermittent, multibatch 
spawners. After the first spawning, they continue to feed and grow in order to mature the next portions of oocytes for subsequent 
spawnings. Spermatophore morphometry, length and numbers are different in same-sized males from the North Atlantic and 
from those in the other parts of the species range. The length of spermatophores in the North Atlantic males varies between 32 
and 53 mm (10.3 to 14.7% mantle length, and in other regions it is 22 to 41 mm (7.6 to 10.7% mantle length). The number of 
spermatophores in the Needham’s sao of mature males is 500 to 800 in North Atlantic males and 900 to 1 700 in males from the 
Southern Hemisphere and the North Pacific. Mass mating occurs in surface layers at night in the “head to head” position, and 
probably promiscuity occurs. Duration of copulation is 1 to 2 minutes. Spermatangia are attached to the buccal eone and 
membrane. Between 115 and 160 seminal receptacles occur on the buccal membrane.

As with its subfamilial relatives, O. bartramii is a high speed, manoeuvrable and powerful squid that reacts very quickly to any 
change in its surroundings. Juveniles up to 120 to 160 mm mantle length are able to “fly”: they burst from the surface and glide in 
the air some tens of metres when they are endangered by attacking predators. This species is a powerful, epipelagic, 
jet-propelled swimmer equipped with a strongly muscular mantle for maximum thrust and short, muscular, triangular fins for 
stabilization and manoeuvering. The measured horizontal sustained speed of adult squid (370 to 530 mm mantle length) in the 
sea varies between 6 and 17.6 km per hour, while the burst speed is greater. During evening and morning vertical migrations the 
swimming speed is less and varies on average from 3 to 5 km per hour. The species is an obligate shoaling squid throughout 
ontogenesis. Distinct shoals (schools) are comprised of uniform-sized squid. Shoal size varies from 2 to about 150 individuals, 
sometimes more. At the low-latitude periphery of the geographic range, this species may form joint schools with same-sized 
Dosidicus gigas, Sthenoteuthis otilaniensis and S. pteropus.

Ommastrephes bartramii is an active predator throughout all ontogenetic stages; this requires periodic changes in prey 
selection. Paralarvae feed on micro- and mainly mesozooplankton (copepods, juveniles of euphausiids and amphipods). 
Post-paralarvae and juveniles of 10 to 120 mm mantle length feed on meso- and macroplanktonic invertebrates, mainly 
euphausiids, amphipods, chaetognaths, heteropods, thecosome pteropods and the larvae and small juveniles of fishes and 
squids. Squid of 120 to 180 mm mantle length sharply increase their predation on planktivorous teleosts (mainly myctophids 
and sauries) and small squids. Feeding of subadult and adult squid of 500 to 600 mm mantle length takes place during night 
time in surface layers from 0 to 70 m, and feeding activity is significantly reduced during daytime at the greater depths of the 
mesopelagiczone. The broad spectrum of prey for this adult size group of squid is relatively similar in the different parts of the 
vast geographical range of the species. These squid feed principally on myctophids (Electrona, Myctophum, Hygophum, 
Diaphus, Symbolophorus, Lasmpanyctus, Protomyctophum, Ceratoscopelus, etc.), sternoptychids (Maurolicus, 
Argyropelecus), sauries (Cololabis saira, Scomberesox saurus), and to a lesser degree on juveniles of predatory fishes 
(chauliodontids, paralepidids, gempylids, etc), flying fishes, squids (mainly Onychoteuthis borealijaponica and spp., 
Berryteuthis anonychus, Gonatus berryi and s p p., /I bra Hops is spp., histioteuthids, enoploteuthids, conspecific juveniles) and 
on pelagic shrimps, amphipods and euphausiids. Large females larger than 650 to 700 mm mantle length feed at mesopelagic
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depths on middle-sized, mesopelagic non-migratory predatory fishes, (e.g. myctophids: Bathylagus ochotensis, 
Lampanyctus regalis, Protomyctophum thompsoni and Stenobrachius nannochir), squids and to a lesser degree on large 
shrimps.

In geographical areas where the distribution of O. bartramii overlaps with other oceanic ommastrephid squid in the same 
ecosystem, a niche separation occurs; for example, when it overlaps with Todarodes pacificus, it feeds principally on 
crustaceans, while T. pacificus preys on fishes.

The main predators of O. bartarmii also change during ontogenesis. Paralarvae and post-paralarvae are eaten by small 
squids, as well as plankton-eating and small carnivorous teleosts, including juveniles and subadults of tunas. Juveniles (3 to 14 
mm mantle length) are the prey for large squids (mainly conspecific adults), cod (Gadus morhua), lancet fishes (Alepisaurus 

ferox), and tunas (Thunnus alalunga, T. obesus, T. albacares, T. thynnus, etc). The Pacific pomfret (Bramajaponica) is an 
important predator of O. bartramii juveniles in the central part of North Pacific. In addition, they are eaten by sea birds: 
black-browed albatross (Diomedea melanophris), shy albatross (Diomedea cauta), cape gannet (Morus capensis) near 
South Africa, red-footed boobies (Sula sula) near the Hawaiian Islands, Parkinson’s petrel (Procellariaparkinsoni), Herald 
petrel (Pterodroma heraldica), Kermadec petrel (Pterodroma neglecta), Murphy’s petrel (Pterodroma ultima) in the South 
Pacific near the Pitcairn Islands, and seabirds breeding in the Hawaiian Islands. The major predators of subadult and adult 
O. bartramii are swordfish (Xiphias gladius), blue marlin (Makaira mazara), some active species of sharks (Prionace 
glauca, Sphyrna zygaena, S. lewini. Carcharhinus longimanus, etc.) and sperm whales (Physeter macrocephalus). 
Ommastrephes bartramii is a dominant squid species in the diets of yellowfin tuna (Thunnus albacares) and especially of 
swordfish (Xiphias gladius) off eastern Australia. Swordfish and sperm whales are common important predators on adult 
mature squid in all parts of the species range, mainly on females of 300 to 600 mm mantle length and possibly to the maximum 
size. Other representatives of marine mammals also are known as significant predators: northern fur seal (Callorhinus 
ursinus), cape fur seal (Arctocephaluspusillus), sub-Antarctic fur seal (Arctocephalus tropicalis), northern elephant seal 
(Mirounga angustirostris), short-beaked common dolphin (Delphins delphis), Cuvier’s beaked whale (Ziphius cavirostris), 
killer whale (Orcinus orca), false killer whale (Pseudorca crassidens), short-finned pilot whale (Kurioshio Current) and 
Baird’s beaked whale (Berardius bairdii). Remains of subadult O. bartramii of 360 mm mantle length were found in stomach 
contents of giant squid, Architeuthis, in southern African waters.

An helminth fauna parasitic on O. bartramii of 14 species of larval trematodes, cestodes, nematodes and acanthocephalans 
has been described. Two species of nematodes affect commercial utilization and value. Larvae of Anisakis sp. are mortally 
dangerous to humans; however, they are localized in the ovaries and encysted in coelomic membranes, neither of which is used 
for human food, so the danger largely is eliminated. Thousands of larvae of Porrocaecum sp. may be encysted on the internal 
mantle wall, and they may reduce the quality of the marketable product with high levels of infestation.

Interest to Fisheries: In spite of its worldwide distribution, Ommastrephes bartramii is fished commercially only in the North 
Pacific Ocean where its populational structure and abundance seem to be maximized for exploitation. Fisheries have not 
developed in other parts of its distributional range, although several studies suggest that a fishery might be sustainable in the 
Atlantic. Experimental fisheries were carried out in the Tasman Sea and the slope waters off the coast of Uruguay without 
successful commercial results. However, continued demand for squid products, steady to elevated price structures, and 
increased knowledge about the biology and populational structure of the species may lead to geographically expanded fishery 
exploitation.

The total, instantaneous biomass of O. bartramii is about 10 to 13.5 million tonnes, including 8 to 10 million tonnes outside the 
national Exclusive Economic Zones (EEZs). The total tonnage is distributed in the different parts of the species geographic 
range as follows: North Pacific -  3 to 3.5 million tonnes, South Pacific -  2 to 2.5 million tonnes, North Atlantic -  2 to 2.5 million 
tonnes, South Atlantic -  2 to 3.5 million tonnes, Indian Ocean -  1 to 1.5 million tonnes.

The fishery in the North Pacific is seasonal; it begins in June and lasts through December. In recent years the fishery has 
continued through February off northeastern Honsu. The most productive period is July to August when about 50% of the total 
annual catch is harvested. The fishery is based on the location of squid feeding concentrations. The fishing grounds are situated 
in a wide belt between 30°N and 45°N from Japan to the American west coast, i.e. throughout the full extent of the feeding 
grounds. Regions of high biological productivity are conducive for concentrations of feeding O. bartramii and, consequently for 
fishing effort. Such areas where warm-core rings form and O. bartramii fisheries exist are in the Kurushio Current system off 
Japan and the East Australia Current off southeastern Australia. Sea surface temperatures for optimal catches range between 
12° and 22°C depending on season (month) and locality on the broad fishing grounds.

Ommastrephes bartramii was first commercially fished in the North Pacific by Japanese jig vessels off the Pacific coast of 
Japan in 1974, and the fishery rapidly developed. The driftnet fishery was introduced for this species in September 1978 and 
due to overexploitation by both fisheries on the stock, serious competition developed between the driftnet and jig fisheries. To 
calm this conflict, the Japanese Government separated the fishing grounds for these fisheries in 1979: the jig fishery was limited 
to waters west of 170°E longitude and the driftnet fishery was restricted to the waters east of 170°E. longitude. Subsequently, 
South Korean driftnet vessels, Taiwan Province of China jig and driftnet vessels and Chinese jigging fleef a/so joined the fishery. 
Since 1993 the fishery has been limited to a jigging fishery only, due to the moratorium on the commercial use of large-scale 
driftnets introduced into practice by the 45th United Nations General Assembly in 1991.



300 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Rough estimations by Japanese investigators suggest limits of 300 000 to 700 000 tonnes for the possible sustainable annual 
catch rate of O. bartramii. However, a decreasing trend in the catches for the last years is shown by the FAO statistics (i.e. to 
about 18 500 tonnes in 2007).

The huge number of squid throughout the remaining part of species range is scattered over vast areas. However, potential 
fishery areas exist where squid concentrations are sufficiently high to warrant an experimental fishery to be carried out. These 
areas include: the southwestern Pacific Ocean near Australia and New Zealand and the southeastern part of the Indian Ocean 
near Australia; the slope and adjacent open waters around South Africa, far southeastern South Atlantic Ocean, the 
Brazil-Falkland Confluence area between 34°S and 44°S, as well as on the warm side of the Brazil Current between 32°S and 
25°S in the southwestern Atlantic Ocean; the area between Cape Blanc (21 °N near northwest Africa) and the Canary Islands; 
near the Azores Islands; around the North sub-Arctic Frontal Zone in the North Atlantic Ocean.

Local Names: ARGENTINA: Calamar rojo; AUSTRALIA: Red ocean squid; CANADA: Red flying squid, Neon flying squid; 
CHINA: róu-yú, bá-shi-róu-yú, qíang-rOu-yú; FRANCE: Encornets rouges, Calmars rouges; GERMANY: Pfeilkalmar, 
Flugkalmar; ITALY: Totano nero; JAPAN: Aka-ika (Red squid), Murasaki-ika (Purple squid), Baka-ika (shortened form of Baka ni 
ookii ika (very large squid), Kuro-ika, Goudou-ika; KOREA: Bbal-gang-O-jing-eo; PORTUGAL: Pota de orelhas, Pota saltadora; 
ROUMANIA: Calmarul zburator; RUSSIA: Kal’mar bartramia, Neonovyj kal’mar, Letaujschij kal’mar; SPAIN: Pota saltadora; 
TAIWAN PROVINCE OF CHINA: Chï-yÓu; UK: Large squid; URUGUAY: Calamar rojo; USA: Neon flying squid, Red flying 
squid, Webbed flying squid.

Remarks: Three subspecies of Ommastrephes bartram ii inhabit the North Atlantic, the North Pacific and the circumglobal 
Southern Hemisphere, but they have not yet been formerly described. These 3 geographically isolated populations are 
differentiated by spermatophore morphology, by their size structure (Zalygalin et al., 1983; Nigmatullin et al., 2003) and by 
substrate-inhibitory traits of optic ganglia cholinesterases (Shevtsova et al., 1979). It is critically necessary that a special 
taxonomic revision of this species be undertaken in order for the 3 subspecies to be officially established and named, based on 
well-founded systematic analyses and descriptions. This is necessary not only for systematic and nomenclatural purposes, but 
it is important for biological and, especially, fishery-oriented management reasons.

Literature: Wormuth (1976), Roper etal. (1984), Dunning (1998a, b,f), Yatsu and Mori (2000), Bower and Ichii (2005), Brunetti 
et al. (2006), Wakabayashi et al. (2006).

Dosidicus Steenstrup, 1857

Dosidicus Steenstrup, 1857a, Videnskabelige Meddelelser fra den Naturhistoriske Forening i Kjobenhavn, 1856-1857: 
120- 121. [ 120],

Type Species: Dosidicus gigas (d’Orbigny, 1835).

Diagnostic Features: Funnel groove deeply excavated in foveola, rounded anteriorly, with average of 7 longitudinal ridges
and 4 or 5 side pockets; carpal-locking apparatus present on tentacular club; medial suckers on manus with 4 large teeth, 1 in 
each quadrant; dactylus of tentacular club with suckers in 4 longitudinal rows; small subcutaneous photophores on ventral 
surface of mantle, head and arms III and IV, 2 intestinal photophores (in juveniles/subadults); photophore present on ventral 
surface of eyeballs (in juveniles/subadults); no large mantle photophores; right or left arm IV hectocotylized, modified 
section smooth; tips of all arms in adults very attenuate, thin, with numerous, minute, densely-packed suckers; longitudinal 
ridge of mantle component of locking cartilage with anterior bifurcation; cross-section A of gladius with 3 lateral lobes.

Remarks: Monotypie.
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Dosidicus gigas (d’Orbigny 1835) Fig. 293; Plate IX , 54

Ommastrephes gigas d’Orbigny 1835, in 1834-1847, 
Voyage dans I’Amérique.Meridionale, 5(3): 1-758 [50, 
pi 4], [Type locality: 40°S to 60°S Valparaiso, eastern 
South Pacific Ocean],

Frequent Synonymys: O m m astrephes g igas  
d’Orbigny 1835; O. giganteus d’Orbigny, 1839-1842, in 
Ferussac and d’Orbigny, 1834-1848; O. giganteus, 
Gray, 1849; Dosidicus eschrichti Steenstrup, 1857a;
D. steenstrupi Pfeffer, 1884.

FAO Names: En -  Jumbo flying squid; Fr -  Encornet 
géant; Sp -  Jibia gigante.

Diagnostic Features: The mantle is large, robust, 
thick-walled. The fins are rhomboidal, very muscular, 
broad, width 56% of mantle length (49 to 65%), length 
45% (41 to 49%) of mantle length, single fin angle 57° 
(50° to 65°). The funnel groove is deeply excavated in 
the foveola, rounded anteriorly, with an average of 7 
cutaneous longitudinal ridges and 4 or 5 lateral side 
pockets. The dactylus of the tentacular club has suckers 
in 4 longitudinal rows. The carpal-locking apparatus has 1 
to several knobs that alternate with smooth-suckered 
rings. The largest suckers on the manus of club have 1 
enlarged central tooth distally and 3 smaller enlarged 
teeth in the other quadrants. Small subcutaneous 
photophores occur on the ventral surfaces of the mantle, 
head and arms III and IV; 2 small intestinal 
photophores exist. These are visible in juveniles and 
young individuals but are obscure in adults. The 
longitudinal ridge of the mantle component of the locking 
cartilage has an anterior bifurcation. The distal tips of the 
arms, especially in adults, are drawn out into very long, 
attenuate tips with 100 to 200 minute, closely packed 
suckers; dorsal protective membrane on arms very 
weakly developed, but the trabeculae are well developed, 
muscular, exposed papillae; either right or left arm IV is 
hectocotylized (not both on the same specimen) by 
absence of suckers and stalks at arm tip, and expanded 
and perforated protective membranes. The anterior 
section of the gladius is tri-lobed or A-shaped in 
cross-section; the gladius lacks vanes, is very narrow, 
rod-like, then widens slightly posteriorly into a small terminal 
conus.

Size: Large-sized species: maximum total length 
approaches 2.5 m, with a maximum mantle length of 1.2 m 
(off Chile); maximum weight to 50 kg. Attains about 1 m 
mantle length in the northern population; common mantle 
length to about 500 to 800 mm; common weight to about 20 
to 30 kg.

Geographical Distribution: Dosidicus gigas exhibits a 
broad and variable range in the eastern Pacific Ocean: from 
approximately 22°N to 22°S, limited approximately by the 
20°C isotherm. Unusual periodic extensions of range reach 
into the 50° North and South regions; records are confirmed 
from 59°N in Alaska, and from 53°S, approaching Tierra del 
Fuego. The longitudinal range westward into the open 
equatorial Pacific Ocean probably extends to 125°W, but the 
full extent is not clearly known (fishing has been successful 
in waters 1 000 km off the Peruvian coast) (Fig. 294).

hectocotylized arms

tentacular club dorsal view

Fig. 293 Dosidicus gigas

160°W H O H  120°W 100°W 80°W 60°W 40°W

160°W 140°W 120°W 100°W 80“W

Fig. 294 Dosidicus gigas
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Habitat and Biology: Dosidicus gigas is one of the largest and most abundant nektonic squids in the epipelagic zone of the 
world oceans; it is endemic to the eastern Pacific Ocean and its distribution seems to be limited by the isoline of phosphate of 
0.8 mg. concentration and by the 20°C surface isotherm. During the El Niño event of 1997-1998 that affected coastal 
oceanographic conditions as far north as northern California and Oregon, associated with the advection of anomalously warm 
water into inshore waters, D. gigas was reported in Oregon for the first time and was caught in large numbers. Asimilar, though 
much more wide-spread and invasive El Niño event in 2002-2006 carried D. gigas into Alaskan waters forthe first reported time 
as far north as 59°N. This species has undergone a sustained range extension into central and northern California waters. This 
invasion has impacted the ecosystem dynamics in Monterey Bay where it has established permanent residence since 2002 in 
coincidence with climate-linked oceanographic conditions and a consequent reduction in competing top-level predators. The 
abundance of Pacific hake (Merhiccious productus), a principal prey of the Humboldt squid and the most important 
commercial groundfish species, has declined markedly in coincidence of the establishment of D. gigas in the region.

The jumbo flying squid is known to descend to depths in excess of 1 000 m. An ultrasonic telemetry system was employed to 
track vertical and horizontal movements of 3D. gigas off the Costa Rica Dome and in Peruvian waters. Squid were tagged and 
released after sunset and tracked for 8 to 14 hours. Swimming activity generally was above 200 m at night; then the squids 
dived to bathypelagic depths (greater than 1 000 m) during the day. Most daytime hours were spent deeper than 250 m in the 
oxygen minimum layer (OML) or hypoxic zone; then the squid migrated to near-surface waters at night. Feeding occurs both at 
night and during the day in the OML below 300 m.

During El Niño years D. gigas exhibits a high abundance in association with the well-developed countercurrent “ridge”, or 
upwelling, off the Costa Rica Dome, but during La Niña years when the upwelling is less developed, abundance is low. Two 
factors associated with the well-developed upwelling probably account for the higher abundance of D. gigas. 1) subsurface 
phytoplankton, Chlorophylla maxima, form there to provide high productivity, many species of which become prey for jumbo 
flying squid; 2) a strong salinity front forms along the North Equatorial Countercurrent to serve as a barrier to entrain the squid. 
The abundance of D. gigas in the eastern central Pacific during October to December is higher in areas of upwelling. Squids 
migrate periodically northwest to southeast and back, in association with the changing divergence zones. Off Peru where a 
significant fishery occurs, adult squid abundance is positively associated with sea surface temperatures (SST) of 17° to 22°C in 
July, the peak of the fishery season. In the presumptive hatching area off the Costa Rica Dome high abundance is associated 
with SST of 24° to 28°C. These patterns are associated with the mesoscale variability of the El Niño Southern Oscillation 
(ENSO).

The size at first maturity for females in Peruvian waters is 240 to 320 mm mantle length; mature adults occur throughout the 
year but the principal spawning period is spring/summer (October to January), with a secondary peak in July/August. Spawning 
occurs along the entire coast of Peru with greatest concentrations in the north between 03°S to 08°S and in the central zone 
between 12°S and 17°S.

A large-scale artisanal fishery forD. gigas occurs in the central Gulf of California in 2 areas of alternate seasonal upwelling. Two 
distinct cohorts of D. gigas occur in that area: a large, late-maturing cohort and a medium-sized early-maturing cohort. Large 
females mature late at age 1 year and 730 mm mantle length, large males mature at 10 months and 600 mm mantle length. 
Females of the medium-sized cohort mature at 7 months, 370mm mantle length and males at 7 months and 340 mm. 
Predominant catches consist of large mature females, 750 mm mantle length and males, between 530 and 670 mm mantle 
length. The intra-annual cohorts of D. gigas forage in alternate upwelling seasonal areas during their respective life histories.

Growth of D. gigas in equatorial waters is rapid and the life span of most is about 1 year; howeverthe largest specimens of the 
large cohort probably live to 2 years.

Reproduction takes place year-round. Spermatophore total and component lengths, and sperm volume increase remarkably 
with growth of the male. Female D. gigas have the highest potential fecundity known among cephalopods, up to 32 million 
oocytes.

Mature eggs from oviducts of females are transparent, amber-yellow, slightly ovoid, 0.9 mm to 1.1 mm long. The hatchlings are 
about 1 mm mantle length The paralarva is a typical rhynchoteuthion type with a well-developed tentacular proboscis that is 
quite thick and much longer than the arms in the early stages; eventually it can be up to 80% of mantle length. The process of 
separation of the proboscis begins at 5 to 6 mm mantle length and is complete by about 10 mm mantle length.

Paralarvae are planktonic and the smallest ones (1.2 to 1.6 mm mantle length) normally are found over the continental slope 
and up to about 300 nautical miles offshore in the epipelagic waters, mostly from the surface to 100 m. However, extraordinarily 
high abundance of D. gigas rhynchoteuthion paralarvae have been caught in a band parallel to the coast, 740 to 900 km 
offshore from Central America. Captures were coincident with the 29°C surface isotherm and maximum abundance (>12 000 
rhynchoteuthions per 15-minute tow) was 4 orders of magnitude greater than any other report of paralarval cephalopod 
abundance. This extraordinary abundance may have been created by the interactions of warm El Niño waters and the 
aggregation by convergence of surface currents. Paralarval and juvenile D. gigas (1 to 10 mm mantle length) have been 
positively identified, using mitochondrial gene sequencing, in the central Gulf of California, Mexico. Since the smallest 
paralarvae of 1 mm mantle length are the size expected for D. gigas hatchlings, spawning must take place in the area of San 
Pedro Martin Basin.
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Artificial fertilization of D. gigas eggs from Peruvian waters produced 167 hatchlings that were maintained at 18°C. Hatching 
occurred 6 to 9 days after fertilization and the rhynchoteuthion paralarvae survived for up to 10 days following hatching. Size at 
hatching was 0.9 to 1.3 mm mantle length (mean 1.1 mm) and mantle length increased to 1.1 to 1.5 mm (mean 1.4 mm) 7 days 
post-hatching.

Dosidicus gigas progresses through a spectrum of prey organisms during ontogenesis. Ontogenetic stages alternate with 
critical transitional periods during which squids change their mode of life and progress to the next highertrophic level. A principal 
prey of adults is the California sardine (Sardinops sagex caerulea) and in years of high population density the squid consume 
up to 60 000 tonnes of sardines during their 9-month residence in the Gulf. Such an intense predation, when 80% of the squid 
diet is sardines, negatively impacts the landings in the sardine fishery. Also in the Gulf of California, as well as in the open ocean, 
large and medium-sized D. gigas prey significantly on epipelagic/mesopelagic fishes, principally myctophids, e.g. Hygophum 
atratum. Myctophum aurolaternatum. Lampanyctus parvicauda. Diogenichthys laternatum, Benthosema panamense. 
Triphoturus mexicanus; also Vinciguerria lucetia, Symbolophorus spp. and other small pelagic fishes (e.g. northern 
anchovy and Pacific sardine species, saury-pike (Scomberesox saurus), flying fishes (Exocoetidae). Secondary, though 
significant, prey consists of micronektonic squids (principally ommastrephids, including cannibalism on smaller conspecific 
specimens), pelagic red crab (Pleuroncodesplanipes), pteropods, megalopae and euphausids. In its expanded range in the 
California Current off Monterey, California, D. gigas feeds on Pacific hake (Merluccius productus), shortbelly rockfish 
(Sebastes jordani) and other species with semi-pelagic life histories. Large migratory squids off the coast of Chile consume 
congrijo (Genypterus), hake (Merlucciusgayi), sardines, squids, decapod and stomatopod crustaceans. Adramatic decrease 
in catch of hake, the main demersal fishery resource in central Chilean waters, resulted in a total allowable catch in 2005 of 
70 000 tonnes, about one-half that of 2004. Since D. gigas is a known major predator on hake, a multispecies model was 
conducted which estimated that the Humboldt squid biomass of 300 000 tonnes removed a biomass of hake of 150 000 tonnes, 
slightly in excess of the total commercial hake landings in 2004. Coupled with estimates of overfishing, squid predation is the 
principal cause of the serious hake decline.

Adult D. gigas squid were observed to attack captive skipjack tuna (Katsuwonus pelamus) and yellowfin tuna (Thunnus 
albacores) when inside the purse seine, causing significant bite damage. This unnatural condition begs the question of which 
species is predator and which is prey. Normally, D. gigas hunts in near-surface waters with peak intensity at dawn and a 
secondary peak in the evening. While they probably prey on small tunas, it seems most likely that the netted tunas prey on the 
aggregated squid, and bite damage on the fish is the result of opportunism or defense by the squid. The adult D. gigas 
occasionally is captured in the purse-seine fishery fortunas in only about 2% of the sets. The interactions between tunas and 
D. gigas demonstrate considerable plasticity in the schooling behaviour of the squid. Dosidicus gigas is very aggressive and 
cannibalistic on smaller individuals and readily attacks conspecific individuals that have been captured on jigs. Occasionally the 
attack behaviour is so strong that many individuals will attack others that have attacked jigged specimens, so that a large “squid 
ball” is formed. Several reports exist of attacks on humans by large D. gigas, including at least one death. Scuba divers working 
among large feeding D. gigas, usually at night and separated from dive buddies, have been attacked by single or multiple 
individuals, that sometimes attempt to pull them into deeper water, or sometimes inflict deep lacerations through wet suits and 
dive skins.

A major prey of sperm whales stranded in Peru and Chile, Dosidicus gigas was the second most important species in terms of 
weight, 32% in one study. Abundance of sperm whales in Peruvian waters is positively associated with high CPUE in the 
D. gigas fishery. In the Humboldt Current sperm whales (Physeter macrocephalus) prey almost exclusively on D. gigas, 
consuming what was estimated between 6.7 and 20.1 million tonnes per year, which represented 34 times the highest catch of 
squid reported in the Peruvian fishery. Sperm whales in the Gulf of California prey extensively on D. gigas every spring/summer 
season, regardless of the inter-annual variations in squid populations. Various species of beaked whales also prey on D. gigas, 
as do the inshore and offshore forms of bottlenose dolphin in the Gulf of California, Mexico. Dosidicus gigas is among the 3 
most-captured prey species that constitute 90% of the diet of blue marlin (Makaira nigrecans) caught off Cabo San Lucas, 
Gulf of California, Mexico; it is prey of the striped marlin (Tetrapturus andax) in southern Gulf of California, Mexico and it 
constitutes the principal prey of swordfish (Xiphias gladius) and sailfish (Istiophorus platypterus) al lover its distributional 
range. Other pelagic fish predators include the dolphinfish or mahi mahi (Coryphaena hippuris), the yellowfin tuna (Thunnus 
albacares), juvenile hammerhead shark (Sphyrna lewini) and silky sharks (Cercharhinus falcifermis).

The jumbo flying squid releases prodigious quantities of ink when threatened by potential predators. The ink contains free 
amino acids and ammonium which serve as a chemical defense by disrupting sensory detection and by phagomimicry.

The parasites of D. gigas include 9 to 12 species of nematodes, cestodes, trematodes and the ciliate, Chromidina. All 
parasites occur in their larval stages. Infection rates and species compositions are similar for males and females of similar 
mantle length, as well as geographically across the sampling range. Parasites are acquired progressively during ontogeny and 
the formation of the helminth fauna proceeds in definite ecological patterns typical for particular size-age groups of hosts.

Interest to Fisheries: The significant fishery forD. gigas is linked to the major coastal upwelling ecosystem associated with the 
low velocity eastern boundary current system, the Peru or Humboldt Current. Exploratory fishing forthis species was initiated in 
the early 1970s in several Pacific areas off the western Americas. Most of the fishery was carried out by Japanese jigger boats 
under a joint venture scheme and by Mexican shrimp fishermen that switch to squid fishing during the closed season for shrimp 
fishing. The best catches are obtained during the summer months, but the season has been progressively expanded, so that 
fishing now occurs throughout the year. Reduced catches in some areas coincide with increased catches in other parts of the 
species range: so a decreased abundance in Peruvian waters coincided with increased catches principally in the Gulf of 
California, Mexico and off Central America, in the Costa Rica Dome region.
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The fishery for D. gigas in the Gulf of California developed very rapidly during 1978-1980, attaining 22 400 tonnes; it collapsed 
entirely for several years after 1981, then it rebounded again in the 1990s.

In Chilean waters catches of D. gigas occur year-round, concentrated mainly off central Chile. Chinese jigging vessels in 
offshore waters of Chile recorded maximum catches concentrated around 28°30’S, 76°78’W; average CPUE was in excess of 
10 tonnes/day, with sea surface temperatures mainly 17° to 19°C. The principal gear for the D. gigas fishery is the jigging 
machine.

Jigging is the main fishing activity in Peruan waters as well. The multinational jigging fleet active off Peru is so extensive and 
concentrated, that the light emission from the jigging vessels is detectable from space via satellite imagery. Fishing grounds are 
concentrated off the coast of Peru at 02°S to 10°S; jigging grounds on the high seas were located off Peru at 03°S to 18°S and 
off Central America at 05°N to 10°N. These localities were associated with areas of upwelling events in the eastern Pacific rather 
than with bathymetry or proximity to coastal regions, and they occurred over depths of 200 to 4 500 m between 30 and 400 
nautical miles offshore.

With extensive knowledge of the El Niño/southern oscillation cycle and increasing knowledge of the life cycle of D. gigas, 
recruitment can be predicted and appropriate management schemes can be applied.

The total instantaneous biomass of D. gigas is estimated to be 7 million to 10 million tonnes, of which 2 million to 4 million tonnes 
occur in the open ocean, beyond the EEZs (Exclusive Economic Zones). With catches values close to 700 000 tonnes in 2007, 
this species alone accounted for about 21% ot the total squid world catch in that year.

Dosidicus gigas tissues are rich in essential amino acids and the species is consumed fresh and frozen. Hydrolyzed protein of 
D. gigas is an excellent supplement to the feed of farmed shrimps. Squid meal made from different body parts were tested as 
food for cultured shrimp, with positive results.

Local Names: JAPAN: Amerika-ooakaika, Amerika-oosurume, Jumbo squid; MEXICO: Pota; USA: Humboldt squid.

Literature: Nesis (1983), Roper et al. (1984), Ehrhardt et al. (1986), Roper et al. (1995), Hernandez-Herrera et al. (1998), 
Wormuth (1998), Nigmatullin etal. (2001), Nigmatullin etal. (2002a), Markaida (2006a,b), Rodhouse etal. (2006), Waluda etal. 
(2006), Gilly etal. (2006a,b), Field etal. (2007b).

Eucleoteuthis Berry, 1916

Eucleoteuthis Berry, 1916, Proceedings of the Academy of Natural Sciences of Philadelphia, 68: 45-66. 4 plates. [60],

Type Species: Eucleoteuthis luminosa (Sasaki, 1915).

Diagnostic Features: The funnel groove has foveola with 4 to 9 longitudinal folds and 1 to 3 side pockets, often obscure. 
External photophores include small, scattered, subcutaneous photophores on mantle, head, arms and tentacles and large 
cutaneous mantle photophores that consist of a pair of long yellowish strips that extend along the ventral surface of 
the mantle, one on each side of the midline; each strip interrupted posteriorly by a gap at the level of maximum fin width; 2 oval 
bioluminescent patches near anterior margin of mantle anterior to each strip; 2 patch-like photophores at base and in 
middle on ventral surface of each ventral arm. A single, round photophore on ventral surface of each eye and 1 round 
photophore on intestine. Dactylus of tentacular club with 4 series of small suckers; carpal-locking apparatus on tentacular 
stalk with 1 to 4 knobs and 1 to 3 smooth-ringed suckers. Two to 4 suckers with denticulate rings are located on carpus proximal 
to first knob. Largest medial suckers on manus of club with 1 large, pointed tooth at distal margin of ring. Tips of all arms not 
attenuate. Arms have 19 to 32 pairs of suckers. Left ventral arm hectocotylized by smooth type (suckers absent). Fins 
heart-shaped with attenuate tail; fin length 41 to 50% and width 50 to 65% of mantle length; fin angle 35° to 50°. Mantle-funnel 
locking cartilage fused after paralarval stage. The eone flags of the gladius are short, rhomboidal, with distinct radial 
creases. The greatest width of the eone flags is about 56% ofthat of the rachis. Marginal rigid ribs of the rachis are simple; axial 
rigidity rib of the rachis is trapezoid-like in cross-section. Lateral plates of the gladius do not adhere to the dorsal surface of the 
rachis but form wide free folds over the rachis. The stem is short, reminiscent of a mammalian vertebra in cross-section. Width 
of the stem is approximately equal to its thickness. Cone is short, flattened laterally. Rostrum is drop-shaped, its apex is curved 
ventrally. Alveola is thin; its ventral and lateral walls are thin, smooth, while the dorsal wall is ribbed. Spermatozoa with 1 
flagellum.

Geographical Distribution: High tropical and subtropical areas in the southern sectors of the Atlantic, Indian and Pacific 
oceans and northern sector of the Pacific Ocean.

Remarks: Monotypie genus that contains 1 oceanic species. Restriction profiles of 2 endonucleases, A M  and Tsp509I are 
diagnostic for species identification.
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Eucleoteuthis luminosa (Sasaki, 1915) Fig. 295

Symplectoteuthis luminosa Sasaki, 1915b, Journal of College of Agriculture, Tohoku Imperial University, Sapporo, 6(6): 
131-150. [144, fig. 4, pi. 4, figs 7-13], [Type locality: Sagami Bay, Japan, western Pacific Ocean],

Frequent Synonyms: Symplectoteuthis luminosa Sasaki, 1915b.

FAO Names: En -  Luminous flying squid; Fr -  Encornet lumineux; Sp -  Pota 
luminosa.

Diagnostic Features: The same as those given for the genus.

Size: Maximum mantle length 227 mm and body weight about 235 g.

Geographical Distribution: True bi-peripheral oceanic species with ranges in 
the North Pacific Ocean and the Southern Hemisphere. Distributed in the North 
Pacific Ocean from the southern Kurile Islands and Japan (from 25°N to 45°N) to 
California and western Mexico (from 10°N to40°N); in the southern South Pacific 
Ocean between 20°S and 35°S in the west and between 13°S and 43°S in the 
east; in the southern Indian Ocean between 15°S and 34°S and in the southern 
Atlantic Ocean between 10°S and 36°S. Absent in the North Atlantic Ocean 
(Fig. 296).

Habitat and Biology: Eucleoteuthis luminosa is the least studied species 
among ommastrephids. It is an epipelagic and upper mesopelagic species 
distributed from the surface to 400 m. It inhabits open waters mostly over great 
depths of more than 200 m, and it is neither associated with the bottom nor slope 
habitats. Subadult and adult squids can be observed at the surface at night, but 
only infrequently. During the day they inhabit the depths greater than 50 to 100 m.
The abundance is low or moderate locally (especially in the South Pacific Ocean 
between 30°S and 40°S). The maximum mantle length in males is 207 mm and in 
females 227 mm. Males reach maturity at 95 to 185 mm mantle length (age 180 
to 270 days), and females mature at 102 to 200 mm mantle length (age 220 to 
240 days). Geographical variability of size at maturity and size morphology is 
pronounced. Maximum size and size at maturity increases from the low latitudes 
to the high latitudes. Life span is a maximum of 1 year. In the lower latitudes 
spawning occurs throughout most of the year, and in the higher latitudes 
spawning occurs in the spring and summer seasons. Spermatophore lengths are
11.2 to 15.8 mm, and their numbers in Needham’s sac of mature males reach up 
to 150, mostly between 70 and 100. Egg size is 0.8 to 1.0 mm, and potential 
fecundity of mature females varies between 300 000 and 625 000 ova. The 
oviducts of mature females contain about 17 000 ripe eggs, probably more.

ventral view 

Fig. 295 Eucleoteuthis luminosa
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Fig. 296 Eucleoteuthis luminosa
K now n distribution
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This species is an intermittent, multibatch spawner. Paralarvae can be distinguished from other confamilial paralarvae by their 
specific chromatophore pattern on the surface of the mantle and head.

Prey organisms for Eucleoteuthis luminosa include many species of pelagic crustaceans, heteropod molluscs and larvae and 
juveniles of teleost fishes and squids. The known predators include lancetfish (Alepiscims ferox), shark (Sphyrna zygaena), 
different species of tunas, the trichichthyid fish, orange roughy (Haplostethus atlanticus), sea birds and northern fur seal. Off 
eastern Australia E. luminosa is preyed upon by yellowfin tuna (Thunnus albacares) and swordfish (Xiphias gladius) in the 
warmer surface waters associated with the East Australia Current. Most subadult and adult squids are infested with helminth 
parasites: larvae of nematodes and cestodes and metacercariae of trematodes of the family Didymozoidae. All forms of 
parasites mainly are localized on the inner wall of the stomach.

Interest to Fisheries: The species is not fished commercially due to its low abundance and widespread population structure. 
However, in Japanese waters from time to time it may be captured as bycatch during the jigging fishery for Todarodes pacificus.

Local Names: AUSTRALIA: Striped squid; JAPAN: Suji-ika; RUSSIA: Kal’mar-ljuminosa, Polosatyj kal’mar; TAIWAN 
PROVINCE OF CHINA: Guang-tiáo -yóu; USA: Luminous flying squid.

Literature: Young (1972a), Zuev et al. (1975), Alexeyev (1994a), Roper et al. (1995), Mori et al. (2002), Okutani (2005).

Hyaloteuthis Gray, 1849

Hyaloteuthis Gray, 1849: Catalogue of the Molluska in the British Museum. I. Cephalopoda Artepedia, pp. 164 London [63],

Type Species: Hyaloteuthis pelagica (Bosc, 1802).

Diagnostic Features: The funnel groove has a foveola with 7 to 9 longitudinal folds and 0 to 3 side pockets, often 
obscure. Large cutaneous photophores present on the ventral surface of the mantle and arms in the form of round, yellow, 
reflective patches: 3 situated along each ventral arm and 19 arranged in a fixed pattern on the ventral surface of the 
mantle, where they form pairs, either closely set or well-separated. Asingle, round photophore on ventral surface of each 
eye and 1 round photophore on the intestine. Dactylus of tentacular club with 4 series of small suckers. Carpal-locking 
apparatus on tentacular stalk with 1 knob and 1 smooth-ringed sucker. Largest medial suckers on manus of club with 1 large, 
pointed tooth at distal margin. Protective membrane of tentacular club very poorly developed. Tips of all arms not attenuate. 
Arms have 15 to 22 pairs of suckers. Right, or rarely left, ventral arm has a hectocotylus of the smooth type, with the 
absence of suckers on the modified portion. Fins rhomboidal with straight or very slightly convex posterior edges. Fin length 35 
to 40% and fin width 55 to 62% of mantle length; fin angle 45° to 55°. Mantle-funnel locking cartilage not fused. The eone flags of 
the gladius are short, rhomboidal, with minute radial creases. The greatest width ofthe eone flags comprises 57 to 87% ofthat of 
the rachis. Marginal rigid ribs ofthe rachis are simple, and the axial rigid rib ofthe rachis is low, rounded in cross-section. Lateral 
plates ofthe gladius adhere to the dorsal surface ofthe rachis. The stem is roughly triangular in cross-section; width ofthe stem 
is slightly greater than its thickness. The eone is short, rounded in cross-section. Rostrum is absent. Alveola is very thin and 
smooth. Spermatozoa with 1 flagellum.

Geographical Distribution: Tropical waters in the Atlantic and Pacific Oceans.

Remarks: Hyaloteuthis is monotypic, comprised of 1 oceanic species. The restriction profiles of 2 endonucleases, A M  and 
Tsp509I, are diagnostic for species ¡dentification.
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Hyaloteuthis pelagica (Bosc, 1802) Fig. 297

Sepia pelagica Bosc, 1802, Histoire Naturelle Coquilles, I: pp. 324. [46, pi. 1, figs 1-2]. [Type 
locality: “Trouvée en pleine mer, par Bosc dans l’estomac d’une dorade”].

Frequent Synonyms: Sepia pelagica Bosc, 1802; Ommastrephes pelagicus d’Orbigny, 
1834-1848; Ommatostrephes pelagicus Steenstrup, 1880.

FAO Names: En -  Glassy flying squid; Fr -  Encornet vitreux; Sp -  Pota estrellada.

Diagnostic Features: The same as those given forthe genus.

Size: Maximum mantle length 105 mm and body weight 35 g.

Geographical Distribution: A truly bicentral oceanic species; 
in the north Atlantic Ocean from 10°N to 28° N in the eastern 
part and to 40°N in the western part; in the South Atlantic 
Ocean from 5°S to 15°S in the eastern part and to 23°S in the 
western sector; in the North Pacific Ocean from 10°N to 35°N 
off Japan and to 25°N off California; its range in the South 
Pacific Ocean includes oceanic waters from 0°S to 36°S off 
Australia and to 20°S off southern Chile; mostly absent from the 
equatorial zones of both oceans. It was not found to occur in the 
open waters of the Indian Ocean (Fig. 298).

tentacular club ventral view

Habitat and Biology: Hyaloteuthis pelagica is distributed 
mainly in zones of trade-wind currents and adjoining parts of 
the central waters of the cyclonic circulations; it is absent from 
zones of equatorial divergence.This epipelagic to mesopelagic 
and upper bathypelagic species inhabits open waters over 
great depths of more than 400 m, and it is not related in any 
biological or oceanographic way to bottom and slope waters.
Paralarvae and juveniles inhabit the upper 50 m at night and 
from 100 to 200 m during the day. Subadult and adult squids 
inhabit subsurface layers from 15 or 20 m to 150 m at night. They also have been observed at night at the surface but only 
infrequently. During daytime they inhabit the depths from 200 to 800 m. The population numbers are low or moderate locally. 
The maximum male mantle length is 81 mm and the maximum female mantle length is 105 mm. Males reach maturity at 50 to 
65 mm mantle length (age 80 to 100 days), and females mature at from 50 to 90 mm (age 80 to 135 days). No pronounced 
geographical variability exists for size at maturity or size morphology. The life span is half a year. Spawning occurs throughout 
the year with some seasonal variability in activity. Spermatophores attain lengths of 5 to 11.5 mm, and their numbers in 
Needham’s sac of mature males reach a maximum of 120, but normally they vary between 50 and 80 total. Egg size is 0.9 to
1.0 mm, and female potential fecundity varies between 30 000 and 100 000 ova. Oviducts of mature females contain a

Fig. 297 Hyaloteuthis pelagica

120°E 120°W 60°W

120°E 120°W 60°W

Fig. 298 Hyaloteuthis pelagica
I  Known distribution
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maximum of 500 ripe eggs. The species is an intermittent, multibatch spawner. It feeds mainly on juvenile teleosts and squid, 
hypereid amphipods, crab larvae, chaetognathes and to a lesser degree on copepods, shrimps, euphausiids and teleost larvae. 
Its predators include several oceanic species of ommastrephid squids, dolphinfish (Coryphaena), lancet fish (Alepisams), 
bonito (Sarda), different species of tunas and sea birds. Hyaloteuthis pelagica is preyed upon by yellowfin tuna (Thunnus 
albacares) off eastern Australia and it is an important prey of several fishes in the tropical Atlantic Ocean, such as albacore 
(Thunnus alalunga), yellow fin tuna (Thunnus albacares), bigeye tuna (Thunnus obesus), sailfish (Istiophorus albicans), 
blue marlin (Makira nigricans), white marlin (Tetrapturus albidus) and longbill spearfish (Tetrapturus pfluegeri). Most 
subadult and adult squids are infested by helminth parasites, principally metacercariae of trematodes of the family 
Didymozoidae, that are localized in cysts on the inner wall of the stomach.

Interest to Fisheries: The species is not fished commercially due to its small size and low, local area abundance.

Local Names: JAPAN: Shirahoshi-ika; RUSSIA: Kal’mar-gialotevtis, Kal’mar-svetljach’ek.

Literature: Wormuth (1976), Nesis and Nigmatullin (1979), Young and Hirota (1990), Roper et al. (1995), Vecchione et al. 
(1998a), Okutani (2005).

Ornithoteuthis Okada, 1927

Ornithoteuthis Okada, 1927c, Bulletin de l ’Institut Océanographique de Monaco, 494: 13-16. [15],

Type Species: Ornilholeus volatilis (Sasaki, 1915b).

Frequent Synonyms: Ommastrephes Sasaki, 1915b.

Diagnostic Features: Mantle narrow, drawn out posteriorly into long, pointed tail; fins long, narrow, strongly pointed 
posteriorly, their length 50 to 60% and width about 45 to 52% of mantle length; fin angle 20° to 35°; funnel groove 
smooth with foveola with 7 to 9 longitudinal folds and a few side pockets (often obscure); small tetraserial suckers on 
dactylus of tentacular club; tentacular club moderately expanded but without carpal-locking apparatus; carpal sucker 
area reduced, tubercle-like knobs absent; largest medial suckers on manus with 15 to 25 equal-sized pointed teeth; no enlarged 
teeth; no external photophores, nor subcutaneous photophores exist; a single, round photophore evident on ventral 
surface of each eye and 2 round photophores on ventral surface of intestine in paralarvae and a narrow, pinkish photogenic 
strip, with 2 interruptions, extends along the ventral midline of viscera in adults; right (or very rarely left) arm IV 
hectocotylized in mature males with papillose type (distal modified section bears papillae formed from sucker stalks) and with 
a honey-comb sculptural formation along the midpart of ventral surface of arm. Protective membranes of arms and tentacles 
normally developed. Cone flags of the gladius very long (about 25% of the gladius length), without radial creases; greatest width 
of the eone flags about two-thirds that of the rachis. Marginal rigidity ribs of rachis simple; axial rigidity rib rounded-rectangular in 
cross-section. Lateral plates of gladius adhere to dorsal surface of rachis by their proximal parts. Distal parts of lateral plates 
free, form longitudinal fold over hanging rachis. Ventral stem very long, with high dorsal keel, anchor-like in cross-section; stem 
width less than its thickness. Cone very short, round in cross-section; rostrum absent. Alveola thin, film-like, smooth. 
Spermatozoa with 1 flagellum.

Size: Small-to medium-sized squid; maximum reported mantle length 310 mm.

Geographical Distribution: Indo-West Pacific and tropical-subtropical Atlantic Ocean.

Habitat and Biology: Epi-mesopelagic, lower sublittoral and bathyal squids. Adults occur in the lower epipelagic and 
mesopelagic zones and to the bottom in the bathyal realm. Paralarvae and juveniles occur in midwater and into the 
near-surface epipelagic waters.

Remarks: The 2 nerito-oceanic species in the genus are quite similar in appearance and habitat in their respective oceans, the 
Indo-West Pacific (Ornithoteuthis volatilis) and the tropical-subtropical Atlantic (O. antillarum). Historically the distributional 
ranges of these 2 now-distinct species probably were continuous, but biogeographic divergence resulted in the formation of the 
separate, closely-related species recognized currently. The 5 syntype specimens from Sagami Bay and off Atami are extant in 
the Museum of Tokyo University, Zoology Department.

Literature: Nesis (1979a,c), Nesis and Nigmatullin (1979), Hochberg (1983), Bizikov(1996), Dunning (1998b,c), Nesis (2003), 
Nigmatullin eta!. (2003).
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Key to the species of Ornithoteuthis

1a. Sessile arm sucker ring dentition without sexual dimorphism on arms II; hectocotylized right arm IV 
with honeycomb-like cutaneous sculpturing on the midventral surface comprised of 2 or 3
longitudinal rows of small depressions, with 10 to 15 depressions (pits or pores) in each row
.................................................................................................................................. Ornithoteuthis volatilis

1b. Sessile arm sucker ring dentition with sexual dimorphism on arms II; rings on dorsal row with 2 small 
plate-like lateral teeth and 1 distal, central, sharply pointed, enlarged tooth; rings on ventral rowwith 
2 small, medial plate-like distal teeth and 2 small plate-like lateral teeth; hectocotylized right arm IV 
with honeycomb-like cutaneous sculpturing on the midventral surface comprised of 4 or 5
longitudinal rows of depressions, with 20 to 25 depressions (pits or pores) in each row

.................................................................................................................................Ornithoteuthis antillarum

Ornithoteuthis volatilis (Sasaki, 1915) Fig. 299

Ommastrephes volatilis Sasaki, 1915b, Journal of the College of Agriculture, Tohoku Imperial University, Sapporo, 6(6): 
131-150. [138, text fig. 3, pi. 4, figs 1-6]. [Type locality: off Atami, Sagami Province, Japan, western Pacific Ocean],

Frequent Synonyms: Ommastrephes volatilis Sasaki, 1915.

Misidentifications: Ornithoteuthis volatilis 
Silva-Mello, 1998 (see Remarks).

FAO Names: En -  Shiny bird squid 
Fr -  Encornet planeur; Sp -  Pota plane adora

10 mm

hectocotylus arms ventral view 
Fig. 299 Ornithoteuthis volatilis

dorsal view

Diagnostic Features: Mantle very narrow, muscular, drawn out posteriorly into a long pointed tail. Fins long, sagittate, 
sharply lanceolate posteriorly, posterior margins concave; fin length 55% (51 to 59%) of mantle length; fin width 47% (45 to 
51%) of mantle length; single fin angle 27% (20 to 35%). Head broad, considerably broader than mantle width. Tentacular 
club expanded with very large medial manal suckers, their rings with 18 to 21 evenly-spaced, equal-sized (not enlarged), 
sharply-pointed teeth, occasionally interspersed with low, flat platelets. Arm sucker rings with 10 to 14 sharp teeth on distal 
margin and with smooth proximal rim; rings without sexual dimorphism. Right arm IV hectocotylized with papillose type 
modification; distal half with reduced-sized suckers, sucker stalks modified into papillae, particularly in dorsal row, and a 
honeycomb sculpturing with lateral pores along the midventral surface with 2 or 3 longitudinal columns of depressions and 
swollen ridges, and with 10 to 15 depressions (pits or pores) in each column. A single, round photophore patch occurs on 
the ventral surface of each eye; on viscera one large, round photophore occurs near the anus and one small oval 
photophore occurs at the posterior end of the intestine; a narrow strip of pinkish bioluminescent tissue extends from the 
small photophore to the posterior tip of the mantle cavity, interrupted by 2 gaps where arteries intervene. These round 
photophores persist from the paralarval stage to fully mature adults.
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Paralarvae with 2 round, unequal-sized intestinal photophores that are evident at about 3.5 mm mantle length; the larger, 
anterior one ventral to the intestine near the anus; the smaller, posterior one ventral to the intestine just anterior to its descent 
from the ceacum; a single, ovoid photophore patch on the ventral surface of each eye at about 4.0 mm mantle length; a 
proboscis typical of the ommastrephid rhynchoteuthion-stage with a length of 50 to 75% of the mantle length at less than 4.0 
mm mantle length; proboscis length approximately equal to longest arms; the 2 lateral distal suckers on tip of proboscis up to 
150% larger than remaining 6 suckers; dorsal mantle chromatophore pattern of 5 oblong chromatophores in a +-shape and a 
single small chromatophore between the minute fins; ventral mantle chromatophore pattern form a side-to-side oblong of 6 
rectangular chromatophores and 2 very small, roundish chromatophres at the posterior tip of the mantle.

Size: The maximum mantle length reported is 250 mm in females and 310 mm in males.

Geographical Distribution: Indo-West Pacific, tropical to subtropical oceans. In the western Pacific from 36°15’N to 40°S; off 
southwestern Japan, the Ogasawara Islands, off Sanriku and Joban districts, northeastern Japan, and in the South China Sea; 
New Caledonia; eastward to the Line Islands, to 140°W, where its latitudinal range is quite restricted, roughly 5°N to 15°S. In the 
Indian Ocean O. volatilis occurs from the Arabian Sea to south of Madagascar in the west to about 30°S, and eastward into the 
Timor Sea; Coral Sea. Off the eastern Australian coast its distribution extends to 40°S, off the northwestern Australian coast it 
occurs in continental slope waters between 13°50’S and 18°37’S. The species apparently does not occur in the central and 
eastern North Pacific and it is absent from Hawaiian waters. Ornithoteuthis volatilis has been reported in the far southeastern 
Atlantic off South Africa and Namibia, but whether a permanent, self-perpetuating population exists in the Benguela Current 
presently is not verified (Fig. 300).
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Fig. 300 Ornithoteuthis volatilis
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Habitat and Biology: Ornithoteuthis volatilis is a tropical/subtropical species, widely distributed in the Indo-Pacific Ocean. It 
occupies tropical slope and oceanic waters from the surface (paralarvae; adults at night) to moderate depths, at the bottom in 
bathyal zone and in midwater above the slope (lower epipelagic, mesopelagic). Paralarvae and juveniles also occur in the 
equatorial zone in midwater above great oceanic depths. Specimens of 180 to 200 mm mantle length have been captured in 
trawls fished at 500 to 770 m in the South China Sea. The abundance (density index) on the continental slope of the South 
China Sea is highest at 400 to 600 m. In the western Indian Ocean the species is recorded off Kenya (1°Sto 6°S, 46°E to 52°E) 
and around Saya-de-Malha Bank (8°30’S to 11°S, and 56°E to 60°E). Ornithoteuthis volatilis is commonly captured in trawl 
catches in Australian slope waters. While identification of adults is relatively easy because of the slender body and long, 
attenuate fins, traditionally the identification of ommastrephid paralarvae has been challenging in areas where multiple species 
co-occur. Recent studies, however, have demonstrated positive identification techniques using chromatophore patterns. The 
colour of the mantle of live adults is dark reddish brown, with a bright strip along the ventral midline produced from the intestinal 
photophores. Adults are captured principally in midwater and demersal trawls in continental slope waters and near seamounts 
but rarely are caught at the surface. On the other hand, several specimens have been inadvertently captured when they broke 
the sea surface and “flew” aboard vessels. It has been suggested that O. volatilis undergoes diel vertical migrations, just as its 
congener, O. antillarum, does in the North Atlantic.
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In the South China Sea O. volatilis is most abundant in May and June and during the day than at night. Size at maturity varies 
significantly in both sexes, depending on season and locality. For example, mature females have been observed at 150 mm 
mantle length, while other females up to 270 mm mantle length were still maturing in winter. Also, mature males were caught in 
southeastern Australia in summer, at 160 to 240 mm mantle length, while other males were still immature at 180 to 200 mm 
mantle length.

The reproductive strategy of O. volatilis adheres to the ”Sthenoteuthis-type’’ for r-strategists. They have very small eggs (0.7 to
1.0 mm, mostly 0.75 to 0.85 mm), and the total of vitelline oocytes in the ovary plus ripe eggs in the oviducts usually represents 
10 to 15% of the potential fecundity. Females have an asynchronous type of oocyte stock (fecundity) formation by which 
oogenesis occurs by continuous asynchrony. Spawning is intermittent (batch, pulse) with several egg masses produced over a 
more or less extended period of time. The intensity of spawning and average egg numbers in these sequential egg masses is 
approximately constant during the spawning period. Spermatophores from a mature male of 93 mm mantle length from the 
western Indian Ocean averaged 9.6 mm long, about 10.3% of mantle length; the number of spermatophores (fecundity) was 
about 100 with a total sperm reservoir volume of 0.1 cm3. The reproductive strategy of males belongs to the “intermediate type” 
for effective sperm production in which there is an ontogenetic increase in the volumes of both the Needham’s Sao and the 
seminal reservoirs of the spermatophores.

As a nerito-oceanic species, O. volatilis lives near or over slopes; paralarvae, juveniles and subadults live in midwater in the 
epi- and mesopelagic zones over the slopes and oceanic depths, as well as above the tops and slopes of seamounts and 
midocean ridges; they spawn near the bottom around seamounts and ridges, some after long migrations to these localities. 
Spawning of O. volatilis off southeastern Australia occurs in the deeper shelf and upper continental slope waters that comprise 
the warm East Australian Current of tropical origin. Size distribution analysis of paralarvae and adults suggests that spawning in 
this region occurs year-round. In the northern South China Sea the spawning season is from June to October. In the western 
North Pacific Ocean O. volatilis spawns in the summer and its paralarvae are distributed in the Kuroshio Current off Japan. 
Division of proboscis begins at about 4.0 to 5.0 mm mantle length and separation of tentacles is complete by about 6.5 to 7.0 
mm mantle length. The hunting strategy of O. volatilis is the actively browsing predator type in which prey consists of many 
different food component species, each of relatively small individual size and weight. Predators of O. volatilis include yellowfin 
tunas {Thunnus albacares), longnose lancetfishes {Alepisaurus ferox), dolphinfishes {Coryphaena hyppurus), swordfish 
{Xiphias gladius) and numerous other species of pelagic fishes throughout the tropical Indo-Pacific and eastern Pacific 
Oceans; also, sperm whales prey extensively on this species, as do the South African fur seals {Arctocephalus pusillus 
pusillus) and several shark species, such as the tiger shark {Galeocerdo cuvier), the scalloped hammerhead shark {Syphrna 
lewini) and the smooth hammerhead shark {Syphrna zygaena). Ornithoteuthis species are host to the diagenetic trematode 
parasites.

Interest to Fisheries: While O. volatilis is a widely distributed species in tropical/ subtropical Indo-West Pacific waters, to date 
adults have not been captured in large numbers. The mean instantaneous biomass for harvest-sized O. volatilis is estimated to 
be 1 million tonnes. However, if concentrations of this species can be found, they will provide a potentially desirable product 
because both the size and texture of the flesh are suitable. In the northern South China Sea, a study indicated that the stock was 
over 550 tonnes in the survey area. The same study also determined that the nutrient composition of the flesh will make a 
fishery worth developing.

Local Names: AUSTRALIA: Long-tailed flying squid; JAPAN: Tobi-ika, yase-tobi-ika; RUSSIA: Letajuschij kal’marptica.

Remarks: The reference to O. volatilis by Silva-Mello (1998) from pelagic fish stomach contents is considered a 
misidentification. Ornithoteuthis volatilis never has been reported in the western Atlantic Ocean, and the very few records in 
the far southeastern Atlantic Ocean are considered incidental occurrences, not established populations. Ornithoteuthis 
antillarum is the only Atlantic species in the genus and it is common in the tropical/subtropical western Atlantic, as identified in 
Silva-Mello’s report. Consequently, Silva-Mello’s reference to O. volatilis is a misidentification.

Literature: Nesis (1993a), Dunning (1998b,c), Nesis (2002), Okutani (2005).
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Ornithoteuthis antillarum Adam, 1957 Fig. 301; P late IX , 55 -5 7

Ornithoteuthis antillarum  Adam, 1957, Bulletin de Institut Royal Science Naturelle Belgique, 33(7): 
1-10. [3, pi. 1 figs 1-4]. [Type locality: Basse Terre (Guadeloupe), Antilles, West Indies, western 
central Atlantic Ocean],

Frequent Synonyms: None.

Misidentifications: Ornithoteuthis volatilis, Silva-Mello, 1998.

FAO Names: En -  Atlantic bird squid; F r -  Encornet oiseau; Sp -  Pota pajaro.

Diagnostic Features: Mantle muscular, very narrow, 
drawn out posteriorly into a long, thinly-pointed tail.
Fins elongate, sagittate to lanceolate, very sharply 
pointed posteriorly; posterior margins concave; 
anterior margins convex; fin length greater than 50% of 
mantle length. Head broad, equal to or greater than 
maximum mantle width. Funnel groove with foveola with 7 
to 12 indistinct folds, side pockets frequently obscure or 
absent. Tentacular club moderately expanded with 12 to 14 
enlarged medial club suckers; sucker rings with about 20 
nearly equal-sized, sharp teeth, occasionally interposed with 
low, flat platelets; no enlarged teeth. Carpal-locking 
apparatus weakly developed with few suckers and without 
knobs. Arm sucker rings with 15 sharply-pointed teeth; 
sexual dimorphism on rings of arms II: rings on dorsal row 
have 2 small plate-like lateral teeth and 1 distal, central, 
sharply-pointed enlarged tooth; rings on the ventral sucker 
row have 2 small, medial, pointed distal teeth and 2 small 
plate-like lateral teeth on each side. Right arm IV 
hectocotylized with reduced d ista l suckers and 
honeycomb-like cutaneous sculpturing on the midventral 
surface comprised of 4 or 5 longitudinal columns of 
depressions with 20 to 25 pits or pores in each column.
Asingle elongate photophore patch occurs on the ventral 
surface of each eye. In the mantle cavity 1 relatively large 
round photophore lies near the anus and 1 smaller oval 
photophore lies on the posterior end of the intestine. A narrow strip of pinkish bioluminescent tissue extends along the 
ventral midline from the posterior oval photophore to the posterior tip of the mantle cavity. The morphology of the gladius at 
various growth stages also may be diagnostic. Proboscis length in paralarvae is 25 to 50% of mantle length, thick and longer 
than the arms at less than 4 mm mantle length. Then they become equal to or shorterthan the arms fora period of time. The 2 
lateral (distal) suckers on the tip of the proboscis are 2 times larger than the remaining 6 suckers. A single, oblong photophore 
occurs on the ventral surface of each 
eye, developed at 4.0 to 4.5 mm mantle 
length, and 2 unequal-sized, round 
photophores are on the ventral surface 
of the intestine: the anterior one larger, 
near the anus, yellowish, developed at 
3.0 to 3.5 mm mantle length; the 
posterior one, smaller, later-developing, 
whitish, developed at 8 mm mantle 
length. A v iscera l lum inous strip 
develops on juveniles largerthan 30 mm 
mantle length. Mantle covered with 
densely crowded, large brown 
chromatophores.

hectocotylus arm tentacular club dorsal view

Fig. 301 Ornithoteuthis antillarum
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Size: The maximum mantle length 
recorded is 300 mm on a specimen from 
the northern end of the species ’ 
distributional range.

28°S and in the western Atlantic Ocean 
from 45°N to 40°S (Fig. 302).
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Fig. 302 Ornithoteuthis antillarum
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Habitat and Biology: This species is a nerito-oceanic form that occurs throughout the water column over slope and oceanic 
depths. In the western North Atlantic it is common in slope waters off New England and southeastern Canada. Paralarvae and 
adults are relatively abundant in the Gulf of Mexico, the Straits of Florida and the Gulf Stream, as well as southward into the 
Caribbean and further southward into slope waters off Brazil. While it appears not to be a schooling species, experimental 
trawling in the western Atlantic Ocean off northern New England, as well as numerous observations from submersibles, indicate 
that it is common in midwater to just above the bottom. It has never been observed sitting on the bottom. It has been reported at 
the surface at night in the Caribbean, and many specimens were captured at night over deep bottom depths in large midwater 
Engel trawls in the eastern South Atlantic at 100 to 600 m. In the eastern Gulf of Mexico (27°N 86W) extensive opening-closing 
net (Tucker trawl) samples determined the diurnal vertical distribution of micronektonic O. antillarum to be only 200 to 400 m 
during the day, with a few specimens at 100 to 200 m. The population occurred at 0 to 100 m exclusively at night, while some 
were at 100 to 200 m. The significant preponderance of captures from daytime bottom trawls versus night trawls and the 
occurrence in midwater and at the surface at night suggests that O. antillarum is a modified diel migrator that lives above the 
bottom during the day and disperses into mid-depths at night. Daytime depths of capture on the slope range from 450 to 
1 100 m.

This species is a fast swimmer, so frequently is able to avoid capture by nets. Observations and video imagery from 
submersibles are recorded from off Key West, Florida, the Lesser Antilles, the Louisiana/Texas slope, the Northwest 
Providence Channel, Bahamas, and off New England where it was captured at depths of 100 to 893 m, water temperatures of
7.4 to 15°C, and with mantle lengths of 90 to 153 mm. On dives in the Bahamas in 2 consecutive years during autumn, 
O. antillarum was the most commonly observed squid. Atypical position in the water column observed forthis species at rest is 
the “J” posture, in which the animal hangs roughly head-down with the arms and tentacles curled and slightly splayed dorsally 
back over the head and anterodorsal mantle. This behaviour has been observed in several ommastrephid species.

Maximum mantle length of mature adults varies overthe range of the species. In tropical waters some specimens of both sexes 
mature at 80 to 90 mm mantle length, while further north and south some specimens are still immature at greater than 100 mm 
mantle length.

Statolith analysis of a population of small-sized, early-maturing squids from the tropical central-east Atlantic Ocean indicates the 
species is fast-growing and does not exceed 182 days old. Growth rates for juvenile and immature individuals are high but 
decrease significantly with onset of maturity. It is thought that spawning migrations occur as populations mature and move into 
waters associated with sea mounts. Paralarvae, juveniles and subadults occupy midwater in epipelagic to mesopelagic zones 
over slopes, tops and oceanic depths, then with onset of maturity migrate to seamounts and ridges to spawn on or near the 
bottom, for example on the equatorial Atlantic seamounts along the mid-Atlantic Ridge.

Maturation of males follows the intermediate strategy of simultaneous ontogenetic increase in the volumes of both Needham’s 
sac and the seminal reservoirs of spermatophores. Spermatophore length averages 9.0 mm, or about 6% of mantle length and 
the fecundity is quite low for a nerito-oceanic ommastrephid, about 100. The mean volume of seminal reservoirs is 0.15 mm3, 
while the volume of the total sperm reservoirs is 0.1 cm3. Reproduction-type in O. antillarum is the r-strategy, characterized by 
very small eggs (0.7 to 1.0 mm, mainly 0.75 to 0.85 mm). The total of vitellin oocytes in the ovary and ripe eggs in the oviducts 
generally represents 10 to 15% of potential fecundity in pre-spawning females. Oocyte stock formation (fecundity) is 
asynchronous, where oogenesis occurs by continuous asynchrony.

Spawning is intermittent (pulse, batch) with several egg masses spawned over an extended time; the intensity of spawning and 
the average number of eggs per mass are approximately constant during the spawning period. Females from a small-sized, 
early maturing population from the tropical central-east Atlantic have a potential fecundity of 50 000 to 220 000 oocytes and is a 
multiple (intermittent) spawner and frequently releases small egg masses of fewer than 1 500 eggs.

Young paralarvae can retract completely into their mantle cavity. Proboscis fusion begins to separate at about 4 mm mantle 
length and division into 2 separate tentacles is complete at 6 mm mantle length. Paralarvae are abundant in the summer in Gulf 
Stream waters from west of Key West, Florida northwards, concentrating along the Gulf Stream front at 75 to 100 m.

Ornithoteuthis antillarum exhibits the actively browsing type of hunting strategy in which prey represents many different 
species, each with low individual weight. As a browsing predator it feeds on all available small prey, principally on amphipods, as 
well as on larvae and fry of carnivorous fishes and on small squids, both in and below the thermocline. One specimen of 140 mm 
mantle length was observed and photographed from a submersible at 684 m (10.7°C) in the Bahamas feeding on an adult 
midwater fish, Gonostoma elongata. The prey of micronektonic O. antillarum in the eastern Gulf of Mexico (27°N 86’W) 
changes during ontogeny.

While copepods are numerically dominant at the smaller size classes (less than 4.0 mm mantle length) (of these the metridiid 
Pleuromamma is the major prey item), the less frequent euphausids probably are more important energetically because of 
their larger size and morphology; decapod crustaceans and cephalopods are the most abundant prey at larger size classes 
(more than 4.0 mm mantle length).

Predators on O. antillarum include epipelagic and mesopelagic fishes. A study off northeastern Brazil revealed that the diet of 
4 species of billfishes, Istiophoridae, consisted mainly of O. antillarum and the ocean pomfret (Brama brama). In upper slope 
and adjacent oceanic waters off Brazil O. antillarum and Illex argentinus are the most important links in the trophic relations, 
the former a major component in the diets of the smaller tunas {Thunnus alahmga and T. albacares), as well as billfishes. 
Other species of fishes and cetaceans predators on O. antillarum include: common dolphinfishes {Coryphaena hyppurus), 
Atlantic sailfishes {Istiophorus albicans), skipjack tunas {Katsuwonus pelamus), white marlins (Tetrapturus albidus),
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albacore tunas (Thunnus alalunga), yellowfin tunas (Thunnus albacares), bigeye tunas (Thunnus obesus), swordfishes 
(Xiphias gladius), pygmy sperm whales (Kogia breviceps) and orca whales (Orcinus orca). A seasonal study on yellowfin 
tuna (Thunnus albacares) off southern Brazil showed that O. antillarum and teleost fishes are the most important dietary 
components in winter. The parasites of O. antillarum are primarily didymozoid trematodes, at infection intensity of 10 to 50 
times less than in same-sized specimens of Sthenoteuthis pteropus

Interest to Fisheries: Ornithoteuthis antillarum is similar to all other species of ommastrephids in that its flesh is firm, 
muscular and palatable. Tests on its congener, O. volatilis, have confirmed its qualities and acceptability as a potentially viable 
commodity. Its size of 80 to 120 mm mantle length is adequate for fishery purposes. In the higher latitudes of its range, 
O. antillarum attains a very desirable size of 250 to 300 mm mantle length. Observations from submersibles indicate it is a 
common species in slope waters of the tropical/subtropical western Atlantic. Its abundance in stomach contents of many 
species of large oceanic and neritic predatory fishes and cetaceans also suggests an abundant resource. However, it does not 
appear to assemble in large schools, as do Illex species, and it never has been observed to rest or reside on the bottom, where 
it would be more readily available to commercial trawls. An approximation of the instantaneous biomass of O. antillarum 
suggests a value of 500 000 tonnes. If an efficient fishing technique can be developed, this species could provide an important 
fishery product.

Local Names: USA: Atlantic bird squid.

Remarks: This species was misidentified as O. volatilis (Silva-Mello, 1998) in stomach contents of pelagic fishes from the 
southwestern equatorial Atlantic Ocean. Ornithoteuthis antillarum is a very abundant prey in this region and O. volatilis does 
not occur in these waters.

Literature: Roper and Young (1975), Vecchione and Roper (1992 [1991]), Passarella and Hopkins (1992 [1991]), Arkhipkin 
eta!. (1998c), Dunning (1998b,c), Vecchione et a!. (2001), Nesis (2002, 2003).

Sthenoteuthis Verri 11, 1880

Sthenoteuthis Verrili, 1880, Transactions of the Connecticut Academy of Sciences, 5(5): 177-257. [222],

Type Species: Sthenoteuthis otialaniensis (Lesson, 1830)

Diagnostic Features: Funnel groove has a foveola with 5 to 9 longitudinal folds and 4 to 6 distinct side pockets. The 
external light organs present, including small subcutaneous photophores, are scattered on mantle, head and ventral arms. 
Large dorsal mantle photophores present: large, yellow, oval photophore located anteriorly on dorsal part of mantle in
squid greater than 140 mm mantle length (observed to shine constantly in live squid). The photophore consists of numerous, 
densely packed, small, yellow, subcutaneous photophores, 1.0 to 2.5 mm in diameter, embedded in the mantle musculature, 
beneath which is a white reflective layer. A single round photophore occurs on the ventral surface of each eye and 2 
round photophores occur on the ventral surface of the intestine. The dactylus of the tentacular club has 4 rows of small 
suckers. Carpal-locking apparatus on tentacular stalk with 2 to 5 knobs and an equivalent number of alternating smooth-ringed 
suckers. Zero to 2 suckers with denticulate rings occur on the carpus proximal to the first knob. The largest medial suckers on 
the manus have 4 large, pointed teeth, one at each quadrant. Tips of all arms not attenuate. Arms have 26 to 35 pairs of 
suckers. Tips of trabeculae of protective membranes do not project beyond the edge of the membrane. Ventral protective 
membranes of arms III subequal to arm width. Right or left ventral arm hectocotylized by smooth type. Fins rhomboidal, not 
attenuate posteriorly. Fin length 40 to 50% and fin width 70 to 88% of mantle length; fin angle is 58° to 12°. Mantle funnel-locking 
cartilage may be fused or not fused. The eone flags of the gladius are short, rhomboidal, with distinct radial creases. The 
greatest width of the eone flags ranges between 55 and 60% of the width of the rachis. The marginal rigid ribs of the rachis are 
doubled (with the exception of the giant form of Sthenoteuthis oualaniensis), axial rigid rib of the rachis is wide, 
rounded-rectangular in cross-section. The lateral plates of the gladius do not adhere to the dorsal surface of the rachis, but form 
wide, free folds over the rachis. The anterior stem is short, reminiscent of a mammalian vertebra in cross-section. The width of 
the stem is equal to, or slightly greater than, its thickness. The eone is short, compressed laterally. The rostrum is absent. The 
alveola of the gladius is thick, covered with tiny ribs and thorns. Spermatozoa have 1 flagellum.

Size: Large-sized squid; mantle length up to 650 mm.

Geographical Distribution: It occurs in tropical and partly subtropical waters of the Atlantic, Indian and Pacific Oceans.

Remarks: Sthenoteuthis includes 2 oceanic species. Two endonucleases, A M  and Tsp509I, are diagnostic for species 
identification.

Literature: See species accounts.
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Key to the species of Sthenoteuthis

1a. Mantle and funnel cartilages fused at post-paralarval stages; 6 to 8 pairs of suckers on
hectocotylized arm; distributed in the Pacific and Indian O c e a n s ................................. Sthenoteuthis oualaniensis

1b. Mantle and funnel cartilages not fused; 11 to l 3 pairs of suckers on hectocotylized arm; distributed in
the Atlantic O ce a n .........................................................................................................................Sthenoteuthis pteropus

Sthenoteuthis oualaniensis (Lesson, 1830) Fig. 303; Plate X , 58

Loligo oualaniensis Lesson, 1830, In 1830-1831, Zoologie, 2(1): 471 pp. [24, pi. I, fig. 2], [Type locality: Oualan Island, 
Caroline Archipelago, Micronesia, western Central Pacific Ocean],

Frequent Synonyms: Loligo oualaniensis Lesson, 1830; L. vanicolensis 
Quoy and Gaimard, 1832; L. brevitentaculata Quoy and Gaimard, 1832;
Ommastrephes oualaniensis d’Orbigny, 1834-1848; Ommatostrephes 
oualaniensis Steenstrup, 1880; Symplectoteuthis oualaniensis Pfeffer, 1900.

FAO Names: En -  Purpleback flying squid; Fr -  Encornet bande violette;
Sp -  Pota cárdena.

sucker

i__________i
20 m m  

dorsal viewhectocotylus arm tentacular club mantle button 

Fig. 303 Sthenoteuthis oulaniensis

Diagnostic Features: Mantle and funnel cartilage fused at post-paralarval stage by 9 to 12 mm mantle length. The large 
dorsal mantle photophore begins to develop in immature squid of 100 to 120 mm mantle length, but in maturing and mature 
squid of this same size it is not quite developed; 6 to 8 pairs of suckers occur on the hectocotylized arm of mature males.

Size: Maximum mantle length 650 mm and body weight 8.5 kg.
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Geographical Distribution: Indo-Pacific, tropical, oceanic species; its range extends in a broad band that stretches 
throughout the open waters of the tropical zone of the Indian and Pacific oceans and the Red Sea, generally where bottom 
depths exceed 200 m. It enters into subtropical zones where warm currents occur near Japan, the eastern Australian coast and 
South Africa (Fig. 304).
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Fig. 304 Sthenoteuthis oulaniensis

I  K now n d istribution

Habitat and Biology: Sthenoteuthis oualaniensis is a widely distributed, abundant and highly productive, epipelagic to 
mesopelagic and upper bathypelagic species that inhabits open waters over great depths of more than 200 to 400 m, at sea 
surface temperatures from 16° to 32°C, but usually above 20° to 22°C.

The Asian continent limits the northern boundary of its range in the Indian Ocean. The southern boundary reaches to the 
southernmost point of Africa to about 35°S, and in some years even to 39°S (commonly it is located in the Natal area and in 
some warm years even up to the Agulhas Bank); then it continues eastward approximately along the longitudes 25°S to 30°S, 
then to 35°S near the western Australia coast. In the Pacific Ocean it is widely distributed from the Pacific coast of central 
Honshu, Japan (about 36°N to 38°N) to the central part of the California Peninsula (about 25°N); in the Southern Hemisphere it 
extends from the southern part of the Australian coast (38°40’S) eastward to northern Chile (18°S to 22°S). The reproductive 
area of the species is located in the Indian Ocean northward of 18°S to 22°S, in the North Pacific Ocean between 20°N to 25°N 
and in the South Pacific Ocean from 16°S to 25°S. The more high-latitude areas of the species range is used by migrant squid 
as foraging zones, mainly by the females of the middle-sized form. Squid migrate to high latitudes with seasonal warming during 
summer in their appropriate hemisphere along the shift of surface isotherms of 20° to 22°C; then they move to lower latitudes 
with the seasonal autumn of water temperature. This species is truly pelagic, not associated with the bottom.

The planktonic paralarvae and juveniles usually live in the homogenous surface layer above and near the gradient layer (0 to 
75 m and 100 m). Diurnal vertical migrations by paralarvae and juveniles are absent or very short in distance. During daytime 
the main bulk of juveniles occurs near the surface from 0 to 30 m, while at night they descend deeper, between 25 and 75 m, 
moving out of the zone of maximum numbers of conspecific predatory adult squids. Subadult and adult squids are interzonal 
animals. At night they inhabit surface and subsurface layers from 0 to 150 m to feed, with maximum numbers between the 
surface and about 25 m. In the morning they descend to depths of 200 to 1 100 m and remain there during the day.

The species is in the process of intensive adaptive radiation. On the basis of size differences of mature squid, as well as dorsal 
photophore and gladius morphology, 5 forms of undetermined status are distinguishable. At least the dwarf (1), middle-sized (3) 
and giant (5) forms probably are species in statu nascendi. 1 ) The dwarf form without a dorsal photophore: the morphology 
of the gladius is variable. It is a common inhabitant of the equatorial waters of the Indian and Pacific Oceans mainly between 
15°N and 15°S, but with locally warm currents it extends to 20°N to 26°N and 20°S to 27°S. The mantle length of mature males 
is 75 to 130 mm and of mature females 80 to 150 mm. The life cycle is about a half-year. 2) The dwarf form with a dorsal 
photophore; the morphology of the gladius is unknown. The abundance of this form is very low. It has been recorded in the Red 
Sea, Mozambique Channel and Costa Rica Dome area. The mantle length of mature females is 90 to 150 mm. Duration of the 
lifecycle is unknown. Probably this form is not a separate group, but, rather, it may represent the earliest maturing stage of both 
middle-sized groups (3 and 4). 3) The middle-sized, typical form has a dorsal photophore and double axes on the 
gladius. This is the most abundant and widely distributed form. Its range coincides with the range of S. oualaniensis except it is 
absent in the Red and Arabian Seas and the Gulf of Aden. The mantle length of mature males is 120 to 240 mm and of females
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150 to 400 mm. The life cycle is 1 year. 4) The middle-sized not typical form has a dorsal photophore and a single axis on 
the gladius. This form is relatively abundant but it is narrowly distributed in the Red and Arabian Seas and the Gulf of Aden. The 
mantle length of mature males is 160 to 260 mm and of females 200 to 320 mm. The life cycle is 1 year. Probably this form and 
the giant form are parts of a united stock. 5) The giant form has a dorsal photophore and a single axis on the gladius. This 
form is very abundant, an inhabitant of the Red Sea, the Arabian Sea and the Gulf of Aden northward of 12°N, but 2 large 
mature females of 725 and 820 mm mantle length were captured in an equatorial area (5 September 1991; 00°58’8”N, 
2°06’8”E). The mantle length of mature males is 240 to 320 mm and of females it is 360 to 650 mm and even to 820 mm. The life 
cycle is 1 year, but its duration in very large specimens (greater than 700 mm mantle length) is unknown.

The species is very fast growing: by the age of 300 days specimens can reach 550 to 600 mm mantle length and 8 to 9 kg body 
weight; the largest daily increment in length is 1.0 mm for dwarf and middle-sized forms and 3.8 mm for the giant form. 
Sthenoteuthis oualaniensis is a typical monocyclic r-strategist. Potential fecundity varies from 300 000 to 350 000 oocytes in 
the dwarf form, from 0.7 to 8.5 million in the middle-sized form and from 6 to 22 million in the giant form. The relative fecundity is 
3 000 to 7 000 oocytes per gram. The ripe eggs are small, 0.75 to 1.0 mm in diameter. Spermatophore lengths depend on the 
mantle length of mature males, and it varies from 8.8 to 11.7 mm in the dwarf form, from 16 to 32 mm in the middle-sized form, 
and from 40 to 50 mm in the giant form. The number of spermatophores in the Needham’s sao of mature males can reach 300, 
but mainly it varies between 100 and 200. Mating occurs in surface layers at night in the “head to head” position without 
preliminary rituals; probably promiscuity is common. Duration of copulation is short, only 0.5 to 2 minutes. Copulation results in 
up to 150 spermatangia being attached to the buccal eone and membrane of females, and then the viable sperm are stored in 
70 to 120 seminal receptacles that are situated on the buccal membrane. At the species level, spawning takes place all year 
round, with the duration of the spawning season for individual females up to 1 to 3 months. The spawning peak of the dwarf form 
is in the summer, of the middle-sized form in the northern part of its range it is in autumn to winter and in its southeastern Pacific 
range it is during the warm season (December to February); the spawning season of the giant Arabian form is in the spring. 
Spawning takes place in the epipelagic zone at night. This squid is an intermittent, multibatch spawner. After spawning once, 
females continue to feed and grow, while the next portion of oocytes matures; then spawning begins again. Each subsequent 
batch is quasi-equal in number of eggs. In the giant form, the maximum measured volume of egg mass is about 25 litres with a 
density of about 1 or 2 eggs per cubic centimetre. Egg masses are pelagic, and they float above the upper pycnocline layer. The 
duration of embryogenesis in water temperatures of 20° to 25°C is 3 to 6 days. Hatching size is about 1.0 mm mantle length. 
Paralarvae have the typical ommastrephid rhynchoteuthion-stage defined by the tentacles being fused into a trunk-like 
proboscis. During growth the proboscis gradually separates and in S. oualaniensis this separation is complete by 7.0 to 8.0 mm 
mantle length, signalling the end of the rhynchoteuthion-stage. Molecular genetics sequencing of the mitochondrial gene 
cytochrome c oxidase I discriminates 1 to 10 mm mantle length paralarvae from other rhynchoteuthions, e g . Dosidicus gigas.

Sthenoteuthis oualaniensis is a fast-swimming, highly manoeuvrable nektonic squid that reacts very quickly to any change in 
its surroundings. Juveniles are capable of “flying” during daytime. Under threat from pursuit of predators they can reach a high 
speed and then glide above the surface of the sea some tens of meters. The cruising speed of adult squid is about 3 to 10 km 
per hour, but the burst speed reaches greaterthan 25 to 35 km per hour. During the day at depth, squids are nearly non-active, 
and either “hang” in the water or move slowly with a speed of only 1 to 1.5 km per hour, propelled by the undulating fins. The 
species is an obligate shoaling (schooling) squid throughout ontogenesis. Usually, shoals consist of squid of uniform size. Shoal 
size is highly variable and depends on the productivity of the area and the density of the squid population: it varies from 2 to 
about 800 individuals, occasionally more. At the periphery of its geographical range, this species may form joint schools with 
same-sized Dosidicus gigas and Ommastrephes bartramii

Sthenoteuthis oualaniensis is an active predator with a very wide spectrum of food organisms. Paralarvae feed on micro- and 
mainly mesozooplankton (copepods, amphipods, etc). Post-paralarvae and juveniles (10 to 80 mm mantle length) feed on 
meso- and macroplanktonic invertebrates, mainly copepods, euphausids, amphipods and chaetognaths, as well as on juvenile 
fishes and squids. In squid from 90 to 150 mm mantle length, the role of fishes and squids increases as food preference. Active 
feeding of middle-sized squid (150 to 350 mm mantle length) takes place in the evening, night and early morning at the surface, 
and to 50 and 75 m. The middle-sized squid feed predominantly on micronektonic plankton-eating fishes (mainly myctophids, 
juveniles of flying fishes and the oceanic lightfish Vinciguerria nimbaria), juveniles of predatory fishes (paralepidids, 
gempylids, etc), squids (mainly the common clubhook squid Onychoteuthis banksii, different species of enoploteuthids and 
conspecific juveniles) and pelagic shrimps and crabs. The adult females of the giant form (greaterthan 400 mm mantle length) 
in the Arabian Sea feed mainly on myctophids, that occur in very dense concentrations in the layer of 100 to 200 m. The duration 
for complete digestion of food is 3 to 6 hours in juveniles and 5 to 8 hours in adult middle-sized squid.

The predators of this species (all forms) are very diverse. For paralarvae and juveniles they include large chaetognaths, 
jellyfishes, small squids, planktivorous and small carnivorous teleosts. Juveniles (3 to 12 mm mantle length) are the prey for 
large squids (conspecific adults and the Humboldt squid Dosidicus gigas), both species of dolphinfishes (Coryphaena 
hippurus, C. equisetis), snake mackerel (Gempylus serpens), lancet fish (Alepisaurus ferox), and different species of tunas 
(Thunnus alalunga, T. obesus, T. albacares, etc). Off eastern Australia, S. oualaniensis is common prey of yellowfin tuna 
(T. albacares) and swordfish (Xiphias gladius). Many species of sea birds are significant predators on juveniles, especially 
around the numerous oceanic islands. The main predators of middle-sized and large squid include swordfishes (Xiphias 
gladius), striped marlins (Tetrapterus audax), several species of sharks, such as the frill shark (Chlamydoselachus 
anguineus), the blue shark (Prionace glauca), the dusky shark (Carcharhinus obscurus), the oceanic whitetip shark 
(Carcharhinus longimanus), the smooth hammerhead (Sphyrna zygaena, etc), marime mammals such as the striped and 
the spotted dolphins (Stenella caemleoalba, S. attenuata), the sperm whale (Physeter macrocephalus) and, locally, the 
Galapagos fur seal (Arctocephalus galapagoensis). In the Arabian Sea, adults of the giant form are their principal predator.



318 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

The helminth fauna of this squid consists of 12 species of larvae oftrematodes, cestodes, nematodes and acanthocephalans, 
among which are 2 representatives of nematodes that have significant negative impact on the commercial importance of the 
species. Larvae of Anisakis sp. are a mortal danger to humans, but they are localized in the ovaries and encysted in the 
coelomic membranes, neither of which is used for human food. Larvae of Porrocaecum sp. are encysted on the internal mantle 
wall and they may significantly degrade the quality of the marketable components of the infested squid.

The total instantaneous biomass of S. oualaniensis is estimated to be at the level of 8 to 11.2 million tonnes, including 3 to 4.2 
million tonnes in the Indian Ocean and 5 to 7 million tonnes in the Pacific Ocean. In general, the areas of dense concentrations 
coincide with dynamically active feeding zones and oceanographic fronts. In the open waters of the Peruvian region (5°S to 
25°S and from the Exclusive Economic Zone (EEZ) boundary to 95°W) it forms dense concentrations together with Dosidicus 
gigas.

Interest to Fisheries: Sthenoteuthis oualaniensis is not fished commercially on an industrial level mainly due to the absence 
of effective fishery methods and to the relatively poor quality of the meat (at least for Asian consumers in comparison with 
Todarodes pacificus). Local artisanal fisheries for this species carried out in the last 40 years by dipnet and hand jigs were 
conducted from near Okinawa, Taiwan Province of China and Hawaii. The catches are used mainly as bait for the tuna fishery. 
Many attempts to use jigging machines to fish forthe species in different parts of the species range were not effective. However, 
this species has great potential for a future significant fishery with about 3 million tonnes of stock in dense concentrations and a 
potential catch on the level of about 300 000 to 500 000 tonnes or more. The main prospective areas for fishery development 
are the Arabian Sea, the Gulf of Aden and the adjacent open waters to 12°N; the southern part of the equatorial zone of the 
Indian Ocean between 4°S and 10°S and between 65°E and 95°E; the area of Mozambique between Madagascar and the edge 
of the Mozambique shelf; the equatorial zone of the Pacific Ocean between 2°N and 2°S and between 95°W and 110°W; the 
oceanic part along the Peruvian Exclusive Economic Zone (EEZ) boundary between 6°S and 18°S (mixed concentrations with 
Dosidicus gigas), and areas nearthe Hawaiian Islands, Taiwan Province of China and Okinawa. The most promising area for 
the development of a large-scale fishery for S. oualaniensis is the Arabian Sea. The giant form of this species of 300 to 650 mm 
mantle length (mode 480 to 540 mm mantle length) inhabits this area. More than 200 000 tonnes were captured in the 
northwestern part of the Arabian Sea in dense concentrations of more than 10 tonnes per square km. The potential average 
catch is estimated at about 100 000 tonnes. The optimal fishing season for this squid is September to May, with the peak in 
March to May. The most effective gears are the wide-cut pelagic trawl and the mechanized vertical lines with large blinking jigs. 
The meat of the giant form of greater than 350 mm mantle length tastes acidic because of the presence of large quantities of 
urea (49.1±1.52 mg/100 g); special treatment with citric acid is required forthis species to be utilized as food.

Local Names: AUSTRALIA: Yellow-backed squid; CHINA: Yuán-wü-zéi; JAPAN: Tobi-ika; PERU: Pota cárdena; RUSSIA: 
Kal’mar-ualanienis, Purpurnyj kal’mar (purple squid); TAIWAN PROVINCE OF CHINA: Nán-yóu; USA: Purplebackflying squid.

Literature: Zuev et a i (1975), Wormuth (1976), Roper et al. (1984), Nigmatullin et al. (1991b), Nesis (1993b), Roper et al. 
(1995), Bower et al. (1999c), Nigmatullin et al. (2002c), Zuev et al. (2002), Nixon and Young (2003), Okutani (2005), Gilly etal. 
(2006b), Parry (2006), Wakabayashi et al. (2006).

Sthenoteuthis pteropus (Steenstrup, 1855) Fig. 305

Ommastrephes pteropus Steenstrup, 1855, in Oversigt over det Kongelige Danske Videnskabernes Selskabs Forhandlinger, 
1855(5/6): 199-200. [199], [Type locality: St Croix Island, Caribbean Sea, western Central Atlantic],

Frequent Synonyms: Ommatostrephes pteropus Steenstrup, 1855; Architeuthis megaptera Verrili, 1878; Sthenoteuthis 
megaptera Ve rri11, 1880.
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Fig. 305 Sthenoteuthis pteropus

FAO Names: En -  Orangeback flying squid; 
Fr -  Encornet orange; Sp -  Pota naranja.

Geographical Distribution: Tropical 
Atlantic Ocean. The extreme limits of its 
northern distribution lie at the latitude of 
New York (42°N) and Madeira (34°N); in 
some years north to 36°N near the Strait 
of Gibraltar. Its southernmost limits 
extend to southern Brazil (30°S to 32°S) 
and South Africa (36°S). The boundaries 
of the species range in the central part of 
the ocean coincide approximately with 
the Tropics of Cancer and of Capricorn 
(Fig. 306).

Diagnostic Features: Mantle and funnel cartilage not fused during entire ontogenesis (only 2 specimens recorded with 
fused funnel cartilage among many thousands studied). Large dorsal mantle photophore begins to develop in immature and 
maturing squid of 90 to 110 mm mantle length; all adult specimens have this photophore; 11 to 13 pairs of suckers on 
hectocotylized arm.

120°W 90°W  60°W  30°W 0» 30°E 60°E
Size: Maximum mantle length 650 mm; 
body weight 7 kg.

120°W 90°W 60°W 30°W 30°E 60°E

Fig. 306 Sthenoteuthis pteropus

K nown d istribution

Habitat and Biology: Sthenoteuthis 
p te ro p u s  occurs at sea surface 
temperatures from 16° to 32°C, usually 
above 20° to 22°C. Squid migrate to high 
latitudes with seasonal warming of the 
appropriate hemisphere in harmony with 
the shift of the surface isotherms of 20° 
to 22°C; then they return to lower 
latitudes in the autumn in coincidence 
with the seasonal drop in w ater 
temperature. Significant seasonal shifts
occur at the boundaries of the range. During summer in the Northern Hemisphere (July to October) the northern boundary is 
displaced to the northern limits of the species distribution, whereas the southern boundary displaces approximately to 23°S 
near Brazil and Namibia and about 10°S in the central part of ocean. During winter (February to March) the northern boundary 
shifts to the south to about 20°N to 22°N near Cuba and northern Mauritania, while the southern boundary is displaced to the 
southern limits of the species range. The reproductive region occupies the equatorial zone, including the Caribbean Sea and 
Gulf of Mexico between 20°N and 20°S near the continents and between 10°N and 10°S in the central part of the ocean. The 
higher latitudes in both hemispheres are the principal feeding zones of the species range; they also are occupied seasonally, 
mainly by immature females of the large form.

30°N 30°N
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Sthenoteuthis pteropus is an abundant, highly productive species that dwells in epipelagic to mesopelagic and upper 
bathypelagic zones. It inhabits open waters over great depths in excess of 200 to 400 m, and this species is not associated with 
the bottom. In general, squid of this species live in the oceanic pelagic zone from the surface to 1 200 m. Paralarvae, 
post-paralarvae and early juveniles up to 90 mm mantle length as a rule live in the homogenous surface layer from the surface 
to between 50 and 75 m. Diurnal vertical migration in paralarvae and post-paralarvae is minimal to absent, and in juveniles it is a 
very short range. During daytime, juveniles principally inhabit the surface layer from the surface to about 30 m, and at night their 
habitat extends to depths of 30 m to between 75 and 100 m. Squids larger than 120 to 150 mm mantle length undergo the 
typical diurnal vertical migration: they rise to the surface layers at night for active feeding, then descend to daytime depths in the 
morning. On moonless nights most squids are concentrated near the surface between 0 and 30 m, while on moonlit nights they 
are more widely dispersed in somewhat deeper water, between 10 and 50 m. During about a 1-hour period at dawn, squid 
descend to the depth of their daily habitation, with the maximum concentration at depths of 600 to 850 m. In the twilight 
crepuscular period -  before sunrise and sunset-squid occur in the 150 to 400 m range.

Sthenoteuthis pteropus is represented by 2 intraspecific forms of undetermined systematic status. 1) A small, 
earlv-maturina. equatorial form: it lives only in the equatorial zone and its most adjacent waters between 10°N to 15°N and 
8°S to 15°S in the eastern Atlantic, while it occupies nearly the entire range of the species distribution (sensu lato) in the central 
and western Atlantic, including the Caribbean Sea and the Gulf of Mexico. These squids are relatively stable in that they do not 
undergo long distance migrations at any time during their life cycle. Spawning takes place all year round. The mantle length of 
the mature male of the small form is 110 to 200 mm and of the mature female 150 to 320 mm (mode 21 Oto 250 mm). 2) A Iarae. 
late-maturina. mostly peripheral form: this is distributed throughout the entire range of the species (sensu lato) in the eastern 
Atlantic, less broadly in the central part of the ocean to 20°Wto 25°W; probably it occurs in the peripheral parts ofthe species 
range (sensu lato) in the western Atlantic. In the eastern Atlantic the main concentrations of this large form of squid are 
distributed in waters to the north of 8°N to 12°N and to the south of 6°S to 10°S, as well as along the south tropical front. Two 
allopatric populations occur in the open waters along the African coast; they differ by distribution, spawning season and direction 
of ontogenetic migrations. These squids are northern and southern populations that are confined to northern and southern 
African upwelling zones respectively. These populations spawn in the equatorial zone. Then the developing immature females 
greaterthan 200 to 250 mm mantle length migrate during the warm season in their given hemisphere, to the north (northern 
population) and the south (southern population) to foraging grounds that are located in both peripheral zones ofthe species 
range (sensu lato). After active feeding and somatic growth they migrate back to the equatorial zone to complete maturation and 
to spawn. However, no morphological differences exist to differentiate between these forms.

Spawning is seasonal, and it takes place in the autumn period of each particular hemisphere. The mantle length ofthe mature 
male of the large form is 180 to 280 mm and of the female 300 to 650 mm.

In the most intensively studied area, the eastern Atlantic, S. pteropus appears to be subdivided into 3 groups that probably have 
populational status: the northern large squid, the equatorial small squid and the southern large squid. They differ ecologically 
and genetically, and their ranges overlap to a small degree (the 2 populations ofthe large form) orto a considerable degree 
(both large squid populations with the equatorial form).

The reproductive biology of S. pteropus is very similar to that of S. oualaniensis. The potential fecundity of mature 
pre-spawning females varies from 0.5 to 1.5 million oocytes at 160 to 180 mm mantle length and from 6 to 18 million oocytes at 
400 to 540 mm mantle length. These same mean values for females ofthe small early-maturing form are about 2 to 3 million 
oocytes, and for the large late-maturing females it is 8 to 10 million oocytes. The relative fecundity is 2 000 to 5 200 oocytes per 
gram.

Ripe eggs are small, 0.75 to 1.0 mm in diameter. The oviducts contain from thousands to 1 million eggs depending on the size of 
mature female and the stage ofthe infilling process. Spermatophore lengths are proportional to the mantle length ofthe mature 
male and they vary from 15 at 107 mm mantle length to 42 at 240 mm mantle length. The number of spermatophores in the 
Needham’s sac of mature males less than 160 mm mantle length is 100 to 300, while at greaterthan 170 mm mantle length 
there are 200 to 500 spermatophores. Promiscuous mating takes place in the surface layers at night in the “head to head” 
position. The duration of copulation is 0.5 to l minute. Each copulation results in up to 180 spermatangia being attached to the 
buccal eone and buccal membrane of females, and then the viable sperm are stored in 57 to 154 seminal receptacles that are 
situated on the buccal membrane.

Spawning occurs in the epipelagic zone at night. Sthenoteuthis pteropus is an intermittent, multibatch spawner. After the first 
spawning, females continue to feed and grow, while the next portion of oocytes matures; then they spawn again. Each 
subsequently spawned batch of eggs is subequal in number of eggs. Largefemales presumably release at least more than 50% 
of their total oocyte stock.

In total, during the individual spawning period of at least the large females, 5 or 6, and probably more, egg masses are 
produced. Egg masses are pelagic, and they float above the upper pycnocline layer. The size of embryos at hatching is about 
1.0 mm mantle length. The duration ofthe paralarval stage is 32 to 38 days.

The majority of males become mature at 120 to 150 days, and almost all males older than 180 days are fully mature. The life 
span of males is completed by age 270 to 280 days. Females begin to mature at the age of 200 to 220 days, and the maximum 
maturation takes place at 240 to 300 days. All females are in full spawning condition at ages over 300 to 320 days. The 
maximum age of a spent male is 305 days and of a spawned-out female it is 372 days. The life cycle of females of both small 
and large forms seldom exceeds 1 year, and the life cycle of males is 1 to 2 months shorter.

This species is a very fast-swimming and highly manoeuvrable nektonic squid that reacts very quickly to any change in its 
surroundings. Occasionally, under threat from potential predators, juveniles may breakthrough the sea surface and soar into
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the air for some tens of metres. The cruising speed of adult squid is about 3 to 10 km per hour, and burst speed is more than 
30 km per hour. During the day at depth these squid are nearly inactive, and they either “hang” or move very slowly with 
undulating fins at a speed of about 1.5 km per hour. Throughout ontogenesis, shoaling (schooling) is the obligate behaviour of 
this squid. Usually, shoals consist of uniform-sized individuals. The size of shoals is highly variable, from 2 to about 1 000 
specimens. At the periphery of its distributional range, S. pteropus may form joint feeding schools with same-sized 
Ommastrephes bartramii

Sthenoteuthis pteropus is an active predator that undergoes gradual changes in its food spectrum during ontogenesis. 
Paralarvae feed on micro- and mainly mesozooplankton (copepods, juveniles of euphausiids and larvae of fishes and squids). 
Post-paralarvae and juveniles (10 to 80 mm mantle length) feed on meso- and macroplanktonic invertebrates, mainly 
copepods, euphausids, amphipods and chaetognaths, as well as juvenile fishes and squids. In squid from 90 to 150 mm mantle 
length, the role of myctophid fishes and small squids as food sharply increases, while the role of crustaceans is minimized. 
Active feeding of subadult and adult specimens takes place in the evening, night and early morning hours at the surface down to 
50 to 75 m. Squid 150 to 350 mm mantle length feed predominantly on micronektonic plankton-eating fishes. These are mainly 
myctophids (principally species of Myctophum, Hygophum and Vinciguerria nimbaria) and to a lesser degree juveniles of 
predatory fishes (paralepidids, gempylids, etc), as well as flying fishes, squids (mainly Onychoteuthis banksii, different species 
of enoploteuthis and juveniles of their own species) and pelagic shrimps. Large females of 360 to 650 mm mantle length feed 
mainly on squids (mostly Onychoteuthis banksii and their own species) and to a lesser degree on flying fishes and 
middle-sized predatory fishes. The duration for full digestion of food is 3 to 6 hours in juveniles and 5 to 8 hours in adults. 
Correspondingly, the values of daily food ration for these 2 ontogenetic groups is 8 to 27% of body weight and 7 to 10% of body 
weight, respectively.

The known predators of this squid include the following groups: paralarval and post-paralarval predators include jellyfishes, 
small squids, plankton-eating and small carnivorous teleosts; juveniles (3 to 14 mm mantle length) are the prey for large squids 
(mainly conspecific adults), dolphinfishes (Coryphaena hippurus, C. equisetis), snake mackerel (Gempylus serpens), lancet 
fishes (Alepisaurus ferox, A. brevirostris), and several species of tunas (e.g. Thunnus alalunga, T. obesus, T. Albacares); 
locally, sea birds also are predators on juveniles; the main predators of subadult and adult S. pteropus are swordfishes 
(especially important is Xiphias gladius), some active species of pelagic sharks, such as the blue shark (Prionace glauca), 
the bigeye thresher (Alopias superciliosus), the great white shark (Carcharodon carcharias), hammerheads (Sphyrna spp. ) 
and requiem sharks (Carcharhinus spp), dolphins (including Steno bredanensis) and very rarely, sperm whales.

The parasitic helminth fauna of this squid consists of 13 species of larvae of trematodes, cestodes, nematodes and 
acanthocephalans. Two nematode species have negative implication forthe commercial importance of S. pteropus The larvae 
of Anisakis sp. cause death to humans, but they are localized in the ovaries and encysted in coelomic membranes that are not 
used for food. The larvae of Porrocaecum sp. are encysted locally on the internal mantle wall; they may reduce the quality and 
value ofthe marketable product of infested squids.

The total instantaneous biomass of S. pteropus is estimated at the level of 4.2 to 6.5 million tonnes. More than half of this 
standing stock is concentrated in the eastern tropical Atlantic Ocean in 3 macroscale areas of dense concentrations (see 
below). The annual total biomass production for S. pteropus is estimated at 34 to 52 million tonnes.

Interest to Fisheries: Sthenoteuthis pteropus currently is not intensively fished commercially, but it represents a significant 
potentially valuable fishery resource in the open Atlantic Ocean. The mantle and the appendages are well suited for human 
consumption, and the viscera are excellent raw materials for the production of biologically active substances. A seasonal, 
artisanal fishery occurs near Madeira with very small catches. In the 1970s to 1980s Soviet investigators attempted to develop 
commercial exploitation of this species in the eastern tropical Atlantic Ocean, experimenting with wide-cut pelagic trawls, twin 
trawls, automatic jigging machines and mainly individual hand jigs. Jigging machines were not effective because the feeding 
behaviour of this oceanic squid is more complicated in comparison with that of inshore and neritic species of Illex, Todarodes 
and Nototodarus that are very efficiently fished by this gear. To increase the fishing efficiency for this species, the complicated 
lifting movement of a longline is required. The use of the wide-cut pelagic trawl from large-capacity trawlers also was 
unsuccessful. The catches did not exceed tens of kilograms. Likewise, the catches of twin trawls in surface waters (Oto 15 m) in 
the equatorial eastern Atlantic Ocean, as a rule, did not exceed 200 kg. At some lighted drift stations where dense 
concentrations of large squid (280 to 450 mm mantle length) occurred in areas near the Angola and Namibia Exclusive 
Economic Zone (EEZ) boundaries, catches were on the level of 3 to 8 tonnes. Collectively, these data are evidence ofthe 
potential for a viable fishery for this species. The total annual fishery potential is 1.9 to 2.9 million tonnes. The possible annual 
potential catch inside Exclusive Economic Zones (EEZs) is about 0.5 to 0.8 million tonnes. The 3 principal potential fishery 
grounds are located in the eastern Atlantic Ocean eastwards from 20°W between 15°N and 22°N and 25°S: 1 ) northeast area 
between 10°N and 20°N, from the African coast to 25°W; 2) equatorial area between 5°N and 10°S and from 0° to 20°W; 
3) Angolan area between 5°S and 20°S, from the African coast to 5°E. Two smaller areas of high squid concentrations occur in 
the open waters of the Gulf of Guinea between 2°N and 3°S, and in the Caribbean Sea and western Atlantic near the Lesser 
Antilles. Because S. pteropus is so widely distributed and is subdivided into geographic populations that undergo sequential 
seasonality of growth and reproduction, it is possible to maintain a year-round fishery. The main impediment to the development 
of a viable commercial fishery for this species is the development of optimal fishing gear and the establishment of consistent, 
reliable fishery methods.

Local Names: COLUMBIA, CUBA, MEXICO, VENEZUELA: Lomo aranjado; JAPAN: Nise-akaika; MADEIRA: Pota de limao, 
Lula de limao; PORTUGAL: Pota laranja, Pota limäo; RUSSIA: Krylorukij kal’mar (wing-armed squid), Kal’mar pteropus; 
USA: Orangeback flying squid, Yellowback squid.

Literature: Roper (1963), Roper et al. (1984), Arkhipkin et al. (1988), Zuev et al. (1992 [1991]), Dunning (1998b), Nigmatullin
(2002a), Zuev et al. (2002), Laptikovsky and Nigmatollin (2005), Okutani (2005).
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2.22.3 Subfamily TODARODINAE Adam, 1960
Todarodinae Adam, 1960b, Bulletin de l ’Institut Royal des Sciences Naturelles de Belgique, 36(19): 1-10 [2],

Type Genus: Todarodes Steenstrup, 1880.

Diagnostic Features: Ommastrephids with funnel groove and foveola present (except Todaropsis), side pockets absent;
left tentacular club with 2 pairs of carpal suckers; tentacles without carpal-locking apparatus; suckers on dactylus of 
tentacular club quadriserial; medial manus sucker rings with 20 or fewer long, pointed teeth, with single, large, pointed tooth 
distally (in some species); right or left or both arm(s) IV hectocotylized in mature males; ocular, visceral and mantle photophores 
absent.

Table 12
Comparison of genera of Todarodinae11

Hectocotylus Funnel groove 
with foveola

T entacular stalks 
w ith free trabeculae

Largest manus 
sucker w ith teeth Largest manus sucker with teeth

Martialia left or right arm IV Yes Yes 1 tooth enlarged linked by intermediate ridges or plates

Nototodarus both arms IV Yes No 1 tooth enlarged or 
sub equal teeth linked by intermediate ridges or plated

Todarodes right arm IV Yes No generally sub equal teeth linked by intermediate ridges or plated

Todaropsis both arms IV No No sub equal teeth without intermediate ridges of plates

1/ From Young and Vecchione (2008k).

Todarodes Steenstrup, 1880

Todarodes Steenstrup, 1880, Oversigt over det Kongelige Danske Videnskabernes Selskabs Forhandlinger, 1880: 73-110,12 
figs, 1 pi. [83],

Type Species: Todarodes sagittatus (Lamarck, 1798).

Diagnostic Features: Funnel grove with foveola, side pockets absent. Tentacular club with 2 pairs of carpal suckers, 
tentacles without fixing apparatus; suckers on dactylus of tentacular club quadriserial; medial manus sucker rings with 20 or 
fewer long, pointed teeth with a single largertooth distally in some species. Only right arm IV hectocotylized in mature males. 
Ocular, visceral and mantle photophores absent.

Remarks: The genus Todarodes is represented in the Mediterranean Sea, the North and South Atlantic Ocean, the 
northwestern and southwestern Pacific Ocean, Indo-Pacific waters, northeastern Indian Ocean, and the Southern Ocean and 
its northern meanders. Traditionally, the genus consists of 4 species, one of which, T. pacificus, contained 2 subspecies. While 
these former subspecies of T. pacificus, namely pacificus and pusillus, are similar in several respects, it is now considered 
that their morphological differences are sufficiently broad as to consider them separate species. This distinction has been 
recognized by Okutani (2005), a designation with which we concur. Some species of Todarodes, particularly T. pacificus and 
less so T. sagittatus, support among the largest fisheries in the world.

Todarodes sagittatus (Lamarck, 1798) Fig. 307

Loligo sagittata Lamarck, 1798, Bulletin des Sciences par la Société Philomatique de Paris, 2(5): 129-131. [130], [Type 
locality: “sur les côtes de l’Ocean de l’Europe et de I’Amerique”, fide Lamarck (1799: 14)].

Frequent Synonyms: Loligo sagittata Lamarck, 1798; Ommastrephes sagittatus Lamarck, 1798; Ommatostrephes 
sagittatus Lamarck, 1798; Loligo todarus Verany, 1851; L. aequipoda Rüppell, 1844; Sepia media Barbut, 1783; Loligo 
brasiliensis Férussac, 1823; Sepia loligo Gmelin, 1789.

Misidentifications: None.



Cephalopods of the World 323

FAO Names: En -  European flying squid; Fr-Toutenon commun; Sp -  Pota europea.

Diagnostic Features: Mantle strong, muscular, long 
and slender; fins wide and strong, fin length up to 
45% mantle length. Funnel groove with foveola, without 
side pockets. Entire club relatively very long, extends 
along stalk; club suckers on elongate carpus in 10 to 12 
pairs; medial manus sucker rings with 17 to 20 long 
pointed teeth; manus with 14 to 18 quadriserial 
sucker rows; club suckers on dactylus in 4 rows. Arm 
suckers with enlarged central tooth, 7 to 9 regular teeth sucker
and virtually no small alternating teeth. No light organs on 
viscera. Right arm IV hectocotylized in males, by the 
modification of terminal suckers into fleshy papillae. Dark 
purplish in colour.

Geographical Distribution: Eastern North and South 
Atlantic Ocean: from the lower Barents and Kara Sea 
(Arctic Ocean) southward to about 13°S (south ofthe Gulf 
of Guinea), including the North Sea, the Mediterranean 
Sea and the Marmara Sea. In the North Atlantic it extends 
to the mid-Atlantic Ridge (Fig. 308).

Size: Large-sized species: maximum reported size 
750 mm mantle length for an unsexed specimen, probably 
a female, 640 mm mantle length for a male, both in North 
Atlantic waters. Common size between 250 to 350 mm 
mantle length.

Habitat and Biology: A neritic and oceanic species that 
occurs from the surface to well over 1 000 m, having been 
captured in British waters to a depth of 4 595 m.
Occasionally associated with the shelf and upper slope 
bottom communities, e.g. North African population, typically 
it inhabits lower slope waters, between 350 and 700 m.
Todarodes sagittatus undergoes important trophic and
ontogenetic migrations in the North Atlantic Ocean. In early summer large schools appear off the south and southwest coast of 
Iceland, the Faeroe Islands, Norway and, in some years, Scotland, where they remain until the beginning of winter. Coastal 
strandings of great numbers of squid are relatively common during this period. As winter arrives, the squid migrate into deeper 
offshore watersforthe duration of winter. The populations ofthe northwestern African waters and the western Mediterranean are 
rather stationary in comparison. This species is found in large numbers from March to May on the fishing grounds around 
Madeira and other parts ofthe eastern central Atlantic Ocean. Here ontogenetic movements occur as well, from the shelf to the 
slope and deep waters. Todarodes 
sagittatus is known to carry out diel vertical 
migrations between the surface and 
near-surface waters at night and in 
proximity to bottom waters during the day.
However, night catches in deeper waters 
indicate that a portion of the population 
may not adhere to this general pattern.
This species may occur alone or in small 
groups; then individuals form into very 
large congregations during its trophic 
movements on the North Atlantic and 
north African shelves.

hectocotylus tentacular club dorsal view

Fig. 307 Todarodes sagittatus
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With the exception of some geographic 
areas and seasons, the sex ratio is usually 
biased towards fem ales in all the i 0«n 
populations investigated to date, with 
relatively few, under-represented males in 
the captures. Numerous observations 
indicate that th is is due mainly to 
ecological factors, since males and 
females inhabit different feeding grounds 
and get toge the r during the 
mating/spawning seasons. Males may 
remain on the spawning grounds without Fig. 308 Todarodes sagittatus
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taking part in the feeding migrations, which may explain why they inhabit different depths than females and would account for 
their relative scarcity in the sampling captures. Males mature earlier and at smaller sizes than females. The smallest mature 
males from the northern African waters measured 170 to l 80 mm mantle length, while the smallest mature females were 200 to 
210 mm mantle length. These sizes are comparatively smaller than those of squids in the Mediterranean Sea and in the North 
Atlantic Ocean. In the Mediterranean Sea, the smallest mature males measured 196 mm mantle length, but the bulk ofthe 
population matures at 230 mm mantle length; females start to mature from 300 mm mantle length onwards. In the North 
Atlantic, males start to mature at 280 mm mantle length and females (mantle length at 50% maturity between 460 and 480 mm) 
may remain immature until 500 mm mantle length. Spawning probably occurs throughout the year on the continental slope, with 
pronounced seasonal peaks that occur in late winter or early spring off northern Europe and North Africa, and between 
September and November in the western Mediterranean Sea (Catalan Sea and Balearic Islands). Spermatophore length varies 
depending on male size and geographic area; comparatively larger spermatophore sizes of 48 to 54 mm occur in squid from the 
Catalan Sea (western Mediterranean Sea), followed by North Atlantic males (38 to 44 mm) and North African populations (20 to 
29 mm). Egg sizes also vary; with the exception ofthe Irish Sea populations (where mature eggs in female oviducts measure 1 
to 4 mm; maximum diameter; preserved material), larger egg sizes are recorded in the North Atlantic and in the Mediterranean 
Sea (fresh material; 2.4 to 2.6 mm) than in the North African waters (preserved material; 1.0 to 1.2 mm). These differences may 
be related to the use of fresh material versus preserved samples, but this is not clear without additional observations. As in most 
ommastrephids, fecundity is high (up to several hundred thousand ova) and varies depending on the size of females; a potential 
fecundity up to 950 000 eggs was reported for females from northwestern African waters. Todarodes sagittatus females 
decrease feeding activity prior to spawning, and they are likely to undergo the “descending” type of spawning, characterized by 
intermittent activity, with a decrease of egg number per egg mass, as described for other members ofthe subfamilies Illicinae 
and Todarodinae. Spawning occurs in deep waters (200 to 800 m) apparently close to the bottom. No information is available on 
egg masses and embryonic development, nor are early life stages well known, partly because youngest paralarvae often are 
confused with or mixed with those of other ommastrephids. Observations on juveniles over the mid-Atlantic Ridge indicate that 
they are transported by currents and distributed in the upper layer ofthe water column (50 to 150 m), perhaps descending 
somewhat deeper during the day. Paralarvae off the North African coastal waters rise to the subsurface layers overthe slope to 
forage, then they migrate later to the shelf edge as juveniles. Growth rate is high, especially in the early life phase, then slows 
with the onset of sexual maturity. A life cycle of about 1 year or slightly more is estimated based on statolith analysis after indirect 
validation, but a longer life span (from 1 and a half to 2 years) is considered likely for animals largerthan 500 mm mantle length. 
Geographical area and environmental conditions sensu lato also may affect age and growth. A 600 mm mantle length female 
(plus several other specimens larger than the normal median size of 300 mm mantle length) was caught in the waters off 
Sardinia, central Mediterranean. Such records indicate that T. sagittatus in the Mediterranean can reach sizes comparable to 
the maximum reported size ofthe species in the North Atlantic waters. The peculiar small modal sizes of mature squid (250 to 
300 mm mantle length) ofthe North African population off western Sahara, compared with those of their northern counterparts 
(350 to 420 mm mantle length), isthoughtto be caused by early maturation and subsequent decrease of somatic growth rates.

Todarodes sagittatus feeds on fishes, crustaceans and cephalopods, in decreasing order of importance; in northern waters the 
main prey are small herrings (Clupea harenqus) and cod (Gadus morhua). In turn, it is preyed upon by several top-level 
predators, such as tunas, swordfish, sharks, seals and cetaceans, both dolphins and whales, for which, in some species, 
T. sagittatus constitutes the most important food item. This is particularly relevant since T. sagittatus, along with Illex coindetii 
and Todaropsis eblanae, is the most important paratenic host for Anisakid nematods. A better understanding of parasitic 
transfer and parasite-induced diseases through the food web will aid the management of marine resources in general, as well 
as the safer human consumption of raw marine products in particular.

Interest to Fisheries: Todarodes sagittatus currently is taken mainly as a bycatch of trawl fisheries, but it may occur in 
sufficient densities in Norway to support a moderate, targeted fishery. In the Mediterranean, the main fishery is conducted by 
Italian vessels. A seasonal targeted fishery occurs during summer in southern Italy by commercial as well as sport fishermen; 
here, as in some other Mediterranean countries, the commercial value of this species is relatively high, although the flesh of 
large individuals is described as tough. This squid is consumed fresh or boiled and also it is marketed frozen, salted or dried, 
and it is used as bait in the cod and halibut fisheries. Apart from large-scale predation on commercial finfish species, 
occasionally it has been considered a nuisance because of its competition with finfishes in the baited hooks (long line) fisheries. 
Common fishing methods otherthan trawling arejigging and purse seining. Separate fishery statistics do exist, but the quality of 
fishery data reporting on this species is poor, since T. sagittatus often is mixed in catches with other short finned squid species.

Local Names: CYPRUS: Thrapsallo; FRANCE: Calmar; GREECE: Kalamari; ITALY: Totano viola, Totano selvaggio; JAPAN: 
Hokkaisurumeika, Taiseiyosurume, Yoroppasurumeika; MALTA: Totlu bajdani; MOROCCO: Passamar; RUSSIA: Kalmar; 
SPAIN: Pota; YUGOSLAVIA: Lignjun.

Remarks: Observations on several population parameters, along with peculiarities in the open-water distribution and certain 
morphological-ecological traits, support the existence of different populations in the Atlantic Ocean and the Mediterranean Sea 
(e.g. Nigmatullin, 1989b, Borges and Wallace, 1993, Borges, 1995, Nigmatullin et al., 2002b). Further studies and observations 
are required, especially considering that such morphological and geographical differences are considered definitive at a 
subspecific level by some authors (i.e. Nigmatullin and Laptikhovsky, 1999). Mass strandings of the species have been 
observed in several areas of its distribution, e.g. Iceland, Scotland, Italy, but no sound explanation for these events is available 
to date.

Literature: Mangold-Wirz (1963), Clarke (1966), Wiborg and Gj0sæter(1981), Roper et al. (1984), Shimko (1984), Wiborg and
Beck (1984), Guerra (1992), Piatkowski et al. (1998), Quetglas et al. (1998), Arkhipkin et al. (1999), Belcari (1999g), Lordan
eta!. (2001a), Nigmatulin et al. (2002b), Cuccu et al. (2005), Hastie et al. (2009).
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Todarodes angolensis Adam, 1962 Fig. 309

Todarodes angolensis Adam, 1962, Memorias da Junta de Investigacoes do 
Ultramar, 2(33): 9-64, 2 pis. [32, text—fig 4, pi 2, figs 1-3]. [Type locality: Baia dos 
Elefantes, Angola, eastern South Atlantic Ocean],

Frequent Synonyms: None.

Misidentifications: Todarodes sagittatus Sanchez (1981, 1982, 1988), Sanchez 
and Moli (1984).

FAO Names: En -  Angolan flying squid; Fr -  Toutenon 
angolais; Sp -  Pota angolense.

Diagnostic Features: Mantle cylindrical, typical for 
Todarodinae, fins sagittate. Funnel groove with foveola, 
no side pockets; no light organs on viscera. Carpal area of 
club very short; 4 pairs of suckers only (only 2 pairs in 
Todarodes filippovae, 10 to 12 in T. sagittatus); medial 
manus sucker rings with 13 to 16 long, pointed teeth; 
largest sucker diameter <2.6% mantle length; manus 
with 14 to 18 quadriserial sucker rows. Tentacular 
suckers in 4 rows; large sucker rings with 14 to 17 conical 
teeth alternating with square plates. Arm sucker rings with 
large distal teeth alternating with very small teeth; distal 40% 
of right arm IV of male hectocotylized with suckerless, 
thick pedicels nearly completely connected by the ventral 
protective membrane; dorsal row of pedicels flattened. Body 
dark purplish brown in colour.

Size: Large-sized squid; maximum mantle length 433 mm in 
females.

dorsal view dorsal view

Fig. 309 Todarodes angolensis
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Geographical Distribution: Eastern 
South Atlantic Ocean, south of 13°S; 
occurs around South Africa and reaches 
into the Indian Ocean. Limits unknown 
(Fig. 310).
Habitat and Biology: On the South 
African continental slope, T. angolensis, 
along with Todaropsis eblanae, is an 
indicator species for the upper slope 
benthic habitat, from 300 to 500 m.
During daylight adult squids occur only 
near the bottom, whereas juveniles occur 
in the water column but avoid the surface 
layer. At night, adult squids are dispersed 
throughout all the horizons except the 
surface layer, and juve n iles  are 
concentrated in the upper 60 to 80 m 
layer. Generally speaking, however, 
young squid prefer epipelagic waters, a 
habitus also reported fo r the 
Mediterranean T. sagittatus The sex 
ratio in the studied population of 
Nam ibian w aters shows a c lear 
predominance of females, as observed 
for the congener species T. sagittatus in 
other areas, a phenomenon explained by 
several authors with the assumption that 
females and males inhabit different grounds and depths except during the mating/spawning seasons. The smallest mature 
male measured 240 mm mantle length; the smallest mature female 250 mm mantle length. However, observations on the 
length and indices ofthe nidamental glands, the size-range of immature females (not exceeding 350 mm mantle length) and the 
presence of spermatangia on the buccal membrane of females of 300 mm mantle length, suggest that 300 to 350 mm is the size 
range corresponding to the onset of sexual maturity in the population. Southern Hemisphere spring (e.g. October to December) 
is the period of greatest abundance of maturing and mature squid. Growth studies based on statolith analysis indicate that the 
life span is about 1 year; however, a longer life span is possible, as hypothesized for its northern congener T. sagittatus Growth

io°s

Fig. 310 Todarodes angolensis
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rates are subject to considerable individual variation and highly related to the environmental variability in the northern Benguela 
Upwelling System. The species feeds opportunistically on a variety of fishes and it is known to prey upon the Cape hake, 
Merluccius capensis, in the northern Benguela Current. In turn, it is preyed upon by several fishes, sharks and marine 
mammals, for some of which it constitutes the most common food item.

Interest to Fisheries: Currently there is no directed fishery for this species. It is caught as bycatch in otter trawl fisheries, but 
separate statistics are not reported.

Local Names: None available.

Remarks: The history ofthe nomenclature of T. angolensis and its congener, T. filippovae, was outlined by Roeleveld (1989). 
Todarodes angolensis was first described by Adam (1962) as a subspecies of the northeastern Atlantic Ocean Todarodes 
sagittatus (Lamarck, 1798) and raised to the status of full species by Nesis (1973). In 1975, Adam described T. filippovae, on 
the basis ofthe specimens first recorded by Filippova (1968b) from the southern Indian Ocean and originally identified as 
T. sagittatus angolensis. Subsequently, Nesis (1979c) synonymised T. filippovae as described by Adam (1975) with 
T. angolensis, on the basis of other specimens from the Australia-New Zealand region (2 immature females and 1 juvenile). 
Afterwards, Russian scientists referred all Todarodes (adults and paralarvae) caught in Southern Hemisphere waters to 
T. angolensis Therefore, the species is reported to occur from off New Zealand, the Auckland and Campbell Islands and in the 
area west and south of Tasmania. However, this synonymy was not generally accepted and other cephalopod systematists 
continued to treat the 2 species as distinct taxa (e.g. Okutani, 1980,1990, 2005, Roper et al., 1984, Dunning and Brandt, 1985). 
Further morphological and genetic studies fully supported the separation ofthe 2 species (e.g. Dunning and Wormuth, 1998, 
Roeleveld, 1989, Yokawa, 1994), which are clearly associated with different water masses in the Benguela system (Roeleveld, 
1989). Okutani (2005), considered T. angolensis restricted to the South African coastal waters, while T. filippovae has a 
circum-subantarctic distribution. We support this view; however, further studies and observations are necessary to help clarify 
the status ofthe distribution of Todarodes species in the Southern Hemisphere. Special attention is necessary when species 
distribution is based on identification of stomach contents: due to the potential overlapping of Todarodes species in the area, 
identification to species level from beaks remains, especially in absence of flesh, must be considered with caution.

Literature: Adam (1962), Nesis (1973,1979b), Roper et al. (1984), Roeleveld (1989), Villanueva and Sanchez (1989), Dunning 
and Wormuth (1998), Okutani (2005).

Todarodes filippovae Adam, 1975 Fig. 311

Todarodes filippovae, Adam 1975, Bulletin de l ’Institut royal des Sciences.naturelle de 
Belgique, 50(9): 1-10. [3], [Type locality: 35-38°S, 66-77°E, southern Indian Ocean],

Frequent Synonyms: None.

Misidentifications: None.

FAO Names: En -  Antarctic flying 
squid; Fr-Toutenon antarctique;
Sp -  Jibia antártica.

Diagnostic Features: Mantle 
muscular, long, narrow (width 
16 to 24% of mantle length);
tapers to a pointed tail. Fins 
saggittate; length and width about 
50% of mantle length; single fin 
angle about 30° to 35° (60° to 70° 
both fins). Tentacles very large 
and robust. Clubs very 
expanded occupying nearly 
entire length of tentacles; only 
2 pairs carpal suckers at base 
of club (4 pairs in 
Todarodes angolensis, 10 to 12 
pairs in T. sagittatus); medial 
manus sucker rings with 7 to 13 
long, pointed teeth; largest 
sucker diameter 2.7 to 4.5% 
mantle length manus with 12 to hectocot^ us ti 
14 quadriserial sucker rows.
Arms relatively short; sucker 
rings with 10 sharp teeth; right

ventral viewhectocotylus tentacular club

Fig. 311 Todarodesfillippovae
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arm IV hectocotylized along the distal 21 to 36% 
(up to distal 60%, Dunning, 1993) ofthe arm, with 
suckers transformed to papillae and tubercles, 
with the ventral protective membrane and 
trabeculae very expansively developed.

Size: Large-sized squid; maximum reported size 
540 mm mantle length, 4.7 kg for a female, about 
400 mm mantle length for males; common 
between 200 and 400 mm mantle length.

Geographical Distribution: Circumpolar in the 
Southern Ocean; south of approximately 35°S; 
common in the Antarctic Convergence zone. The 
northernmost occurrence of the species is the 
record of 2 juveniles caught at 16°46’ S, close to 
the economic zone of Peru, most likely as a result 
ofthe Peru Current transportation (Fig. 312).

Habitat and Biology: An oceanic species, 1J0,
Todarodes filippovae extends from the surface to 
about 1 200 m depth; it inhabits open waters or 
slope locations, very rarely, if ever, extending over 
the continental shelf. With the exception ofthe low 
velocity Peru Current off the southeastern Pacific 
coast of South America, all other areas where the 
species has been collected are associated with 
high velocity current systems, i.e. the Antarctic 
Circumpolar Current, the Falkland Current, the 
Benguela Current and the East Australia Current.
Positive links between species life cycles and these high velocity systems are likely to occur, both in the transport of planktonic 
eggs and paralarval stages, as well as in the adult feeding ecology, as already described for other ommastrephids (e.g. Illex 
argentinus).

Fig. 312 Todarodesßlippovae
K now n d istribution

No clear relationship is apparent between the species distribution and water temperature: T. filippovae is found associated with 
cold, Antarctic Intermediate Water (3° to 3.8°C), as well as warm superficial streams (up to 24°C). These observations suggest 
the presence of either a cryptic complex of species with different temperature requirements or a single, eurythermal species. 
While the species is widely distributed in the Southern Hemisphere, most information on its biology comes from the Tasman Sea 
(southern Australia) and South Africa. In Australian waters during summer T. filippovae occurs from central New South Wales 
to southwestern Western Australia and it is the most abundant ommastrephid squid in the subtropical convergence zone ofthe 
Tasman Sea and in the slope waters along the southeastern Australian coast. Juveniles as well as large adult individuals are 
most abundant in the upper, surface layer ofthe water column, where they are caught by jigs and driftnets in surface water 
temperatures between 11.5° and 24.7° C and at 250 m between 9.7°C and 11.9°C. No mass migration in a north-south direction 
nor across the Tasman Sea has been observed. However, mature specimens of both sexes move to the continental slope 
waters during summer months, priorto spawning. The spawning season occurs between December and August. Mature males 
represent a higher proportion of the population off southern New South Wales (38° to 32° S), suggesting that mating and 
spawning probably occur towards the northern boundary ofthe species distribution in this area. Spermatophores are evident in 
males at 260 mm mantle length, and at 320 mm mantle length all males have fully formed spermatophores. The smallest 
mature female observed with eggs in the oviduct was 380 mm mantle length. Observations from South African waters suggesta 
similarly long spawning period (February to August). Also, data on specimens from stomachs of commercially caught sperm 
whales off Durban suggest that these squid spawn off the southeast African coast. Few data exist on early life stages and 
rhynchoteuthion paralarvae are unknown. A few juveniles between 40 and 80 mm mantle length were caught off eastern 
Tasmania during midaustral summer and juveniles of unreported length were collected in the southern Pacific in autumn. 
Growth is rapid, as in most ommastrephids, with females generally growing faster than males and reaching larger sizes, while 
males mature earlier. Based on estimated growth rates ofthe summer Tasman Sea population, as well as on assumed daily 
periodicity in statolith increments, the life cycle is about 1 year or slightly more. In contrast with other ommastrephid species, but 
similar to its congener T. angolensis, T.filippovae appear to grow faster in cooler oceanographic conditions. The species feeds 
on fishes, crustaceans and cephalopods. Crustaceans dominate in the diet of smaller squids (< 200 mm mantle length), while 
cephalopods are the more abundant prey items in stomachs of larger squids (>200 mm mantle length). In turn, T. filippovae is 
preyed upon by several fish species and top predators such as seals, albatrosses and sperm whales. Adults of this species may 
be infested with large numbers of encysted nematodes and cestodes in their mantle tissue.

Interest to Fisheries: This species is taken as bycatch to the jig fishery for Nototodarus sloanii off New Zealand and southern 
Australia; also it is caught as bycatch by trawlers around most of its distributional range. Listed among the 6 most abundant 
squid species in the South West Atlantic, it has been reported among the jig catches off the Falkland Islands, but there are no 
records ofthe species in th e Illex argentinus or Loligo gahi squid fisheries on the shelf around the Falkland Islands since the 
establishment ofthe Falkland Islands Government Fisheries Department in 1987. Defined as 1 ofthe 2 “encroaching species” 
(along w'áhMartialia hyadesi) ofthe targeted ommastrephid fisheries in the in the Southern Hemisphere, T. filippovae likely is 
a candidate for future exploitation.
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Local Names: AUSTRALIA: Southern Ocean arrow squid.

Remarks: Todarodes filippovae was described by Adam (1975), on the basis of specimens from the southern Indian Ocean 
originally identified as T. sagittatus angolensis by Filippova (1968b). Subsequently, Nesis (1979b) synonymised T. filippovae 
with T. angolensis, and most Russian scientists then referred all Todarodes (adults and paralarvae) caught in Southern 
Hemisphere waters to T. angolensis Therefore, many records of Todarodes squid off New Zealand, the Auckland and 
Campbell Islands and in the area west and south of Tasmania were considered to belong to T. angolensis (e.g. Korzun et al., 
1979, Nesis, 1979b, 1982, 1987). However, this synonymy was not widely accepted by the cephalopod community and other 
cephalopod systematists continued to treat the 2 species as distinct taxa (e.g. Okutani, 1980, 1990, 2005, Roper et al., 1984, 
Dunning and Brandt, 1985). Additional morphological and genetic studies fully support the separation ofthe 2 species (e.g. 
Dunning and Wormuth, 1998, Roeleveld, 1989, Yokawa, 1994), which are clearly associated with different water masses in the 
Benguela system (Roeleveld, 1989). Okutani (1980), considered T. filippovae to have a circumsubantarctic distribution, 
potentially overlapping with that of T. angolensis in southern Africa waters. We support this view, while recognizing that further 
studies and observations are necessary to help clarify the status of the Todarodes species distributions in the Southern 
Hemisphere. Because of its broad circumpolar distributional range and the propensity for crypsis among ommastrephid and 
loliginid squid (e.g. Smith et al., 1981, Brierley et aí., 1993, Yeatman and Benzie, 1993), possibly more than one species is 
represented by T. filippovae. For example, Roeleveld, (1995) suggested that T. filippovae from off Chile is a distinct species. 
Consequently, the entity currently identified as one species, possibly represents a T. filippovae species complex (Rodhouse, 
1998).

This species may prove to be important in the circumpolar Antarctic ecosystem, both because of its abundance and its trophic 
links with other organisms, as already evidenced for some areas ofthe distribution (e.g. the Benguela system Lipinski, 1992). 
When a fishery develops for this species, fundamental research focused on precise specific/subspecific/populational 
identification and stock structure will be required. Also, considering the role of T. filippovae in the food web, any future fishery 
will need to be rationally managed so that prey/predator relationships are not negatively impacted.

Literature: Adam (1975), Nesis (1979b), Roper et al. (1984), Dunning and Brandt (1985), Dunning (1998c), Roeleveld (1989), 
Dunning and Wormuth (1998), Rodhouse (1998), Jackson et al. (2007a).

Todarodes pacificus (Steenstrup, 1880) Fig. 313

Ommatostrephes pacificus (Steenstrup, 1880). Oversigt over det Kongelige Danske Videnskabernes Selskabs 
Forhandlinger, 1880: 73-110, 12 figs, 1 pi. [79], [Type locality: Hakodate, Japan, western Pacific Oceani.

Fequent Synonyms/Misidentifications: Ommatostrephes pacificus Steenstrup,
1880: 79, fig. 5 (misspelling); Ommastrephes sloani pacificus Sasaki, 1929;
Nototodarus philippinensis Voss, 1962a (=N. hawaiiensis (Berry, 1912)); Todarodes 
pacificus pacificus Dunning, 1988a.

FAO Names: En -  Japanese flying squid; Fr -  Toutenon japonais; Sp -  Pota japonesa.

sucker hectocotylus tentacular club dorsal view

Fig. 313 Todarodes pacificus
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Diagnostic Features: Mantle cylindrical, slender, moderately muscular, with abrupt taper in the caudal area; fins short, 
rhombic, sagittate; fin length 35 to 45% of mantle length. Head large, only slightly narrower than mantle width. Mantle 
element of inverted T-shaped locking apparatus with straight ridge; no muscular fusion to funnel element of locking apparatus; 
funnel groove present with foveola but no side pockets. Arms subequal and long, the longest slightly less than half the mantle 
length; swimming keels well developed; largest arm sucker rings with 9 to 11 sharp, subequal, then somewhat flattened, teeth 
that gradually diminish in size to the smooth proximal rim; protective membranes and their supports (trabeculae) of uniform 
height, not higher than suckers. Only the right ventral arm (IV) is hectocotylized in males; right arm IV slightly thicker and 
shorter than left arm IV; 44 to 48 normal arm suckers present proximally; approximately 20 pairs of trabeculae present in the 
modified distal section that form an undulating spatula on the dorsal edge; the hectocotylized portion on the distal arm IV 
represents about 30% ofthe total arm length. Tentacular club long, expanded. Medial suckers on the tentacular club manus in 6 
to 8 tetraserial, transverse rows; largest medial manus sucker rings with 16 to 28 moderately large, subequal, conical teeth 
interspersed with low, horny plates. Light organs absent. Colour: dorsal mantle brown with a distinct, deep blue-black stripe 
along the dorsal midline ofthe mantle that broadens on the dorsal surface ofthe head and extends anteriorly as thin stripes 
along the aboral edges of dorsal and dorsolateral arms (I and II). Rhynchoteuthion paralarvae have no ocular or visceral 
photophores; chromatophores on the ventral surface of the mantle are in 3 transverse rows of 4, with a single row of 2 at the 
posterior tip; a single small chromatophore lies at the posterior end ofthe dorsal mantle between the bases ofthe very small 
fins. The length ofthe proboscis usually is slightly longer than the longest arms, and the 8 minute suckers on the tip ofthe 
proboscis are nearly equal in size. The division of the proboscis begins at about 4 mm mantle length and the tentacles usually 
are separate 7 to 9 mm mantle length, occasionally up to 15 mm mantle length.

Size: The maximum mantle length of Todarodes pacificus is reported to be 500 mm, commonly 300 mm in temperate Japan, 
less than 200 mm off Hong Kong and in the South China Sea.

Geographical Distribution: This nerito-oceanic species is widespread in continental shelf and upper slope waters ofthe 
northwestern Pacific Ocean, from north of Japan into the Sea of Okhotsk at 52°N (reported to 60°N) and in the North Pacific to 
49°N, eastward into the open Pacific to the region of about 45°N 170°E. The distribution continues southwestward through the 
western North Pacific, the Sea of Japan and the East China Sea to Hong Kong to around 18° to 19°N. Rarely, the species 
occurs in the eastern North Pacific to the northern coast of Canada, its northernmost record (Fig. 314).
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Fig. 314 Todarodes pacificus
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Habitat and Biology: Todarodes pacificus is a nerito-oceanic species in the low boreal to subtropical realm in the western 
North Pacific Ocean. It is a species characteristic ofthe high-velocity Western Boundary Current System with its nutrient-rich 
upwellings and vertical mixings in the continental shelf-slope zone. It inhabits the zoogeographic shelf provinces designated as 
north Japanese, south Japanese and Indo-Malayan. Populations are highly migratory and occur in large aggregations around 
oceanic fronts, seamounts and gyres where food is abundant. Three subpopulations, cohorts or stocks, defined by their 
spawning season, are recognized. The winter spawning population, with its centre of distribution north of 45°N, spawns from 
December to April, and the summer spawning population spawns from April to August. The autumn population usually is 
located south of 44°N and spawns from April to December.

The diel vertical distribution follows a typical nerito-oceanic species pattern. Both males and females inhabit the midwaters and 
near the bottom during the day, where they descend to or close to the bottom to feed on benthic and epibenthic prey at 150 to 
200 m. At night the population ascends the water column to the upper 50 m and even to near the surface, principally to feed. 
While mating behaviour occurs above the bottom in midwater, the females descend to the bottom to rest, then to spawn on the
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continental shelf and upper slope at depths of 100 to 500 m. The sex ratio in exploited stocks is females greaterthan males, to a 
small degree. Sexual maturity in males usually occurs 4 to 6 months earlier than it does in females, so the males are 
considerably smaller at maturity than the females. Generally, females are slightly larger than the males.

Size differences occur between different geographical areas. The size at maturity for the summer spawning population is 230 to 
270 mm mantle length, and that for the winter and autumn spawning populations is 240 to 330 mm mantle length. In immature 
females the GSI is <1.0% and m is <0.21; maturing females have a GSI of 1.0 to 2.6% and an m of 0.21 to 0.29, and mature 
females have a GSI of >2.6% and an m of >0.29. Oocyte development is asynchronous. Spermatophores are among the 
smallest in the Ommastrephidae, second only to those of Ornithoteuthis antillarum

In situ field observations and laboratory experiments have led to the proposal of a working hypothesis for the reproductive 
strategy of T. pacificus. Eggs are laid into a gelatinous, balloon-shaped, nearly neutrally buoyant mass where they develop at 
15 to 23°Cfor4 to 9 and a halfdays. Hatchlings develop in water temperatures of 17° to23°C. Spawning occurs on the bottom 
ofthe continental shelf and upper slope, where bottom trawls frequently collect exhausted, spent females at 100 to 500 m depth. 
Todarodes pacificus belongs to the offshore type (“type Illex!’) of reproductive strategy, which is evolutionarily less advanced 
than the oceanic strategy (“type Sthenoteuthis”). Adult females ofthe offshore type have specific potential fecundity and growth 
rate characteristics that define their strategy as r-strategists: shelf-living species with very small eggs (0.70 to 0.95 mm); oocyte 
stock (fecundity) production is continuously asynchronous, where several egg masses are spawned intermittently over a period 
of time (also called pulse or batch spawning) and subsequent egg masses contain about the same number of eggs, rather than 
continuously diminish. These females continue to feed and grow during the intermittent spawning process, and they stop 
feeding only when an egg mass is being spawned; they do not undergo a gelatinous degeneration of muscular tissue, e.g. of 
mantle, arms, etc. The fecundity in the oviducts of pre-spawning females is between 320 000 and 470 000 ripe ova. Total 
fecundity, however, is much greater, because oocytes in all stages of development, from yolkless to mature stages, occur in the 
ovary of spawning females. Exhausted females with thin mantles have ovaries and oviducts that comprise 28% ofthe total body 
weight. Post-spawning, dead females have oviducts that still contain many ova, indicating that many more ova are produced 
than are laid. The reproductive strategy of male T. pacificus belongs to the “intermediate type” that is characterized by 
increased volumes of Needham’s sac and of the seminal reservoirs of spermatophores to insure the maximization of effective 
sperm production.

Mating and spawning have not been observed in nature, but a series of experiments and observations in the laboratory have 
been successful in defining these behaviours. Immature squid were captured in inshore waters off southern Hokkaido, Japan, 
and maintained in a large tank, where their maturation, mating and spawning were recorded. Males matured earlier than 
females, and they began mating with immature females about 2 to 3 weeks before the females matured, with ripe ova in their 
oviducts; after mating, the females spawned, then died. To mate, the male approaches the female rapidly from below and 
behind, grasps her around the head and mantle with his arms and tentacles; the hectocotylus (right arm IV) picks upa bundle of 
spermatophores as they are passed from the funnel opening, then quickly and firmly inserts them into the buccal membrane of 
the female. The spermatophores penetrate into the membrane tissue, now free ofthe ejaculatory apparatus, and the resulting 
sperm bulbs, or spermatangia, transfer spermatozoa into the seminal receptacles that encircle the buccal membrane ofthe 
female. Spermatozoa remain viable for several weeks until spawning takes place. In captive experiments females stop feeding 
and move to the bottom ofthe tank to rest about 2 days before spawning. The female supports herself on the bottom with the 
tips of the second and third pairs of arms, the tentacles and the posterior tip of the mantle. Once the female is at rest, the 
chromatophores begin to flash rapidly over the entire surface of her body, a signal that spawning is about to occur. While eggs 
have not been found in the natural habitat, eggs taken from the ripe ovary measure 0.78 mm in greatest diameter and 0.75 mm 
in smallest diameter, and up to 0.90-0.92 mm by 0.77-0.80 mm. Eggs are laid in a large gelatinous ball, up to at least 800 mm in 
diameter.

Just prior to spawning, the arms become flattened and lowered for about 1 minute, then they open gradually to envelop the 
small egg mass that is extruded through the funnel. The egg mass gradually swells into an enlarged mass, similar to a balloon 
being inflated, nearly neutrally buoyant, and requires about 7 minutes to be completed and then to be released and float near 
the surface. The external surface of the egg mass is formed by a thin layer of gelatinous, water-soluable mucosubstance, 
secreted by the nidamental glands, while the interioris another type of jelly with fibrils, an insoluable fraction of mucosubstance, 
presumably secreted by the nidamental glands (or the oviducal glands). The external layer serves as a protective shield that 
prevents crustaceans, protozoans and bacteria from invading and infecting the interior and the eggs and embryos. The mass 
contains about 200 000 eggs, each about 0.9 mm in diameter; greaterthan 90% ofthe eggs are fertilized. The chorion around 
each egg swells its diameter to 1.9 to 2.3 mm.

Paralarvae hatch in 4 to 6 days at 18° to 19°C and are immediately active, many swimming toward the surface. Once hatching is 
complete, the egg mass deteriorates. Hatchlings, at 0.95 mm mantle length, feed for about 7 days on the internal yolk until it is 
resorbed, then they begin to feed on their own, at 1.25 mm mantle length. The vertical distribution of hatchlings and paralarvae 
is associated with mantle length (age) and a general ontogenetic descent occurs. Most hatchlings (in the Sea of Japan nearOki 
Island) of less than 1.0 mm mantle length occur at Oto 25 m; smallest paralarvae, 1 to 2 mm mantle length are concentrated atO 
to 50 m (90%); paralarvae of 2 to 3 mm mantle length (71%) concentrate at 25 to 75 m; and those paralarvae from >3 to 6.7 mm 
mantle length also occur principally at 25 to 75 m. The temperature range in the zone of capture is 15° to 22.3°C, conditions 
considered ideal for paralarval survival and development; the pychnocline occurs below 50 m, slightly deeper than the majority 
of paralarval captures. Largest catches are made in the frontal or mixing zone of cool water from the northwest and warmwater 
in the Oki Strait.
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Young juveniles are transported by oceanic currents from their hatching grounds to their feeding grounds. Their early 
distribution includes most ofthe waters that surround the Japanese Islands, except off the Pacific coast of northeastern Honshu 
and Hokkaido and the northernmost region of the Sea of Japan. The geographical and temporal distributions can vary 
significantly depending on the seasonal brood and the local subpopulation.

Paralarvae and juveniles ofthe autumn spawning population (the fishery for adults is mainly in the offshore waters in the Sea of 
Japan) are spawned principally in the area from the eastern East China Sea to the western sector of the Sea of Japan. 
Autumn-spawned juveniles are densely distributed during October through December, with peak abundance in November, 
along the west coast of Kyushu. Hatchlings and juveniles of the winter-spawned population (the fishery for adults occurs 
principally to the south of Kyushu) occur in abundance during November through April in waters to the south of Kyushu. Winter 
population juveniles are restricted to water temperatures above 18°C and over 19.20 parts per thousand chlorinity, with peak 
abundance at 20° to 22°C and 19.25 to 19.35 ppt chlorinity.

During the paralarval and juvenile periods, mortality is about 94%, caused by starvation, transport into unfavourable 
environmental conditions and predation, principally by scombroid fishes and later by tunas. The abundance of juveniles can 
predict the eventual stock size of adults. The values of strontium to calcium ratios (Sr:Ca) in the statoliths of T. pacificus can 
reveal the different spawning grounds and migration routes of the different populations of squid. Age data from statoliths 
analysis indicate that growth in T. pacificus can be represented by a sigmoid curve. The first 4 months after hatching are a 
relatively gentle slope, followed by a steep growth rate for the next 3 months and finally by a more gentle curve, to nearly flat, 
during the final 5 months of life. Growth rates can vary depending on the seasonal population and local environmental 
conditions, particularly the temperature regime. From hatching to 15 mm mantle length takes 0.5 months, to 120 mm mantle 
length requires 3 months, to 190 mm mantle length 6 months, and to 260 mm mantle length, about the maximum size, 12 
months.

Recent research predicts the short- and long-term fluctuations in stock size by factors of wind stress, air temperature, sea 
surface temperature (SST), and mixed layer depth (MLD) during the spawning period (weak winds, warm air and SST positively 
affect recruitment and stock size). The spawning grounds are mapped with SST (19° to 23°C) over water depths of 100 to 500 m 
and the combination of factors determines stock success and abundance.

Years of poor recruitment correspond closely to years of lower than normal SST in the winter and spring, and cold winters 
influenced by strong northwesterly winds also are associated with lower recruitment levels. Significant changes in aspects of 
growth, size and maturity occur between the periods of high stock levels versus periods of low stock level. The mantle lengths of 
squid taken during the low stock period were smaller during June to early August than those taken during the high population 
period, but they were larger from mid-September to December. The mean proportions of mature males caught in low stock 
years sharply increased in mid-August and were consistently higher than the levels during high stock years, and gradually 
increased from mid-September onwards. Also, the squid matured earlier in low stock years than in high stock years. Todarodes 
pacificus life span is about 1 year.

Predators of T. pacificus are numerous, including many species of marine mammal such as the short-finned pilot whale 
(Globicephala macrorhynchus), other toothed whales, baleen whales, northern fur seal, rays, dolphin fish (Coryphaena 
hippurus), chub mackerel, jack mackerel (Tracurus japaonicus), skipjack tuna (Katsuwonuspelamis).

The prey of subadult and adult T. pacificus varies, depending on age and locality, as they tend to be opportunistic feeders, 
including on fishes and cephalopods when they are available. Juveniles and subadults feed mainly on planktonic crustaceans, 
notably euphausids (e.g. Themisto  sp.), gastropod larvae, chaetognaths and nectonic fishes, such as Myctophidae, sardines, 
anchovies (Engraulis japonica) and other small species and squids, including cannibalism. Adults prey mostly on nectonic 
species. When subadults and adults feed along the shelf-slope interface, they prey heavily on myctophid fishes. The feeding 
rate is greatest at around 18.00 to 20.00 hours, then gradually decreases towards dawn. Adults feed more actively during the 
daytime near the bottom than they do at night near the surface.

Niche separation occurs when the distributions of 2 ommastrephid species overlap; for example, T. pacificus and 
Ommastrephes bartramii are sympatric in some areas of their distributions, but in these areas T. pacificus preys on 
crustaceans, while O. bartramii feeds on fishes.

Experiments on the visual attack system of T. pacificus showed that attacks on slowly-introduced bait were made by the arms, 
not the tentacles; this conforms to observations on Loligo, Illex and Sepia. Similarly, slower moving hauling speeds on jigging 
machines catch more squid because the squid attack and are hooked by the arms, not the more fragile tentacles. Other 
behavioural experiments on visual discrimination revealed that T. pacificus can not discriminate between blue, green or white 
light. The positive cues for correct responses are intensity ofthe light, not the colour. This has important consequences forthe 
fishery in eliminating the practice/expense of manufacturing and using coloured-lighted jigs, which are no more effective than 
white-lighted jigs.

Interest to Fisheries: For more than a century T. pacificus has supported a major fishery that nearly always has been in the 
top 2 or 3 in total annual landings of cephalopods in the world. It is the largest single cephalopod fishery resource over time on 
record. Fluctuations in landings are attributed to fluctuations in optimal oceanographic conditions as well as to over fishing. 
Estimates of instantaneous biomass, fishery production and potential catches are informative, both from the current levels as 
well as from anticipated future production. The estimated instantaneous biomass for T. pacificus is 2 to 5 million tonnes.
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The fishery for T. pacificus has been conducted in Japanese waters for well over a century, and catch statistics have been 
compiled since priorto 1910. Since that time, fishery biology studies have been conducted, based on catch record analyses and 
exploratory fishing. The first comprehensive study on the life history of T. pacificus with an interest to the fishery was published 
in 1921. The earlier fishing grounds before the 1940s were centred in the neritic waters along the coasts of southern Hokkaido 
and northeastern Honshu. Following the second world war the fishery expanded dramatically with the development of 
technology and gear, the increase in the size of the jigging boats, and the expansion of the fishing grounds. So important were 
the general fisheries, including the squid fisheries, that at least 8 regional fisheries research laboratories were established in 
1948. The fishery access to major concentrations of the squid occurs during the periods of their migrations to, at, and from the 
feeding grounds. Catches of T. pacificus climbed to a maximum of 768 000 tonnes in 1968. Even though new stocks and 
grounds have been discovered and developed since then, the catches remained in the 300 000 tonne range for many years. 
During the 1980s the annual catch averaged 267 000 tonnes. Then in the 1990s, with significantly increased effort and 
improved oceanographic conditions (a shift from a cool to a warm regime), the annual catches began to rise until 1996 when 
another peak catch was achieved (716 000 tonnes). Catches during the 1990s fluctuated between 280 000 tonnes to the peak 
in 1996, then dropped to 379 000 in 1998. Since then, through 2007, catches have averaged around 400 000 to 500 000 tonnes.

While purse seine and bottom trawl fisheries are conducted, the major portion of the fishery is conducted from jigging vessels 
using lights and continuous line jigging machines. Both the size and power of the boats, the intensity of the lights and the 
efficiency of the machines have increased drastically in recent years. With these increases, the costs of conducting the fishery 
have risen sharply. The concentration of vessels on the fishing grounds and the intensity of their lights are easily seen from 
satellites in space, a phenomenon that enables real-time knowledge of the spatial and temporal location of the fleet. This remote 
sensing technology also allows the repositioning of the fleet into water masses that influence the accumulation of the squid. The 
biomass of aggregations of squid on the continental shelf edge and the upper slope, as well as on any other potential fishing 
grounds, can be assessed directly by utilization of the echo integration method following rationalization with normalized target 
strength measurements and purse seine CPUE data. The fishing concentrations take place in the warm core eddies and 
streamers that spin off from the Kuroshio Current system at its confluence with the Oyashio Current off the east coast of Japan, 
as well as in mixed waters of the warm Tsushima Current and cold Liman Current in the Sea of Japan. Warm core rings can be 
up to 200 km in diameter and have a life span of a few months to 1 to 2 years. The squid fisheries always develop in the warm 
rings, never in the cold rings, and once started, productive jigging in the ring can last up to 2 months. The large autumn 
spawning population supports the major offshore fishery in the Sea of Japan. Many years of accumulated data from paralarval 
surveys show that when paralarval distributions are expanded over a broader geographic range, the resulting adult stock is 
high; conversely, a more restricted range of paralarval distribution results in a low population size in the adults from that brood. 
Thus, stock size can be predicted based on the extent of the distribution of the paralarvae that constitutes that year class.

Efforts to employ stock assessment models for management purposes have produced poor or inconsistent results. Clearly, 
when the spawning stock in any population gets too low, recruitment will be adversely affected. Most efforts at fishery 
management concentrate on limitation or control of the period and scale of fishing effort in an effort to be consistent with 
sustainable catch levels. However, in the case of the T. pacificus fishery, the prevention of fishing disputes and maintenance of 
catch prices also are objectives. Prior to 1998 fishing effort control was through vessel licensing. Then the Japanese 
government introduced a TAC (total allowable catch) system to manage the fishery based on an estimation of the allowable 
biological catch (ABC). Each of the 2 main stocks (spawning groups; Japan Sea, Pacific) is located in a separate area and 
fished at a different season (autumn, winter, respectively). Pre-season scientific surveys assess the distribution of the stocks, 
the number of recruits and specific biological parameters. Catches from previous years are used to calculate the allowable 
biological catch for the current year.

Squid are eaten in many different preparations as fresh, frozen, dried, fermented, etc. products. Todarodes pacificus often is 
eaten raw by humans as “sashimi” and “sushi”, and sometimes the squid are infected with helminth parasites that are 
pathogenic to humans. These parasites are 3 species of larval anisakid nematodes (Anisakis simplex, A. physeteris and 
Pseudoterranova decipiens) and 1 species of larval trypanorhynch cestode (Nybelinia surmenicola). Humans are not final 
or definitive hosts of these parasites, but they are considered as accidental hosts. In addition to the importance of squid as 
human food, it is important as bait for many species of fishes. Researchers have developed an artificial bait produced from the 
liver (digestive gland) retrieved from the waste products of processed squid. The artificial bait has the same hooking ratio as 
natural squid, but the bycatch of the artificial bait is much reduced.

Local Names: CHINA: Yat boon yau yue (Japanese softfish); JAPAN: Akaika, Ganzeki, Matsuika, Mugiika, Surumeika, 
Tonkyu.

Remarks: Despite clear differences in some morphological characters, genetic analyses indicate that the 3 seasonal groups 
are separate ecological populations that maintain genetic exchange (Kidokoro and Mori, 2004) Also, genetic analyses show 
that 2 major genetically distinct successive breeding groups exist in the Sea of Japan. One group consists of the squid from the 
autumn spawning aggregations, while the second group contains squid from the winter, summer and spring spawning cohorts 
(Kumagai et al., 2006). Analysis of 13 trace elements in squid tissues reveals that concentrations in T. pacificus were within 
international standards for 9 elements. In addition, Co, Zn, Ag and Cd (cobalt, zinc, silver, cadmium) were concentrated in the 
liver (digestive gland) at high levels (Oikawa et al., 2003). Mitochondrial DNA sequencing suggests that Nototodarus sloanii 
and N. gouldi are more closely related to T. pacificus than to N. hawaiiensis (Wakabayashi et al., 2006). The most effective 
preservatives for fixing and maintaining paralarval chromatophore patterns and mantle size are 5% hexamine-buffered formalin 
and 99% ethanol.

Literature: Roper et al. (1984), Okutani et al. (1993), Nigmatullin and Laptikhovsky (1999), Kidokoro and Mori (2004), Kumagai
et al. (2006), Kishi et al. (2007), Sakurai and Kishi (2007).
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Todarodes pusillus Dunning, 1988 Fig. 315

Todarodes pusillus  Dunning, 1988b, Memoirs of the Museum of Victoria, 49(1 ): 149—157, 4 
figs. [149], [Type locality: 13°48’S, 124°19’E, Timor Sea, northeast Indian Ocean],

Frequent Synonyms: Todarodes pacificus pusillus  Dunning, 1988b.

Misidentifications: None.

FAO Names: En -  Little flying squid; F r - Petit encornet volant; S p -Pequeña pota saltadora.

Diagnostic Features: Fin length 25 to 31% of mantle length; largest medial manus sucker 
rings with 16 to 18 long, pointed teeth interspersed with low chitinous plates; manus with 6 to 
8 quadriserial sucker rows. The mantle is slender, moderately muscular, with abrupt taper 
posteriorly ventral to the fins; fins very short, small, rhombic; head slightly narrower than the 
mantle opening; mantle element of T-shaped locking apparatus with straight ridge, no 
muscular fusion to funnel element; funnel groove with foveola, but no side pockets. Arms 
subequal and large, the longest slightly less than 50% of the mantle 
length, with well-developed swimming keels. Largest arm sucker rings 
with9to11 subequal, somewhat flattened teeth. Rightventralarm(IV) 
in males hectocotylized, slightly shorter and thicker than left ventral 
arm IV; 11 to 13 normal proximal arm suckers; about 20 pairs of 
trabeculae present on modified distal section that form an undulating 
spatula on the dorsal edge; hectocotylized portion occupies about 45 
to 57% of the arm length. Arm I has 12 to 17 suckers. Colour: dorsal 
mantle dark to brown with a distinct blue-black stripe along the dorsal 
mantle midline that broadens on the head, then extends anteriorly 
along the dorsal surfaces of arms I and II.

Size: Avery small-sized species: the largest female reported is 74 mm 
mantle length and the largest male is 68 mm mantle length. Maximum 
size certainly less than 100 mm mantle length.

Geographical Distribution: This species inhabits the continental 
shelf and upper continental slope of northern Australia, from the Timor 
Sea between 8°53’S and 19°31’S on the Northwest Shelf, and off the 
east coast of Australia, from the Torres Strait to off Brisbane. It also is 
reported in a narrow band from the Timor Sea through Indonesian 
waters to Mindanao in the southern Philippines (Fig. 316).
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Habitat and Biology: To date, all recorded specimens were captured 
in demersal trawls at water depths between 78 and 357 m. The 
temperature at 50 m in the areas of capture 
is in excess of 23°C and surface 
temperatures reach 29°C in summertime.
Up to 54 individuals have been caught in a 
single trawl tow, which suggests that this 
species is a schooling form. All females 
larger than 60 mm mantle length are 
sexually mature, with eggs in the oviducts; 
all males larger than 50 mm mantle length 
carried fully formed spermatophores.

Interest to Fisheries: None at present.
Currently this species is so poorly known 
that it is difficult to predict its potential value 
in a fishery. While it is very small, with a 
maximum mantle length of perhaps 80 mm, 
its flesh seems to be a desirab le  
consistency, comparable to juveniles of 
o ther toda rod ine  species. If large 
concentrations occur, this species might 
support a limited fishery.

Local Names: None available.

Literature: Dunning (1988b), Dunning and
Wormuth (1998), Okutani (2005).
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Fig. 315 Todarodes pusillus
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Martialia Rochebrune and Mabille, 1889

M a rtia lia  Rochebrune and Mabille, 1889, Mission Scientifique du Cap Horn, 1882-1883, 6(2) (Zoologie)'. H1-H143. [8], 

Type Species: M a rtia lia  hyadesi Rochebrune and Mabille, 1889.

Diagnostic Features: Mantle robust, tapers to a somewhat elongated tail. Funnel groove with foveola possesses 7 
longitudinal folds; no side pockets. Photophores absent throughout life cycle. Tentacular clubs occupy almost entire 
length of tentacles; not expanded. Carpal-locking apparatus absent on tentacular club/stalk. Dactylus of tentacular club 
with 4 rows of small suckers. Largest medial suckers on manus with 15 relatively large, sharp teeth (1 conical tooth usually 
larger than others) alternate with 15 small flat plates or blunt teeth. Protective membranes of arms and tentacular clubs low, 
poorly developed; trabeculae strongly developed, prominent, like cirri. Arm suckers (stalks) attached at bases of 
trabeculae. Arm suckers proportionally small; rings with 5 pointed teeth in distal half, central 1 conical, lateral ones become 
truncated; proximal half of ring smooth. Right (rarely left) ventral arm (IV) hectocotylized by papillary type; trabeculae on 
distal one-third of arm modified as rounded flaps on ventral row; flaps reduced then absent distally on dorsal row. Fins 
rhomboidal and elongated posteriorly to small tail; fin length 38 to 46% and fin width 54 to 66% of mantle length; fin angle 45° to 
55°. The eone flags of the gladius are narrow, with indistinct radial creases in anterior part; greatest width about 50% rachis 
width. Marginal rigidity ribs of rachis simple; axial rigidity rib of rachis round-rectangular in cross-section. Lateral plates of gladius 
adhere to dorsal surface of rachis proximally. Distal ends of lateral plates free, form 2 longitudinal lobes above rachis; stem 
short, anchor-like in cross-section, width greater than thickness. Cone narrow, laterally compressed. Rostrum small, 
dorsoventrally compressed, curved ventrally. Alveola thick, with ribbed surface. Spermatozoa with 1 flagellum.

Remarks: The genus is monotypic.

Martialia hyadesi Rochebrune and Mabille, 1889 Fig. 317

M a rtia lia  hyadesi Rochebrune and Mabille, 1889, Mission Scientifique du Cap Horn, 1882-1883, 6(2) (Zoologie): H1-H143. 
[H9], [Type locality: Orange Bay (Isla Navarino), Chile, eastern South Pacific Ocean],

Frequent Synonyms: None.

FAO Names: E n -Sevenstar flying squid; F r - Encornet étolie; Sp -  Pota festoneada.

Diagnostic Features: Specific characters are the same as those given forthe genus.

Size: Maximum mantle length to 400 mm and body weight to 820 g.

hectocotylus dorsal view

Fig. 317 Martialia hyadesi
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Fig. 318 Martialia hyadesi
K now n d istribution

Geographical Distribution: Circumglobal in cool 
temperate waters of the Southern Ocean; a 
nerito-oceanic slope species associated with high 
velocity cool waters of the Antarctic Circumpolar 
Current, especially along the Antarctic Polar 
Frontal Zone; southern Patagonian Shelf edge, 60<
Scotia Sea, New Zealand waters south of the 
subtropical convergence zone; sub- Antarctic 
islands (Fig. 318).

Habitat and Biology: Adults are oceanic-neritic in ao‘
slope waters, seldom penetrating into waters
where bottom depths are less than 200 m.
M artia lia  hyadesi  is c lass ified  as a
Notalian-Antarctic species, endemic to the

“  ’ 100* 
circumpolar zone bounded roughly by the
subtropical southern boundary and the Antarctic
Polar Front. Small juveniles, less than 10 mm
mantle length, have been found in southern New
Zealand waters south of the Subtropica l izo'
Convergence, indicating spawning in the region of
the Auckland Island Shelf. Paralarvae and
juveniles occur in the Falklands Islands Shelf
water mass in spring. The very distinctive
tentacular club is evident on juveniles of 19 mm
mantle length, while the distinctive arm trabeculae
first appear at 40 to 50 mm mantle length. The size
of ripe eggs is 0.7 to 2.4 mm and the potential
fecundity of 20 000 to 2.5 million. Mature males of
233 to 260 mm have spermatophores 25 mm long with a fecundity of 500. Growth in M  hyadesi is characterized by slow 
juvenile growth (less than 100 mm mantle length), rapid growth in immature squids, and a sharp decrease in growth rate during 
maturation. The species matures later than other temperate ommastrephids (greater than 270 days), but final maturation is 
quite rapid, 2 to 3 months. Statolith analysis indicates an age of 12 to 13 months, but other life cycle data suggesta life span that 
approaches 2 years. In spite of its oceanic habitat, occasionally this species will undergo mass strandings, as occurred in the 
Falkland Islands in 1997, when more that 3 000 immature M. hyadesi (220 to 270 mm mantle length) forcibly drove ashore; 
61% were females. Such strandings are believed to be related to temporal shifts in frontal zones that affect behaviour, range 
and environment of foraging squids. Parasites include a coccidian that occurs in 96.5% of the digestive tracts of the host 
specimens.

Martialia hyadesi is an active predator with a broad range of prey that includes the hyperiid amphopods, especially krill 
components (mainly Euphausia superba, occasionally Themisto gaudichaudi), mesopelagic fishes (up to 90% myctophids, 
mainly lanternfishes (Krefftichthys anderssoni and Electrona carlsbergi) and squids, mainly cannibalism on small juveniles 
and immatures (20 to 102 mm mantle length). Martialia hyadesi is an extremely important prey species for many species of 
sub-Antarctic vertebrates; it is the most important single prey species for juvenile and adult southern elephant seals (Mirounga 
leonina) and it is preyed upon by the Antarctic fur seal (Arctocephalus gazella) and the sub-Antarctic fur seal (Arctocephalus 
tropicalis), the Patagonian toothfish (Dissostichus eleginoides) and the slender tuna (Allothunnus fallai). Martailia hyadesi 
is an important prey for the false killer whales (Pseudorca crassidens) and it is important to dominant (up to 89% biomass) in 
the diets of both adults and chicks of numerous oceanic birds (e.g. grey-headed albatross, black-browed albatross, 
light-mantled albatross, wandering albatross, white-chinned petrel) and the king penguins (Aptenodytespatagonicus).

Interest to Fisheries: While the dominant cephalopod fishery in the southwestern South Atlantic Ocean has been conducted 
on Illex argentinus, for several decades, accumulated data on and assessment of the circumantarctic population of 
M  hyadesi indicate a very significant biomass of this species, with high potential for supporting a managed fishery. Commercial 
catches generally occur as by catch in the I. argentinus fishery in the southwestern South Atlantic Ocean, on the edge of the 
southern Patagonian Shelf, and catches vary significantly and do not reflect actual population abundance. This is demonstrated 
by the fact that the estimated annual consumption of this species by known predators in the Scotia Sea is higher than total 
catches values. An estimation of the instantaneous biomass of M  hyadesia 1 to 3 million tonnes. Acoustical survey techniques 
offer potential for more accurately assessing stock abundance within proscribed areas. An assessment of stocks in the waters 
of South Georgia, south of the Antarctic Polar Front, in the austral winter, suggested a potential jig fishery on the stock of feeding 
M  hyadesi (1-year-old mature males, 220 mm to 350 mm mantle length, and the same aged, but immature, females, 212 mm 
to 370 mm mantle length). Exploratory fishing and predator catch analysis revealed the presence of significant stocks of 
cephalopods along the Antarctic Polar Frontal Zone in the Scotia Sea. The largest and most abundant species wasM. hyadesi 
and mesoscale features suggest this is an area of foraging locations, thus accessible for fishery development. Variations in 
population structure, distribution and abundance correspond to variations in inter-annual oceanographic conditions in the West 
Wind Drift; such variations will affect the location, timing and productivity of fishing efforts.

Local Names: None available.
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Remarks: An analysis of systematics and phylogenetic relationships ofommastrephid squids indicates thatM. hyadesi a  in the 
more primitive range of evolutionary development, more advanced than Illicinae and Todarodinae, but less advanced than the 
Ommastrephinae (Nigmatullin, 1992 [1991]). Genetic studies indicate considerable genetic differentiation across the 
circum-antarctic range of the species, suggesting the possibility that sibling or cryptic congeneric entities might exist (Brierley, 
et ai, 1993).

Literature: Rodhouse (1992 [1991]), Nigmatullin (1992 [1991]), Brierley et al. (1993), Gonzalez et al. (1997b), Lipinski et al. 
(1998b), Wormuth (1998), Anderson and Rodhouse (2001), Nigmatullin (2002a), Nesis (2003), Okutani (2005).

Nototodarus Pfeffer, 1912

Nototodarus Pfeffer, 1912, Ergebnisse der Plankton Expedition der Humboldt-Stiftung, 2: 1-815 + Atlas. [434],

Type Species: Nototodarus sloanii (Gray, 1849)

Diagnostic Features: The funnel groove has foveola, but it lacks side pockets. Photophores are absent in all life stages. 
The carpal-locking apparatus is absent on the tentacular stalk. The dactylus of the tentacular club has 4 rows of small 
suckers. The largest medial suckers on the manus of the club has teeth of equal size, or 1 sharply pointed tooth larger than the 
other teeth (N. hawaiiensis) The protective membranes of the arms and tentacles are normally developed, without exposed 
trabeculae. Both ventral arms are hectocotylized by the aberrant type, with the right arm modified completely and the 
left arm partially; at the distal part of the right arm are papillae and in the proximal part of both arms isa very unusual sculptured 
structure of hyalineous integuments. The fins are rhomboidal, slightly attenuate posteriorly; fin length varies between 36 and 
50% and fin width between 50 and 61% of mantle length; fin angle is 40° to 57°. The eone flags of the gladius are relatively 
narrow, with feeble radial creases in the anterior part. The greatest width of the eone flags ranges between 58 and 65% ofthat of 
the rachis. Marginal rigidity ribs of the rachis are simple; axial rigidity rib of the rachis is wide, rounded-rectangular in 
cross-section. Lateral plates of the gladius adhere to the dorsal surface of the rachis by their proximal parts. Distal parts of the 
lateral plates are free, forming 2 longitudinal flaps above the rachis. The stem is very short, anchor-like in cross-section. The 
width of the stem is approximately equal to or less than its thickness. The eone is short, narrow; it is flattened laterally. A rostrum 
is absent. The alveola is thin, smooth; it has broad wing-like longitudinal folds on the dorsal side. Spermatozoa with 1 flagellum.

Size: Medium-sized squid; maximum recorded mantle length about 420 mm.

Geographical Distribution: Distributed in tropical, subtropical and temperate waters of the Indian and Pacific oceans.

Habitat and Biology: Nototodarus species form a significant part of the diet of pygmy sperm whales (Kogia breviceps) 
stranded on New Zealand shores. Long-finned pilot whales in New Zealand feed exclusively on cephalopods, of which 
Nototodarus species are predominant. The diet of orange roughy (Hoplostethus atlanticus) has changed over time with a 
progressive decline in the occurrence of squid, principally Nototodarus species. Nototodarus species comprise major 
populations in the shelf-break zone where enriched food supplies are created by eastern and western boundary currents and 
their associated mesoscale and downwelling features, such as upwelling cells and eddies. Young of the species congregate 
seasonally over the continental shelf in large schools, feeding on the rich food supplies to foster growth and maturation.

Remarks: An analysis of morphological characters among ommastrephid species, in order to determine morphological 
evolution and phylogenetic relationships, indicated that Nototodarus (Todorodinae) is more advanced than the most primitive 
group, the Illicinae, but it is more primitive than the remaining genera in the Ommastrephinae (Nigmatullin, 1992 [1991]).

The number of specific and subspecific taxa had been in a confused state for decades, with several combinations of specific 
and subspecific entities in use. Finally Dunning and Förch (1998) concluded that the basic specific composition within 
Nototodarus is Nototodarus sloanii (Gray, 1849), N. gouldi (McCoy, 1888) and N. hanmiensis (Berry, 1912) and reviewed 
the systematics, distribution and biology of the 3 species. Table XX provides a comparison of characters for these 3 species.

Recent mitochondrial DNA analyses indicate that Nototodarus gouldi and N. sloani are sister species and that they are more 
closely related to Todarodes pacificus than to Nototodarus hawaiiensis. These results suggest that the form of the 
hectocotylus, currently a major morphological distinguishing character in Nototodarus, may not be a reliable character 
(Wakabayashi et al. 2006).

Literature: Dunning and Förch (1998), Wakabayashi et al. (2006).
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Table 13

Comparison of species characters in Nototodarus (see Roper, 1983, for explanation of indices) (from Dunning and Förch, 1998)

Character Nototodarus sloaniil/ Nototodarus gouldil/ Nototodarus hawaiiensis2/

Arms I sucker count >60 28-50 19-28

Head-1 ength index <20 16-20 19-31

Head-width index <24 18-22 21-30

Arms I sucker index <1.5 <1.5 1.5-2.3

Tentacle-sucker index <2.5 <3.0 2.8-3.7

Fin-length index >42 >40 35^43

Arm and tentacular sucker teeth —equal —equal 1 tooth much larger

Teeth on largest medial manus sucker 12-15 12-15 14-18

Quadris erial rows of manus 12-13 12-13 10-11

Skin smooth smooth smooth

Hectocotylus
Proximal-sucker bases enlarged as cushions —10 pairs —5-6 pairs —4-5 pairs

Normal sucker rows (right arm) -5 -5 1-6

Ventral protective membrane (right arm) present only on distal 1/5 of arm wide, with attenuated supports to 
arm tip

wide, with attenuated supports to arm 
tip

Ventral-sucker bases (right arm) rapidily diminish in height distally rapidly diminish in height distally modified as thin papillae

Dorsal-sucker bases modifications (right arm) distally flattened papillae extend to 
arm tip

broad-based papillae exend to 
arm tip

broad-based papillae extend to arm tip, 
equal in length to ventral papillae

1/Syntheses of values from Kawakami and Okutani (1981) and Dunning (1988c). 
2/Syntheses of values from Wormuth (1976) and Dunning (1988c).

Nototodarus sloanii (Gray, 1849) F ig . 319

Ommastrephes sloanii Gray, 1849, Catalogue of the Mollusca in the British Museum, Part I. Cephalopoda artepedia. 164 p. 
[61]. [Type locality: Waitemata Harbour, New Zealand, Tasman Sea, western South Pacific Ocean],

Frequent Synonyms: Ommastrephes sloanii Gray, 1849; O. insignis Gould, 1852;
Ommatostrephes sloanei sloanei, Pfeffer, ^§^2, Nototodarus sloani sloani, Voss, 1962a;
Nototodarus sloani, Kawakami and Okutani, 1981, Nototodarus sloanii Dunning and 
Förch, 1998.

FAO Names: En -  Wellington flying squid; F r -  Encornet minami;Sp- Pota neozelandesa.

Diagnostic Features: Arms I have more
than 60 pairs of suckers. Mantle muscular, ^
tapers to pointed tail. Fins broad, sagittate; 
length 42 to 48% of mantle length; single fin 
angle 44° (40° to 50°). Funnel groove with 
foveola and 10 to 13 longitudinal ridges.
Tentacular club occupies much of 
tentacle length; protective membranes 
very low, weak; largest sucker rings with 11 
to 13 conical teeth around entire ring, 
interspersed with low truncate platelets; 
distal central tooth not enlarged. Arm sucker 
rings smooth proximally, grading to truncate 
teeth laterally, then to about 11 to 15 short, 
triangular teeth distally; the central tooth is 
en larged. Both arms IV in males 
hectocotylized basally with modification of 
protective membranes and trabeculae into 
large, ridged, saw-tooth processes; suckers 
absent; about 10 proximalmost pairs of 
suckers modified into large, swollen
tubercles. The hectocotylized right arm IV . . , , , . . .
has a single row of slender, conical papillae tentacular club dorsal view
distally; the ventral protective membrane 
has expanded supports only opposite to the 
extreme tip of the arm.

Fig. 319 Nototodarus sloanii
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Size: Maximum mantle length about 420 mm, maximum weight 1.8 kg in the western, South Island, New Zealand population, 
but 320 mm and 0.6 kg in the warmer waters of northeastern New Zealand.

Geographical Distribution: Nototodarus 
sloanii occurs in New Zealand continental 
shelf waters off and around South Island, 
southward from the northern boundary of 
the Subtropical Convergence Zone (about 
41°S to the Auckland Islands, 51°S) and 
the Campbell Islands (53°S) at bottom 
depths that vary from 50 to 500 m; it 
extends eastward to the southeast of the 
Chatham Islands (175°40’W). It also 
occurs along the west coast of New 
Zealand’s South Island from off Cook Strait 
southward along the narrow continental 
shelf to merge with the southeastern 
subpopulation south and east of South 
Island (Fig. 320).

Habitat and Biology: N oto todarus  
sloanii is a neritic-oceanic species that 
occurs from near the surface to about 500 
m depth; occasionally it forms large 
aggregations down to 300 m. It is most 
abundant on the continental shelf in depths 
of less than 200 m. At the northern end of 
its range it overlaps with its congener, 
N. gouldi, while in the southern part it 
co-occurs with Todarodes filippovae, 
where the 2 species are caught together in 
the jig and trawl fisheries.

160°E 165°E 170°E 175°E 180° 175°W 170°W
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Fig. 320 Nototodarus sloanii

Known distribution

The Antarctic Circumpolar Current that enriches New Zealand waters northward to about 41 °S provides oceanic primary 
productivity that drives the flow of energy and material into the extensive ranges of secondary producers and predators, that, in 
turn, are preyed upon by N. sloanii Consequently, N. sloanii is an important member of the mid-to-outer continental shelf 
species assemblage. It occurs over a broad range of temperatures but seems to be either more abundant or more vulnerable to 
fisheries activities in colder waters.

Geographical subpopulations exist that vary in size and season of maturity and spawning. These groups are distinguished by 
minor morphometric features, biology and geography. Two major subpopulations exist, 1 north of the subtropical convergence 
zone and 1 within and south of the convergence. The northern group occurs in 2 “cohorts”: 1 off eastern South Island, New 
Zealand, and through Cook Strait; the second cohort occurs in the upwelling region along the western coast of South Island over 
the narrow continental shelf; it grows to larger sizes than the eastern cohort. The second major subpopulation occurs south of 
the subtropical convergence and is associated with high velocity, cool waters of the Antarctic Circumpolar Current/sub-Antarctic 
Front. The interannual abundance of populations is correlated with environmental changes associated with the Southern 
Oscillation Index and the Trans-Polar Index. Small-scale environmental factors influence fluctuations in each seasonal cohort.

Spawning occurs throughout the year, mainly on the continental shelf throughout the adult life span. Each of the 2 northern 
populations has 2 peak spawning seasons: autumn (March and April) and spring (September to November) for the 
northwestern population, and July and December for the northeastern population. Eggs, paralarvae, sometimes juveniles, are 
transported by the current from the spawning grounds to the feeding grounds. Some inshore-offshore migration exists of older 
stages.

Testis somatic index (TSI) shows males begin to mature at 200 days and reach a maximum maturity at 270 days. Females start 
to mature when the maximum TSI in males is achieved. Development of the ovary, oviduct and nidamental glands occurs 
simultaneously, and copulation with spermatangia implantation around the buccal membranes occurs at this time, followed 2 
months later by spawning, thus completing the 1-year life span.

Paralarvae of N. sloanii are distributed over the continental shelf and banks shallower than about 150 m; juveniles are 
distributed overthe continental shelf along the east and south coasts of South Island, on the Auckland Islands shelf and around 
the Chatham Islands. Adult distribution patterns are very similar to those of the paralarvae and juveniles.

Hatching occurs principally in April to June, the austral autumn. Paralarvae are most abundant off eastern South Island, New 
Zealand, south of the subtropical convergence in sub-Antarctic waters. The size and age of the winter-spawned group is larger 
than the summer group at about 100 to 230 days, but the trend is reversed by about 250 days.

Nototodarus sloanii grows to a maximum mantle length of 420 mm but can be mature at 260 mm mantle length; fully mature 
females weigh 1.8 kg. Growth rates vary with size: smaller squid (180 to 240 mm mantle length) grow 25 to 40 mm per month,
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and larger squid (240 to 330 mm mantle length) grow 15 to 30 mm per month. Thus growth over the exploited size range from
7.5 to 11 months suggests a life span of 1 year. Parasites of N. sloanii include Anasakis nematodes that infest the visceral 
organs and membranes, rarely the muscular tissues. The prey of N. sloanii is varied and consists of crustaceans (euphausids, 
amphipods, crab zoea), fishes (myctophids, saury) and squids, including conspecific and congeneric forms. Nototodarus 
sloanii is preyed upon by seabirds such as the Southern Buller’s albatross, fiordland crested penguin (Eudyptes 
pachyrhynchus), yellow-eyed penguin (Megadyptes antipodes) and little blue penguins, marine mammals, e.g. New Zealand 
fur seals (Arctocephalus forsteri), which prey predominantly on N. sloanii during summer and autumn, and Hooker’s (or New 
Zealand) sealions (Phocarctos hookeri) around the Auckland Islands. Interestingly, neither N. sloanii norA( gouldi appearto 
be prey of sperm whales (Physeter catodon), probably because they live in the shallower waters over the continental shelf, 
where sperm whales generally do not feed. However, N. sloanii formerly was abundant (18.5%) in the stomachs of sperm 
whales stranded on New Zealand coasts. In recent years, however, beaks of these species have been entirely absent. Asecond 
very large predator is the giant squid, Architeuthis. The lengths of upper and lower rostra of the beaks taken from predators can 
predict both mantle length and wet weight of the squid consumed.

Interest to Fisheries: Nototodarus sloanii is fished in the sub-Antarctic waters south of the Subtropical Convergence Zone, 
about 44°S, over the continental shelf of South Island, New Zealand. It is the major squid fishery in New Zealand. The species 
may be represented by multiple cohorts, but insufficient biological data are available to confirm this; thus the entire stock is 
managed as a single cohort. The instantaneous biomass of both Nototodarus species is estimated to be 2 to 3 million tonnes of 
which 1 to 2 million tonnes are N. sloanii, so the potential for a managed sustainable fishery is high. The fishery first developed 
in 1972 and landings continued to increase, with variability, including the exceptionally good landings in 2004 of a little over 
108 000 tonnes. The catch recorded for 2007 was about 74 000 tonnes. The annual sloanii total landings accounts for about 
2 to 4% of the total world cephalopod landings. Annual fishery statistics, catch per unit effort (CPUE), Jointventures and foreign 
vessel data are available in the Occasional Publication Data Series, Fisheries Research Division, Ministry of Agriculture and 
Fisheries, Wellington, New Zealand. Interannual variability in fishery catch demonstrates 2 peaks of abundance during good 
years, in mid-February and late March, and 1 peak during poor years, in mid-February. CPUE is higher when sea-surface 
temperature is greater than 16°C in mid-February; and higher in late March with temperatures less than 14°C. Peak catches 
occur in January-February, east of South Island within the 200 m isobath where surface temperature is 13° to 15°C. Catches are 
related to moon phase: full yields lower, newyields higher. This is typical for oceanic species that undergo diel vertical migration. 
The light intensity during full moon is sufficient to limit the extent of migration into shallower depths. Fishing at greater depths 
during full moon might increase otherwise reduced catches.

The fishery for N. sloanii in New Zealand’s Economic Zone is dominated by foreign vessels that operate under government 
licenses, joint ventures and charter agreements. Nototodarus sloanii is taken by both jigging and trawling, with jigging often 
being more productive, as well as being more “resource friendly”, because it does not produce unwanted, destructive incidental 
catches. Furthermore, jigging is selective on the size of squid it captures, produces a high-quality product that can be processed 
at a steady rate and it does not destructively interfere with benthic fauna and habitat. Japanese and South Korean jigging 
vessels, operating under joint-venture schemes with New Zealand, take about half the total catch, butthey land only a fraction in 
New Zealand. This squid also is taken in trawling operations of foreign licensed vessels from the former USSR countries, Japan 
and the Republic of Korea. The fishery is regulated through a quota system. The vessels usually operate during a 90 to 120 day 
fishing season extending from Decemberto April. The Total Allowable Catch is established annually, and this tonnage normally 
seems not to be achieved; TACs have ranged from 90 000 tonnes to 166 250 tonnes, but the combined total catch of both 
species, N. sloanii and N. gouldi, seldom has exceeded 50 000 tonnes. Frozen and processed squids are exported to various 
countries. Domestically caught squid are marketed fresh or processed. The majority of the squid is processed for human 
consumption, but viscera also are used for other purposes. Biochemical analysis of proximate composition and fatty acid 
compositions of viscera shows the residual protein has high levels of essential amino acids that provide a good source of protein 
supplement for domestic animal feed.

The trawl fishery for N. sloanii inadvertently captures sea lions (Phocarctos hookeri), a threatened species. An annual catch 
limit is imposed on the squid fishery in order to stimulate healthy recovery of the sea lion.

Local Names: JAPAN: Minamisurumeika, Nyujirando-minamisurumeika, Nyujirandosurumeika; NEW ZEALAND: New 
Zealand arrow squid, Wellington flying squid.

Remarks: Recently, the phylogenetic relationships in the Ommastrephidae were analyzed with mitochondrial DNA sequencing 
(Wakabayshi et al., 2006) and the monophyletic status of the 3 currently recognized subfamilies was supported (Illicinae, 
Ommastrephinae, Todarodanae). However, within Todarodinae, Nototodarus appears to be paraphyletic under all analyses 
done: N. sloanii was shown to be a sister species of N. gouldi, and these 2 species appear to be more closely related to 
Todarodes pacificus than to their congeneric entity, N. hawaiiensis Ultimately, this study was not able to resolve the 
phylogenetic relationships within the Ommastrephidae because of the significant genetic divergence among species. The 
identification of the sympatric species, N. sloanii and N. gouldi, is difficult in areas of geographical overlap. The key 
distinguishing features are: the number of suckers on right arm I (greater than 60 versus 28 to 50, respectively), the number 
of proximal enlarged sucker bases/cushions (10 versus 5 or 6, respectively) and the morphology of the distal part of 
hectocotylized arm (flattened papillae versus broad-based papillae, respectively) (Smith et al., 1987).

Literature: Saito etal. (1974), Smith etal. (1981), Förch (1986), Smith etal. (1987), Nesis (1993a), Dunning and Förch (1998),
Waluda et al. (2004a), Wakabayashi et al. (2006).
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Nototodarus gouldi (McCoy, 1888) Fig. 321

Ommastrephes gouldi McCoy, 1888, Prodomous of the Zoology of Victoria, Decade, 17: 255-257, 2 pis. [255, pi. 169], [Type 
locality: Hobson’s Bay, Victoria, southern Australia (fide Dunning and Förch, 1998: 397)].

Frequent Synonyms: Nototodarus sloani gouldi (McCoy, 1888); Ommastrephes gouldi McCoy, 1888; Ommatostrephes 
sagittatus sloanei Pfeffer, 1900; O. sloanei sloanei Pfeffer, 1912; Nototodarus sloani gouldi Voss, 1963a.

FAO Names: En -  Gould’s flying squid, Gould’s arrow squid; F r -  Encornet éventail; Sp -  Pota australiana.

20 mm

hectocotylus ventral view

Fig. 321 Nototodarus gouldi

Diagnostic Features: Arms I have 28 to 50 pairs of suckers. Mantle robust, heavily muscled, tapers gradually then very 
acutely toa point posteriorly. Fins strong, about 45% as long as mantle length; angle broad, 90° to 110° (45° to 55° single fin). 
Funnel groove with foveola and 6 to 8 low longitudinal ridges anteriorly. Tentacular club long, 60 to 70% of tentacle length; 
about 8 pairs of enlarged manal suckers in median rows, marginal suckers small, subequal; largest sucker rings toothed all 
around with 15 separated, stout, triangular, pointed teeth interspersed with low, side platelets. Arm sucker rings with 12 or 13 
sharp, triangular teeth graded to a single large central tooth distally; proximal one-third smooth, without teeth or denticles; both 
ventral arms (IV) in males hectocotylized: the right arm with a heavily tuberculate basal region, a narrow sucker-bearing 
midpart, and a distal part with very broadly expanded, pectinate protective membrane; the left ventral arm one-fourth longer 
than right IV, about 5 proximalmost pairs of suckers modified into large, swollen tubercles.

Size: Maximum mantle length 420 mm in females, 350 mm in males; weight to about 1.2 kg in females.

dorsal view
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Geographical Distribution: Temperate to 
subtropical areas off Australia: from south 
of 27°S off the east coast (Queensland), 
southward around Tasmania through the 
Bass Strait, westward along the south 
coast, then northward o ff W estern 
Australia to about 25°S off Shark Bay; off 
the northern and central coasts of New 
Zealand, principally off North Island 
(Fig. 322).

Habitat and Biology: N oto todarus  
gouldi is sympatric with N. sloanii where 
the area of overlap occurs between 40° 
and 44°S and in the northern extreme of its 
range of eastern Australia it overlaps in 
slope waters with N. hawaiiensis

It is a neritic  and oceanic, mostly 
epipelagic species, that occurs from the 
surface to about 500 m depth. Its 
abundance in surface waters is correlated 
with the lunar cycle; in full moon nights the 
squids tend to remain in deeper waters 
where they are less vulnerable to the 
fishing gear.

The principal oceanographic feature that 
supports and sustains the N. gouldi populations is the productivity of the Antarctic Circumpolar Current through the distribution 
and dispersal of energy flow into the region of secondary producers and predators that form their prey.

Nototodarus gouldi is a dominant species in the mid to outer continental shelf species assemblage in New Zealand waters. 
While its greatest abundance is over shelf waters at 50 to 200 m (300 m), N. gouldi occasionally is abundant in shallow coastal 
waters in the summer in Australian waters. The distribution of paralarval and juvenile N. gouldi, 20 to 40 mm mantle length, in 
New Zealand occurs principally in continental shelf waters off the east and west coasts of North Island and to the northwest of 
South Island. This distributional pattern is very similar to that of the adults, so the entire life cycle is spent in continental shelf 
waters.

Age at sexual maturation has been determined using statolith aging techniques. Males start to mature at about 200 days, and 
the testis somatic index (TSI) reaches its maximum at about 270 days. Females begin to mature as the TSI reaches its 
maximum in males. The rapid development ofthe ovary, oviducts and nidamental glands occurs simultaneously, and copulation 
takes place during this period, as well. Spawning occurs about 2 months after copulation, completing the slightly less than 1 year 
life cycle, based on statolith analysis.

Males exhibit no seasonal differences in growth rates, but females do: females hatched in summer have significantly higher 
growth rates than those hatched in winter, autumn or spring. During cool months females are larger, have slower lifetime growth, 
lower gonadic investment and better somatic condition than those caught in warm months, representing a trade-off between 
gonadic investment and somatic condition. Males have a tight coupling between gonadic investment and somatic condition 
throughout the seasons, with gonadic and somatic tissues growing concurrently. This strategy of “using” monthly variations in 
ambient conditions to govern egg production and spawning would have positive effects to maximize reproduction and survival. 
Studies over a broad range of southeastern Australian localities confirm complex variations in size, age, growth and maturation 
among sites, where life span is slightly less than 1 year. Considerable genetic mixing occurs across all sites, that allows a 
possibility of populational substructures and suggests the existence of more than 1 stock in Australian waters. However, an 
allozyme electrophoresis study of squid from the same geographical area revealed no evidence to support the existence of 
separate stocks.

Females grow larger than males, but males tend to be heavier at a given mantle length, until females surpass them at maturity. 
Across the range of the species in southeastern Australian waters considerable variation exists in size, growth rates and 
maturity between sites, seasons and years. The age of mature squid varies by over 100 days from youngest to oldest. 
Interannual variations in the Southern Oscillation Index (SOI) and the Trans Polar Index (TPI) affect the environment and 
abundance oiN . gouldi, juveniles are affected mainly by the SOI at lower latitudes, while the adults are affected by the TPI in 
higher latitudes. This mechanism influences recruitment and stock abundance. Nototodarus gou ld i exhibits the 
multiple-spawning strategy whereby eggs are laid in discrete batches during the course ofthe spawning period. Mature ovaries 
contain oocytes with a range of sizes with discrete peaks. The life cycle generally is related to warm currents and eggs, 
paralarvae, occasionally juveniles, are transported by the current from the spawning grounds to the feeding grounds, where 
they become available to the fishery. Following mating and spawning, the muscular tissues of spent individuals begin to 
degrade and become weakened and flaccid. Probably the very rapid disposition of somatic protein into protein-rich yolk during
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vitellogenesis in the ovary, coupled with reduced or ceased feeding, leads to the somatic degradation after spawning, soon 
followed by death.

Nototodarus gouldi is an opportunistic predator that preys on planktonic/nektonic crustaceans, fishes and cephalopods. The 
incidence of crustaceans in the diet decreases with growth, while the incidence of cephalopods, including N. gouldi and other 
ommastrephids, increases. Feeding occurs mainly at night and at dawn and digestion is rapid. Fishes Sardinops pilchardus 
and Leionura auntae and the crustacean Leptochela sydniensis and Cirolana, and some isopods and amphipods are the 
most common prey. Ommastrephids made up most ofthe cephalopod component: frequently smaller N. gouldi and Todarodes 

fdippovae, other squids: occasionally Onychoteuthis sp., Brachioteuthis sp. and Sepioteuthis sp. The quantity of each main 
food group varies monthly, depending on the availably of preys. The digestive gland of A£ gouldi accululates high levels of 
trace metals (cadmium, copper, zinc, polonium-210).

The predators otN. gouldi vary widely and include seals, dolphins, tuna, as well as pelagic, benthic and bathypelagic fishes. 
This species is a significant prey of pygmy sperm whales in New Zealand waters. Larger N. gouldi are a dominant prey of 
swordfish (Xiphias gladius) off eastern Australia, as well as important in the diet of yellowfin tuna, school shark (Galeorhinus 
australis) and gummy shark (Mustelus antarcticus). Other species of sharks from eastern Australian waters preying on 
N. gouldi include the smooth hammerhead shark (Sphyrna zygaena), the scalloped hammerhead shark (S. lewini), the blue 
shark (Prionace glauca) and the shortfin mako (Lsurus oxyrinchus). Examination of stomach contents revealed that the giant 
squid, Architeuthis, preys on Nototodarus species; undoubtedly that would include N. gouldi Among marine mammals, 
N. gouldi is a dominant prey of Australian fur seals (Arctocephaluspusillus) which are attracted to squid jigging operations 
where they prey upon N. gouldi The Gould’s squid is the most abundant cephalopod in the diet of the shy albatross on 
Albatross Island, Tasmania, of juvenile southern bluefin tuna in the waters off coastal southern Western Australia and of 
short-tailed shearwater in Tasmanian waters. This species also is the most frequent cephalopod prey of the little penguin 
(Eudyptula minor) at Phillip Island, Victoria, Australia. Nototodarus gouldi was a significant prey of sperm whales stranded in 
New Zealand in the 1960s, but these species have been entirely absent from stranded sperm whales in recent years.

Interest to Fisheries: Prior to the development of a directed fishery, the species was only taken as by catch in the Australian 
prawn fishery. Feasibility fishing started in the summer 1978/1979, with 19 Japanese jigger vessels operating in southeast 
Australian waters. In the light of promising catch rates, exploratory fishing was subsequently expanded. Chinese jigging vessels 
(from Taiwan Province of China) operate intermittently in the area. Catches are best in the waters around Tasmania and the 
western Bass Straits, particularly from Decemberto March. In early years, the annual catch fluctuated between 4 000 and 5 000 
tonnes. An active fishery then developed for N. gouldi, principally around southern Australia and Tasmania in temperate 
waters, then in subtropical waters north to 27°S off the east coast, and to 25°S along the west coast.

A smaller stock of N. gouldi is fished in subtropical waters around North Island, New Zealand, north of the Subtropical 
Convergence Zone. There, the major fishing grounds are off southwestern North Island and off northwestern South Island over 
a broad area of the shelf in waters of the Westland/D’Urville Current system at temperatures greater than 18°C. Fishing is 
conducted by a New Zealand fleet, as well as by an international fleet, using a combination of gears: jigging machines on 
specialized jigging vessels, and bottom otter trawls and pelagic trawls on large stern trawlers.

The instantaneous biomass of Nototodarus species throughout their ranges has been estimated at 2 to 3 million tonnes of 
which 0.5 to 1 million tonnes are N. gouldi

The principal goal in management of a fishery on squid with an annual life cycle is to enable a sufficient number of spawning 
individuals to escape. In the case otN. gouldi, regulation of effort is the best tool to manage the fishery, regardless ofthe fishing 
area. Clearly, knowledge ofthe timing of spawning, the ecology of hatchlings, the larval distribution and the growth dynamics of 
juveniles are critical to understand the location and life cycle ofthe adults in orderto sustain a well-managed, consistent fishery.

Echo sounding and sonar surveys were conducted to determine the suitability of alternative fishing techniques for N. gouldi 
This species forms demersal aggregations during daylight hours. Around dusk, squid leave the bottom, and disperse into the 
water column to feed at night. This behaviour is conducive for bottom and midwater trawling. Purse seining was suggested as 
an alternative technique for capturing squid attracted by lights at night and clustered in demersal aggregations during daylight 
hours.

During the week of full moon, catch rates are about 25 to 50% lower than during darker weeks. Catch rates generally are 
greatest during the days following new moon. Commercial jigging operations are conducted both during the day and at night, 
but nighttime catches are greater, probably because the diel vertical migration pattern brings the squid off the bottom layer and 
closer to the surface at night. In the developing squid fishery off New South Wales, N. gouldi is the most abundantly caught 
species.

The fishery for A^ gouldi at present is managed as one stock.

Local Name: AUSTRALIA: Gould’s squid; NEW ZEALAND: Gould’s arrow squid.

Remarks: Recently, the phylogenetic relationships in the Ommastrephidae were analyzed with mitochondrial DNA sequencing 
(Wakabayshi et al., 2006) and the monophyletic status of the 3 currently recognized subfamilies was supported (Illicinae, 
Ommastrephinae, Todarodanae). However, within Todarodinae, Nototodarus appears to be paraphyletic under all analyses 
done: N. sloanii was shown to be a sister species of N. gouldi, and these 2 species appear to be more closely related to 
Todarodes pacificus than to their congeneric entity, N. hawaiiensis Ultimately, this study was not able to resolve the
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phylogenetic relationships within the Ommastrephidae because of the significant genetic divergence among species. 
Nototodarus gouldi and N. sloanii are closely-related, similar-looking species that are difficult to discriminate. The following 
distinguishing characters aid in specific identification: N. gouldi has 28 to 50 suckers on arms I versus 60 suckers on N. 
sloani, N. gouldi has about 5 or 6 pairs of proximal sucker bases enlarged as cushions on the hectocotylus, versus 10 pairs on 
N. sloanii, N. gouldi has dorsal sucker bases on right arm IV modified as broad-based papillae that extend to the tip of the 
arm, versus distally flattened papillae to the arm tip in N. sloanii (Smith et al., 1987).

Literature: Thrower (1978), Roberts (1983), Hatanaka et al. (1985), Smith et al. (1987), Gibson (1995), Dunning and Förch 
(1998), McGrath and Jackson (2002), Stark (2006b), Wakabayashi et a/.(2006).

Nototodarus hawaiiensis (Berry, 1912) Fig. 323; Plate X , 59

Ommastrephes hawaiiensis Berry, 1912, Proceedings ofthe Academy of Natural Sciences Philadelphia, 64(2):434-437 [434], 
[Type locality: off Oahu Island, Hawaiian Islands, North Pacific Ocean],

Frequent Synonyms: ?Ommatostrephes sloanei sloanei Pfeffer 1912; 
O m m astrephes h a w a iien s is  Berry, 1912; N o to to d a ru s  s loan i 
philippinensis Voss, 1962c; Nototodarus sloani hawaiiensis Voss, 1962c; 
Nototodarus nipponicus Okutani and Uemura, 1973; Nototodarus 
philippinensis Roper et al. 1984; Nototodarus sloanii philippinensis 
Dunning, 1988c.

FAO Names: En -  Hawaiian flying squid; Fr -  Encornet 
bouquet; Sp -  Pota hawaiana.

Diagnostic Features: Mantle 
cylindrical, muscular; it tapers 
to a narrow, conica l tip 
posteriorly. Fins m uscular, 
broad, short; fin length 35 to 
43% of mantle length; single 
fin angle (50° to 57°); a dark 
stripe of th ick ly  set 
chromatophores occurs along 
dorsal midline of mantle and 
fins. Arms I have fewer than 30 
pairs of suckers (18 to 28); head 
length index high (19 to 31).
Funnel groove with foveola, 
w ith o u t s id e  p ockets .
Tentacular club with 4 rows of 
suckers on dactylus; carpal 
a rea  o c c u p ie s  m ost o f 
tentacle length along stalk
(about 70%), about 12 medial sucker tentacular club dorsal view
manus suckers are 3 to 4 times 
larger than the lateral suckers; 
largest medial manus sucker 
rings have 14 or 18 large conical, pointed teeth with low, truncated platelets between each tooth; distal, central tooth much 
enlarged. Arm sucker rings toothed all around with 19 to 21 small, conical (distally) to rounded (proximally) teeth; distal, central 
tooth much enlarged; small denticles between some distal teeth. Both arms IV hectocotylized in males, right especially so; 
it is longer and largerthan the left and has a double row of slender, conical papillae and expanded protective membrane distally; 
proximal one-quarter of each arm IV has 4 or 5 enlarged cushion-like trabeculae and wide protective membranes (a 
saw-like or comb-like appearance) that have attenuated supports that extend to arm tip; dorsal and ventral distal right arm 
trabeculae, sucker stalks and suckers modified by enlargements, reductions, etc.

Fig. 323 Nototodarus hawaiiensis

Size: Maximum mantle length varies according to locality: off southern Queensland, Australia, males 215 mm, females 
248 mm; western Indian Ocean, males 290 mm; southeastern Pacific Ocean, 318 mm; Philippine waters, 180 mm; total weight 
0.5 kg or more in large specimens.
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Geographical Distribution: Nototodarus hawaiiensis has a very broad, disjunct distribution in tropical to subtropical waters of 
the Pacific and Indian Oceans: Hawaiian Islands to Midway Island, South China Sea, Japanese waters (south of 35°N), Hong 
Kong, Philippine and Vietnamese waters, northeastern Australia, Northwest Shelf of Western Australia, Andaman Sea, Bay of 
Bengal, Hawaiian Ridge, Sala y Gomez Ridge to Nazka Ridge, Saya de Malha Bank, off Somalia, Madagascar, Seychelle 
Islands, Mozambique, KwaZulu-Natal, Southern African waters. It also has been reliably reported from a seamount in the far 
southeastern South Pacific Ocean off Chile, 35°39’S, 85°31W(Fig. 324).
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Fig. 324 Nototodarus hawaiiensis
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Habitat and Biology: Nototodarus hawaiiensis is a pan-tropical nerito-oceanic species associated with continental shelf and 
slope waters, oceanic seamounts, ridges and banks. Distributed down to depths of 650 m, it also occurs in shallower waters 
where it is an important food item in the diet of seabirds and fishes. This species occupies the mesopelagic-boundary region in 
Hawaiian waters where it is both epipelagic and demersal, as evidenced by in-situ observations from a submersible. During the 
daytime N. hawaiiensis “sits” on the bottom on its arm tips and posterior mantle tip, a common behaviour in ommastrephids, 
then it disperses into midwaters at night to forage. Paralarvae, juveniles and subadults inhabit midwaters in the epi- to upper 
mesopelagic zones over the tops of sea mounts, slopes and oceanic depths, and the adults spawn near or on the bottom. 
Nototodarus haw'aüensis occupies this niche in the Indian Ocean: Saya de Malha Bank; Pacific Ocean: Hawaiian Ridge; Sala 
y Gómez Ridge; transitional zone between Sala y Gómez and the Nazca Ridge. Adults of N. hawaiiensis do not occur in the 
open ocean, but they always remain near oceanic seamounts, ridges and banks, in spite of significant expatriation of young 
stages into the open ocean. The dispersal of paralarvae and juveniles by oceanic currents supports the very broad distribution 
of most species that spawn at or near the bottom; this occurs with N. hawaiiensis that is dispersed across the Indo-Pacific 
realm from Somalia and Mozambique to Hawaii and Sala y Gómez. Interestingly, in spite of the very extensive range of 
N. hawaiiensis throughout the Indo-Pacific region, it does not occur in the Gulf of Aden nor on the Nazca Ridge eastward of 
85°W. Nototodarus hawaiiensis is considered a very rare epipelagic species in the Sea of Japan, where it occurs south of 35°N 
latitude and specimens are considered to be strays from other communities. Its biology is little known. A survey of egg size and 
fecundity in selected species in the Todarodinae revealed that N. hawaiiensis is characterized in the group that has ripe egg 
sizes on the order of 0.7 to 2.4 mm and low to medium fecundity of 20 000 to 2.5 million oocytes. The spermatophoric organ in 
mature males of about 150 mm mantle length contains around 2 700 developing spermatophores at an average length of 18 
mm and a fecundity of 1 000 spermatophores. Paralarvae are caught at or near the surface year-round in the South China 
Seas, where they are spatially concentrated in a particular area in Vienamese waters. Paralarval distribution patterns of squid 
species in Hawaiian waters are divided into 2 assemblages: island-associated and oceanic. A large range in age at maturity 
exists in individuals of a similar size depending on locality and season. For example, off western Australia males of 98 mm and 
females of 100 mm are mature.

Interest to Fisheries: Nototodarus hawaiiensis is common in bottom trawls over the slope at 200 to 620 m off Mozamibique 
and KwaZulu-Natal, north of Durban, South Africa and it is the predominant cephalopod species caught as bycatch in the 
shrimp and prawn demersal trawl fishery on the Northwest Slope off Western Australia, principally in the Ramkin Bank area. Its 
abundance in these fisheries and the quality of its muscular tissues indicate a high potential as a fishery resource (Australia, 
Hawaii, Philippines, Mozambique, South Africa), even though its occurrence in relatively deep waters may limit access by 
common trawling techniques. An artisanal fishery exists off Hawaii (Big Island) out of the Port of Hilo. Exploratory fishing was 
conducted with jigs and gillnets and the species is believed to have sufficient potential for an expansion of the fishery. An 
estimate ofthe instantaneous biomass oiN . hawaiiensis is 0.5 million tonnes.The species is used for human consumption and 
as bait.

Local Names: AUSTRALIA: Hawaiian arrow squid; FRANCE: Encornet fuiripin; INDO-PACIFIC: Hawaiian arrow squid; 
JAPAN: Fuiripinsurumeika; NEW ZEALAND: Hawaiian arrow squid; PHILIPPINES: Philippine flying squid; SPAIN: Pota 
Filipina.
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Remarks: Recently, the phylogenetic relationships in the Ommastrephidae were analyzed with mitochondrial DNA sequencing 
(Wakabayshi et al., 2006) and the monophyletic status of the 3 currently recognized subfamilies was supported (Illicinae, 
Ommastrephinae, Todarodanae). However, within Todarodinae, Nototodarus appears to be paraphyletic under all analyses 
done: N. sloanii was shown to be a sister species of N. gouldi, and these 2 species appear to be more closely related to 
Todarodes pacificus than to their congeneric entity, N. hawaiiensis. Ultimately, this study was not able to resolve the 
phylogenetic relationships within the Ommastrephidae because of the significant genetic divergence among species. 
Nototodarus nipponicus Okutani and Uemura, 1973 was described from Japanese waters off southern Honshu, but its 
differentiating characters were shown to merge within the range of variation with those of IV sloanii philippinensis Moss, 1962, 
so it was considered a junior synonym of this subspecies (Okutani and Kuroiwa, 1985). Subsequently, N. sloanii philippinensis 
Voss 1962 was demonstrated to be a junior synonym of N. hanmiensis by Dunning (1988c), so continued use ofthe trivial 
name philippinensis is untenable.

Literature: Smith et al. (1987), Young (1995), Dunning and Förch (1998), Bower et al. (1999c), Nateewathana et al. (2000), 
Wakabayashi et al. (2006).

Todaropsis Girard, 1890

Todaropsis Girard, 1890. Jornal de Sciencias Mathematicas, Physicas e Naturaes, (series 2)1(3): 200-205. [204],

Type Species: Todaropsis eblanae (Ball, 1841).

Diagnostic Features: Dactylus of tentacular club with 4 rows of longitudinal suckers; medial manus sucker rings with 30 
or more, evenly spaced, approximately equal, long, pointed teeth; both arms IV hectocotylized in mature males; 
cross-section A of gladius with 2 lateral lobes. Monotypie.

Todaropsis eblanae (Ball, 1841) Fig. 325

Loligo eblanae Ball, 1841, Proceedings ofthe Royal Irish Academy 1 (19): 362-364. [362], [Type locality: Dublin Bay, Ireland, 
Irish Sea, North Atlantic Ocean],

Frequent Synonyms: Loligo eblanae Ball, 1841; Loligo sagittata Verany, 1851; Todaropsis veranii Nobre, 1936; 
Todaropsis veranyi Girard, 1890.

Misidentifications: None.

FAO Names: En -  Lesser flying squid; Fr-Toutenon souffleur; Sp -  Pota costera.

sucker

tentacular club ventral view

Fig. 325 Todaropsis eblanae

20 mm

dorsal view
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Diagnostic Features: Mantle robust, stout; head large, broad, 4 nuchal folds on posterior of head (neck); funnel groove without 
foveola or side pockets. Fins broad, anterior border more convex than posterior border; fins length less than 50% of dorsal 
mantle length, combined fin width equal to 90% of dorsal mantle length. Dactylus of tentacular club with 4 longitudinal rows of 
small suckers; manus of club with 6 tranverse rows of 4 suckers, each with median pairs up to 4 times larger in 
diameter than lateral suckers. Sucker rings of largest median club suckers with about 30 short, pointed teeth, occasionally 
alternating with minute teeth. Left and right ventral arms (IV) hectocotylized by modification of suckers into cirrated lappets and 
with transverse lamellae and expanded protective membrane; sucker rings of largest arm suckers with 1 large pointed median 
tooth and 3 or 4 smaller pointed teeth.

Size: Medium-sized species; maximum recorded size 290 mm mantle length for females and 220 mm mantle length for males 
(North Atlantic).

Geographical Distribution: This species exhibits a very disjunct distribution, as follows: Eastern Atlantic Ocean from 61 °N 
(Shetland Islands) to 36 °S (Cape of Good Hope, Cape Town, South Africa [Adam, 1952]), including the British Isles and the 
entire Mediterranean Sea; western Indian Ocean (Saya de Malha and Nazareth Banks, Mascarone Ridges); western Pacific 
Ocean, South China Sea and Australian waters: the Timor Sea (northern Australian coast), along the western and eastern 
Australian coasts, to Tasmania on the eastern side (Fig. 326).
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Fig. 326 Todaropsis eblanae

K nown distribution

Habitat and Biology: This demersal species usually is associated with sandy and muddy bottoms, within a temperature range 
from 9° to 18°C in depths between about 20 and 850 m, but it is confined to depths less than 200 m in the North Sea. Typically it 
is associated with the shelf break zone where boundary currents and associated mesoscale oceanographic events such as 
downwelling eddies and upwelling cells promote rich food supplies. No clear evidence exists of seasonal migrations or any other 
type of major migration. Todaropsis eblanae probably is the least mobile ofthe ommastrephid squids in terms of migratory 
habits, and it tends to behave like a neritic loliginid squid species. The sex ratio is usually 1:1 in all the populations studied to 
date, in contrast to the female dominated sex-ratio observed in the more oceanic ommastrephids; slight deviations to that 
condition usually are caused by ecological and/or fishery related constraints than to genetic differences in population structure. 
Females grow larger than males, but no other sexual dimorphism is evident. Smallest mature males from the central 
Mediterranean Sea measured 100 mm mantle length, while smallest mature females were 120 mm mantle length (Tyrrhenian 
Sea), similarto what occurs in Atlantic populations. The western Mediterranean and the Australian populations, however, begin 
to mature at a slightly larger size (males at 160 mm mantle length, and females at 120 to 150 mm mantle length). Generally, 
size at 50% maturity is estimated to be 120 to 130 mm mantle length for males and 160 to 170 mm mantle length for females. 
The spawning season probably extends year-round in both the Atlantic Ocean and the Mediterranean Sea, with seasonal 
spawning peaks that depend on geographic area. In eastern Australian waters spawning occurs from late summer until early 
winter. Fecundity varies greatly, depending on size of females and specific populations; total fecundity ranges between a few 
thousand to over 250 000 ova. Evidence suggests that the energy for egg production is taken directly from food, rather than 
from stored products. The number and the size of spermatophores increase with the size ofthe males; spermatophore length
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ranges between 11 and 30 mm, and their numbers range between 10 and 20 in excess of 250. The final maturation phase is 
rapid, and spawning constitutes the terminal phase of the life cycle. Intermittent terminal spawning is possible, but the 
degeneration process after the last spawning event must be rapid, since spent females are seldom found. Immature oocytes 
are pale yellow in colour, while mature oocytes are bright orange and measure from 0.8 to 2.5 mm in diameter. Eggs are laid in a 
large capsule secreted by the greatly enlarged nidamental glands. No in situ observations on egg deposition are available, 
although they probably are laid in floating masses, as observed for many other ommastrephids in the natural environment and 
in captivity. No information exists on the embryonic development nor on the newly hatched squids. Growth is rapid, especially in 
the initial phase, with females growing faster than males. Length-weight relationships differ between geographical regions; for 
example, males from the Spanish Atlantic waters are comparatively more robust than those from other areas. In both sexes 
growth is allometric, at least until maturity is reached. Observations from Italian waters show that growth in mature females is 
isometric, indicating a change in the growth performance once maturity is achieved. The duration ofthe life cycle determined by 
statolith analysis is about 1 year, a little shorter than that suggested by indirect observations on females of the western 
Mediterranean, for which a second year of life was hypothesized. Todaropsis eblanae preys on fishes, crustaceans and other 
cephalopods, in decreasing order of importance. Anatomical and behavioural changes occur in the diet, during ontogeny.

The lesser flying squid is a typical opportunistic predator that feeds on its principal available prey species depending on 
geographical area and other environmental factors. Analyses of stomach contents show a predominance of pelagic and 
nektobenthic species, such as myctophid, clupeid and gadoid fishes. The absence of sympatric benthic organisms in stomach 
contents indicates that T. eblanae feeds mainly in the water column. Cannibalism also occurs, but it is mainly an occasional 
phenomenon associated with anomalous concentrations of conspecific squid and/or scarcity of commonly available prey. No 
differences in the diets of males and females have been observed; however, mature females with food in their stomachs 
outnumbered feeding males, confirming that mature females continue feeding actively, i.e. that reproductive investment is 
mainly dependent on food intake and that spawning is protracted over an extended time period. Todaropsis eblanae is preyed 
upon by a variety of fishes and cetaceans, for some of which this squid constitutes an important component in the diet. Recent 
observations indicate that T. eblanae, along with Ille x  coindetii and Todarodes sagittatus, is the most important paratenic host 
foranisakid nematods. Abetter understanding of parasitic transfer and parasite-induced diseases throughout the food web will 
help in a better management of marine resources in general as well as of human consumption of raw marine food in particular.

Interest to Fisheries: Todaropsis eblanae is taken mainly as bycatch in otter trawl fisheries throughout its distributional range. 
In the Mediterranean and the eastern Atlantic, T. eblanae also is caught by artisanal fisheries. This species exhibits a highly 
irregular and discontinuous abundance in some areas of its distributional range, e.g. in the North Sea and in Spanish Atlantic 
waters. However, it is a constant and consistent component ofthe catches in other areas, where it is of significant commercial 
interest. These areas include the western Irish waters, the southern African Atlantic waters, and the Sicilian Channel (Central 
Mediterranean). Separate statistics are not reported for this species.

Local Names: AUSTRALIA: Golden arrow squid; ITALY: Totano tozzo.

Remarks: Roeleveld (1988) reviewed the importance o fthe characteristics o fthe funnel groove as a primary taxonomic 
character within the family Ommastrephidae and reassessed the placement of Todaropsis within the subfamily Illicinae. 
Consequently, she placed this species within the subfamily Todarodinae, in a monophyletic group with Nototodarus 
Nigmatullin (1992 [1991]), based on the analysis of variability of 18 morphological characters, distinguished directions and 
stages of morpho-functional evolution of ommastrephids. He presented the recognized taxa in phylogenetic order ranging from 
primitive to more advanced forms in terms of evolutionary development. In his interpretation, 5 subfamilies are considered, 3 
basic, Illicinae, Todarodinae and Ommastrephinae and 2 intermediate ones, Todaropsinae, monotypic for Todaropsis, and 
Ornithoteuthinae. He considered Todaropsis eblanae more closely related to the Todarodinae than to the Illicinae, without, 
however, belonging to either subfamily, a point of view repeatedly stressed (Laptikhovsky and Nigmatullin, 1999, Nigmatullin 
and Laptikhovsky, 1999, Nigmatullin etal., 2003). This peculiar isolation of Todaropsis with respect to the other species ofthe 
family is supported to a degree by a genetic study carried out on 16 ommastrephids species by Yokawa (1994). Recent studies 
on T. eblanae from the Atlantic and the Mediterranean (Dillane et al., 2005) indicate the existence of at least 3 genetically 
isolated populations in the eastern Atlantic. This finding, along with the broad and unusually disjunct geographical distribution of 
the species, supports the need for further detailed studies on its identity and systematic status throughout its world wide range.

Literature: Mangold-Wirz (1963), Clarke (1966), Lu (1982), Roper ef al. (1984), Roeleveld (1988), Nigmatullin (1992 [1991]), 
Gonzalez et ai. (1994), Hastie et al. (1994), Yokawa (1994), Lordan et al. (1998a), Wormuth (1998), Laptikhovsky and 
Nigmatullin (1999), Nigmatullin and Laptikhovsky (1999), Hernandez-Garcia (2002b), Robin et al. (2002), Nigmatullin et al. 
(2003), Dillane et al. (2005), Okutani (2005), Hastie et al. (2009).
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2.23 Family ONYCHOTEUTHIDAE Gray, 1849 by Clyde F.E. Roper and Patrizia Jereb

Onychoteuthidae Gray, 1849, Catalogue ofthe Mollusca in the Collection ofthe British Museum, I: Cephalopoda Artepedia, 164
pp. [206],

Type Genus: Onychoteuthis Lichtenstein, 1818.

FAO Names: En -  Clubhook squids; Fr -  Cornets crochu; Sp -  Lurias granchudas.

Diagnostic Features: Mantle densely muscular, or less muscular with softer, semigelatinous consistency, occasionally 
ammoniacal; tail moderately to prominently pointed (except Onykia) Fins with sharp lateral angles, rhomboidal, 
heart-shaped or transversely oval (in Onykia); buccal connectives (7) attach to ventral borders of ventral arms (IV); 
funnel-locking apparatus simple, groove and ridge straight; tentacular clubs with 2 medial series of strong hooks, those of 
ventromedial series the largest; 2 marginal series of small suckers on manus usually absent in subadults,or (rarely) marginal 
suckers rudimentary; small suckers on terminal pad; well-defined (by ridge or elevation) discoidal to oval locking apparatus on 
carpus with both suckers plus associated knobs; 8 muscular arms and 2 contractile tentacles around mouth; arms with 2 series 
of suckers with smooth, non-dentate rings, except in mature males of Walvisteuthis Neck region with nuchal (occipital) folds in 
Onychoteuthis, Ancistroteuthis and Notonykia Lower jaw (beak) with a “step” proximal to jaw angle. Photophores on ventral 
surface of eyes only in Ancistroteuthis and Onychoteuthis, which in addition has 2 discrete photophores on the ink 
sac/intestine. Hectocotylus absent in males of Onykia and Onychoteuthis, but the spermatophoric sac (“penis”) elongate; 
unusual sexual dimorphism in Walvisteuthis, mature males in other genera unknown. Gladius with primary conus and with a 
rostrum, usually prominent. Colour: maroon to brick red, darker dorsally. Onykia dark blue to deep purple, especially on dorsal 
surface, with reflective sheen.

Size: Varies among species from 15 to 230 cm mantle length.

Interest to Fisheries: Several species from the 6 genera in this family currently are commercially exploited and have significant 
potential for fisheries.

Remarks: Six genera currently are recognized: Ancistroteuthis, Kondakovia, Notonykia, Onychoteuthis, Onykia and 
Walvisteuthis The generic boundaries, however, are not well defined nor understood, and the family is in need of revision, in 
spite of several systematic studies over the past 2 decades (e.g. Kubodera etal. 1998, Vecchione etal. 2007c). Onychoteuthis, 
the most widely distributed genus, is cosmopolitan and occurs in open-ocean in all but the polar and subpolar seas; it is the only 
genus of the onychoteuthids to possess visceral photophores, but eye photophores are a shared character with 
Ancistroteuthis. The genus Onykia contains numerous described species, including a number of poorly defined species in 
tropical and subtropical seas, several of which are new species in need of description. Current thought confirms that the 
formerly recognized genus Moroteuthis (which includes the giants of the family, with mantle lengths up to 2.3 m) is 
synonymous with Onykia (e.g. Wakabayashi et al., 2007, Vecchione et al., 2007c). This concept was first expressed by 
Tsuchiya and Okutani (1992 [1991]), but had not been universally accepted earlier (e.g. Nesis, 2000, 2002). Thus, confusion in 
the nomenclature persisted for some years.

In this catalogue, the generic name Onykia is used to refer to all those species formerly known as Moroteuthis species. 
However, we recognize that systematics within the family is unstable and we strongly encourage that further studies and 
research be carried out to advance and stabilize our knowledge. We also note that while this catalogue was in press, a major 
revision on the family had just been completed and a summary of that work was presented in Vigo (Spain), at the 2009 CIAC 
meeting (Bolstad, in press). We suggest the reader refer to that very important work, that significantly improves our knowledge 
on this family, for additional information.

Chaunoteuthis, long recognized as a distinct genus from all other onychoteuthid genera by its gelatinous consistency and 
autotomized tentacles in the adult stage, clearly and unequivocally is synonymous with Onychoteuthis banksii (Arkhipkin and 
Nigmatullin, 1997); this body form represents the post-maturation, post-spawning, senescent stage of females and the 
existence of a “Chaunoteuthis’’ stage for other Onychoteuthis species is probable.

Kondakovia is an Antarctic (circum-Antarctic) form that can attain a mantle length of 108 cm, but relatively little is known about 
its biology. Notonykia was newly described in 1998 from the southern Atlantic waters off southwestern and southeastern South 
Africa, and subsequent reports indicate that it is circumpolar in the sub-Antarctic belt.

Phylogenetic studies on the family (Bonnaud et al. 1998; Nesis, 2000) confirm its monophyletic status to the extent that 
specimens were available to these authors

Onychoteuthids are very abundant oceanic forms that frequently aggregate in schools. Some species, e.g. Onychoteuthis 
borealijaponica, undergo seasonal migrations for feeding, then spawning.

Literature: Roper et al. (1984), Nesis (1982, 1987), Tsuchiya and Okutani (1992 [1991]), Arkhipkin and Nigmatullin (1997),
Bonnaud et al. (1998), Kubodera et al. (1998), Nesis (2000), Sweeney and Young, 2003v), Vecchione et al. (2007c),
Wakabayashi et al. (2007).
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Key to  the genera o f Onychoteuthidae
1 /1a. Presence of warts or wrinkles on the skin ............................................................................................................Onykia

1b. Skin smooth....................................................................................................................................................................... —>2

2a. Mantle muscle soft, fleshy, am m on iaca l.................................................................................................................... —» 3
2b. Mantle muscular, firm, dense, non-am m oniacal........................................................................................................ —>4

3a. Tentacular club with 2 marginal series of small s u c k e rs ............................................................................. Kondakovia
3b. Tentacular club with no marginal series of s u c k e rs ....................................................................................... Notonykia

4a. Nuchal folds numerous.................................................................................................................................................. —» 5
4b. Nuchal folds f e w .............................................................................................................................................Walvisteuthis

5a. Two small, round photophores (light organs) present on intestine...........................................................Onychoteuthis
5b. No photophores present on intestine........................................................................................................Ancistroteuthis

Table 14
Character states within genera of the Onychoteuthidae (from Vecchione et al., 2007c)

Genus Many 
occipital folds

Visceral
photophores Gladius rostrum Warts or 

wrinkles in skin
Club: marginal

suckers Fin shape

Ancistroteuthis Yes No Thin, pointed No No Sagittate

Kodakovia No No Thick, pointed No Yes Rhomboidal

Notonykia Yes No Thin, pointed No No Rhomboidal

Onychoteuthis Yes Yes Thin, pointed^ No No/few Rhomboidal/
sagittate

Onykia No No Thick, pointed Yes2/ No Rhomboidal/
sagittate

Walvisteuthis No No Thin, rounded No Few Oval

1/ Somewhat rounded in O. meridiopacifica. 
2/ Except in “Onykia "knipovitchi.

Onychoteuthis Lichtenstein, 1818 Plate IX, 60
Onychoteuthis Lichtenstein, 1818: Isis, oder Encyclopädische Zeitung, (9): 1591-1592 [1591],

Type Species: Onychoteuthis banksii (Leach, 1817).

Frequent Synonyms: Onychoteuthis Lichtenstein, 1818; Teleoteuthis Verrili, 1882a; Chaunoteuthis Appellof, 1891; 
Teleonychoteuthis Pfeffer, 1900.

Diagnostic Features: Mantle densely muscular, cylindrical, tapered posteriorly to pointed tail; non-ammoniacal. Skin 
smooth, without warts, wrinkles. Gladius visible through integument along dorsal midline; conus well developed, deep; 
rostrum thin, pointed, diagonally-directed dorsally, extends posterior to end of mantle musculature as characteristic spike. Fins 
rhomboidal, to slightly heart-shaped, sagittate, posteriorly attenuate. Nuchal folds prominent, 8 to  10. Tentacular clubwith 2 
medial series of large, strong hooks on manus (19 to 27); no marginal series of suckers in adult (occasionally a few 
present). Chitinous rings of suckers on arms smooth, without dentition. Photophores present in mantle cavity: 1 small, 
anteriorly on ink sac, near anus; 1 large, posteriorly on intestine; a bilobed photophore present on the ventral surface of 
each eye.

Size: Small- to medium-sized squids, maximum mantle length 350 mm.

Geographical Distribution: Mostly in tropical and subtropical waters throughout the world’s oceans, although they are also 
common in high latitudes ofthe North Pacific.

Habitat and Biology: Species are epipelagic to mesopelagic, mostly strongly eurythermal.

Literature: Vechione et al. (2007b); for additional references see the family.

1/ Except in “Onykia" hnpovitchi, the atypical member ofthe genus Onykia.
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Onychoteuthis banksii (Leach, 1817) Fig. 327

Loligo banksii Leach, 1817, Zoological Miscellany; being Descriptions of New or Interesting Animals, 3(30): 137-141 [141]. 
[Type locality: not designated].

Frequent Synonyms: Loligobanksii Leach, 1817; Onychoteuthis bergii Lichtenstein, 1818; O. molinae Lichtenstein, 1818; 
Onykia angulatus Lesueur, 1821 ; Loligo bartlingi Lesueur, 1821 ; L. felina  Blainville, 1823; L. uncinata Quoy and Gaimard, 
1825 in 1824-1826; Onychoteuthis lessoni Ferussac, 1830, in Lesson 1830-1831; O. fleuryi Reynaud, 1831; O. lesueuri 
d’Orbigny, 1835 in Ferussac and d’Orbigny 1834-1848; O. krohni Verany, 1847; iLoligo bianconi Verany, 1847; 
Onychoteuthis rutilus Gould, 1852; O. fusiformis Gabb 1862; O. aequimanus Gabb, 1868; O. lobipinnis Dali, 1871; 
O. raptor Owen, 1881; Chaunoteuthis mollis Appellof, 1891; Teleoteuthis caroli Joubin, 1900.

FAO Names: En -  Common clubhook squid; F r -  Cornet crochu; Sp -  Luria ganchuda.

tentacular club ventral view 
Fig. 327 Onychoteuthis banksii

dorsal view

Diagnostic Features: Mantle very robust, muscular; numerous (9 or 10 pairs) elongate, flap-like nuchal folds around the 
dorsolateral surface ofthe neck; a large, elongate, patch-like photophore (light organ) on ventral surface of each eye. 
Fins muscular, rhomboidial, with sharp lateral angles (70° to 90°), tail pointed; length of fins about 55 to 65% of mantle 
length. Tentacular clubs slightly expanded with 20 to 22 large, claw-like hooks in 2 medial series; no marginal series of 
suckers (occasionally a very few suckers); 13 to 15 small suckers in 4 series on dactylus; carpal-locking apparatus with 8 to 10 
suckers plus accompanying 7 to 9 knobs; club length 35 to 45% mantle length. Gladius visible as a dark line through the skin 
along dorsal midline of mantle. Two large, round, bulbous light organs along ventral midline on intestinal tract/ink sac 
(anterior one-half diameter of posterior one).

Size: Medium-sized squid; mantle length up to 300 mm (370 mm only in the northern Pacific Ocean, Nesis 1982, 1987).



Cephalopods of the World 351

Geographical Distribution: This species occurs worldwide in tropical and temperate oceanic waters to 44°S, including the 
Mediterranean Sea; it is absent only from Arctic, northern boreal Atlantic, sub-Antarctic and Antarctic Oceans (Fig. 328).

6 0 °E  120°E  1 8 0 ° 12 0 °W  6 0 °W  0 °

6 0 °S  60°S

6 0 °E  120°E  1 8 0 ° 120°W  6 0 °W  0 °

Fig. 328 Onychoteuthis banksii

J Known distribution

Habitat and Biology: Onychoteuthis banksii is an oceanic, eurythermal, meso- and epipelagic species that occurs from the 
surface to 150 m depth, but it may be found as deep as 4 000 m. This schooling species frequently is observed “flying” above the 
surface to escape predators in pursuit. Its biology is poorly known, but very dense muscular structure and high respiration rates 
confirm it is a fast-swimming, slow-growing species. Males mature earlier than females; eggs are small (0.2 to 0.5 mm), and 
oocyte development is synchronous with high fecundity (over 200 000 eggs). Paralarvae are abundant in the eastern Atlantic 
Ocean, particularly from January to March. Spent females have severely degenerated muscular tissue of head, mantle, fins, as 
well as missing tentacles, so that they appear almost gelatinous; this advanced senescent form was recognized as a distinct 
genus and species, Chaunoteuthis mollis Appellof, 1891, for many years, but it has been synonymized once the mystery was 
unraveled. Prey consists of fishes and squids. Predators include giant red shrimp, fishes, e.g. albacore, yellowfin tuna, 
lancetfish, swordfish, tiger shark, smooth hammerhead shark, spinner, Frasier’s striped and Risso’s dolphins, toothed whales 
and fur seals.

Interest to Fisheries: While this is a very firm-fleshed, meaty squid, surprisingly, it has few directed fisheries at this time. A 
fishery exists in the Kurile Islands-Hokkaido region off Japan, where the species can reach 370 mm mantle length. It frequently 
is lured by a bright light and dip-netted at night. Also it is found on decks of small underway vessels in the morning. The quality 
ofthe flesh as human food is judged to be good; occasionally it is dried and sold for human consumption. It is heavily preyed 
upon by pelagic fishes (tunas, swordfishes, etc.), blue sharks, fur seals, odontocete (toothed) whales; e.g. southern bottlenose 
whales, Risso’s and spotted dolphins, etc.

Local Names: ITALY: Totano dalle unghie.

Remarks: It is believed that this taxon actually represents a complex of distinct species, perhaps 4 or 5 in the world’s oceans 
(Young, 1972a, Young and Harman, 1987, Vecchione etal., 2007b); in the type locality, for example, 2 species seem to coexist 
(Young, pers com. in Bolstad, 2007). This, however, has not yet been confirmed because of a lack ofthe entire growth series of 
specimens for each suspected “species”. The bite of this squid appears to be toxic to humans and resembles a wasp sting in its 
effect. There has been some confusion on the spelling ofthe species name, “banksi” or “banksii”. Following the International 
Code of Zoological Nomenclature, the original “¡i” ending is considered correct (Kubodera etal., 1998).

Literature: Sanchez and Moli (1985), Young (1995), Arkhipkin and Nigmatullin (1997), Kubodera etal. (1998), Nesis (2000,
2002), Bolstad (2007).
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Onychoteuthis borealijaponica Okada, 1927 Fig. 329

Onychoteuthis borealijaponíais Okada, 1927b, Bulletin de l ’Institut Océanographique, Monaco, 494: 1-7 [7], [Type locality: 
Japan],

Frequent Synonyms: Onychoteuthis banksi, Okada, 1927a.

FAO Names: En -  Boreal clubhook squid; Fr -  Cornet boreal; Sp -  Luria boreal.

Size: Medium-sized species; 
maximum m antle length 
370 mm in females, 300 mm in 
males; maximum weight 1.1 kg.

Diagnostic Features: Mantle long, slender, muscular, but rather thin (less robust 
than Onychoteuthis banksii) Fins broad (65 to 75% of mantle length), strong, 
muscular, their length 55 to 60% of mantle length; rhomboidal, fin angle 80° to 90°. 
Eight or 9 pairs of nuchal folds. Arm lengths 35 to 45% of mantle length. 
Tentacular club large, length 20 to 30% of mantle length. Numerous large, 
claw-like hooks on tentacular clubs (25 to 27) in 2 series; 13 to 15 small 
suckers on dactylus; 
well-defined carpal apparatus 
with 8 to 10 suckers plus their 
accompanying 7 to 9 knobs.
Oval photophore patch on 
ventral periphery of each eye;
2 ovoid light organs on 
ventral viscera connected by a 
silver iridescent band: anterior 
organ is small on ink duct 
pos te rio r to anal pap illa ; 
posterior organ is much larger, 
on ink sac.

Geographical Distribution:
The species is distributed in the 
far North Pacific Ocean from the 
Japan seas to off northwestern 
United States and Canada 
(Fig. 330).

Fig. 329 Onychoteuthis borealijaponicus

dorsal view
photophores on 
intesinal tract 
ventral view tentacular club
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Fig. 330 Onychoteuthis borealijaponicus

K now n distribution
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Habitat and Biology: Onychoteuthis borealijaponica is an oceanic, epipelagic to mesopelagic species that occurs from the 
surface down to undetermined upper mesopelagic depths. It is most abundant in the northwestern North Pacific Ocean in 
surface waters of 9° to 13°C. It replaces Onychoteuthis banksii in colder, northern Pacific waters and it migrates to sub-Arctic 
waters in summer to feed, then returns to subtropical oceanic waters in autumn and winter to mate and spawn. East of 
Hokkaido, Japan, adults concentrate along the 10°C isotherm. The population around the Japanese Islands appears to 
undergo seasonal north-south migrations. Juveniles are encountered exclusively in the warm-water area off southwestern 
Japan in the Kuroshio Current and the countercurrent area, while adults occur in the cold water zones off Hokkaido, further 
north. In June, subadults from the south arrive on these fishing grounds and remain there feeding until autumn. Then they 
migrate southwards to mate and spawn at medium depths from late autumn through the winter southwest of Japan. The life 
span of both sexes is approximately 1 year, but males mature at smaller sizes (i.e. about 250 mm), and younger ages than 
females, where mantle length at maturity varies between 300 and 350 mm. The species preys on small fishes, and cannibalism 
is common. Predators of this species include: epipelagic fishes, e.g. Pacific pomfret, swordfish, salmon shark; marine 
mammals, e.g. dolphins, sperm whales, Guadalupe fur seals and, most significantly in the central North Pacific Ocean, northern 
fur seals. Ommastrephes bartramii is a major predator in the transitional waters of the central North Pacific Ocean.

Interest to Fisheries: Following the decline in the yields of Todarodes pacificus, O. borealijaponica increasingly is being 
fished commercially off northwestern Honshu, eastern Hokkaido, and in the northeastern Pacific off Washington State and 
British Columbia. It is taken primarily with jigs and drift gillnets. Jigging is particularly successful at night. The photophores make 
it appear as a dark shadow irradiating pale blue light nearthe surface. Sometimes it soars aboard moving vessels at night. It has 
been suggested that the species might support commercial fishing operations in the northwestern Pacific north ofthe sub-Arctic 
boundary, particularly during late summer and autumn.

Local Names: JAPAN: Tsumeika.

Remarks: Onychoteuthis borealijaponica is distinguished from O. banksii by its smaller clubs with a larger number of hooks, 
2 oval visceral photophores connected by a silvery strand, of which the anterior is much smaller than the posterior; its size at 
maturity and maximum size are much larger than in O. banksii, its distribution is restricted to the far northern Pacific where it 
prefers much cooler water than does O. banksii

Literature: Yamamoto and Okutani (1975), Kubodera et al. (1998), Nesis (2002), Watanabe et al. (2006b).

Ancistroteuthis Gray, 1849

Ancistroteuthis Gray, 1849, Catalogue ofthe Mollusca in the Collection ofthe British Museum, I: Cephalopoda Artepedia, 
1-164 [55],

Type Species: Ancistroteuthis lichtensteini (Férussac, 1835).

Diagnostic Features: Mantle densely muscular, cylindrical, slender, tapered posteriorly, non-ammoniacal; tail acutely 
pointed, supported by long spine of gladius. Fin heart-shaped, sagittate, attenuate into elongate tail. Gladius not visible 
through dorsal mantle. Nuchal folds prominent, 6 to 10. Tentacular club with 2 medial series of large, strong hooks on manus, 
no marginal series of suckers. Photophores absent on ink sac/intestine; an oval, opaque zone with small posterior patch of 
photophoric tissue on ventral surface of eyes. Skin smooth on mantle, head.

Remarks: The genus currently is monotypic. However, 3 geographic forms occur in the Atlantic Ocean (type locality of 
Ancistroteuthis lichtensteini sensu stricto is in Mediterranean Sea) and 1 in the Pacific Ocean, so the species as currently 
designated actually represents a complex of closely related species, as yet not fully understood nor named. These currently are 
termed A  lichtensteini senso stricto, Mediterranean Sea, A  lichtensteini, central Atlantic Ocean form, A  lichtensteini, South 
Atlantic Ocean form, and A  lichtensteini, Pacific Ocean form (see Kubodera et al., 1998). According to Vecchione et al. 
(2008b), however, the South Atlantic and South Pacific forms, probably belong to Notonykia africanae (Nesis et al., 1998b). 
Additional systematic study is needed to clarify the status of this species complex.
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Ancistroteuthis lichtensteini (Férussac, 1835) Fig. 331

Onychoteuthis lichtensteini Férussac, 1835, in Férussac and d’Orbigny, 1834-1838, Histoire Naturelle Générale et 
Particulière des Céphalopodes Acètabulifères Vivants et Fossiles, Atlas, Onychoteuthis, [pi.8], [Type locality: Mediterranean 
Sea, near Nice, France).

Frequent Synonyms: Onychoteuthis lichtensteini d’Orbigny, 1839; Onychoteuthis hamatus Risso, 1854.

FAO Names: En -  Angel squid; Fr -  Cornet archangel; Sp -  Luria paloma.

Size: Maximum mantle length is Fig. 331 Ancistroteuthis lichtensteini
300 mm.

Geographical Distribution: Eastern Atlantic Ocean from northwestern Spain and the Straits of Gilbraltar to Angola, and 
throughout the Mediterranean Sea; the Gulf of Mexico, the central eastern Atlantic Ocean, and the South Atlantic Ocean; 
Melanesia and the southwestern Pacific (Fig. 332).

D iagnostic  Features: Mantle  
slender, very muscular, posterior 
end acutely pointed and supported 
by long, thin, pointed spine of gladius. 
Occipital fo lds numerous. Skin 
smooth. Fins strong, lanceolate, 
sagittate posteriorly; posterior 
margins concave. Fin length 60% of 
mantle length, width 57% of mantle 
length. Tentacular clubs in adults 
slightly expanded, length 30% of 
mantle length, with 2 median series 
of hooks (20 to 21); lateral series of 
suckers absent; 16 or 17 small 
suckers on dactylus; carpal-fixing 
apparatus of club elliptical with 9 or 10 
suckers plus 9 or 10 knobs; 8 or 9 
pairs of flap-like nuchal folds in neck 
area. Arm formula IV>III=II>I, lengths 
40 to 53% of mantle length. Rachis of 
gladius not visible along dorsal 
midline of mantle in subadults, visible 
anteriorly in adults; conus a minute 
spoon and long, th in, pointed 
rostrum. Light organs absent on 
intestinal tract; a small posterior 
patch of bioluminescent tissue 
occurs on the ventral surface of 
each eye. tentacular

club ventral view
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Fig. 332 Ancistroteuthislichtensteini
J Known distribution



Cephalopods of the World 355

Habitat and Biology: Ancistroteuthis lichtensteini \s an epipelagic, mesopelagic to benthi-bathyal species that occurs in open 
warm-temperate waters from the surface to about 250 m depth; open net records to 1 270 m bottom depth. In the western 
Mediterranean it is associated with gravel bottoms during spring and summer. Males mature at around 200 mm mantle length; 
spawning occurs in the summer. It feeds on epipelagic and upper mesopelagic finfishes and crustaceans, and in turn is preyed 
upon by cetaceans, e.g. Risso’s dolphin and striped dolphins, sperm whales, and pelagic fishes, e.g. swordfish, and by giant red 
shrimp in the Mediterranean.

Interest to Fisheries: Currently no directed fishery exists forthis species; it is taken only as bycatch in pelagic and deep, open 
benthic trawls. However, the size and firm consistency ofthe flesh make it a potential target for a fishery.

Local Names: ITALY: Totano angelo; USA: Lichtenstein’s angel squid.

Remarks: The geographical distribution of this species complex is incompletely known. The distribution appears very disjunct 
because so few specimens have been reported in the scientific literature.

Literature: Kubodera et al. (1998), Lefkaditou etal. (2003), Okutani (2005), Vecchione et al. (2008b).

Notonykia Nesis, Roeleveld and Nikitina, 1998

Notonykia  Nesis, Roeleveld and Nikitina, 1998b, Ruthenica, 8(2): 153-168 [154],

Type Species: Notonykia africanae Nesis, Roeleveld and Nikitina, 1998.

Frequent Synonyms: None.

Diagnostic Features: Photophores absent. Dorsal nuchal folds numerous, at least 4 or 5. Conus of gladius short, 
chitinous; rostrum thin, pointed. Skin smooth, without wrinkles or warts. Marginal club suckers absent. Fins rhomboidal. See 
species characters for details.

Literature: Nesis et al. (1998b), Bolstad et al. (2007).

Notonykia africanae Nesis, Roeleveld and Nikitina, 1998
Notonykia africanae Nesis, Roeleveld and Nikitina, 1998b, Ruthenica, 
8(2): 153-168 [154], 6 figs. [Type locality: 33°42’S, 17°21’E, off 
South-Western Cape, South Africa],

Frequent Synonyms: None.

FAO Names: En -  African notalian clubhook squid; Fr -  Cornet crochu 
africane; Sp -  Luria ganchuda africana.

Diagnostic Features: Mantle densely muscular (non-ammoniacal),
broad, cylindrical anteriorly, tapers to moderately pointed, conical tail. Fins 
large, muscular, rhomboidal; length 58 to 66% of mantle length (average 
59%), width 66 to 84% of mantle length (average 72%). Anterior margins of 
fins slightly convex, posterior margins nearly straight, very slightly drawn out 
into a short tail. Skin smooth, not rugose or tubercular. Nuchal folds 
present, 4 or 5 per side. Photophores absent. Tentacular club narrow, 
with 2 medial series of 14 to 20, usually 17 or 18, hooks; fifth to sixth 
hooks in ventral row by far the largest; hooks on dorsal row small. No 
marginal series of suckers. Dactylus with 20 to 38 minute suckers; carpus 
well-defined, with 6 to 12 suckers plus their accompanying knobs. Buccal 
connectives attach dorsally to arms I and II, ventrally to III and IV (type 
DDVV). Hectocotylus absent. Gladius with strong longitudinal ridge, with 
short, terminal conus and short, thick, chitinous, cartilaginous rostrum.

Size: Small-sized species; maximum known mantle length 180 mm.

dorsal view 

Fig. 333 Notonykia africanae

Fig. 333



356 FAO Species Catalogue for Fishery Purposes No. 4. Vol. 2

Interest to Fisheries: No interest in a fishery Fig. 334 Notonykia africanae
exists at the present time. But, because it is a K now n distribution
member ofthe muscular, non-ammoniacal group
of onychoteuthids, it seems possible that a fishery could develop
in the future if large concentrations of this small squid are
discovered.

Literature: Nesis etal. (1998b), Nesis (2000), Bolstad (2007).

20«S

Geographical Distribution: This species is 
circumpolar in a sub-Antarctic belt between 30°S 
(off Western Cape, South Africa) and 53°S (south 
of New Zealand): it occurs off South Africa, off 
southern Chile, off southern Australia, off eastern 
North Island, New Zealand to about 145°W 
(Fig. 334).
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Habitat and Biology: Notonykia africanae has a 
distribution range intermediate between a 
Southern Subtropical Convergence distributional 
pattern and the true notalian type of distribution. 
The species has a very broad ve rtica l 
distributional range, also, as it occurs in epi- 
meso- and bathypelagic layers, between 0 and 
1 200 m, mostly 30 to 200 m, and ascends to the 
surface at night. Subadults and the earliest stages 
of m aturity are broadly eurybathic, from 
approximately 0 to 1 000 m, but they are primarily 
mesopelagic with records from approximately 500 
to 900 m. Maturation in males begins at 90 to 
100 mm mantle length and in females at 100 to 
130 mm mantle length. The size at full maturity for 
males seems to be greater than 130 mm and for 
females greater than 150 mm.
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Notonykia nesisi Bolstad, 2007

Notonykia nesisi Bolstad, 2007, Reviews in Fish Biology and Fisheries, 17(2-3): 305-335 [327], [Type locality: 46°06’80”S, 
171°52’00”E, New Zealand waters, over 1 333 m].

Frequent Synonyms: Ancistroteuthis lichtensteini, southern Pacific form (Kubodera etal. 1998: 282; non Ferussac 1835: 
334, Pis. 8, 14); Nesis etal., 1998: 164.

FAO Names: En -  Nesis notalian clubhook squid; Fr -  Cornet crochu de Nesis; Sp -  Luria granchuda de Nesis.

Diagnostic Features: Neck (shaft) of largest ventral tentacular hooks straight; profile of hook forms an overall J’-shape; 
carpus with 7 to 9 suckers; dorsal tentacular hooks 1 and 2 noticeably larger than ventral tentacular hooks 1 and 2.

Size: Small-sized species, up to 105 mm mantle length.

Geographical Distribution: Currently known only from the sub-Antarctic ocean, principally above and south of Chatham Rise, 
east of New Zealand, South Pacific Ocean.

Habitat and Biology: Occurs at depths of 0 to 950 m, mostly the upper 
300 m.

Literature: Bolstad (2007), Bolstad et al. (2007).

Onykia Lesueur, 1821 Plate X , 61

Onykia Lesueur, 1821, Journal of the Academy of Natural Sciences of Philadelphia, 2(1): 86-101 [98], 

Type Species: Onykia carriboea Lesueur, 1821.

Frequent Synonyms: Onychia Latreille, 1825; Steenstrupiola Pfeffer, 1884.
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Diagnostic Features: Mantle muscular to moderately soft; dermis of mantle with warty structures or soft wrinkles in 
adults (Onykia knipovitchi with smooth skin only). Gladius not visible through skin along dorsal mantle midline. Three 
occipital folds present on lateral side of posterior head; dorsalmost fold with occipital membrane curves dorsally and 
extends to or nearly to nuchal cartilage. Tentacular club in subadults and adults with 2 medial series of hooks on manus, no 
suckers; suckers occur only on carpal cluster (with alternating knobs), and minute suckers occur on the distal terminal pad. 
Photophores are absent. Funnel groove with inverted y-shaped ridge in animals longer than 100 mm mantle length (possibly 
absent in O. ingens and O. knipovitchi), anterior margin of funnel groove rounded. Gladius with long, thick cartilaginous 
rostrum; long, lanceolate vanes extend to the conus field without a narrow posterior ‘neck’, as occurs in Onychoteuthis, 
Ancistroteuthis and Notonykia

Size: Medium-sized (275 mm mantle length) to very large (1.6 to 2.3 m mantle length) squids.

Remarks: For many years a number of species now recognized as members of Onykiawere placed in the genus Moroteuthis. 
Tsuchiya and Okutani (1992 [1991]), demonstrated that specimens historically attributed to Onykia Lesueur, 1821, were the 
young stages of known species of Moroteuthis Verrili, 1881 c, thus making the generic name Moroteuthis a junior synonym of 
Onykia. Tsuchiya and Okutani (1992 [1991]) also demonstrated that “Moroteuthis japonica Taki, 1964, and “Moroteuthis” 
pacifica Okutani, 1983a, were growth stages of Onykia robusta. Kubodera et al. (1998) state that Onykia indica Okutani, 
1981 probably is the young form of some known species of Onykia. Onykia rancureli Okutani, 1981, has been widely 
recognized as being very different from other members of this genus and several authors have suggested that a new generic 
name is needed (e.g. Toll, 1982; Tsuchiya and Okutani, 1992 [1991]). Recent evidence suggests that this generic designation 
should be Walvisteuthis, and consequently, the species is considered to be identical to Walvisteuthis virilis (see Remarks 
section under W. virilis) by an authoritative fraction of the scientific community (Young et al., 2003). Molecular results of the 
genetic studies by Bonnaud et al. (1998) and Wakabayashi et al. (2007) indicate that the genus Onykia may not be 
monophyletic, since “O. knipovitchi" represents an atypical member of the genus. We strongly encourage that further research 
be carried out on this genus, in particular.

Literature: Tsuchiya and Okutani (1992 [1991]), Kubodera eta!. (1998), Bonnaud et al. (1998), Nesis (2000), Vecchione etal. 
(2007c), Wakabayashi etal. (2007).

Onykia carriboea Lesueur, 1821 Fig. 335

Onykia carriboea Lesueur, 1821, Journal of the Academy of Natural Sciences of Philadelphia, 2(1): 86-107 [98], [Type 
locality: Gulf of Mexico and Gulf Stream],

Frequent Synonyms: Loligo cardioptera Lesueur and Petit, 1807; /.. laticeps Owen, 1836; L. plagioptera Souleyet, 1852 
in 1841-1852; Onychia binotata Pfeffer, 1884; Steenstmpiola atlantica Pfeffer 1884; Teleoteuthis carriboea Verrili, 1885; 
Teleoteuthis (Onychia) agilis V errill, 1885; Teleoteuthis jattai Joubin, 1900.

FAO Names: En -  Caribbean clubhook squid; Fr -  Cornet 
crochu de Caraïbes; Sp -  Luria ganchuda del Caribe.

ventral view dorsal view

Diagnostic Features: Mantle muscular,
cross-section nearly ellipsoidal in young, 
to cylindrical with growth. Fins much 
wider than long; length nearly 50% of 
mantle length; width 70 to 75% of mantle 
length; fins subrhombic, convex anterior 
and posterior margins, bluntly rounded 
lateral angles. Tentacle club with 2 
medial series of about 10 to 12 hooks 
each (total 20 to 24 hooks), 2 marginal 
series of small suckers; well-developed 
carpus with 8 or 9 suckers, plus their 
accompanying knobs; dactylus with a 
few very small to minute suckers. Gladius 
with short, dorsally curved rostrum. Skin 
surface smooth with dense, purplish 
chromatophores and reflective, silvery 
sheen, even ventrally. Chromatophores of 
a vivid, deep purple colour, particularly 
densely packed on dorsal mantle and 
dorsal head.

Size: The maximum known mantle 
length is 100 mm.

tentacular club
Fig. 335 Onykia carriboea
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Geographical Distribution: This species is believed to have a cosmopolitan circumglobal distribution, throughout tropical and 
subtropical/warm temperate oceans. However, no definitive statement can be made before its specific status is clarified (see 
Remarks) (Fig. 336).
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Fig. 336 Onykia carriboea

J K now n d istribution

Habitat and Biology: Paralarvae and juveniles of Onykia carriboea live near and at the surface, often in association with 
Sargassum weed. Biology, growth and maturity are very poorly known. This species is preyed upon by squid, Sthenoteuthis 
oualaniensis, and by yellowfin and bigeye tunas, and undoubtedly by many other epipelagic fishes and pelagic birds.

Interest to Fisheries: Currently no interest exists for a fishery.

Remarks: Onykia carriboea is known, with certainty, only from small juveniles: no adult, mature specimen has been 
found/described. This suggests that the name could represent the immature growth stage of other onychoteuthid species 
(Kubodera etal., 1998, Bolstad, 2007). For example, as reported above, the type locality ofthe species is the Gulf of Mexico and 
the Gulf Stream; several subadult/adult specimens from the NMNH (Smithsonian Institution) from the Gulf of Mexico, originally 
labelled “Ancistroteuthis’ were subsequently classified as Onykia robsoni (Kubodera et al., 1998). Therefore, O. carriboea 
from that geographic area could be O. robsoni, in which case O. robsoni could ultimately prove to be a junior synonym of 
O. carriboea (see also Vecchione et al., 2003b). However, detailed comparisons of specimens from their respective type 
localities are needed before this problem can be resolved. This problem is further complicated by the fact that the holotype of 
O. carriboea no longer exits (Sweeney and Roper, 1998).

Local Names: None available.

Literature: Nesis (1982, 1987), Kubodera et al. (1998), Sweeney and Roper (1998), Vecchione et al. (2003b).
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Onykia ingens (Smith, 1881) Fig. 337

Onychoteuthis ingens Smith, 1881, Proceedings of the Zoological Society of London, 1881 (1 ): 22-44 [25], [Type locality: Port 
Riofrio, west coast of Patagonia, southeastern South Pacific Ocean],

Frequent Synonyms: O nychoteuthis ingens Smith, 1881;
Moroteuthis ingens (Smith, 1881 ).

FAO Names: En
Sp -  Lurión comú.

Greater clubhook squid; Fr -  Cornet commun;

beaks tentacular club gladius dorsal view
Fig. 337 Onykia ingens

Size: Large sized species; maximum mantle length 
520 mm.

Geographical Distribution: Onykia ingens is a 
notalian circumpolar species in sub-Antarctic waters 
north of the Antarctic convergence, south of the 
Subtropical Convergence. It occurs on the Patagonian 
shelf, in southern Chile and the Prince Edward, 
Crozet, Kerguelen Islands and southern New Zealand 
islands (Antipodes, Campbell, etc.) as well as 
southern Australian and southern South Africa waters 
(Fig. 338).

Diagnostic Features: Mantle robust, broad, thick, 
heavily muscled, not drawn out into a sharp tail; 
skin covered with fleshy warts, as flat, elongate or 
curved tubercles, in a paving-stone pattern. Fins 
large, broad, with broad fin angles of 50° to 55° 
each; fin length about 50% (or slightly larger) of 
mantle length; rhomboidal, not attenuate into a tail. 
Rostrum of gladius triangular in cross-section, 10 to 
1 2 % of mantle length; endcone very short, shortest of 
all congeners. Tentacular clubs unexpanded, with 28 
to 32 hooks in 2 medial series; hooks on ventral series 
much larger than on dorsal series, largest hooks 
positioned at sixth to eighth pair; carpus with 1 0  to 13 
suckers plus their associated knobs; dactylus with 16 
or 17 minute suckers. Longest arms (II and III) about 
70% of mantle length.

Fig. 338 Onykia ingens
Known distribution
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Habitat and Biology: Adults of Onykia ingens apparently are primarily benthic/epibenthic in lower sublittoral and bathyal 
zones, having been caught in demersal trawls from 300 to 1 450 m in continental slope and bathyl waters. Juveniles and 
subadults are epi- to mesopelagic. This species is the prey of lancetfishes, slender and yellowfin tunas, southern opah, king 
penguin, wandering albatross. It also is a major food item of sperm whales, bottlenose whales and southern elephant seals. 
For example, the stomach of one stranded sperm whale in New Zealand, O. ingens represented the second most abundant 
species, 11.06%, and third most in weight by wet mass, 15.26%, following 2 specimens of Architeuthis. Similar results for 
O. ingens were exhibited by sperm whales from the Tasman Sea. Onykia ingens preys on krill, deep water fishes, e.g. 
myctophids, viperfish, dragonfish, and on other species of squids. It exhibits strong sexual dimorphism: mature females weigh 
5 times as much as mature males. This is an annual species and peak spawning and hatching occur in autumn and winter (June 
to August) near the bottom. Female reproduction is characterized by synchronous oocyte growth and ovulation; female 
fecundity approaches 400 000 oocytes and egg size is 1.8  to 2.7 mm. Females apparently undergo strong ontogenetic descent, 
but males do not exhibit such a behaviour. Mature and spent males and especially laying and spent females exhibit massive 
mantle tissue degradation, eventually into a complete, gelatinous consistency.

Interest to Fisheries: This extremely abundant species in sub-Antarctic waters is believed to have some fishery potential, but 
as a neutrally buoyant, ammoniacal species, this seems problematic currently. However, like so many other similarly endowed 
species, Onykia ingens could provide huge tonnage if the ammoniacal problem can be solved. In any case, it is an extremely 
important prey species for a number of commercially important fishes.

Local Names: None available.

Literature: Kubodera et al. (1998), Nesis (2002), Arkhipkin (2003b), Vecchione et al. (2003c), Bolstad (2007).

Onykia knipovitchi (Filippova, 1972) Fig. 339

Moroteuthis kn ipov ich i Filippova, 1972, Malacologia, 11 (2): 391-406 [392], [Type locality: sub- Antarctic waters near South 
Georgia Island, South Atlantic Ocean],

Frequent Synonyms\ Moroteuthis kn ipov ich i Filippova, 1972.

FAO Names: En -  Smooth clubhook squid; Fr -  Cornet lisse; Sp -  Lurión liso.

Diagnostic Features: Mantle 
moderately broad, stout, not 
drawn out into prominent tail; 
ammoniacal; thin, smooth-textured 
skin surface. Fins large, broad, 
rhomboidal, not attenuate; fin angles 
45° to 50° each; fin length 50 to 60% 
of mantle length. Gladius with 
cartilaginous conus, triangular in 
cross-section, 1 0  to 13% of mantle 
length. Tentacular club manus 
long, slender, with 20 to 30 long, 
narrow hooks in 2 medial series, 
those of ventral series larger than 
hooks on dorsal series; the second 
to fourth hooks on the dorsal series 
and sixth to eighth hooks on ventral 
series are the largest in respective 
series; 1 2  to 13 small suckers plus 
th e ir accom panying knobs on 
carpus; 14 to 16 minute suckers on 
dactylus. Longest arms (II) 50 to 
90% of mantle length.

Size: Large-s ized species: 
maximum mantle length 450 mm. dorsal viewmouth tentacular club

Fig. 339 Onykia knipovitchi
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Geographical Distribution: This species is 
circum-Antarctic in distribution, south of the 
Antarctic Convergence. It occurs in the Scotia 
Sea, Argentine Basin, Drake Passage and around 
South Georgia, Kerguelen, Crozet, and Prince 
Edward Islands (Fig. 340).

Habitat and Biology: Onykia knipovitchi is an 
oceanic, mesopelagic, bathyal, ammoniacal 
species. The potential fecundity of females is 100 
000 oocytes. Juveniles, young and adults occur 
near the surface in the austral winter where they 
are heavily preyed upon by king penguin, 
wandering, black-browned albatrosses and other 
pelagic birds. Larger and mature animals occur in 
deeper waters (at least to 550 m), where they are 
captured by fur seals, southern elephant seals (up 
to 31% of prey biomass), Ross seals and southern 
sea lions. Cetaceans also are major predators: 
southern bottlenose whales, sharp-toothed 
whales, other smaller odontocetes, and sperm 
whales, which take the large and mature animals 
as a major component of their diet. Circumglobal 
in the Southern Ocean.

Interest to Fisheries: Its abundance, size and 
consistency before spawning make this species a 
potential target for a significant fishery. However, 
as it is an ammoniacal species, O nyk ia  
knipovitchi is unsuitable for human consumption 
until a neutralizing process becomes available.

Fig. 340 Onykia knipovitchi
I  K now n dis tribution

Remarks: According to the molecular studies by Bonnaud et al. (1998) and Wakabayashi et al. (2007), this is the only species 
of the formerly recognized Moroteuthis genus that does not fit into the Onykia group, being more closely related to the genus 
Onychoteuthis than to the genus Onykia. Therefore Wakabayashi et al. (2007) did not use the generic name Onykia for this 
species, referring to it as to “M oroteuthis knipovitchi. Additional research is needed to solve this problem; however, several 
morphological features (e.g. smooth skin, long, asymmetrical ventral club hooks), support the fact that “Onykia knipovitchi' is, 
indeed, an atypical member of the genus (see also Vecchione et al., 2007c).

Local Names: None available.

Literature: Okutani (1980), Rodhouse (1989), Bonnaud et al. (1998), Kubodera et al. (1998), Vecchione et al. (2007c), 
Wakabayashi et al. (2007).
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Onykia lonnbergi (Ishikawa and Wak i y a, 1914) Fig. 341

Moroteuthis lonnbergi Ishikawa and Wakiya, 1914, Journal of the College of Agriculture, Imperial University of Tokyo, 4(7): 
445-460 [445], [Type locality: Sagami Bay, Japan, northwestern North Pacific Ocean],

Frequent Synonyms: Moroteuthis lonnbergi Ishikawa and Wakiya, 1914.

FAO Names: En -  Japanese clubhook squid; F r - Cornet japonais; Sp -  Lurión japonés.

Diagnostic Features: Mantle robust, muscular; skin rugose, with short, narrow, curved, 
fleshy ridges or pads that fuse with each other; posterior tip drawn out into a moderately 
long, pointed tail. Fins large, rhomboidal; fin length 50 to 60% of mantle length; fin width, 
broad, up to 50 to 55% of mantle length, roughly equal to fin length; fin angles about 35° to 
40° each. Rostrum of gladius narrowly triangular in cross-section.
Tentacular club long, unexpanded, with about 25 (maximum 30) 
hooks in 2 median series on manus; fourth to sixth hooks largest on 
dorsal series, sixth or seventh hook largest on ventral series; 7 or 8 

small suckers plus associated knobs on carpus; 10 to 13 minute 
suckers on extreme tip of dactylus. Longest arms (IV) 60% of mantle 
length.

Size: Medium-large sized squid; maximum mantle length 350 mm.

Geographical Distribution: This species is distributed in the western 
North Pacific Ocean off eastern Honshu, Japan in the north, 
southward to Tsugaru Strait, the Kuroshiro Current, into the Indian 
Ocean (Saya-de-Malha Bank), and southward to the North West 
Shelf, Australia (Fig. 342).

Habitat and Biology: Onykia lonnbergi is an oceanic, ammoniacal, 
neutrally buoyant species (epipelagic, mesopelagic, bathyal) from 
temperate and subtropical waters. Its exact depth distribution is 
unknown, but it has been caught in open nets in depths between 730 
and 920 m. However, it also occurs in depths of less than 200 m, 
because it is preyed upon by northern fur seals, as well as 
deeper-ranging sperm whales.

Interest to Fisheries: Undetermined, but currently unsuitable at full \ 1 " 30 mm
maturity because of its ammoniacal composition. It attains a size tentacular club dorsal view
suitable for utilization.

Fig. 341 Onykia lonnbergi
Local names: None available.

Literature: Okutani et ai. (1987), 
Wakabayashi et al. (2007).

Nesis (1982, 1987), Kubodera et al. (1998), Nesis (2002), Vecchione et al. (2007c),

Fig. 342 Onykia lonnbergi
J Known distribution
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Onykia robsoni {Adam, 1962) Fig. 343

Moroteuthis robsoni Adam, 1962, Memorias da Junta de Investigacöes do Ultramar, series 
2, 33: 9-64. [24], [Type locality: 16°35.6’S, 11 ° 19.5’E, Angola, southeastern South Atlantic 
Ocean],

Frequent Synonyms: Moroteuthis robsoni Adam, 1962.

FAO Names: En -  Rugose clubhook squid; Fr -  Cornet rugueux; Sp -  Lurión rugoso.

Diagnostic Features: Mantle long, slender; 
skin rugose, covered with flat, fleshy, irregular 
tubercles, deep reddish coloration; posterior tip 
drawn out into a very long, sharp tail. Fins 
heart-shaped, very long, attenuate (not 
rhomboidal); length 60 to 67% of mantle 
length; together they form a very sharply 
pointed, lanceolate tail; relatively narrow, 45 to 
50% of mantle length; fin angle 30° to 40° each.
Rostrum of gladius triangular in cross-section, 
with ventral length of 23 to 36% of mantle length.
Tentacular club very narrow, unexpanded; 
carpus with 1 0  to 1 2  small suckers plus their 
associated knobs; manus with 26 to 32 hooks 
in 2 median series; dactylus with 1 2  to 17 
minute suckers. Arms attenuate, longest (IV) 
about 57 to 8 6 % of mantle length.

Size: Large-sized species: 
length 750 mm.

maximum mantle

beaks tentacular club dorsal viewGeographical Distribution: The distribution of 
Onykia robsoni is circumglobal in southern 
subtropical and notalian regions. The species 
occurs in the southern Atlantic to South Georgia,
off southern and southwestern South Africa, as well as off southwestern Australia and southern New Zealand (Fig. 344).

Fig. 343 Onykia robsoni

Habitat and Biology: Onykia robsoni appears to be very similar to O. robusta. It is an oceanic species, both pelagic and 
benthic. It is taken with open midwater trawls fished between 250 and 550 m depths (exact depth distribution unknown). 
Commonly it is bottom-trawled from deeper than 500 m. Analysis of sperm whale stomach contents indicates that O. robsoni 
spawns in the austral autumn off South Africa on the lower continental slope possibly to 2 500 m. Females are in maturing 
condition at 560 mm mantle length; life span approximately 2 years until single spawning occurs, followed by severe muscular 
degeneration and death. This species is heavily preyed upon by sperm whales and smaller odontocetes, including 
sharp-toothed and southern bottlenose whales. One New Zealand sperm whale stomach contained 1.25% by number and 
5.35% by wet mass ofthis species. Fish predators include 
sharks, e.g. blue sharks and tiger sharks. Onykia 
robsoni preys on krill (Euphausia superba), fishes and 30 
other squids.

Interest to Fisheries: This species is caught by deep-set 
bottom trawls; it is believed to have some fishery potential 
on stages prior to full maturity. As it is an ammoniacal 
species, however, this is currently problematic, because 
maturation and spawning lead to severe muscular 
degeneration.

Remarks: Onykia aequatorialis (Thiele, 1920) was 
described from the eastern equatorial South Atlantic at 
18°07’W. Kubodera, et al., 1998, examined a spent 
female of O. robsoni from Bermuda that was very similar 
to O. aequatorialis which caused them to question the 
va lid ity  of the la tter. S ince the holotype of
O. aequatorialis has been lost and there are no 
distinguishing features in the type description, they 
designated O. aequatorialis  a nomen dubium 
(Vecchione et al. 2003d).

Local Names: None available. 30

Literature: Nesis (1982, 1987), Kubodera etal. (1998),
Nesis (2002), Bolstad (2007), Vecchione et al. (2003d,
2007c).

Fig. 344 Onykia robsoni
Known distribution
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Onykia robusta (Verrili, 1876) Fig. 345

Ommastrephes robusta Verrili, 1876, American Journal of Science and Arts, 12: 236-237 [237], [Type locality: Aleutian 
Islands, North Pacific Ocean],

Frequent Synonyms: Moroteuthis robusta (Verrili, 1876); Ancistroteuthis 
robusta Steenstrup, 1882; Onykia japonica  Taki, 1964; Moroteuthis 
pacifica Okutani, 1983a.

FAO Names: En -  Robust clubhook squid; Fr -  Cornet mange-piquants; 
Sp -  Lurión máximo.

Diagnostic Features: Mantle robust, relatively 
broad; skin surface covered with raised, fleshy, 
soft, relatively wide, longitudinal ridges;
posterior tip drawn out to a moderately long pointed 
tail. Fins large, saggitate, longer than broad; fin 
length 50 to 60% of mantle length; fin width 
narrower than mantle length, about 45% of mantle 
length or less. Rostrum of gladius large, round or 
oval in cross-section, length about 25 to 40% of 
mantle length (considered homolog of rostrum in 
extinct Belemnitida). Tentacular club narrow, 
slender; manus with 32 to 36 hooks on 2 medial 
series, third or fourth hook on ventral series the 
largest; 10 to 12 small suckers plus their 
associated knobs on carpus; 8 to 10 minute 
suckers on dactylus. Longest arms (IV) 90 to 100% 
of mantle length.

Fig. 345 Onykia robusta

Size: Very large species; maximum mantle length 
reportedly up to 2.3 m, but this old record might be 
in error. The species commonly grows to 1.6 m 
mantle length and to 50 kg in weight.

Geographical Distribution: Onykia robusta is a 
panboreal species that spans the eastern and 
western far North Pacific Ocean in offshore waters 
from northeastern Japan throughout the Bering 
Sea, along the Aleutian Islands and into the Gulf of 
Alaska, and southward into deep southern 
California waters (Fig. 346). tentacular club ventral view
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Fig. 346 Onykia robusta

K nown distribution
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Habitat and Biology: An oceanic, boreal species, O. robusta occurs at or near the bottom, especially as adults, in lower 
sublittoral to upper bathyal waters, to at least 900 m. Juveniles and adolescent animals inhabit the midwater up to the surface, 
and the species has been identified as a component of the sound-scattering layer. This very abundant species attains a huge 
size, often leading to its being erroneously referred to as a “giant squid”, but it bears no relationship to the true giant squid, 
Architeuthis spp. It is an ammoniacal species, so it is neutrally buoyant or nearly so. Adults feed on benthic fishes, e.g. 
blackcod, and have been reported to feed on benthic heart urchins such as Brisaster townsendi, as well as on epipelagic 
“jelly-fish” species such as Velella velella. Onykia robusta in turn is heavily preyed upon by sperm whales (e.g. to 72% 
numerically) and other marine mammals, e.g. northern elephant seals, pelagic fur seals.

Interest to Fisheries: This species is believed to have some fishery potential, even though attempts to prepare it for food in 
California have failed. The flesh is ammoniacal and fully mature adults become soft and semi-gelatinous as the mantle muscle 
degenerates during final maturation and spawning. Consequently, any fishery would have to target sub-mature animals, if the 
ammoniacal characteristic can be treated. Animals are taken as bycatch in the benthic blackcod long-line fishery; larger animals 
have been observed to attack and feed on hooked blackcod, often “riding” them to the surface. It is taken in large numbers in 
midwater/pelagic longline fisheries, as well.

Local Names: None available.

Literature: Okutani (1980), Nesis (1982,1987), Kubodera etal. (1998), Vecchione etal. (2003e), Wakabayashi etal. (2007).

Kondakovia Filippova, 1972

Kondakovia Filippova, 1972, Malacologia, 11(2): 391-406 [395],

Type Species: Kondakovia longimana Filippova, 1972.

Frequent Synonyms: None.

Diagnostic Features: Currently the genus is monotypic, so the characters are included in the species description below. 

Remarks: This is a large squid, perhaps second in size to the largest known onychoteuthid, Onykia robusta.

Kondakovia longimana Filippova, 1972 F ig . 347

Kondakovia longimana Filippova, 1972, Malacologia, 
11(2): 391—406 [395], [Type locality: north of the South 
Orkney Islands, South Atlantic sector, Antartctic Ocean],

Frequent Synonyms: None.

FAO Names: En -  Antarctic clubhook squid; Fr -  Cornet 
crochu antarctique; Sp -  Luria ganchuda antarctica.

beaks gladius tentacular club ventral view

Fig. 347 Kondakovia longimana

dorsal view
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Diagnostic Features: Mantle soft, fleshy, ammoniacal, broadly cylindrical, slightly tapered posteriorly; numerous soft 
longitudinal ridges in outer integument external to thick, soft muscle layer, especially in young stages. Skin thick, rugose, 
tuberculate in young. Fins rhomboidal, but weak, short, broadly heart-shaped, length about 42% of mantle length, width 
about 60% of mantle length. Gladius thin, fragile, with narrow, longitudinal thickenings; ventral length of thick, pointed 
cartilaginous rostrum 5 to 12% of mantle length. Tentacular club elongate, with 2 medial series of a total of 27 to 38 hooks, 
and always 2 marginal series of small suckers on manus throughout development to adulthood; carpus well-developed with 
9 to 13 small suckers plus their associated knobs; dactylus with 17 to 40 minute, closely-set suckers. Nuchal folds absent. 
Photophores absent. Head and arms more massive than in Onykia (’’Moroteuthis”)  Moroteuthis, and together they are 
longer than the mantle; arms become very attenuate at the tips.

Size: Large-sized species; maximum reported mantle length of 108 cm and a total length of 225 cm.

Geographical Distribution: This species is 
circumglobal in the Antarctic Ocean. It occurs in the 
Tasman Sea, and around South Georgia, Falkland,
South Orkney (Scotia Sea), Prince Edward, Marion,
Gough, Auckland, Antipodes, and Macquarie 
islands, as well as off Chile (Fig. 348). eo?w

Habitat and Biology: Kondakovia longimana is a 
large, very broadly distributed, abundant epipelagic 
to mesopelagic and benthic-bathyal species. It 
occurs from the surface to considerable depths, 80°w 
judging from their presence in predators’ stomachs:
Patagonian toothfish, sleeper sharks, wandering 
grey-headed and black-browed albatrosses, king 
penguins, southern elephant seals, southern 10Q[.W 
bottle-nosed whales, sperm whales, hake; southern 
giant petrels, cape petrels, and brown skuas that 
were observed to scavenge on floating specimens.
A principal prey item is the krill, Euphausia superba.
Because it is an ammoniacal species, it is I20' w 
considered to be neutrally buoyant and to exhibit a 
rather passive life mode, feeding on massive, almost 
stationary, shoals of krill. It appears to mate and 
spawn in the austral winter around Crozet Island, 
and presumably around the other sub-Antarctic 
Islands listed above. Apparently this species is most 
abundant near the Antarctic Polar Front. Fig. 348 Kondakovia longimana

K nown distribution
Interest to Fisheries: Because this large species is 
a soft-bodied, ammoniacal squid, its potential as a fishery target for human consumption currently seems questionable.
However, its value as a major food source for a broad cross-section of predators is massive. 

Literature: Filippova (1972), Bonnaud et al. (1998), Kubodera et al. (1998), Nesis (2002).

Walvisteuthis Nesis and Nikitina, 1986

Walvisteuthis Nesis and Nikitina, 1986a, Zoologicheskij Zhurnal, 65(1): 47-54 [47],

Type Species: Walvisteuthis v ir ilis  Nesis and Nikitina, 1986.

Frequent Synonyms: None.

Diagnostic Features: The tissues of mantle, fins, head, appendages are watery, semigelatinous. No warts, ridges, wrinkles on 
surface of mantle. Mantle broadly conical, bluntly rounded posteriorly, not drawn out into a tail. Fins very short (about one-third 
of mantle length), broad, transversely oval, width about 90% of mantle length; posterior lobes meet in midline, not separate. 
Head short, broad, narrowerthan mantle width. Eyes large, sinus present; olfactory papilla tongue-shaped. Nuchal folds absent. 
Funnel wide and long, reaches level of mideye; funnel-locking cartilage a simple, straight groove, slightly broader distally; 
mantle component a long, narrow, straight ridge. Buccal membrane with 7 lappets; connectives DDVV, i.e. arm IV connectives 
attach to ventral edge. Arms short, about half the mantle length; formula 4.3=2.1 ; arms I without keels, arms II with low keel the 
entire length, arms III with large, broad keel in distal portion; arms IV with well-developed keel, unusually broad along proximal 
portion. Arm suckers biserial, large, short-stalked, flattened, no hooks; especially significant are the 3 or 4 pairs of greatly 
enlarged suckers on the midportion of arms III, globe-shaped and twice as large as the normal suckers. Tentacles very thin, 
weak, non-muscular, short; length only approximates arm length; club occupies more than half the tentacle length; carpus with 
well-developed, dispersed, locking apparatus, 8 or 9 suckers, less than half the diameter of the normal arm suckers; 5 or 6 pairs
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of minute, widely spaced, medial suckers in 2 series on long stalks on manus; a few marginal suckers may occur. No visceral 
photophores. Needham’s sao and penis extremely well-developed, at least half the mantle length, reach mantle opening; 
hectocotylus absent. Gladius with short, thin, blunt rounded rostrum oriented perpendicular to the gladius.

Geographical Distribution: The genus appears to be a southern subtropical to notalian bathypelagicform; it has been found in 
the topical Indian Ocean, in the temperate and tropical South Atlantic and in the tropical North and South Pacific.

Remarks: The genus currently is monotypic, comprised of the sole species Walvisteuthis virilis However, the very broad 
distribution of this species, unusual for an onychoteuthid, suggests that “Walvisteuthis virilis” probably represents a species 
complex. However, squid in present collections are insufficient to define possible species differences (Young et al., 2003).

Walvisteuthis virilis Nesis and Nikitina, 1986 Fig. 349

Walvisteuthis v irilis  Nesis and Nikitina, 1986a, ZoologicheskijZhurnal, 65(1): 
47-54. [47], [Type locality: 33° 06’S, 02°7’E, Walvis Ridge, eastern South 
Atlantic Ocean, bottom trawl at 960 to 1080 m].

Frequent Synonyms: None.

FAO Names: En -  Whale squid; Fr -  Encornet baleine; Sp -  Luria ballena.

Diagnostic Features: See generic section.

Size: Small-sized species; maximum mantle length to 103 mm.

Geographical Distribution: Worldwide in tropical to temperate seas 
(Fig. 350).

Habitat and Biology: Walvisteuthis virilis is an epipelagic to upper 
mesopelagic species. Paralarvae are known as small as 1.9 mm mantle 
length. The smallest paralarvae are extremely slender with a mantle width 
about 25% of the mantle length. Between this size and about 4 to 5 mm mantle 
length they are easily recognized by their slender appearance and a 
distinctive elongate patch of large chromatophores along the dorsal midline. 
The eyes are dorsoventrally elongate and strongly bulge from the head. Club 
suckers are in 2 series, large (about the same size as the arm suckers) and 
prominent. At roughly 4 to 5 mm mantle length the paralarvae undergo a 
strong morphological change. They become relatively broad, the eyes become 
hemispherical and the fins become much more prominent. At 7 mm mantle 
length the squid is very broad for its length. Chromatophores are small and 
scattered but larger on the dorsal surfaces than on the ventral surfaces. On the

dorsal view 

Fig. 349 Walvisteuthis virilis
60°E 120°E 180° 120°W 60°W 0•

Fig. 350 Walvisteuthis virilis
Known distribution
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ventral surface of the head the chromatophores lie deep within the tissue and are not readily visible in preserved specimens. By 
12 mm mantle length the V-shaped funnel groove and the distinctive rostrum are present and hooks begin to form in the 
medial-ventral series on the club.

Interest to Fisheries: None.

Remarks: Nesis and Nikitina (1986) described the new family of squids, Walvisteuthidae, based on a mature male which they 
named W. virilis The squid was somewhat similar to onychoteuthids but it had a number of very peculiar features that caused 
the authors to erect the new family. The status of this family recently has been reviewed by Tsuchiya (in preparation) who 
concluded that W. virilis is a synonym of the onychoteuthis Onykia rancureli The peculiar features noted by Nesis and 
Nikitina (1986) appear to be modifications that arise at sexual maturity. In fact, Onykia rancureli had been widely recognized 
as being very different from other members of the genus and several authors have suggested that a new generic name is 
needed (e.g. Toll, 1982; Tsuchiya and Okutani, 1992 [1991]). This generic name is considered to be Walvisteuthis and the new 
combination Walvisteuthis rancureli currently is used by an authoritative fraction of the scientific community (e.g. Young et al., 
2003).

Literature: Rancurel (1970), Okutani (1981, 1995), Nesis and Nikitina (1986a), Young eta/. (2003).

SPECIES OF NO CURRENT INTEREST TO FISHERIES,OR RARE SPECIES 
FOR WHICH ONLY FEW RECORDS EXIST

Onychoteuthis compacta (Berry, 1913)

Teleoteuthis compacta Berry, 1913b, Proceedings of the United States National Museum, 45(1996): 563-566 [565], [Type 
locality: Hawaii, Central North Pacific Ocean],

Size: A small-sized species; maximum observed length 127 mm (mature male).

Geographical Distribution: Eastern Central Pacific Ocean, approximately 150°Wto 180°W, 15°N to 30°N; Hawaiian waters.

Habitat and Biology: The species descends between 50 and 150 m depth during the day, and goes back to surface waters (i.e. 
0-25 m) at night.

Literature: Bower et al. (1999c), Vecchione et al. (2003a), Okutani (2005).

Onychoteuthis meridiopacifica Rancurel and Okutani, 1990

Onychoteuthis meridiopacifica  Rancurel and Okutani, 1990, Venus, 49(1): 25-30 [25], [Type locality: 21°15’S, 155°11,5’E, 
Western South Pacific Ocean],

Size: Small-sized species; maximum recorded mantle length 90 mm.

Geographical Distribution: Southwestern Pacific Ocean, between 16°37’S to 23°56’S and 162°00’E to 133°15W.

Habitat and Biology: The species is abundant in the central water mass of the South Pacific Ocean. Epipelagic (possibly to 
mesopelagic), it is preyed upon by lancetfish, Alepisauris ferox, and tunas.

Remarks: This may be the smallest species in the genus. The short, broad fins and the presence of a few marginal suckers on 
the tentacular clubs of adults are diagnostic of this species.

Literature: Rancurel and Okutani (1990), Okuntani (2005), Vecchione et al. (2008d).
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DOUBTFUL SPECIES, CONSIDERED TO BELONG TO THE GENUS WALVISTEUTHIS  BY AN AUTHORITATIVE
FRACTION OF THE SCIENTIFIC COMMUNITY

Onykia rancureli Okutani, 1981

Onykia rancureli Okutani, 1981, Bulletin of the National Science Museum, Tokyo, series A (Zoology), 7(4): 155-163 [155], 
[Type locality: from the stomach of a lancetfish, Alepisauri s ferox, 07°51’S, 88°02.5’E, tropical central Indian Ocean],

DOUBTFUL AND QUESTIONABLE SPECIES FOR WHICH ADDITIONAL MATERIAL, NEW DATA AND FURTHER 
RESEARCH ARE NECESSARY BEFORE THEY CAN BE ACCEPTED AS VALID

Onykia appellofi (Pfeffer, 1900)

Teleoteuthis appellofi Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 147-198 [158], [Type 
locality: Atlantic Ocean],

Onykia intermedia (Pfeffer, 1912)

Teleoteuthis intermedia Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2F(a): 1-815 [68], [Type 
locality: 38°S, 54°W, southwestern South Atlantic Ocean],

Onykia platyptera (d’Orbigny, 1834 [1834-1847])

Onychoteuthis platyptera d’Orbigny, 1834 (1834-1847), Voyage dans l ’Amérique Méridiaonale, 5(3): 1-758 [41], [Type 
locality: 40°S and 85°W of Paris, off the coast of Chile, Southeastern South Pacific Ocean],

Onykia verrilli (Pfeffer, 1900)

Teleoteuthis verrilli Pfeffer, 1900, Mitteilungen aus dem Naturhistorischen Museum Hamburg, 17(2): 147-198 [157], [Type 
locality: 46°S, 147°E, southwestern South Pacific Ocean],
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2.24 Family PHOLIDOTEUTHIDAE Voss, 1956 by Clyde F.E. Roper and Patrizia Jereb

Pholidoteuthidae Voss, 1956, Bulletin of Marine Science of the Gulf and Caribbean, 6(2): 85-178. [132],

Type Genus: Pholidoteuthis Adam, 1950.

FAO Names: En -  Scaled squids; Fr -  Loutène commune; Sp -  Luria escamuda.

Diagnostic Features: Mantle cylindrical, elongate, thick, spongy, moderately to almost completely weakly-muscled,
tapers posteriorly to a moderately to sharply pointed tail. Mantle of young and adults covered with numerous, tightly-packed, 
rounded to polygonal, dermal cushions or papillose tubercles; dermal cushions terminate abruptly on ventral mantle 
at about midpoint of fins. Fins with distinct anterior lobes, posterior borders extend to tip of tail, rhomboidal to heart-shaped, 
elongate; fins devoid of dermal cushions or tubercles; fin length variable between species, 35 to 75%. Tentacles long, slender; 
tentacular clubs very long, only slightly expanded; manus length about 2 times longer than dactylus; carpal locking 
mechanism absent. Club suckers tetraserial, laterally compressed in late juveniles and adults (> 20 to 25 mm mantle 
length), with slit-like apertures and accute, peg-like teeth on inner ring; small flaps with short membranes occur along 
lateral edges of club adjacent to stalks of lateral rows of suckers, not attached to protective membranes. Arms robust, subequal 
in length, maximum length 30 to 60% of mantle length in adults; suckers biserial, toothed (about 18 teeth); hooks absent. Buccal 
membrane with 7 lappets; connectives to arms IV attach to ventral margins. Funnel-locking cartilage a straight, simple groove. 
Gladius long, slender with narrow vane, constricted in posterior one-third, with a short to long conus. Photophores absent. 
Hectocotylus absent. Colour a dull mauve or purple, or lighter pinkish tone.

Size: Large-sized squids; maximum mantle length up to 800 mm.

Geographical Distribution: Oceanic, cosmopolitan in tropical and temperate seas.

Habitat and Biology: Formerly Pholidoteuthis species were considered relatively rare squids. However, considerable 
research on predator species, as well as trawl surveys in appropriate regions and depths, indicate that the 2 recognized species 
are geographically widespread and numerous. Among their predators are sperm whales, pilot whales, dolphins, tunas, 
deep-sea sharks, lancet fish, scabbard fish, swordfish and deep-sea rays. The vertical distribution is difficult to assess, but net 
captures indicate that paralarvae and juveniles occur in the upper 500 m, while adults occur in daytime bottom trawls to at least 
1 500 m. Adults probably leave the bottom at night and disperse into the bathy-mesopelagic zone. Pholidoteuthis adami has 
been observed from a submersible in the slope waters at 592 m in the Bahama Islands; the squid was well off the bottom and 
was hovering in the“J-posture” (hanging vertically with head down, arms curved dorsally over the head and mantle), swimming 
with slowly flapping fins. Other specimens were observed off Cape Hatteras, North Carolina, aggregated in slope water off the 
bottom (Vecchione and Roper, pers. obs). Pholidoteuthis species are considered to be nerito-oceanic species that migrate to 
or over slopes as they mature, then spawn on or near the bottom. The paralarvae and juveniles are very widely dispersed by 
currents, even circumglobally in the case of P  massyae in the Southern Hemisphere.

Interest to Fisheries: Although the 2 species are large and at least regionally abundant, the weakly-muscled, spongy 
consistency of the mantle precludes an interest in a directed fishery.

Remarks: Two genera have been placed in this family: Tetronychoteuthis and Pholidoteuthis. Current thought, however, 
recognizes the sole genus Pholidoteuthis as valid (see details in the genus Remarks section). The family, therefore is 
monotypic.

Literature: Roper and Young (1975), Clarke (1980), Nesis and Nikitina (1990), Roper and Lu (1990), Vecchione and Roper 
(1991 [1992]), Nesis (1999b), Sweeney and Young (2003w),O’Shea et al. (2007), Vecchione and Young (2007f).

Pholidoteuthis Adam, 1950

Pholidoteuthis Adam, 1950b, Koninklijke Nederlandse Academie van Wetenschappen, 53(10): 1592-1598 [1592],

Type Species: Pholidoteuthis massyae (Pfeffer, 1912).

Frequent Synonyms: None.

Diagnostic Features: Only 1 genus currently is included in the Pholidoteuthidae, so the characters of the genus are the same 
as those given for the family.

Remarks: Pfeffer erected the genus Tetronychoteuthis in 1900 based on a damaged specimen he incorrectly thought to be 
Onychoteuthis dussumieri d’Orbigny, 1839, but was actually a specimen of Tetronychoteuthis massyae, a species he 
described in 1912 (Vecchione and Young, 2007d). Pfeffer designated Onychoteuthis dussumieri d’Orbigny, 1839 the type 
species of his new genus. The specimen’s illustrations show both onychoteuthid and non-onychoteuthid characters, such as
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numerous occipital folds and dermal scales; a confusing combination (see O’Shea et al. 2007, for further details). Additional 
confusion arises because Onychoteuthis dussumieri d’Orbigny, 1839, is considered a species dubium by some authors (i.e. 
Nesis and Nikitina, 1990). Adam (1950) erected Pholidoteuthis for his new species, P  boschmai, without realizing that it 
shared all character states with T. massyae Pfeffer 1912. The type specimens of O. dussumieri d’Orbigny, T. massyae and the 
specimen referred to T. dussumieri by Pfeffer are no longer extant (Lu etal., 1995, Sweeney and Roper, 1998). Consequently, 
resolution of the nomenclatural problem based solely on the confused and often contradictory literature is not possible. 
Recently O’Shea et al. (2007), based on additional specimens from the South Pacific, designated P. boschmai as the junior 
synonym of T. massyae Consequently, Tetronychoteuthis becomes a junior synonym of Onychoteuthis. Since the first 
available generic name for Pfeffer’s “Tetronychoteuthis'' massyae is Pholidoteuthis, the authors referred to Pfeffer’s species,
i.e. the type species of the genus, as Pholidoteuthis massyae, new combination (O’Shea etal., 2007). Leta (1987b) described 
P  uruguayensis from off Uruguay, but Nesis and Nikitina (1990) synonymized this species with P. adami. The 2 recognized 
species, P. massyae (Pfeffer, 1912) and P. adami Voss, 1956, are considered to be closely related, as indicated by the nearly 
identical, unique, tentacular clubs. But, in general aspect, they look quite distinct. In particular, P  massyae has dermal 
structures that are solid papillose tubercles, while those dt P. adami are vacuolate dermal cushions. The fins of P. massyae are 
short (35 to 45% of the mantle length), diamond-shaped or rhomboidal, not drawn out into a tail, while the fins of P. adami are 
much longer (65 to 75% of the mantle length), heart-shaped with rounded, less angular borders that extend posteriorly into a 
relatively elongate tail.

Key to the species of Pholidoteuthis

1a. Dermal structures solid, roundly stellate, minute (0.3 mm diameter), thightly-packed, roughly 
mushroom-shaped (cross section) papillose tubercles; fins short, rhomboidal, no prominent tail;
arms short, subequal length; gladius with short primary c o n u s .............................................Pholidoteuthis massyae

1b. Dermal structures soft, rounded to roughly pentagonal, small (0.5 mm diameter), closely-set, 
vacuolate dermal cushions; fins long, heart-shaped, form a prominent tail; arms long, unequal 
length; gladius with both primary and secondary c o n u s ............................................................. Pholidoteuthis adami

Pholidoteuthis massyae (Pfeffer, 1912) Fig. 351

Tetronychoteuthis massyae (Pfeffer, 1912) Ergebnisse der Plankton-Expedition der Humboldt-stiñung, 2:1-815, 48 pis. [102, 
pi. 14, figs 15-19], [Type locality: 48°N, 15°W, eastern North Atlantic Ocean],

Frequent Synonyms: Onychoteuthis dussumieri d’Orbigny, 1839-1842 
{in Ferussac and d’Orbigny, 1834-1848); Tetronychoteuthis dussumieri 
(d’Orbigny, 1839-1842 [in Ferussac and d’Orbigny, 1834-1848]);
Tetronychoteuthis massyae Pfeffer, 1912.

FAO Names: En -  Coffee bean scaled squid; Fr 
battoir; Sp -  Luria escamuda cafetal.

Loutène

Diagnostic Features: Mantle elongate, thick-walled, 
spongy in consistency, tapers to moderate point 
posteriorly. Beginning at about 20 to 25 mm mantle length, the 
mantle is covered with dermal structures (papillose 
tubercules) that consist of solid, densely packed material, 
histologically reminiscent of elastic cartilage, evenly distributed 
throughout the dense connective tissue matrix; these tubercules 
are roughly mushroom-shaped in cross section, with a slightly 
concave central disc and a thick base; the periphery of the 
tubercle contains 7 to 10 conical papillae, each with 2 to 4 
prongs. Fins short with distinct, small anterior lobes, 
rhomboidal in outline, do not form elongate tail, fin length 35 to 
45% of mantle length, fin width 50 to 70% of mantle length. The 
arms are relatively short, 30 to 60% of mantle length, robust, 
subequal in length; suckers biserial, no hooks. The gladius has 
a narrow lateral vane constricted in the posterior third, and a 
short needle-like rostrum on the tip of the conus. Tentacles 
long, clubs virtually unexpanded, long; club suckers 
tetraserial (no hooks), compressed in late juveniles and adults 
into ovoid, elongate structures with slit-like opening; the long 
sides of inner rings lined with acute teeth.

Size: Maximum recorded mantle length 720 mm.
tentacular club dorsal view

Fig. 351 Pholiditeuthis massyae
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Local Names: None available. F i§- 352 Pholiditeuthis massyae
I I Know n distribution

Remarks: The papillose tubercules on E  massyae
are believed to function to reduce hydrodynamic drag over the surface of the mantle, thus increasing the swimming efficiency. 
For details concerning the tubercles see Roper and Lu, 1990.

Literature: Nesis (1982, 1987), Nesis and Nikitina (1990), Roper and Lu (1990), Vecchione and Roper(1992 [1991]), O’Shea 
et al. (2007), Vecchione and Young (2008d).

Geographical Distribution: A widely distributed, 
cosmopolitan species in southern subtropical, 
southern temperate and sub-Antarctic waters of the 
Atlantic, Pacific and Indian oceans (Fig. 352).

40°W  20°W  0 ° 20°E 40°E

Habitat and Biology: The vertical distribution of 
adults encompasses mesopelagic to bathypelagic, 
bathybenthic zones. Paralarvae can occur in upper 
200 m, while adults are mesopelagic to bathypelagic, 
concentrated in the 600 to 800 m zone; descent to 
bathyal bottom depths coincides with maturation. 
Spawning apparently occurs on or near the bottom, to 
at least 1 500 m. The species is heavily preyed upon 
by sperm whales, pilot whales, dolphins, tuna, 
swordfish, lancet fish, scabbard fish, deep-sea sharks 
and rays.

Interest to Fisheries: Currently this species is of no 
interest to fisheries because of its inaccessability in 
deep water and its spongy consistency and 
ammoniacal tissue. When a processing technique is 
developed, this species should be considered a 
potential resource because of its size, abundance 
and broad distribution. 140°W  160°W  180° 160°E 140°E

60°W 60°E

80®W

10O°W 10O°E

120°W 120°E

area

Pholidoteuthis adami Voss, 1956

scaled
area

dorsal viewcartilaginous scales ventral view of mantle and fins 

Fig. 353 Pholidoteuthis adami

Fig. 353

Pholidoteuthis adami Voss, 1956, Bulletin of Marine Science of the Gulf and 
Caribbean, 6(2): 85-178. [132], [Type locality: 29°11.5’N, 88°07.5’W, Gulf of 
Mexico, western Central Atlantic],

Frequent Synonyms: Pholidoteuthis uruguayensis Leta, 1987b.

FAO Names: En -  Western Atlantic scaled 
squid; Fr -  Loutène commune; Sp -  Luria
escamuda. , ,scaled



Cephalopods of the World 373

Diagnostic Features: Mantle thick, moderately muscled, yet spongy; it tapers significantly from about the midpoint of 
the fins into a very long, thin, pointed tail; mantle length to 800 mm. Beginning with juvenile stage, the mantle surface is 
covered with a layer of very closely set, small, soft dermal structures, called dermal cushions, that are irregularly 
rounded to crudely pentagonal in outline; these dermal cushions do not overlap and are about 0.5 mm in diameter and 0.3 
mm in height (300 mm mantle length specimen); internally the cushions are almost entirely vacuolate, with thin-walled, 
irregularly shaped chambers (see Remarks); the ventral mantle is devoid of dermal cushions posteriorly from about the anterior 
third of the fins. Fins very long in adults, length 70 to 75% of mantle length, width 60 to 70% of mantle length, extend to tip 
of long tail, ventral margins concave, heart shaped; in juveniles the fins are 65 to 70% of mantle length, strongly heart-shaped, 
drawn out along the spike-like tail; anterior lobes strongly developed. Arms relatively long (65 to 75% of mantle length), slender, 
drawn out into long, sharply pointed tips; arms II and III the longest; suckers biserial, hooks absent. Basal suckers on arms with 
pointed teeth on distal half of inner ring; midarm suckers with teeth around entire margin, larger distally. The gladius is long, 
narrow, with a slightly widened vane and a secondary conus. Tentacles long; clubs very long, only slightly expanded, 
protective membranes low; suckers tetraserial, hooks absent, carpal knobs absent; club suckers compressed (folded) laterally, 
apertures elongate, slit-like.

Size: Maximum recorded mantle length attains 780 mm.

Geographical Distribution: The species is distributed 
in the western North Atlantic Ocean from off New 
England southward, where it is very abundant in the 
Gulf of Mexico; also, it is common throughout the 
Caribbean Sea to off Uruguay (Fig. 354).

Habitat and Biology: This species inhabits temperate 
to tropical zones in deep water. Adults are bathyl, 
captured in deep-set bottom trawls at least to 1 500 m 
(records to 2 000 m). One specimen has been observed 
from a submersible just above the bottom (about 850 m) 
on the continental slope off Cape Hatteras, North 
Carolina, eastern USA. A number of daytime captures 
occurred in the Gulf of Mexico at 360 to 925 m 
(predominately 625 to 750 m). No nighttime captures 
are recorded from deep benthic trawls, so this species 
probably disperses up off the bottom waters and into the 
water column to feed at night. In fact, huge “schools” of 
Pholidoteuthis adami have been observed at night at 
the surface in the Gulf of Mexico.

Interest to Fisheries: To date no interest exists for this 
species as a fishery product, even though extremely 
large concentrations have been reported in the Gulf of 
Mexico. The relatively soft ammoniacal mantle tissue 
currently precludes P. adami from interest for human 
consumption. When a processing technique is 
developed, this species should be considered a 
potential resource because of its size and broad 
distribution.
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Fig. 354 P h o lid o te u th is  ad a m i

K now n d is tributionRemarks: The dermal cusions of P. adam i are 
hypothesized to contain ammonium chloride solution
that provides a buoyancy mechanism for these squids. The morphology and histology of the cushions are detailed in Roper and 
Lu, 1990.

Literature: Roper et al. (1969b), Nesis (1982, 1987), Roper and Lu (1990), Nesis (1993a); Vecchione and Young (2007f), 
O’Shea et al. (2007).
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2.25 Fam ily PRO M A CH O TEUTH IDAE Naef, 1912 by Clyde F. E. Roper and Patrizia Jereb

Promachoteuthidae Naef, 1912a, Zoologischer Anzeiger, 39(7): 241-244 [244],

Type Genus: Promachoteuthis Hoyle, 1885

FAO Names: En -  Warrior squids; Fr -  Encornets guerrier; Sp -  Lurias guerreas.

Diagnostic Features: Squids of very small to medium-size. Mantle short, broad, weakly muscled; largest recorded (but not 
described) is 184 mm mantle length; all other described specimens are less than 50 mm mantle length. Fins large to very 
large, round, usually with posterior lobes that extend beyond pointed tip of mantle. Eyes small to very small, 
embedded in gelatinous tissue, reduced eye openings; eyes connected to eye openings via narrow channel; a 
semi-translucent section of eyelid may partially cover eye (“pseudocornea”). Head often fused to mantle in dorsal nuchal 
region. Funnel-locking component a simple, ovoid depression. Arms with 2 to 6 series of suckers (variable among species). 
Tentacles thick, much larger in diameter than arm width (except in 1 species); clubs not expanded; club suckers minute, 
numerous, in irregular transverse series across the oral surface. Photophores absent. Ink sac absent. Anal flaps absent. 
Gladius reduced in size, considerably shorter than the mantle, highly variable in shape among species.

Size: Squids of very small-to medium-size; largest recorded (but not described) is 184 mm mantle length; all other described 
specimens are less than 50 mm mantle length.

Geographical Distribution: As a family, species have been recorded from discrete localities in the northwestern North Pacific 
Ocean, northeastern North Atlantic Ocean, South Pacific Ocean, South Atlantic Ocean and southeastern South Atlantic Ocean.

Habitat and Biology: All species are truly bathypelagic to abyssopelagic, and the species appearto be geographically isolated, 
an unusual circumstance for such deep sea forms. Some depths of capture (open nets) are: 1 550 m, 1 830 m, 1 900 m, 
2 440 m, 2 650 m, 2 972 m and 3 431 m.p

Interest to Fisheries: The extreme rarity, extreme depth range and very small size preclude any fishery potential.

Remarks: The Promachoteuthidae is monogeneric. This is an uniquely unusual family. Since the first specimen was described 
by Hoyle from the Challenger Expedition as Promachoteuthis megaptera Hoyle, 1885, only 12 additional specimens have 
been recorded, until recently. Remarkably, these specimens have been recognized as belonging to 5 different species; two of 
these have not been named yet (i.e. Promachoteuthis sp. B and D, Young et al., 2007), but are being formerly described 
currently by Young and Vecchione (pers. comm.).

Table 15
Species characters'

Species
Mantle 
fused to 

head

T entacle 
wider than 

arm III

No. sucker 
series on arms

Unique tentacle 
character Fin length Habitat

Promachoteuthis megaptera No Yes 2 Pigment band 75% of ML NW Pacific

Promachoteuthis sloanii No Yes 2-6 Papillae 70% of ML NE Atlantic

Promachoteuthis sulcus Yes Yes 2-3 (mostly 3) Sunken club base; 
Ab oral groove 35% of ML South Atlantic

Promachoteuthis sp. B Yes Yes 2 Reduced club diam.
(?)

40% of ML South Pacific, 
NE Atlantic

Promachoteuthis sp. D Yes No 2-3 (mostly 2) ? 45% of GL SE Atlantic

1/ from Young and Vecchione (2003b). The undescribed species are being formerly described by R. Young and M. Vecchione. 

Literature: Hoyle (1885a), Sweeney and Young (2003y), Young and Vecchione (2003a,b,c,d), Young et al. (2006a, 2007).
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Promachoteuthis Hoyle, 1885

Promachoteuthis Hoyle, 1885a, Report on the Scientific Results of the Voyage of H. M.S. Challenger, 1873-76, Narrative, 1(1): 
269-274 [273],

Type Species: Promachoteuthis megaptera Hoyle, 1885.

Promachoteuthis megaptera Hoyle, 1885 Fig.

Promachoteuthis megaptera Hoyle, 1885a, Report on 
the Scientific Results o f the Voyage o f H.M.S. 
Challenger, 1873-76, Narrative, 1(1): 269-274 [273], 
[Type locality: 31°00’N, 147°00’E, 2 750 m depth, 
eastern North Pacific Ocean],

FAO Names: En -  Bigfin warrior squid; Fr -  Encornet 
guerrier ailé; Sp -  Luria guerrera alada.

Size: The mantle length reaches 52 mm.

Geographical Distribution: Off Japan in the western 
North Pacific Ocean: 34°37’N, 140°32’E, 0 to 3 690 m 
(Fig. 356).

Remarks: Only two specimens are known, both from off 
Japan.

Literature: Roper and Young (1968), Young and 
Vecchione (2003b) [See family literature listing].

Diagnostic Features: Characteristics are the same as given for the monogeneric family, but the following diagnosis should be 
adequate to delineate the genus. Eyes small to very small with reduced opening to exterior. Funnel-locking apparatus with 
oval depression. Arms with 2 or 3 or more sucker series. Tentacular stalks generally thick; stalk width greater than width of 
arm III in most species. Tentacular club not expanded; club without keel, locking apparatus or terminal pad; club with 
suckers in numerous irregular series. Anal flaps absent. Ink sac absent. Photophores absent. Gladius reduced and 
variable in shape among species.

ventral view 
Fig. 355 Promachoteuthis megaptera
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Promachoteuthis sloani Young, Vecchione and Piatkowski 2006

Promachoteuthis sloani Young, Vecchione and Piatkowski 2006a. Proceedings of the Biological Society of Washington, 
119(2): 287-292 [289 figs 1-3], [Type locality: 53°05’N, 36°46’W, 0 to 2 792 m, North Atlantic Ocean],

Size: The mantle length of the holotype is 58 mm and of the paratype 104 mm.

Geographical Distribution: Only 2 specimens of this species are known from the North Atlantic Ocean. The holotype was 
captured at 53°05’N, 36°46’W, 0 to 2 792 m, and the paratype was taken at 46°00’N, 15°49’W, 0 to 2 650 m.

Remarks: Only 2 specimens of this species are known.

Literature: Young and Vecchione (2006c), Young et al. (2006a).

Promachoteuthis sulcus Young, Vecchione and Roper, 2007

Promachoteuthis sulcus Young, Vecchione and Roper, 2007, Reviews in Fish Biology and Fisheries, 17(2-3): 353-365 [359, 
figs 15-22], [Type locality: 36°49’S, 12°17’W at 1 750 to 2 000 m depth, off Tristan da Cunha, South Atlantic Ocean],

Size: The mantle length of the Ione specimen is 25 mm.

Geographical Distribution: The single specimen was captured in the South Atlantic Ocean off Tristan da Cunha, at 36°49’S, 
12°17’W at a depth of 1 750 to 2 000 m in an open net.

Remarks: Only one specimen was caught, in an open net.

Literature: Young et al. (2007).

Promachoteuthis sp. B Young, Vecchione and Roper, 2007

Promachoteuthis sp. B Young, Vecchione and Roper, 2007, Reviews in Fish Biology and Fisheries, 17(2-3): 353-365 [362], 
[Type locality: 33°18’S, 72°27’W (0-1800 m) and 56°06’S, 79°04’W (0-1400 m), eastern South Pacific Ocean],

Size: The known mantle length reaches 50 mm.

Geographical Distribution: Three specimens are known from the eastern South Pacific Ocean (10.5 to 17 mm mantle length) 
and one from the western South Pacific Ocean. One specimen of unconfirmed identification was captured in the western North 
Atlantic Ocean. Depths of capture are recorded from 1 400 to 2 972 m in open nets.

Literature: Young and Vecchione (2003c), Young et al. (2007).

Promachoteuthis sp. D Young, Vecchione and Roper, 2007

Promachoteuthis sp. D Young, Vecchione and Roper, 2007, Reviews in Fish Biology and Fisheries, 17(2-3): 353-365 [362], 
[Type locality: 16°35’E, 34°15’S in the south Atlantic Ocean. Captured from the WALTHER HERWIG RA/, at 1550 m depth].

Size: Mantle length as currently known is 16 mm. Original mantle length at capture was 42 mm.

Geographical Distribution: This species is known from only a single specimen that was taken at 34°15’S, 16°35’E in the 
South Atlantic Ocean, at 1 550 m, in an open net.

Literature: Young and Vecchione (2003d), Young et al. (2007).



Cephalopods of the World 377

2.26 Family PSYCHROTEUTHIDAE Thiele, 1920 by Clyde F.E. Roper and Patrizia Jereb

Psychroteuthidae Thiele, 1920, Deutsche Südpolar Expediton, 1901 to 1903, Zoologie, 16(8):433-465 [440], [note: published 
in 1920, not 1921],

Type Genus: Psychroteuthis Thiele, 1920.

FAO Names: En -  Glacial squids; Fr -  Encornets glaciaire; Sp -  Lurias glaciales.

Diagnostic Features: Mantle elongate, muscular, tapers to pointed tail. Fins sagittate, rhomboidal, muscular, length 55
to 60% of mantle length; anterior fin lobes distinct; posterior margins join mantle to form pointed tail. Eyes proportionally very 
large. Buccal connectives attach to dorsal borders of arms IV (formula DDVD). Funnel-locking cartilage a very slightly curved, 
narrow, simple groove. Arms muscular, subequal in length; arm suckers biserial; sucker rings smooth except on distalmost 
suckers. Tentacles long, muscular; tentacular clubs expanded; carpal locking region extends proximally along ventral 
edge of tentacular stalk with a row of alternating knobs and suckers (some may be biserial) and dorsally along distal 
portion; manus with suckers quadriserial proximally, the ventromedian series with greatly enlarged suckers, those of the 
dorsomedian series somewhat enlarged; distal manus and dactylus with 4 to 7 series of suckers. Gladius long, slender, with 
short rachis and very long vane that is widest anteriorly, then tapers evenly to the narrow, cup-like terminus. A large, composite 
photophore occurs on the tips of arms III in mature females (males?), consisting of transverse light-producing plates 
arranged in a zig-zag pattern and covered with black-pigmented shields. Photophores on mantle and head absent. Mantle 
length to 440 mm. Lower beak with an obtuse jaw angle not obscured from the side by a low wing fold; a long, curved jaw edge 
almost as long as the wing; wings broad; rostrum moderately narrow; hood stands high above unthickened crest and has a 
shallow notch; a thick fin or ridge runs to the middle of the posterior edge of the lateral wall.

Size: Medium-sides squid; maximum mantle length up to 440 mm.

Geographical Distribution: Southern Ocean.

Remarks: This monotypic family is based on Psychroteuthis glacialis, originally described from incomplete specimens from 
the stomachs of penguins and seals. Two other species have been suggested (Roper et al., 1969b, Nesis, 1982), but they never 
have been described nor named. Specimens of 7? glacialis noware very abundant in research collections as a result of several 
decades of intensive research and collections in Antarctic waters, as well as on Antarctic marine and terrestrial predators. The 
sole species, Psychroteuthis glacialis, has been shown to be the most abundant species of muscular squid in the Weddell 
Sea, as well as the only pelagic cephalopod that occurs in considerable abundance in the Antarctic Sea lee Zone (Piatkowski, 
1999). It is the predominant squid in the Southern Ocean in waters close to the Antarctic continent.

Literature: Roper et al. (1969b), Nesis (1982, 1987), Roper et al. (1985), Sweeney and Young (2003x), Piatkowski (2008).

Psychroteuthis Thiele, 1920

Psychroteuthis Thiele, 1920, Deutsche Südpolar-Expediton, 1901 to 1903, Zoologie, 16(8): 433-465 [440], 

Type Species: Psychroteuthis glacialis Thiele, 1920.

Diagnostic Features: The distinguishing features are the same as those of the monotypic family.
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Psychroteuthis glacialis Thiele, 1920 Fig. 357

P sychroteu th is g lacia lis  Thiele, 1920, Deutsche 
Südpolar-Expediton, 1901 to 1903, Zoologie, 16(8): 
433-465 [440], [Type locality: 66°S, 89°E, southern Ocean],

Frequent Synonyms: None.

FAO Names: En -  Glacial squid; Fr -  Encornet glacial; 
Sp -  Luria glacial.

Diagnostic Features: Since the family 
and genus are monotypic the characters 
listed under the family currently are 
applicable.

Geographical Distribution: This species 
is circumglobal in Antarctic waters, 
p rinc ipa lly  south of the A n ta rc tic  
Convergence (Fig. 358).

Habitat and Biology: Psychroteuthis 
glacialis is an oceanic species reported 
from less than 200 to 920 m, taken with 
benthic and bentho-pelagic trawls.
Paralarvae and juveniles occur at or near 
the surface because they frequently are 
preyed upon by many species of seabirds, 
penguins and marine mammals. Likewise, 
adults as they undergo ontogenetic 
descent into the depths are a major prey 
species for deeper-diving forms. Among its 
predators are the following: seabirds, such 
as the sooty albatross, grey-headed 
albatross, white-chinned petrel; penguins, 
like the Emperor penguin, Adelie penguin, 
gentoo penguin; pinnipeds, as the
southern elephant seal, Weddell seal, Ross seal, Antarctic fur seal; odontocete cetaceans, such as the southern bottlenose 
whale and sperm whale; fishes, like the albacore tuna and other large species. In turn, P. glacialis preys on krill, Euphausia 
superba. Size-frequency data indicate that the species has a 2-year life cycle; males mature earlier and at a smaller size than 
females. Paralarvae, especially, show a strong similarity to paralarvae of Histioteuthidae, especially with regard to the shape of 
the fins, tentacular club with suckers much smaller 4o<.w 2o°w v  2o°e we
than those on the arms and the anteriormost 
position in the mantle cavity of the digestive gland.

tentacular club dorsal view

Fig. 357 Psychroteuthis glacialis

ventral view

60°W 60°E

100°W 100°E

Size: The maximum mantle length reported is 
440 mm.

Interest to Fisheries: Currently no specific direct 
interest as a fishery resource exists, but the 
species is of major importance as prey for both 
exploited and unexploited predatory species. 
Furthermore, since the musculature is firm, 
non-ammoniacal, and since the species is large 
(up to 440 mm mantle length) and apparently very 
abundant, it should be considered a potentially 
valuable resource. This seems more likely now 
that deep trawling activities continue to probe 
mesopelagic and upper bathypelagic depths.

Local Names: None available.

Literature: Filippova (1972, 1992 [1991]), Roper
et al. (1969b), Nesis (1982, 1987), Piatkowski
(1989, 2008).

140°W 160®W 180° 160°E 140°E

Fig. 358 Psychroteuthis glacialis
J Known distribution
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2.27 Family PYROTEUTHIDAE Pfeffer, 1912 by Clyde F.E. Roper and Patrizia Jereb

Pyroteuthidae Pfeffer, 1912, Ergebnisse der Plankton-Expedition der Humboldt-Stiftung, 2F(a): 815pp, 48 plates [189],

Type Genus: Pyroteuthis Hoyle, 1904.

FAO Names: En -  Fire squids; Fr -  Encornet feu; Sp -  Fuegolurias.

Diagnostic Features: Buccal crown with 7 or 8 supports. Buccal connectives attach to dorsal margins of arms IV. Secondary 
buccal connectives attach to ventral margins of arms I and II. Gladius with small, strongly pointed conus and elongate eone field; 
rostrum absent. Straight mantle-funnel locking apparatus; biserial armature on arms. Hooks present on arms I to III (at least); 
hook presence on tentacular club varies with genus; armature on manus always in 4 series. Photophores present on viscera, 
eyeballs, and tentacles. Photophores absent from fins, mantle, funnel, head, and arms. Nidamental glands present; oviducal 
glands normal on one side, may be reduced or absent on other side. Oviduct single, unpaired. Right or left arm IV 
hectocotylized. Fins subterminal; posterior lobes distinct. Tail not fleshy but acute, supported by needle-like terminal 
conus of gladius; vesicles absent. Nuchal folds absent. Tentacles with permanent constriction and angular bend near 
base; stalk “ligament” and vein leave tentacle distal to base and not in membrane. Ink sao embedded in digestive gland.

Size: Small-sized squid; maximum mantle length 50 mm.

Geographical Distribution: The species of this family are broadly distributed worldwide throughout the major oceans and the 
Mediterranean Sea in tropical and temperate waters. They are epipelagic as paralarvae and juveniles, then as adults they 
descend to upper mesopelagic habitats, from which they undergo diel vertical migrations into the epipelagic zone at night.

Habitat and Biology: Pyroteuthids are among the more common squids found in the midwaters of the open ocean. They are 
epipelagic as paralarvae and juveniles, then as adults they descend to upper mesopelagic habitats, from which they undergo 
diel vertical migrations into the epipelagic zone at night.

Remarks: The Pyroteuthidae was raised to full familial level together with its sister taxa, formerly subfamilies, Enoploteuthinae 
and Ancistroteuthinae by Clarke (1988b). Young etal. (1998b) present the history of these familial changes, diagnostic features 
of their genera, a list of currently accepted species and their distributions. A phylogenetic study confirmed the validity of dividing 
the group into 3 families (Young and Harman, 1998). The 2 genera currently recognized in the family Pyroteuthidae are 
Pyroteuthis and Pterygioteuthis, species of which are very broadly cosmopolitan in tropical to temperate waters, principally as 
members of the upper mesopelagic realm. All species undergo diel vertical migrations into the epipelagic waters at night.

Key to the genera of Pyroteuthidae

1a. Hooks present on tentacular clubs and on arms IV; hooks on club arranged in 1 series, on arms in 2 
series over entire length; relatively numerous; 12 photophores on ventral side of eyeball (none 
lidded), 9 large (of different sizes) and 3 small; 10 photophores in mantle cavity include 3 in a row 
transverse to the longitudinal axis of body at the level of gills; 6 or 7, sometimes 8, photophores on 
tentacular stalk of young and adults; right ventral arm hectocotylized; without a tooth plate; only left 
oviduct developed; right oviduct may be present but significantly reduced . . . .  Genus Pyroteuthis Hoyle, 1904 

1b. Hooks absent on tentacular club; no hooks, or not more than 2 hooks, on arms IV; hooks few, only in 
1 or2 series in middle of arms I to III; 14 ro 15 photophores on ventral side of eyeball (1 lidded), 10 
large and 4 or5 small; 8 photophores in mantle cavity, including only 1 at level of gills on longitudinal 
axis of body; 4 photophores on tentacular stalk; left ventral arm hectocotylized, with a tooth plate; 
only right oviduct developed in females ............................................................ Genus Pterygioteuthis Fischer, 1896

Literature: Roper et al. (1969b), Young et ai. (1998b), Sweeney and Young (2003z), Lindgren et ai. (2008).

Pyroteuthis Hoyle, 1904

Pyroteuthis Hoyle, 1904, Bulletin o f the Museum o f Comparative Zoology, Harvard, 43(1): 1-71 [42],

Type Species: Pyroteuthis margaritifera (Rüppel, 1844).

Frequent Synonyms: Charibditeuthis Vivanti, 1912; Ioteuthion Pfeffer, 1912 (pars); Pterygonepion Pfeffer, 1912.

Diagnostic Features: More than 13 hooks per arm, in 2 transverse series; hooks present on arms IV. Tentacular club 
with 1 series of hooks and 3 series of suckers on manus. Twelve photophores on ventral surface of eyeballs. Eyeball 
photophore number 6 (= lidded photophore) absent. Six or 7 separated photophores embedded along tentacular stalk. Oviducts 
are paired; left oviduct reduced in size. Right arm IV hectocotylized; toothed plate absent.

Remarks: Three species of Pyroteuthis currently are recognized (P margaritifera, P  addolux, P  serrata). However, 
because entities are so widely distributed and exhibit marked variation, most notably in P. margaritifera, for example, it seems 
probable that a considerable species complex is involved.
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Pyroteuthis margaritifera (Riippel, 1844) Fig. 359

Enoploteuthis margaritifera Rüppel, 1844, Giornale del Gabinetto 
Letterário di Messina, 5(27-28): 129-135 [130, fig. 1 ]. [Type locality:
Messina, Sicily, southern central Mediterranean Sea],

Frequent Synonyms: Pyroteuthis (Pterygonepion) mediterranea 
Pfeffer, 1912; Charibditeuthis maculata Vivanti, 1912; Pyroteuthis 
margaritifera aurantica Joubin, 1924.

FAO Names: En -  Jewel enope squid; Fr -  Encornet-bijouter;
Sp -  Enoploluria joyera.

Diagnostic Features: Longitudinal membrane of hectocotylus on 
right arm IV long, about 33% of arm length (measured from first 
proximal hook); membrane begins distal to seventh to ninth pair of hooks.
Normally no additional small photophores on tentacular stalk between 
first (proximal) and second photophores (but present in southern and 
western Australian specimens). Arms long, very strong; all, including 
arms IV, bear hooks in 2 series, almost to tips. Tentacular clubs with 
1 central series of 3 or 5 hooks and 2 series of suckers.

Size: The maximum mantle length reaches to 50 mm.

Geographical Distribution: This species is cosmopolitan in tropical, 
subtropical to temperate waters of all oceans and the Mediterranean Sea 
(where it is the sole representative of the genus) (Fig. 360).

Habitat and Biology: The upper mesopelagic zone is the daytime adult 
habitat; adults then undergo diel vertical migration into epipelagic waters 
at night. For example, off Bermuda, closing-net studies showed that 
P  margaritifera occurs principally at 375 to 500 m during the day and 
ascends to 75 to 175 m at night. Open net studies off the Canary Islands 
placed animals at 400 to 800 m during the day and at 50 to 100 m to 
200 m at night. In the South Pacific Ocean the species is common in the 
mixed waters of the subtropical frontal zone and the sub-Antarctic waters.
The species occurs in the eastern Mediterranean Sea/northern Aegean 
Sea in the mesobathyal basins.

Interest to Fisheries: The species is of no interest to fisheries at the present time.

Local Names: ITALY: Totanello perlifero.

Literature: Young (1972a), Roper and Young (1975), Alexeyev (1994a), Lindgren etal. (2008).

dorsal view 

Fig. 359 Pyroteuthis margaritifera

Fig. 360 Pyroteuthis margaritifera
K now n distribution
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Pyroteuthis addolux Young, 1972 Plate X , 62

Pyroteuthis addolux Young, 1972a, Smithsonian Contributions to Zoology, 97: 1-159 [22, pis. 3 B, 4 l-Q, S], [Type locality: 
3Ï°39’N, 133°16’W, eastern North Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length is 50 mm.

Geographical Distribution: This species occurs in the eastern sector of the central North Pacific Ocean from Hawaii to 
California as well as in the California Current.

Habitat and Biology: Adults are mesopelagic inhabitants that probably undergo ascent into the epipelagic zone at night. 

Interest to Fisheries: No interest in a commercial fishery exists at present.

Literature: Young (1972a), Young (1978), Lindgren et al. (2008).

Pyroteuthis serrata Riddell, 1985

Pyroteuthis serrata Riddell, 1985, Fisheries Research Bulletin, New Zealand, 27: 1-52 [10, figs 3, 4a, b, d, f], [Type locality: 
Kermadec Islands, northeast of New Zealand’s North Island, western South Pacific Ocean],

Frequent Synonyms: None.

Size: The maximum mantle length reaches 40 mm.

Geographical Distribution: This species occurs off New Zealand north of the tropical convergence, around 30°S.

Habitat and Biology: The species inhabits mesopelagic to epipelagic zones and presumably is a diel vertical migrator. 

Interest to Fisheries: None.

Literature: Riddell (1985).

Pterygioteuthis Fischer, 1896 Plate X , 63

Pterygioteuthis Fischer, 1896, Journal de Conchyliologie, Paris, 43(4): 205-211, pi. IX [210],

Type Species: Pterygioteuthis giardi Fischer, 1896.

Frequent Synonyms: Ioteuthion Pfeffer, 1912 (pars).

Diagnostic Features: Very few arm hooks exist, located only in middle portions of arms I to III, in 1 or 2 transverse series; 
a maximum of 2 hooks on arms IV, sometimes none. Tentacular clubs without hooks. Fourteen or 15 photophores on 
ventral surface of eyeballs, 10 large, 4 or 5 small; eyeball photophore number 6 is lidded. Four photophores embedded on 
tentacular stalk. Only right oviduct developed. Left arm IV hectocotylized; toothed plate present.

Remarks: Three species currently are recognized: Pterygioteuthis giardi, P. gemmata and P. microlampas Each species is 
very broadly distributed in its own particular pattern, throughout the tropical, subtropical (occasionally temperate) Atlantic, 
Pacific and Indian Oceans and the Mediterranean Sea. Given such broad distributions, considerable geographic variation 
exists, some of which has been recognized as subspecific in nature; with continued exploration additional taxa could be 
described.
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Pterygioteuthis giardi Fischer, 1896 Fig. 361

Pterygioteuthis giardi Fischer, 1896, Journal de Conchyliologie, Paris, 43(4): 205-211 [211, pi. IX: figs 1-7], [Type locality: off 
Cape San Francisco, Galapagos Islands, south of Guaylas, eastern Equatorial Pacific],

Frequent Synonyms: Pyroteuthis (Pterygonepion) planctonica Pfeffer, 1912.

FAO Names: En -  Roundear enope squid; Fr -  Encornet boubou; Sp -  Enoploluria orejuda.

Diagnostic Features: Mantle small, acutely tapered to a short, sharp tail. Fins rounded 
with large anterior and posterior lobes; fins do not meet posteriorly. Ventral surface of each 
eye studded with 15 iridescent photophores; photophore number 6 is lidded. Tentacles 
long, thin. Tentacular clubs compact, without hooks, 4 series of suckers on manus. Arms 
short, strong; arms I to III with 2 series of hooks, fewer than 8 per arm, only in middle section; 
hooks absent from arms IV, except on adult males with a few hooks (usually no more than 
2), but no suckers; arms IV in females devoid of suckers; left arm IV hectocotylized; 
toothed plate present; 1 or 2 hooks on right arm IV in males. Eight visceral photophores; 
15 photophores on ventral and posterior surface of eyeballs. Oviduct developed on right 
side only; left oviduct absent.

Size: The maximum mantle length attained is 
40 mm.

G eo g rap h ica l D is trib u tio n : This species/ 
subspecies complex is distributed worldwide as a 
cosmopolitan tropical- subtropical form in oceanic 
waters. It is mesopelagic and ascends into the 
epipelagic zone at night. This is the sole species of 
the genus reported sofarforthe Mediterranean Sea 
(Fig. 362).

Habitat and Biology: This is a predominantly 
oceanic species with a depth distribution that 
ranges from just below the surface to about 500 m. 
It is known to undertake diel vertical migrations: off 
Bermuda it is found in 250 to 500 m by day and in 50 
to 250 m at night. Off Hawaii it is a facultative 
inhabitant of the mesopelagic boundary zone. The 
species is preyed upon by large dolphins (e.g. 
Tursiops truncatus) and pelagic fishes. hectocotylus

. . . . . .  ventral viewFig. 361 Pterygioteuthis giardi

30° N 30®N

Fig. 362 Pterygioteuthis giardi
Known distribution
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Interest to Fisheries: No interest to fisheries exists at present.

Remarks: Nesis (1982, 1987) distinguishes 2 subspecies: Pterygioteuthis giardi giardi (Atlantic) and P  giardi hoylei 
(Indo-Pacific ) based on differences in the size of the hooks on the right arm IV of males. These forms were first given this 
taxonomic status by Pfeffer (1912) based on descriptions by Hoyle (1904) of the latter form from the eastern Equatorial Pacific. 
A careful study, however, of spéciation in this taxa has never been made (Young and Mangold, 1996b)

Local Names: ITALY: Totanello orecchiuto.

Literature: Young (1972a,b), Clarke and Lu (1975), Young and Mangold (1996b), Lindgren et al. (2008).

Pterygioteuthis gemmata Chun, 1908

Pterygioteuthis gemmata Chun, 1908, Zoologischer Anzeiger, 33(2): 86-89 [87], [Type locality: 5°51’N, 21°40’W, North 
Atlantic Ocean],

Frequent Synonyms: ?Pyroteuthis (Ioteuthionj schnehageni Pfeffer, 1912.

Size: The maximum mantle length reaches 40 mm.

Geographical Distribution: Pterygioteuthis gemmata is principally an anti-equatorial species in the Atlantic, Pacific and 
Indian Oceans. It is not recorded from the Mediterranean Sea to date.

Habitat and Biology: Adults are mesopelagic at 300 to 600 m during the day off southern California, then they ascend into the 
upper 200 m of the epipelagiczone during nightly vertical migrations. In the Canary Basin the species occurs at 50 to 100 m to 
200 m at night and descends to 400 to 800 m during the day.

Interest to Fisheries: No interest exists at present.

Literature: Young (1972a,b), Cairns (1976), Nesis (1993d), Arkhipkin (1997b).

Pterygioteuthis microlampas Berry, 1913

Pterygioteuthis microlampas Berry, 1913b, Proceedings of the United States National Museum, 45(1966): 563-566 [566], 
[Type locality: Kaiwi Channel, Hawaiian Islands, central North Pacific],

Frequent Synonyms: None.

Geographical Distribution: This species occurs in the central Pacific Ocean and the South Pacific Ocean, north of the tropical 
convergence.

Literature: Arnold and Young (1974), Bower et al. (1999c).
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2.28 Family THYSANOTEUTHIDAE Keferstein, 1866 by Clyde F.E. Roper and Patrizia Jereb

Thysanoteuthidae Keferstein, 1866, In Bronn, H.G., Die Klassen und Ordnungen des Thierreichs wissenschftlich dargestellt in 
Wort und Bild, 1862-1866, Weichtier (Malacozoa), 3(2): 1307-1464 [1445],

Type Genus: Thysanoteuthis Troschel, 1857.

FAO Names: En -  Rhomboid squids, Diamondback squids; Fr -  Chipilouas; Sp -  Chipirones

Diagnostic Features: Mantle is very muscular, powerful (in adults to 60 to 85% body weight) with bluntly rounded posterior 
end and highly developed collagenous tunic system; mantle thickness in adults up to 50 mm (6.5% mantle length); width 25% of 
length. The long, broad, very muscular rhomboidal fins extend entire length of mantle, not fused together along dorsal 
midline; greatest fin width at anterior two-thirds to three-fourths of fin length; fin width 75 to 85% of fin/mantle length in 
adults. Head width similar to mantle width. Funnel strongly muscular, accompanied with prominent funnel groove. 
Mantle-funnel and mantle nuchal locking apparatus unique, well developed, the most characteristic familial traits. 
Funnel-locking apparatus subtriangular with rounded angles, long, narrow longitudinal groove, short, broad 
transverse groove, knobs at juncture of grooves; forms a “sideways-T” shape: H; large and robust, its length is from 
13 to 15% mantle length. Mantle component with ridges of corresponding form. Nuchal locking apparatus extremely well 
developed, with 2 large, swollen, hook-like knobs on mantle component that interlock with 2 conforming depressions and 
knobs on the nuchal component. Buccal connective formula DDVV. Arms with no sexual dimorphism in shape or external 
morphological traits in adults, but differences occur in length of arms III in immature squids of 120 to 450 mm mantle length 
(arms III length in males 75 to 110% of mantle length, in females about 50% mantle length). Arm formula III.II.IV.I (or IV = I). 
Arms relatively short, strongly muscled, with 2 series of suckers (no hooks) and well-developed wide protective 
membranes expanded on long cirri-like trabeculae; especially well developed on arms III, less so on arms II; arms I to III 
with distinct aboral keels. Arm sucker rings with 20 to 26 sharp conical teeth. Tentacles relatively short, strongly muscled; 
tentacular clubs widened, relatively long; manus with 4 series of suckers that extend together to tip of dactylus; 
carpal-locking apparatus extends proximally along stalk as 2 series of alternating knobs and suckers. Suckers on 
manus of clubs with 15 to 29 fine, strongly pointed, conical teeth. Left ventral arm (IV) hectocotylized. In mature males the 
hectocotylized distal region occupies from 13 to 20 sucker rows and 30 to 35% of the arm length. The modified part of the arm 
has tiny untoothed suckers with smooth horny rings and 2 oval glandular enlargements. The male reproductive system is 
characterized by a very long, narrow Needham’s sao (40 to 60% mantle length) and a long muscular penis; the female system 
has hypertrophied oviducal glands (40 to 52% mantle length) with a very large lancet-like second section (30 to 40% mantle 
length) and relatively small oviducts, with distribution of the main ovarian afferent and efferent blood vessels in mesentery 
protruding dorsally into the ovary. One well-developed anal photophore on ink sac near anal papilla in young squid from 
60 to 350 mm mantle length; photophore gradually reduced, non-functional in adults. The gladius very unusual for 
oegopsid squids. Pro-ostracum very wide, greatest width near anterior margin of gladius; rachis narrow with short anterior free 
lobes; lateral plates (the first paired elements from the rachis) narrow with hyperbolic anterior margins; wings (the second paired 
elements from the rachis) gradually widen anteriorly, their width about equal to the width of the rachis plus the lateral plates; 
anterior lobes of wings protrude beyond the lateral plates almost to the level of the anterior margin of the rachis; the conus is 
greatly reduced, cup-shaped; the rostrum is absent; the anterior, enlarged part of the gladius bends strongly toward the ventral 
side of the mantle and protrudes into the mantle cavity; consequently, the dorsal and lateral parts of the inner complex of organs 
are covered by the curved wings of the gladius, and the gills are situated between the gladius wings and the inner surface of the 
mantle. The radula has 7 transverse rows of teeth. The beak is very characteristic with small, robust rostra on both 
mandibles; rostrum of lower jaw pointed; jaw angle is distinct, sharp, with a shoulder tooth; the hood is short with a curve on the 
ventral edge; a well-pronounced transparent strip present; the shape of the beak closely resembles that of Architeuthis but 
differences exist: the form of the rostrum (no small hook on rostrum); the jaw edge to wing angle is more acute and beak size is 
smaller when the wings begin to darken.

Size: Large nektonic squid; adult size attains 100 cm or even 130 cm mantle length.

Interest to Fisheries: A strong local interest exists for the fishery in the Sea of Japan and in waters around Okinawa and 
Taiwan Province of China.The high commercial value makes it an important target species in Japan.

Remarks: This family now is considered to be monotypic. Formerly, 2 genera, Thysanoteuthis Troschel, 1857 and 
Cirrobrachium Hoyle, 1904, were included in the family. However, Cirrobrachium was declared to be a junior synonym of 
Thysanoteuthis (Nigmatullin and Arkhipkin, 1998: 158). Based on an analysis of gladius morphology of recent and extinct 
squids 3 evolutionary lines were distinguished: myopsid, oegopsid and thysanoteuthid (Bizikov, 1996). The thysanoteuthid 
gladius is archaic and unique among the squids: it most resembles gladii of Jurassic Loligosepiida. As a result, Bizikov (1996: 
231-233) removed Thysanoteuthis from the suborder Oegopsida and created for it a new suborder, Thysanoteuthida, within 
the order Teuthida. The rest of the oegopsid squids remained in the suborder, Oegopsida. This opinion also is supported by 
some archaic and distinct features in the structure of the female reproductive system, spermatozoa, hectocotylus (Nigmatullin, 
et al., 1991a; Nigmatullin and Arkhipkin, 1998) and statocyst (Young, 1989; Nixon and Young, 2003) that seem more closely 
related to Myopsida than to Oegopsida.

Literature: Roper et al. (1984), Nesis (1982, 1987, 1992a) Guerra (1992), Nigmatullin et al. (1995), Nigmatullin and Arkhipkin
(1998), Sweeney and Young (2003aa).
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Thysanoteuthis Troschel, 1857 

Thysanoteuthis Troschel, 1857, Archiv für Naturgeschichte, Berlin, 23(1): 40-76 [69],

Type Species: Thysanoteuthis rhombus Troschel, 1857.

Frequent Synonyms: Cirrobrachium Hoyle, 1904.

Diagnostic Features: The family is monotypic and generic characteristics are the same as given for the family. 

Remarks: See remarks given for family.

Thysanoteuthis rhombus Troschel, 1857 Fig. 363

Thysanoteuthis rhombus Troschel, 1857, Archiv für Naturgeschichte, 
Sicily, Mediterranean Sea],

Frequent Synonyms: S ep io teu th is  m ajor  Gray, 1828; 
Thysanoteuthis elegans Troschel, 1857; T. nuchalis Pfeffer, 1912; 
Cirrobrachium filiferum  Hoyle, 1904; C. danae Joubin, 1933.

FAO Names: En -  Diamondback squid, Rhomboid squid;
Fr -  Chipiloua commun; Sp -  Chipirón volantin.

I------------------------- 1
30 mm

dorsal viewfunnel-locking apparatus tentacular club

Fig. 363 Thysanoteuthis rhombus

Diagnostic Features: Thysanoteuthis rhombus is monotypic, so the characters detailed at the family level are diagnostic. The 
most characteristic traits are the long, broad rhomboidal fins that occupy the entire length of mantle, the H-shaped mantle-funnel 
locking cartilages, the presence of the anterior intestinal (anal) photophore in immature squid and the unique shape and 
structure of the gladius.

Size: The maximum mantle length of both sexes is the same, 100 cm, possibly to 130 cm, and the maximum body weight 
known is 24 to 30 kg, probably more. Maximum size of a sexed and measured male is 85 cm mantle length and of a female is 
82 cm mantle length.

23(1): 40-76 [70, pis. 4, 5], [Type locality: Messina,
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Geographical Distribution: Thysanoteuthis rhombus is a cosmopolitan species, a common circumglobal inhabitant of warm 
tropical and subtropical open waters of the world oceans, the Mediterranean Sea and the Caribbean Sea. It also reaches higher 
latitudes, the temperate boreal and notalian regions, transported by warm currents, e.g. the Tsushima, Kuroshio, Agulhas, 
Brazil Currents and the Gulf Stream. Thus, with the Tsushima Current, it penetrates into the Sea of Japan to 41°57’N to 
140°57’E, and with the Agulhas Current to the Cape of Good Hope area. It inhabits open oceanic waters and only rarely 
approaches the shelf zone driven there by warm currents in the peripheral range of the species. It avoids the oligotrophic central 
waters of the open ocean. It occupies epipelagic to upper mesopelagic depths, and it undergoes diel vertical migrations 
(Fig. 364).

60°E 120°E 180° 120°W 60°W 0°

Fig. 364 Thysanoteuthis rhombus
Know n dis tribution

Habitat and Biology: Thysanoteuthis rhombus is an epipelagic to mesopelagic species that inhabits open oceanic waters in 
excess of 400 m bottom depth where surface water temperature principally is greater than 20°C. Paralarvae and juveniles live in 
the epipelagic zone. Subadults and adults (300 to 850 mm mantle length) make daily vertical migrations in the upper 600 to 800 
m. At night most of the population migrates toward the surface (Oto 50 m), then in daytime descends to depths from 400 to 800 
m, mainly 450 to 650 m. Distribution and migration depend on the surface circulation of oceanic waters. Despite its eunektonic 
appearance, T. rhombus is a relatively passive migrant that undertakes long seasonal migrations in the warm waters of 
peripheral oceanic currents. Consequently, it is characterized paradoxically as a planktonic nekteur. During most of its life cycle 
it does not swim actively. Rather, it propels itself slowly by gentle undulation of its long, broad, diamond-shaped fins. However, 
when it encounters danger, T. rhombus is capable of a powerful reactive jet of short duration. This low-energy life style enables 
the rhomboid squid to maintain very high growth rates, among the highest of all squids. By the age of 300 days the squid reach 
800 mm mantle length and 17.5 kg body weight. Males reach maturity mainly at 400 to 550 mm mantle length (age 170 to 200 
days), and females mature at 550 to 650 mm mantle length (age 230 to 250 days). The life span is 1 year. Spawning lasts 
throughout the year in tropical waters and during the warm season in peripheral regions. Needham’s sac stores from 10 to 40 
spermatophores 60 to 100 mm long. The potential fecundity of females is from 2.5 to 5 million oocytes. The development of 
oocytes is asynchronous. The size of ripe eggs is from 1.6 to 1.8 mm. Maximum egg numbers in oviducts is up to 140 000; 
spawned egg masses contain from 32 000 to 75 000 embryos. Spawning is intermittent, with multiple fillings and evacuations of 
the oviducts. In females 8 to 30 seminal receptacles are located on the ventral part of the buccal membrane. Mating occurs in 
the “head to head” position. The pelagic egg mass is a large cylinder (0.6 to 2 m long, 0.11 to 0.3 m diameter) of transparent 
gelatinous mucus with pink-violet embryos that are distributed in a double spiral in the outer layer. Hatching size is 1.4 to 1.6 mm 
mantle length. Development includes a paralarval stage. No pronounced geographical variability occurs in the main 
morphological features and ecological-population parameters (e.g. size and age at maturity). The same phenomenon is 
observed for genetic variability: mitochondrial DNA sequences differ very little between conspecific individuals from the western 
and eastern Pacific Ocean. The population density is low, mainly from 0.01 to 100 specimens per km2. Total minimum estimated 
biomass within the vast geographical range of the species is only about 1.5 to 2.5 million tonnes only. The greatest abundance 
occurs in the productive zones of the open ocean and in coastal areas at the periphery of the range, mainly in the southwestern 
part of the Sea of Japan. The social organization is unique among squids. It consists of pairs formed of same-sized males and 
females that occur at an immature stage of less than 100 mm mantle length, and they probably remain together constantly 
during their lifetimes (monogamy). Small schools of pairs may be locally common. Arm length and probably the anal photophore 
play the key role in pair formation in immature squids. The reproductive and behavioural strategies are adaptations to low 
population density and inactive life style. Juveniles feed on crustaceans, small cephalopods and fishes in subsurface waters,
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but subadults and adults feed mainly in daytime in deep-water layers mostly from 400 to 650 m on dense concentrations of 
non-active midwater fishes. Predators include different species of ommastrephid squids, dolphin fish (Coryphaena), lancet fish
(Alepiscims 2 species), various species of tuna, e.g. Thunnus albacares, T. obesus, T. alalunga, Katsuwonus pelamis, 
swordfish, Gempylus serpens, sharks and mammals (e.g. dolphins, rough-toothed dolphin (Steno bredanensis), false killer 
whale, sperm whale).

Interests to Fisheries: The flesh is firm and flavorful and a significant fishery exists in the coastal waters of the Sea of Japan 
and around Okinawa. Its high commercial value makes it an important target species in these waters. The only commercial 
fishery for this species is in Japan and locally in Taiwan. This species has a very high quality, tender meat that yields a very high 
price (about 0.7 to 2 million yen per tonne), a highly profitable fishery. Catches are not reflected in FAO statistics. The 
T. rhombus fishery began in the Sea of Japan off Hyogo Prefecture in 1962 as a nighttime fishery from small boats using baited 
hooks. In 1967, angling gear called “taru-nagashi”, comprising a buoy and a vertical line with 1 or2 attachedjigs, was introduced 
as a daytime fishery. Annual catches varied fromO to 2 tonnes to 232 tonnes (1964), 619 tonnes (1967) and 516 tonnes (1972). 
In 1990 to 1995 total annual Japanese catches varied between 1 613 tonnes and 2 670 tonnes, then in 1998 it decreased to 200 
tonnes and in 2001 peaked to almost 6 000 tonnes. Since 1998 annual catches averaged close to 4 900 tonnes. The main 
fishing grounds (90% of catch) are situated in the Sea of Japan, Okinawa Prefecture, and Kagoshima Prefecture. A small 
fishery also occurs near the Ogasawara Islands (2 to 7 tonnes in 1995 to 2000). Currently T. rhombus is caught in the Sea of 
Japan using “taru-nagashi” and inshore stationary trap nets. The fishing grounds occur at bottom depths of 100 to 500 m, where 
the jigs are set in midwater near the 100 m zone. The Sea of Japan fishery runs from July to February, with peak catches in 
Septemberto December. In Hyogo Prefecture, the fishery typically starts in August and peaks in October. In Toyama, Kyoto and 
Hyogo, the peak catches occur in Octoberto December when the squid are 200 to 700 mm mantle length. The fishery started in 
Okinawa Prefecture in 1989 with the same type of fishing gear as used in the Sea of Japan. Catches in Okinawa peaked in 2003 
at 2 300 tonnes; these usually comprise about half of the national catch. Highest catches occur in March to April when adult 
squid of 700 to 850 mm mantle length are caught. This is primarily a daytime fishery with “hata-nagashi” gear, which consists of 
several jigs fished at depth on a line attached to several buoys with flags at the surface. The gear is set to about 500 m depth 
near the salinity minimum layer. The fishery employs boats smaller than 5 tonnes during the daytime and each boat uses 15 to 
20 sets of fishing gear. This squid also has the potential for a valuable fishery resource in the different parts of its range as 
bycatch whenever squid and finfish pelagic trawl fisheries develop in slope and oceanic areas, especially in highly productive 
frontal zones.

Local Names: ARGENTINA: Calamar rombo; CANARY ISLANDS: Calamar de lo alto, Calamar obispo; FRANCE: Chipilona, 
Chipiloua commun; ITALY: Totano rombo; JAPAN: Common -  Sode-ika and more local -  Aka-ika, Beni-ika (the Oki Islands), 
Taru-ika (area near Wakasa Bay), Kannon-ika (Toyama Prefecture) and Sei-ika (Okinawa Prefecture); KOREA: 
Nal-Ge-O-Jing-Eo; MEXICO (the Gulf of California): Calamar de aleta corrida; PERU: Calamar diamante; UKRAINE: 
Kal’mar-romb; SPAIN: Chipirone, Chipirón volantín; SOUTH AFRICA: Diamond squid; UK: Diamondback squid; USA: 
Diamondback squid; TAIWAN: Líng-qí-yóu.

Literature: Roper et al. (1984), Nigmatullin et al. (1995), Nigmatullin and Arkhipkin (1998), Takeda and Tanda (1998), Bower 
and Miyahara (2005), Miyahara etal. (2005).
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3. LIST OF NOMINAL SPECIES
The following list gives information (horizontally) in the order (i) the scientific name as it originally appeared, in alphabetical order 
according to the specific name; (ii) the author(s); (iii) date of publication; and (iv) present allocation.

NOMINAL SPECIES PRESENT ALLOCATION

ANCISTROCHEIRIDAE Pfeffer, 1912

Enoploteuthis lesueurii d’Orbigny, 1842

ARCHITEUTHIDAE Pfeffer, 1900

Architeuthis dux Steenstrup, 1857

Megateuthis martensi Hilgendorf, 1880

Mouchezis sanctipauli Velain, 1877

AUSTRALITEUTHIDAE Lu, 2005

Australiteuthis aldrichi Lu, 2005

BATHYTEUTHIDAE Pfeffer, 1900

Bathyteuthis abyssicola Hoyle, 1885

Bathyteuthis bacidifera Roper, 1968

Bathyteuthis berryi Roper, 1968

BATOTEUTHIDAE Young and Roper, 1968

Batoteuthis skolops Young and Roper, 1968

BRACHIOTEUTHIDAE Pfeffer, 1908

Brachioteuthis beanii Verrili, 1881

Brachioteuthis bowmani Russell, 1909

Brachioteuthis picta  Chun, 1910

Slosarczykovia circumantarctica, Lipinski 2001

Slosarczykovia linkovskyi, Lipinski, 2001

Tracheloteuthis behni Steenstrup, 1882

Tracheloteuthis riisei Steenstrup, 1882

CHIROTEUTHIDAE Gray, 1849

Asperoteuthis lui Salcedo-Vargas 1999

Asperoteuthis mangoldae Young, Vecchione and Roper, 2007

Chiropsis mega Joubin, 1932

Chiroteuthis acanthoderma Lu, 1977

Chiroteuthis calyx Young, 1972

Chiroteuthis imperator Chun, 1908

Chiroteuthis joubini, Voss 1967

Chiroteuthis picteti Joubin, 1894

Chiroteuthis spoeli, Salcedo-Vargas, 1996

Doratopsis exophthalmica Chun, 1908

Doratopsis lippula Chun, 1908

Loligopsis bonplandi Verany, 1839

Loligopsis veranii Ferussac, 1834

Mastigoteuthis levimana Lönnberg, 1896

Valbyteuthis danae Joubin, 1931

Ancistrocheirus lesueurii

Architeuthis dux 

Architeuthis martensi 

A rchiteuthis sanctipauli

A ustraliteuthis aldrichi

Bathyteuthis abyssicola 

Bathyteuthis bacidifera 

Bathyteuthis berryi

Batoteuthis skolops

Brachioteuthis beanii 

Brachioteuthis bowmani 

Brachioteuthis picta  

Slosarczykovia circumantarctica 

Brachioteuthis linkovskyi 

Brachioteuthis behnii 

Brachioteuthis riisei

Asperoteuthis lui 

Asperoteuthis mangoldae 

Chiroteuthis mega 

Chiroteuthis acanthoderma 

Chiroteuthis calyx 

Chiroteuthis imperator 

Chiroteuthis joubini 

Chiroteuthis picteti 

Chiroteuthis spoeli 

Planctoteuthis exophthalmica 

Planctoteuthis lippula 

Grimalditeuthis bonplandi 

Chiroteuthis veranyi 

Planctoteuthis levimana 

Planctoteuthis danae
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NOMINAL SPECIES PRESENT ALLOCATION

Valbyteuthis oligobessa Young, 1972 

CHTENOPTERYGIDAE Grimpe, 1922

Chtenopteryx canariensis Salcedo-Vargas and Guerrero-Kommritz, 2000

Chtenopteryx sepioloides Rancurel, 1970

Sepioteuthis sicula  Verany, 1851

CRANCHIIDAE Prosch, 1847

Ascocranchia joubini Voss, 1962

Bathothauma lyromma Chun, 1906

Belonella borealis Nesis, 1972

Carymoteuthis oceanica Voss, 1960

Cranchia maculata Leach, 1817

Cranchia (Owenia) megalops Prosch, 1847

Cranchia scabra Leach, 1817

Crystalloteuthis glacialis Chun, 1906

Desmoteuthis pellucida  Chun, 1910

Drechselia danae Joubin, 1931

Egea inermis Joubin, 1933

Galiteuthis armata Joubin, 1898

Galiteuthis phyllura  Berry, 1911

Helicocranchia pfefferi Massy, 1907

Leachia cyclura Lesueur, 1821

Leachia dislocata Young, 1972

Leachia reinhardti Steenstrup, 1856

Liguriella podophthalma  Issel, 1908

Liocranchia valdiviae Chun 1910

Loligo pavo  Lesueur, 1821

Megalocranchia maxima Pfeffer, 1884

Megalocranchia papillata  Voss, 1960

Mesonychoteuthis hamiltoni Robson, 1925

Pyrgopsis atlantica Degner, 1925

Pyrgopsis lemur Berry, 1920

Sandalops melancholicus Chun, 1906

Taonidium pacificum  Robson, 1948

Taonius suhmi Hoyle, 1886

Toxeuma belone Chun, 1906

Zygaenopsis pacifica  Issel, 1908

CYCLOTEUTHIDAE Naef, 1923

Cycloteuthis akimushkini Filippova, 1968

Cycloteuthis sirventi Joubin, 1919

Discoteuthis discus Young and Roper, 1969

Discoteuthis laciniosa Young and Roper, 1969

Planctoteuthis oligobessa

Chtenopteryx canariensis 

Chtenopteryx sepioloides 

Chtenopteryx sicula

Helicocranchia joubini 

Bathothauma lyromma 

Taonius borealis 

Megalocranchia oceanica 

Teuthowenia maculata 

Teuthowenia megalops 

Cranchia scabra 

Galiteuthis glacialis 

Teuthowenia pellucida 

Leachia danae 

Egea inermis 

Galiteuthis armata 

Galiteuthis phyllura 

Helicocranchia pfefferi 

Leachia cyclura 

Leachia dislocata 

Liocranchia reinhardti 

Liguriella podophthalma 

Liocranchia valdiviae 

Taonius pavo 

Megalocranchia maxima 

Helicocranchia papillata 

Mesonychoteuthis hamiltoni 

Leachia atlantica 

Leachia lemur 

Sandalops melancholicus 

Galiteuthis pacifica 

Galiteuthis suhmi 

Taonitis belone 

Leachia pacifica

Cycloteuthis akimushkini 

Cycloteuthis sirventi 

Discoteuthis discus 

Discoteuthis laciniosa
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NOMINAL SPECIES PRESENT ALLOCATION

ENOPLOTEUTHIDAE Pfeffer, 1900

A b ra lia  ßd icrabra lia ) affin is  Pfeffer, 1912 

A b ra lia  andamanica Goodrich, 1896 

A b ra lia  astrolineata  Berry, 1914 

A b ra lia  astrostricta  Berry, 1909 

A b ra lia  fasc io la ta  Tsuchiya, 1991 

A b ra lia  g ilch ris ti Robson, 1924 

A b ra lia  grim pei Voss, 1959 

A b ra lia  heminuchalis Burgess, 1992 

A b ra lia  lineata  Goodrich, 1896 

A b ra lia  m arisarabica  Okutani, 1983 

A b ra lia  multihamata  Sasaki, 1929 

A b ra lia  omiae Hidaka and Kubodera, 2000 

A b ra lia  redfield i Voss, 1955 

A b ra lia  renschi Grimpe, 1931 

A b ra lia  robsoni Grimpe, 1931 

A b ra lia  siedleckyi Lipinski, 1983 

A b ra lia  s im ilis  Okutani and Tsuchiya, 1987 

A b ra lia  spaercki Grimpe, 1931 

A b ra lia  steindachneri Weindl, 1912 

A b ra lia  trigonura  Berry, 1913 

Abraliopsis atlantica  Nesis, 1982 

Abraliopsis chuni Nesis, 1982 

Abraliopsis fa lco  Young, 1972 

Abraliopsis fe lis  McGowan and Okutani, 1968 

Abraliopsis pacificus  Tsuchiya and Okutani, 1990 

Abraliopsis scintillans  Berry, 1911 

Abraliopsis tu i Riddell, 1985 

Enoploteuthis anapsis Roper, 1964 

Enoploteuthis chunii Ishikawa, 1914 

Enoploteuthis dubia Mam, 1960 

Enoploteuthis galaxias  Berry, 1918 

Enoploteuthis h igginsi Burgess, 1982 

Enoploteuthis hoylei Pfeffer, 1884 

Enoploteuthis jones i Burgess, 1982 

Enoploteuthis leptura magnoceani Nesis, 1982 

Enoploteuthis m i grato  Burgess, 1982 

Enoploteuthis m igratory  Rancurel, 1970 

Enoploteuthis octolineata  Burgess, 1982 

Enoploteuthis semilineata  Alexeyev, 1994 

Enoploteuthis veranyi Rüppel, 1844

Abraliopsis affinis

A b ra lia  andamanica

A b ra lia  astrolineata

A b ra lia  astrostricta

A b ra lia  fascio lata

A b ra lia  g ilch ris ti

A b ra lia  grim pei

A b ra lia  heminuchalis

Abraliopsis lineata

A b ra lia  m arisarabica

A b ra lia  multihamata

A b ra lia  omiae

A b ra lia  redfield i

A b ra lia  renschi

A b ra lia  robsoni

A b ra lia  siedleckyi

A b ra lia  sim ilis

A b ra lia  spaercki

A b ra lia  steindachneri

A b ra lia  trigonura

Abraliopsis atlantica

Abraliopsis chuni

Abraliopsis fa lco

Abraliopsis fe lis

Abraliopsis pacificus

Watasenia scintillans

Abraliopsis tui

Enoploteuthis anapsis

Enoploteuthis chunii

A b ra lia  dubia

Enoploteuthis galaxias

Enoploteuthis higginsi

Abraliopsis hoylei

Enoploteuthis jonesi

Enoploteuthis leptura magnoceani

Enoploteuthis obliqua

Enoploteuthis reticulata

Enoploteuthis octolineata

Enoploteuthis semilineata

A b ra lia  veranyi
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NOMINAL SPECIES PRESENT ALLOCATION

Loligo leptum  Leach, 1817 Enoploteuthis leptura leptura

Onychoteuthis armatus Quoy and Gaimard, 1832 Abralia armata

Onychoteuthis morisi Verany, 1839 Abraliopsis morisii

GONATIDAE Hoyle, 1886

Berryteuthis magister nipponensis Okutani and Kubodera, 1987 Berryteuthis magister nipponens

Berryteuthis magister shevtsovi Katugin, 2000 Berryteuthis magister shevtsovi

Eogonatus tinro Nesis, 1972 Eogonatus tinro

Gonatopisis okutanii Nesis, 1972 Gonatopisis okutanii

Gonatopsis borealis Sasaki, 1923 Gonatopsis borealis

Gonatopsis japonicus  Okiyama, 1969 Gonatopsis japonicus

Gonatopsis makko Okutani and Nemoto, 1964 Gonatopsis makko

Gonatopsis octopedatus Sasaki, 1920 Gonatopsis octopedatus

Gonatus anonychus Pearcy and Voss, 1963 Berryteuthis anonychus

Gonatus antarcticus Lönnberg, 1898 Gonatus antarcticus

Gonatus berryi Naef, 1923 Gonatus berryi

Gonatus californiensis Young, 1972 Gonatus californiensis

Gonatus madokai Kubodera and Okutani, 1977 Gonatus madokai

Gonatus magister Berry, 1913 Berryteuthis magister

Gonatus onyx Young, 1972 Gonatus onyx

Gonatus oregonensis Jefferts, 1985 Gonatus oregonensis

Gonatus pyros Young, 1972 Gonatus pyros

Gonatus steenstrupi Kristensen, 1981 Gonatus steenstrupi

Gonatus ursabrunae Jefferts, 1985 Gonatus ursabrunae

Onychoteuthis fabricii Lichtenstein, 1818 Gonatus fabricii

Onychoteuthis kamtschatica Middendorfi, 1849 Gonatus kamtschaticus

HISTIOTEUTHIDAE Verrili, 1881

Calliteuthis celetaria celetaria Voss, 1960 Histioteuthis celetaria celetaria

Calliteuthis celetaria pacifica  Voss, 1962 Histioteuthis celetaria pacifica

Calliteuthis corona Voss and Voss, 1962 Histioteuthis corona corona

Calliteuthis Meleagroteuthis) heteropsis Berry, 1913 Histioteuthis heteropsis

Calliteuthis inermis Taki, 1964 Histioteuthis corona inermis

Calliteuthis meleagroteuthis Chun, 1910 Histioteuthis meleagroteuthis

Calliteuthis miranda Berry, 1918 Histioteuthis miranda

Calliteuthis reversa Verrili, 1880 Histioteuthis reversa

Cranchia bonnellii Ferussac, 1834 Histioteuthis bonnellii

Histiopsis atlantica Hoyle, 1885 Histioteuthis atlantica

Histiopsis hoylei Goodrich, 1896 Histioteuthis hoylei

Histiothauma oceani Robson, 1948 Histioteuthis oceani

Histioteuthis corona berryi Voss, 1969 Histioteuthis corona berryi

Histioteuthis corona cerasina Nesis, 1971 Histioteuthis corona cerasina

Histioteuthis eltaninae Voss, 1969 Histioteuthis eltaninae
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NOMINAL SPECIES 

Histioteuthis macrohista Voss, 1969 

Stigmatoteuthis arcturi Robson, 1948 

JOUBINITEUTHIDAE Naef, 1922 

Chiroteuthis portieri Joubin, 1916 

LEPIDOTEUTHIDAE Pfeffer, 1912 

Lepidoteuthis grimaldii Joubin, 1895 

LOLIGINIDAE Lesueur, 1821 

Alloteuthis africana Adam 1950 

Doryteuthispickfordi Adam, 1954 

Doryteuthis reesi Voss, 1962 

Doryteuthis sibogae Adam, 1954 

Loligo abulati Adam, 1955 

Loligo beka Sasaki, 1929 

Loligo bengalensis Jothinayagam, 1987 

Loligo bleekeri Keferstein, 1866 

Loligo brevis Blainville, 1823 

Loligo chinensis Gray, 1849 

Loligo diomedeae Hoyle, 1904 

Loligo duvaucelii D’Orbigny, 1835 

Loligo edulis Hoyle, 1885 

Loligo forbesii Steenstrup, 1856 

Loligo gahi d’Orbigny, 1835 

Loligo hardwickei Gray, 1849 

Loligo japonica  Hoyle, 1885 

Loligo ocula Cohen, 1976 

Loligo opalescens Berry, 1911 

Loligo pealeii Lesueur, 1821 

Loligoplei Blainville, 1823 

Loligo reynaudii Orbigny, 1839-1841 

Loligo roperi Cohen, 1976 

Loligo sanpaulensis Brakoniecki, 1984 

Loligo sepioidea Blainville, 1823 

Loligo singhalensis Ortmann, 1891 

Loligo subulata Lamarck, 1798 

Loligo sumatrensis D’Orbigny, 1835 

Loligo surinamensis Voss, 1974 

Loligo uyii Wakiya and Ishikawa, 1921 

Loligo vossi Nesis, 1982 

Loligo vulgaris Lamarck, 1798 

Loliolus affinis Steenstrup, 1856 

Loliolus noctiluca Lu, Roper, and Tait, 1985

PRESENT ALLOCATION

Histioteuthis macrohista 

Histioteuthis arcturi

Joubiniteuthis portieri

Lepidoteuthis grimaldii

Alloteuthis africana 

Uroteuthis pickfordi 

Uroteuthis reesi

Uroteuthis (Photololigo) sibogae 

Uroteuthis (Photololigo) abulati 

Loliolus (Nipponololigo) beka 

Uroteuthis (Photololigo) bengalensis 

Heterololigo bleekeri 

Lolliguncula (Lolliguncula) brevis 

Uroteuthis (Photololigo) chinensis 

Lolliguncula (Loliolopsis) diomedeae 

Uroteuthis (Photololigo) duvaucelii 

Uroteuthis (Photololigo) edulis 

Loligo forbesii 

Doryteuthis (Amerigo) gahi 

Loliolus (Loliolus) hardwickei 

Loliolus (Nipponololigo) japonica  

Doryteuthis (Amerigo) ocula 

Doryteuthis (Amerigo) opalescens 

Doryteuthis (Amerigo) pealeii 

Doryteuthis (Doryteuthis) plei 

Loligo reynaudii 

Doryteuthis (Doryteuthis) roperi 

Doryteuthis sanpaulensis 

Sepioteuthis sepioidea 

Uroteuthis (Photololigo) singhalensis 

Alloteuthis subulata 

Loliolus (Nipponololigo) sumatrensis 

Doryteuthis (Amerigo) surinamensis 

Loliolus (Nipponololigo) uyii 

Uroteuthis (Photololigo) vossi 

Loligo vulgaris 

Loliolus (Loliolus) affinis 

Uroteuthis (Aestuariolus) noctiluca
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Lolliguncula argus Brakoniecki and Roper, 1985 

Lolliguncula mercatoris Adam, 1941 

Lolliguncula panamensis Berry, 1911 

Pickfordiateuthis bayeri Roper and Vecchione, 2001 

Pickfordiateuthis pidchella  Voss, 1953 

Pickfordiateuthis vossi Brakoniecki, 1996 

Pteroteuthis arabica Ehrenberg, 1831 

Sepia media Linnaeus, 1758 

Sepioteuthis australis Quoy and Gaimard, 1832 

Sepioteuthis lessoniana Ferussac in Lesson, 1831 

Uroteuthis bartschi Rehder, 1945

Uroteuthis (Photololigo) machelae Roeleveld and Augustine, 2005

Uroteuthis robsoni Alexeyev, 1992

LYCOTEUTHIDAE Pfeffer, 1908

Lampadioteuthis megaleia Berry, 1916

Nematolampas regalis Berry, 1913

Nematolampas venezuelensis Arocha, 2003

Onychoteuthis lorigera Steenstrup, 1875

Oregoniateuthis springeri Voss, 1956

Selenoteuthis scintillans Voss, 1959

MAGNAPINNIDAE Vecchione and Young, 1998

Magnapinna atlantica Vecchione and Young, 2006

Magnapinna pacifica  Vecchione and Young, 1998

Mastigoteuthis talismani Fischerand Joubin, 1907

MASTIGOTEUTHIDAE Verrili, 1881

Chiroteuthis famelica  Berry, 1909

Chiroteuthoides hastula Berry, 1920

Echinoteuthis danae Joubin, 1933

Mastigoteuthis agassizii Verrili, 1881

Mastigoteuthis atlantica Joubin, 1933

Mastigoteuthis cordiformis Chun, 1908

Mastigoteuthis dentata Hoyle, 1904

Mastigoteuthis glaukopis Chun, 1908

Mastigoteuthis hjorti Chun, 1913

Mastigoteuthis inermis Rancurel, 1972

Mastigoteuthis iselini MacDonald and Clench, 1934

Mastigoteuthis latipinna Sasaki, 1916

Mastigoteuthis magna Joubin, 1913

Mastigoteuthis microlucens Young, Lindgren and Vecchione, 2008 

Mastigoteuthis okutanii Salcedo-Vargas, 1997 

Mastigoteuthis psychrophila  Nesis, 1977

Lolliguncula (Lolliguncula) argus 

Afrololigo mercatoris 

Lolliguncula (Lolliguncula) panamensis 

Pickfordiateuthis bayeri 

Pickfordiateuthis pulchella 

Pickfordiateuthis vossi 

Uroteuthis (Photololigo) arabica 

Alloteuthis media 

Sepioteuthis australis 

Sepioteuthis lessoniana 

Uroteuthis (Uroteuthis) bartschi 

Uroteuthis (Photololigo) machelae 

Uroteuthis (Photololigo) robsoni

Lampadioteuthis megaleia 

Nematolampas regalis 

Nematolampas venezuelensis 

Lycoteuthis lorigera 

Lycoteuthis springeri 

Selenoteuthis scintillans

Magnapinna atlantica 

Magnapinna pacifica  

Magnapinna talismani

Mastigoteuthis famelica  

Mastigoteuthis hastula 

Mastigoteuthis danae 

Mastigoteuthis agassizii 

Mastigoteuthis atlantica 

Mastigoteuthis cordiformis 

Mastigoteuthis dentata 

Mastigoteuthis glaukopis 

Mastigoteuthis hjorti 

Mastigoteuthis inermis 

Mastigoteuthis iselini 

Mastigoteuthis latipinna 

Mastigoteuthis magna 

Mastigoteuthis microlucens 

Mastigoteuthis okutanii 

Mastigoteuthis psychrophila
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NOMINAL SPECIES PRESENT ALLOCATION

Mastigoteuthis pyrodes Young, 1972 

Mastigoteuthis tyroi Salcedo-Vargas, 1997 

NEOTEUTHIDAE Naef, 1921

Alluroteuthis antarcticus Odhner, 1923 

Narrowteuthis nesisi Young and Vecchione, 2005 

Neoteuthis thielei Naef, 1921 

Nototeuthis dimegacotyle Nesis and Nikitina, 1986 

OCTOPOTEUTHIDAE Berry, 1912 

Ancistrocheirus megaptera Verrili, 1885 

Octopodoteuthis danae Joubin, 1931 

Octopoteuthis deletron Young, 1972 

Octopodoteuthis indica Naef, 1923 

Octopodoteuthis nielseni Robson, 1948 

Octopoteuthis rugosa Clarke, 1980 

Octopoteuthis sicula Ruppeli, 1844 

Taningia danae Joubin, 1931 

OMMASTREPHIDAE Steenstrup, 1857 

Illex oxygonius, Roper, Lu and Mangold, 1969 

Loligo bartramii Lesueur, 1821 

Loligo coindetii Verany, 1839 

Loligo eblanae Ball, 1841 

Loligo illecebrosus Lesueur, 1821 

Loligo otialaniensis Lesson, 1830 

Loligo sagittata Lamarck, 1798 

Martialia hyadesi Rochebrune and Mabille, 1889 

Ommastrephes argentinus Castellanos, 1960 

Ommastrephes gigas d’Orbigny 1835 

Ommastrephes gouldi McCoy, 1888 

Ommastrephes hawaiiensis Berry, 1912 

Ommastrephes pteropus Steenstrup, 1855 

Ommastrephes sloanii Gray, 1849 

Ornithoteuthis volatilis (Sasaki 1915) 

Ornithoteuthis volatilis antillarum  Adam, 1957 

Sepia pelagica  Bosc, 1802 

Symplectoteuthis luminosa Sasaki, 1915 

Todarodes angolensis Adam, 1962 

Todarodes filippovae, Adam 1975 

Todarodes pacificus (Steenstrup, 1880)

Todarodes pusillus Dunning, 1988 

ONYCHOTEUTHIDAE Gray, 1849

Mastigoteuthis pyrodes 

Mastigoteuthis tyroi

Alluroteuthis antarcticus 

Narrowteuthis nesisi 

Neoteuthis thielei 

Nototeuthis dimegacotyle

Octopoteuthis megaptera 

Octopodoteuthis danae 

Octopoteuthis deletron 

Octopodoteuthis indica 

Octopoteuthis nielseni 

Octopoteuthis rugosa 

Octopoteuthis sicula 

Taningia danae

Lllex oxygonius 

Ommastrephes bartramii 

Lllex coindetii 

Todaropsis eblanae 

Lllex illecebrosus 

Sthenoteuthis otilaniensis 

Todarodes sagittatus 

Martialia hyadesi 

Lllex argentinus 

Dosidicus gigas 

Nototodarus gouldi 

Nototodarus hawaiiensis 

Sthenoteuthis pteropus 

Nototodarus sloanii 

Ornithoteuthis volatilis 

Ornithoteuthis antillarum 

Hyaloteuthis pelagica  

Eucleoteuthis luminosa 

Todarodes angolensis 

Todarodes filippovae 

Todarodes pacificus 

Todarodes pusillus
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Kondakovia longimana Filippova, 1972 

Loligo banksi Leach, 1817 

Moroteuthis knipovichi Filippova, 1972 

Moroteuthis lonnbergi Ishikawa and Wakiya, 1914 

Moroteuthis robsoni Adam, 1962 

Notonykia africanae Nesis, Roeleveld and Nikitina, 1998 

Notonykia nesisi Bolstad, 2007 

Ommastrephes robusta Verrili, 1876,

Onychoteuthis borealijaponicus Okada, 1927 

Onychoteuthis ingens Smith, 1881 

Onychoteuthis lichtensteini Férussac, 1835 

Onychoteuthis meridiopacifica Rancurel and Okutani, 1990 

Onychoteuthis platyptera  d’Orbigny, 1834(1834-1837)

Onykia carriboea Lesueur, 1821

Onykia rancureli Okutani, 1981

Teleoteuthis appellofi Pfeffer, 1900

Teleoteuthis compacta Berry, 1913

Teleoteuthis intermedia Pfeffer, 1912

Teleoteuthis verrilli Pfeffer, 1900

Walvisteuthis virilis Nesis and Nikitina, 1986

PHOLIDOTEUTHIDAE Voss, 1956

Pholidoteuthis adami Voss, 1956

Tetronychoteuthis massyae Pfeffer, 1912

PROMACHOTEUTHIDAE Naef, 1912

Promachoteuthis megaptera Hoyle, 1885

Promachoteuthis sloani Young, Vecchione and Piatkowski 2006

Promachoteuthis sp. B Young, Vecchione and Roper, 2007

Promachoteuthis sp. D Young, Vecchione and Roper, 2007

Promachoteuthis sideus Young, Vecchione and Piatkowski 2006

PSYCHROTEUTHIDAE Thiele, 1920

Psychroteuthis glacialis Thiele, 1920

PYROTEUTHIDAE Pfeffer, 1912

Enoploteuthis margaritifera Rüppel, 1844

Pterygioteuthis giardi Fischer, 1896

Pterygioteuthis gemmata Chun, 1908

Pterygioteuthis microlampas Berry, 1913

Pyroteuthis addolux Young, 1972

Pyroteuthis serrata Riddell, 1985

THYSANOTEUTHIDAE Keferstein, 1866

Thysanoteuthis rhombus Troschel, 1857

Kondakovia longimana 

Onychoteuthis banksii 

Onykia knipovichi 

Onykia lonnbergi 

Onykia robsoni 

Notonykia africanae 

Notonykia nesisi 

Onykia robusta

Onychoteuthis borealijaponica 

Onykia ingens 

Ancistroteuthis lichtensteini 

Onychoteuthis meridiopacifica 

Onykia platyptera 

Onykia carriboea 

Onykia rancureli 

Onykia appellofi 

Onychoteuthis compacta 

Onykia intermedia 

Onykia verrilli 

Walvisteuthis virilis

Pholidoteuthis adami 

Pholidoteuthis massyae

Promachoteuthis megaptera 

Promachoteuthis sloani 

Promachoteuthis sp. B 

Promachoteuthis sp. D  

Promachoteuthis sideus

Psychroteuthis glacialis

Pyroteuthis margaritifera 

Pterygioteuthis giardi 

Pterygioteuthis gemmata 

Pterygioteuthis microlampas 

Pyroteuthis addolux 

Pyroteuthis serrata

Thysanoteuthis rhombus
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4. LIST OF SPECIES BY MAJOR FISHING AREAS

SPECIES
P
a
g
e

GEOGRAPHICAL DISTRIBUTION

MAJOR FISHING AREAS FOR STATISTICAL PURPOSES

18 21 27 31 34 37 41 47 48 51 57 58 61 67 71 77 81 87 88

ARC WNA ENA WCA ECA MED WSA EDA ANC WIO EIO ANE WNP ENP WCP ECP WSP ESP ANW

Australiteuthis aldrichi 36 • •
Loligo vulgaris 40 • • • •

Loligo forbesii 43 • • •

Loligo reynaudii 46 •

Afrololigo mercatoris 48 • •

Alloteuthis media 50 • • •
Alloteuthis africana 52 • •
Alloteuthis subulata 53 • • •
Doryteuthis (Doryteuthis) plei 55 • •
Doryteuthis (Doryteuthis) roperi 57 •
Doryteuthis (Amerigo) gahi 58 • •
Doryteuthis (Amerigo) ocula 61 •
Doryteuthis (Amerigo) opalescens 62 • •
Doryteuthis (Amerigo) pealeii 64 • •
Doryteuthis (Amerigo) surinamensis 68 •

Doryteuthis sanpaulensis 69 •

Heterololigo bleekeri 71 •

Loliolus (Loliolus) hardwickei 73 • • •

Loliolus (Loliolus) affinis 75 • •

Loliolus (Nipponololigo) beka 76 ?
• •

Loliolus (Nipponololigo) japonica 77 • •

Loliolus (Nipponololigo) sumatrensis 78 • • •

Loliolus (Nipponololigo) uyii 80 • •

Lolliguncula (Lolliguncula) brevis 81 • • •

Lolliguncula (Lolliguncula) argus 84 • •

Lolliguncula (Lolliguncula) panamensis 85 • •

Lolliguncula (Loliolopsis) diomedeae 86 • •

Pickfordiateuthis pulchella 88 • •

Pickfordiateuthis bayeri 89 •

Pickfordiateuthis vossi 90 •

Sepioteuthis sepioidea 91 • •

Sepioteuthis australis 93 • •

Sepioteuthis lessoniana 95 •

Uroteuthis (Uroteuthis) bartschi 99 • •

Uroteuthis (Aestuariolus) noctiluca 100 • •

Uroteuthis (Photololigo) edulis 101 • • • •

Uroteuthis (Photololigo) abulati 103 •

Uroteuthis (Photololigo) arabica 104 •

Uroteuthis (Photololigo) bengalensis 105 •

Uroteuthis (Photololigo) chinensis 106 • • •

Uroteuthis (Photololigo) duvaucelii 108 • • • •
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SPECIES
P
a
g
e

GEOGRAPHICAL DISTRIBUTION

MAJOR FISHING AREAS FOR STATISTICAL PURPOSES

18 21 27 31 34 37 41 47 48 51 57 58 61 67 71 77 81 87 88

ARC WNA ENA WCA ECA MED WSA EDA ANC WIO EIO ANE WNP ENP WCP ECP WSP ESP ANW

Uroteuthis (Photololigo) machelae 110 •
Uroteuthis (Photololigo) robsoni 111 •
Uroteuthis (Photololigo) sibogae 112 • • • •
Uroteuthis (Photololigo) singhalensis 113 • • • •
Uroteuthis (Photololigo) vossi 114 • •
Uroteuthis pickfordi 116 ? • •
Uroteuthis reesi 117 •
Ancistrocheirus lesueurii 119

Architeuthis dux 122 • • • •
Architeuthis martensi 122 • • •
Architeuthis sanctipauli 123 • • • • • •
Bathyteuthis abyssicola 125 • • • • • • • • • • • • •
Bathyteuthis bacidifera 126 • • •
Bathyteuthis berryi 126 • •
Batoteuthis skolops 127 • • • • • •
Brachioteuthis riisei 130

Brachioteuthis picta 132

Brachioteuthis beanii 133 •
Brachioteuthis behnii 133 • • • •
Brachioteuthis bowmani 133 • •
Brachioteuthis linkovskyi 134 •
Slosarczykovia circumantarctica 134 • • •
Chiroteuthis veranyi 137

Chiroteuthis calyx 138 • • •
Chiroteuthis imperator 138 • • • • •
Chiroteuthis joubini 138 • • •
Chiroteuthis mega 139 • •
Chiroteuthis picteti 139

Chiroteuthis spoeli 139 •
Asperoteuthis acanthoderma 140 •
Asperoteuthis lui 141 •
Asperoteuthis mangoldae 141 •
Grimalditeuthis bonplandi 142

Planctoteuthis exophthalmica 143 • •
Planctoteuthis danae 144

Planctoteuthis levimana 145 • •
Planctoteuthis lippula 145 •
Planctoteuthis oligobessa 145 • • •
Chtenopteryx sicula 146 •
Chtenopteryx canariensis 147 •
Chtenopteryx sepioloides 147 • •
Cranchia scabra 151

Leachia cyclura 153 • • •
Leachia atlantica 154 • • •
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S PEC IES
P
a
g
e

GEOGRAPHICAL DISTRIBUTION

MAJOR FISHING AREAS FOR STATISTICAL PURPOSES

18 21 27 31 34 37 41 47 48 51 57 58 61 67 71 77 81 87 88

ARC WNA ENA WCA ECA MED WSA EDA ANC WIO EIO ANE WNP ENP WCP ECP WSP ESP ANW

Leachia danae 154 • •
Leachia dislocata 154 • •
Leachia lemur 155 •
Leachia pacifica 155 • • • •
Liocranchia re inhardti 156

Liocranchia valdiviae 157 • • • • •

Taonius pavo 159 • • • • • • •
Taonius belone 160 •
Taonius borealis 160 • • •
Bathothauma lyromma 161

Egea inermis 162 • • • • • • • • • • •
Galiteuthis armata 164

Galiteuthis g lacia lis 165 • • •

Galiteuthis pacifica 165 • • • •

Galiteuthis phyllu ra 165 • • •
Galiteuthis suhmi 166 • • •
Helicocranchia pfefferi 167 • • • • • •

? ? ? ? ? ?

Helicocranchia joub in i 168 • • • • •

Helicocranchia pap illa ta 168 • •
L igu rie lla  podophthalma 169

M eagalocranchia maxima 171 • • • •
M eagalocranchia oceanica 172 • • • • • •
Mesonychoteuthis hamiltoni 173 • • •
Sandalops melancholicus 174

Teuthowenia megalops 176 • • • •
Teuthowenia maculata 178 • • •

Teuthowenia pellucida 178

Cycloteuthis sirventi 180 • • • • • • • •
? ?

Cycloteuthis akimushkini 181 •
Discoteuthis discus 181

Discoeuthis laciniosa 182

Enoploteuthis leptura leptura 184 • • • • • • •
Enoploteuthis leptura magnoceani 185

Enoploteuthis anapsis 185 •

Enoploteuthis chunii 186 •

Enoploteuthis galaxias 186 • •
Enoploteuthis higginsi 186 • • • •
Enoploteuthis jonesi 187 • •
Enoploteuthis obliqua 187 •

Enoploteuthis octolineata 187 • •
Enoploteuthis reticulata 188 • •
Enoploteuthis semilineata 188 •
A bra lia  armata 189 • •

A bra lia  andamanica 190 • • • •
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SPECIES
P
a
g
e

GEOGRAPHICAL DISTRIBUTION

MAJOR FISHING AREAS FOR STATISTICAL PURPOSES

18 21 27 31 34 37 41 47 48 51 57 58 61 67 71 77 81 87 88

ARC WNA ENA WCA ECA MED WSA EDA ANC WIO EIO ANE WNP ENP WCP ECP WSP ESP ANW

Abralia astrolineata 190 • •
Abralia astrostricta 190 • • •
Abralia dubia 190 •
A braliafasciolata 191 •
Abralia grimpei 191 •
Abralia heminuchalis 191 •
Abralia marisarabica 191 •
Abralia multihamata 192 • •
Abralia omiae 192 •
Abralia redfieldi 192 • • • • •
Abralia renschi 192 • •
Abralia robsoni 193 •
Abralia siedleckyi 193 •
Abralia similis 193 • • • •
Abralia spaercki 193 • •
Abralia steindachneri 194 • •
Abralia trigonura 194 • •
Abralia veranyi 194

Abraliopsis hoylei 195

Abraliopsis affinis 196 • •
Abraliopsis atlantica 196 • •
Abraliopsis chuni 196 • • •
A braliopsis falco 196 • •
Abraliopsis felis 197 • •
Abraliopsis gilchristi 197 • • •
Abraliopsis lineata 197 • •
Abraliopsis morisii 197

Abraliopsis pacificus 198 • •
Abraliopsis tui 198 •
Watasenia scintillans 199 •
Gonatus fabricii 203 • • • •
Gonatus kamtschaticus 204 • •
Gonatus madokai 206 • •
Gonatus steenstrupi 207 • •
Berryteuthis magister 209 • • •
Berryteuthis anonychus 211 • •
Gonatopsis octopedatus 213 •
Gonatopsis borealis 215 • • •
Gonatopsis japonicus 216 •
Gonatopsis makko 218 • •
Gonatus antarcticus 219 • • • • •
Gonatus berryi 219 • • •
Gonatus californiensis 219 • •
Gonatus onyx 220 • • •
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SPECIES
P
a
g
e

GEOGRAPHICAL DISTRIBUTION

MAJOR FISHING AREAS FOR STATISTICAL PURPOSES

18 21 27 31 34 37 41 47 48 51 57 58 61 67 71 77 81 87 88

ARC WNA ENA WCA ECA MED WSA EDA ANC WIO EIO ANE WNP ENP WCP ECP WSP ESP ANW

Gonatus oregonensis 220 • •

Gonatus pyros 220 • • •

Gonatus ursabrunae 221 •
Berryteuthis magister nipponensis 221 •
Berryteuthis magister shevtsovi 221 •
Eogonatus tinro 222 • •
Gonatopsis okutanii 222 • •

Histioteuthis bonnellii 226 • • • • • • •
Histioteuthis hoylei 228

Histioteuthis miranda 229 • • • •
Histioteuthis reversa 231

Histioteuthis arcturi 232 • • • • •
Histioteuthis atlantica 232 • • • • • •
Histioteuthis celetaria celetaria 233 • • • • •

Histioteuthis celetaria pacifica 233 • • • • • •

Histioteuthis corona berryi 233 •

Histioteuthis corona cerasina 234 • •

Histioteuthis corona corona 234 • • • • • •

Histioteuthis corona inermis 234 •

Histioteuthis eltaninae 235 • • • • • •

Histioteuthis heteropsis 235 • •

Histioteuthis macrohista 235 • • • • •
Histioteuthis meleagroteuthis 236

Histioteuthis oceani 236 • • •

Joubiniteuthis portieri 237

Lepidoteuthis grimaldii 239 • • • • • • • • • •

Lycoteuthis lorigera 242 • • • • • •

Lycoteuthis springeri 243 •

Nematolampas regalis 244 •

Nematolampas venezuelensis 245 • •

Solenoteuthis scintillans 245 • • • •
Lampadioteuthis megaleia 246 • • • •

Magnapinna pacifica 248 •

Magnapinna atlantica 249 • •

Magnapinna talismani 249 •

Mastigoteuthis agassizii 252 • • • •

Mastigoteuthis atlantica 253 • • • •

Mastigoteuthis cordiformis 253 • • •

Mastigoteuthis danae 253 • • • •
Mastigoteuthis dentata 253 • • • • • •

Mastigoteuthis famelica 254 •

Mastigoteuthis glaukopis 254 • • • •

Mastigoteuthis hjorti 254 • • • • • •

Mastigoteuthis magna 254 • • • •
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Mastigoteuthis microlucens 255 •
Mastigoteuthis psychrophila 255 • • •
Mastigoteuthis pyrodes 255 •
Mastigoteuthis tyroi 256 •
Neoteuthis thielei 258 • • • • • • • • •
Alluroteuthis antarcticus 259 • • •
Narrowteuthis nesisi 260 •
Nototeuthis dimegacotyle 261 •
Octopoteuthis sicula 264

Taningia danae 265

Octopoteuthis danae 267 • •
Octopoteuthis deletron 267 ? • • •
Octopoteuthis indica 267 • •
Octopoteuthis megaptera 268 • • • • • •
Octopoteuthis nielseni 268 • •
Octopoteuthis rugosa 268 • • • •
Illex illecebrosus 280 • • •
Illex argentinus 285 •
Illex coindetii 290

Illex oxygonius 292 • •
Ommastrephes bartramii 295

Dosidicus gigas 300 • • •
Eucleoteuthis luminosa 305

Hyaloteuthis pelagica 307 • • • • • • • • • •
Ornithoteuthis volatilis 309 • • • • • •
Ornithoteuthis antillarum 312 • • • • •
Sthenoteuthis oulaniensis 314 • • • • • • •
Sthenoteuthis pteropus 318 • • • • •
Todarodes sagittatus 322 • • • •
Todarodes angolensis 325 •
Todarodes filippovae 326 • • •
Todarodes pacificus 328 • •
Todarodes pusillus 333 • •
Martialia hyadesi 334 • • • • • • • •
Nototodarus sloanii 337 •
Nototodarus gouldi 340 • •
Nototodarus hawaiiensis 343 • • • • • • •
Todaropsis eblanae 345 •
Onychoteuthis banksii 350

Onychoteuthis borealijaponica 352 • • •
Ancistroteuthis lichtensteini 354 • •
Notonykia africanae 355 • • • • • •
Notonykia nesisi 356 • • • • •
Onykia carriboea 357 •
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Onykia ingens 359 • • • • • • •

Onykia knipovitchi 360 • • •
Onykia lonnbergi 362 • • • •
Onykia robsoni 363 • • • •
Onykia robusta 364 • • •

Kondakovia longimana 365 • • • • • •

Onychoteuthis compacta 368 •

Onychoteuthis meridiopacifica 368 • •

Walvisteuthis virilis 367 •

Pholidoteuthis massyae 371 • • • • • •

Pholidoteuthis adami 372 • • •
Promachoteuthis megaptera 375 •
Promachoteuthis sloani 376 •
Promachoteuthis sulcus 376 •
Promachoteuthis sp. B 376 ? ? •
Promachoteuthis sp. D 376 •
Psychroteuthis glacialis 378 • • •
Pyroteuthis margaritifera 380

Pyroteuthis addolux 381 •
Pterygioteuthis serrata 381 •
Pterygioteuthis giardi 382

Pterygioteuthis gemmata 383

Pterygioteuthis microlampas 383 • • •
Thysanoteuthis rhombus 385 •
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6. INDEX OF SCIENTIFIC AND VERNACULAR NAMES

Explanation ofthe System

Ita lics  : Valid scientific names (double entry by genera and species).

Ita lics  : Synonyms, misidentifications, subgenera, subspecies and other combinations
(double entry by genera and species).

ROMAN : Family names.

ROMAN : Scientific names of divisions, classes, subclasses, orders, suborders and 
subfamilies.

Roman : FAO names.

Roman : Local names.
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A ldrich ’s Australasian inshore squid 36
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A llo te u th is ..................................................................49, 98
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Ancistrocheirus lesueu rii......................................... 119, 120
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angolensis, Todarodes 269, 272, 275, 325, 326, 327, 328
angolensis, Todarodes sag itta tus ............................ 326, 328
angulatus, Onykia ........................................................... 350
Anom alocranchia ...................................................... 175, 176
Anomalocranchia im penn is ...........................................178
anonychus, Berryteuthis  200, 211, 212, 298
anonychus, G onatus ...........................................................211
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Antarctic clubhook s q u id ............................................ 365
Antarctic flying s q u id   275, 326
Antarctic new squid 259
Antarctic spike-tail sq u id .................................................128
antarctica, Teuthowenia.................................................165
antarcticus, A lluro teuth is   257, 259
antarcticus, G ona tus .....................................................219
Antarkticheskyi gigantskyi ka lm ar..................................173
antillarum, O rn itho teu th is   272, 275, 308, 310,
.....................................................  311, 312, 313, 314, 330

antillarum, Ornithoteuthis v a lit i l is ................................312
Aoriika.................................................................................97
appellofi, O n y k ia ........................................................... 369
appellofi, Teleoteuthis..................................................... 369
arabica, Pteroteuthis....................................................... 104
arabica, Uroteuthis......................................................... 111
arabica, Uroteuthis (P hoto lo ligo )................................104
A rabra lia ...........................................................................188
ARCHITEUTHIDAE 118, 121
Arch iteuthis .................  118, 121, 123, 339, 342, 360, 384
Architeuthis (Architeuth is).............................................121
Architeuthis d u x ..................................................... 121, 122
Architeuthis m artens ii.......................................... 122, 123
Architeuthis megaptera...................................................318
Architeuthis sanctipauli.................................................123
Architeuthis sp .................................................................... 6
Architeuthis  spp .......................................................... 8, 365
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Argentina matsu ika......................................................... 289
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Argonauta  sp ...................................................................288
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argus, Lolliguncula (Lo lliguncu la ) ................................84
Arm squ ids...................................................................... 129
armata, A b ra l ia ......................................................188, 189
armata. Galiteuthis................................................. 163, 164
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Armed helmet squid 164
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Arrow squid ........................................................................ 56
A scocranch ia .................................................................. 166
Ascocranchia jo u b in i ................................................... 168
Ascoteuthis ...................................................................... 170
aspera, G aliteuth is ..........................................................165
Asperoteuth is ..........................................................135, 140
Asperoteuthis acanthoderma ........................................ 140
Asperoteuthis l u i ............................................................141
Asperoteuthis mangoldae...............................................141
Asthenoteuthion................................................................242
Asthenoteuthion p lanctonicum ......................................242
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astrosticta, A bralia ....................................................... 190
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Atlantic cranch s q u id ...................................................176
Atlantic gonate s q u id ...................................................207
atlantica, Abraliopsis................................................... 196
atlantica, Calliteuthis reversa........................................ 231
atlantica, H is tiop s is ....................................................... 232
atlantica, Histioteuthis.......................................... 232, 235
atlantica, Leachia............................................................154
atlantica, Magnapinna.......................................... 247, 249
atlantica, Mastigoteuthis.....................................  251, 253
atlantica, P yrgopsis ..................................................... 154
atlantica, Steenstrupiola.................................................357
atlanticus, Bigelowenia ................................................... 139
aurantica, Pyroteuthis m arga ritife ra ........................... 380
Australasian inshore squid............................................ 35

93
35
36 
36

australis, Sepioteuth is ..................................................91
AUSTRALITEUTHIDAE...................................... 19, 24
A ustra lite u th is ........................................................... 35
Australiteuthis a ld r ic h i ..................................................

B
bacidifera, Bathyteuthis  124, 126
Baka ni ookii ika................................................................300
Baka-ika.............................................................................300
banksii, Loligo ..................................................................350
banksi, Onychoteuthis..................................................... 352
banksii, Onychoteuthis 317, 321, 348, 349, 350, 352, 353
bartlingi, L o lig o ..............................................................350
bartrami, Ommatostrephes............................................ 295
bartram ii caroli, Sthenoteuthis......................................295
bartramii, Lo ligo ..............................................................295
bartramii, Ommastrephes . . .  10, 212, 216, 219, 271, 272, 
275, 285, 288, 295, 297, 298, 299, 300, 317, 321, 331, 353
bartramii, Stenoteuthis...................................................295
bartramii, Sthenoteuthis.................................................295
Bartsch’s squid 99
bartschi, U roteuth is ......................................................... 98
bartschi, Uroteuthis (Uroteuthis)....................................99
bá-shi-róu-yú..................................................................300
Bashouika.......................................................................... 97
B atho thaum a .............................. 148, 158, 160, 161, 175
Bathothauma ly ro m m a .................................................161
Bathyal deepsea s q u id .................................................125
Bathyscaphoid squids..................................................... 149
Bathyteuthid squids..........................................................124
BATHYTEUTHIDAE 24, 118, 124
Bathyteuth is .................................................................3, 124
Bathyteuthis abyssicola  124, 125
Bathyteuthis b a c id ife ra  124, 126
Bathyteuthis b e rry i 124, 126
Batiluria ab isa l................................................................125
B a tilu r ia s ........................................................................ 124
BATOTEUTHIDAE......................................................... 127
Batoteuth is ...................................................................... 127
Batoteuthis sko lo ps ....................................................... 127
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Bay squid.............................................................................83
Bayer’s grass s q u id ....................................................... 89
bayeri, Pickfordiateuthis...................................................... 89
Bbal-gang-O-jing-eo....................................................... 300
beanii, Brachioteuthis  129, 133
beebei, Helicocranchia....................................................... 167
behnii, Brachioteuthis 129, 133
behnii, Tracheloteuthis......................................................... 133
B e k a ................................................................................... 76
Beka s q u id ........................................................................ 76
beka, Loliolus ............................................................................ 78
beka, Loliolus (Nipponololigo).......................................... 76
belone, Belonella..................................................................... 160
belone, T aonius ..................................................................... 160
belone, Toxeuma..................................................................... 160
Belonella  158, 160
Belonella belone ..................................................................... 160
Belonella borealis...................................................................160
Belonella pacifica pacifica ................................................160
Bengal s q u id ..................................................................105
bengalensis, Loligo ................................................................ 105
bengalensis, Uroteuthis (Photololigo)............................ 105
Beni-ika.............................................................................387
Benthoteuthis............................................................................ 124
Benthoteuthis m egalops .......................................................125
bergii, Onychoteuthis........................................................... 350
beringiana, Crystalloteuthis................................................165
berryi, Bathyteuthis  124, 126
berryi, Gonatus 219, 298
berryi, Histioteuthis corona ............................................... 233
Berryi-Tekagiika................................................................219
Berryteuthis ............................................................................ 209
B erryteuthis   201, 209
Berryteuthis anonychus ........................  200, 211, 212, 298
Berryteuthis magister . 200, 201, 209, 210, 211, 216, 221
Berryteuthis magister nipponensis  201, 211, 221
Berryteuthis magister shevtsovi  201. 211. 221
berthelotii, Loligo .....................................................................40
beryllae, Loligo singhalensis v a r...................................113
bianconi, L o lig o .....................................................................350
biangulata, Sepioteuthis.........................................................91
Bigelow enia atlanticus......................................................... 139
Bigelow ia ................................................................................. 136
Bigeye cranch s q u id ..................................................... 169
Bigeye inshore s q u id .....................................................61
Bigfin reef s q u id ............................................................. 95
Bigfin s q u id s ..................................................................247
Bigfin warrior s q u id .....................................................375
binotata, Onychia ...................................................................357
bleekeri, Doryteuthis................................................................ 71
bleekeri, Heterololigo..............................................................71
bleekeri, Loligo ...................................................................70, 71
Bobtail squ ids ...................................................................... 3
Boudas ...........................................................................  109
bonelliana, C ranchia ........................................................... 226
bonelliana, Histioteuthis...................................................... 226
bonnellii corpuscula, Histioteuthis................................... 226

bonnellii, C ranchia ......................................................... 226
bonnellii, H istio teu th is .........................................................226
bonplandi, G rim a ld iteu th is ......................................141, 142
bonplandi, Loligopsis ..................................................... 142
Boreal clubhook s q u id .................................................... 352
borealijaponica, O nychoteu th is   298, 348, 352, 353
borealis, B e lon e lla ..........................................................160
borealis, G onatopsis  210, 213, 215, 216
borealis, Loligo pealeii var................................................64
borealis, T a o n iu s ...................................................................160
Boreoatlantic gonate s q u id ...........................................203
Boreopacific gonate s q u id ............................................. 215
B o reo teu th is ............................................................................ 213
Bottle squ id ...................................................................... 100
Bottletail squids.................................................................... 3
Bouzuika.............................................................................77
bowm ani, B rach io teu th is ...........................................129, 133
BRACHIOTEUTHIDAE...................................................... 129
B rachioteu th is  118, 129, 130
B rachioteuthis b ea n ii  129, 133
Brachioteuthis b eh n ii  129, 133
Brachioteuthis b o w m a n i  129, 133
Brachioteuthis linkovskyi...........................................129, 134
Brachioteuthis p ic ta   129, 132, 134
Brachioteuthis r iis e i   129, 130, 131, 132
Brachioteuthis sp................................................................ 342
Braquiluria com ún............................................................. 130
Braquiluria m oteada .........................................................132
Braquilurias.........................................................................129
brasiliensis, L o lig o ..................................................  69, 322
breviceps, L o ligo ................................................................40
brevimanus, Onychoteuthis............................................ 295
brevipinna, Lo ligo ..............................................................81
brevis, L o l ig o .................................................................... 81
brevis, L o llig u n cu la ..........................  3, 35, 65, 81, 83, 101
brevis, Lolliguncula (Lolliguncula)................................... 81
brevis, Sepioteuthis............................................................... 95
brevitentaculata, L o lig o .................................................315
Brief squid.......................................................................... 83
Broadtail shortfin s q u id   275, 290
brocki, L iocranchia .................................................155, 156
brogniartii, Lo ligo ........................................................... 290
bruuni, H istioteuthis....................................................... 236
budo, L o lig o .................................................................... 101
buitendijki, L o lio lu s ......................................................... 73
Bush-club s q u id ................................................................128
Bush-club squids 127

C
Calamar................................................................  43, 60, 70
Calamar a g u ja .................................................................... 104
Calamar balilla ...................................................................... 80
Calamar b eka .........................................................................76
Calamar b u r il.......................................................................113
Calamar co m ú n .................................................................... 65
Calamar d ard o ...................................................................... 86
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Calamar de aleta corrida.................................................... 387
Calamar de arrecife............................................................. 91
Calamar de Flores Is la n d ................................................116
Calamar de Forbes............................................................... 45
Calamar de lo a lto ................................................................387
Calamar de R e e s ................................................................117
Calamar de Robson........................................................... 111
Calamar de Sao Paulo.........................................................69
Calamar de V o s s ................................................................115
Calamar d e d a l...................................................................... 82
Calamar dedal argus...........................................................84
Calamar dedal de G u in ea ..................................................48
Calamar dedal Panam eño..................................................85
Calamar del B engala.........................................................105
Calamar del C a b o ............................................................... 46
Calamar del Mar R o jo .......................................................103
Calamar del M ozam bique................................................110
Calamar diamante................................................................387
Calamar espada..................................................................101
Calamar europeo ..................................................................41
Calamar flecha...................................................................... 55
Calamar índico.................................................................... 108
Calamar in su la r.................................................................... 57
Calamar ja p o n é s ..................................................................77
Calamar k o b í.........................................................................78
Calamar lanceolato ............................................................. 71
Calamar lum inoso............................................................. 100
Calamar manopla..................................................................95
Calamar m itra d o ................................................................106
Calamar o jigrande............................................................... 61
Calamar opalescente...........................................................62
Calamar patag ón ico ...........................................................58
Calamar pestillo..................................................................128
Calamar ro jo .........................................................................300
Calamar rombo.................................................................... 387
Calamar roquero austral....................................................93
Calamar s ib o g a ..................................................................112
Calamar Surinam és............................................................. 68
Calamar ve te a d o .........................................................  43 45
Calamar yerba de Bayer 89
Calamar yerba de V o s s ...................................................... 90
C a lam ares ............................................................................. 38
Calam arete............................................................................. 99
Calamareto Australiano de A ld ric h ............................... 36
Calamareto de la b ah ia ...................................................... 75
Calamareto de S teen stru p ............................................... 75
Calamareto ind ico ............................................................... 73
Calamareto y e r b a ............................................................... 88
Calamaretos A ustra liano s ............................................... 35
Calamaretto comune............................................................. 51
Calamaretto puntuto............................................................. 54
Calamarin a fr ic a n o ............................................................. 52
Calamarín m enor..................................................................50
Calamarin pectinado s ic ilian o ...................................... 146
Calamarín p ic u d o ............................................................... 53
Calamarín volador de Verany.........................................137
Calamara..................................................................................43

Calamara comune..............................................................43
Calamara venato................................................................45
Calamars p e c tin a d o s ...................................................146
Calamars pestillos ......................................................... 127
California market sq u id .....................................................64
California-l'ekagiika......................................................... 219
californiensis, G ona tus ........................................ 219, 220
C alliteu th is ...................................................................... 226
Calliteuthis (Meleagroteuthis) heteropsis.....................235
Calliteuthis celetaria ce le ta ria ......................................233
Calliteuthis celetaria pacifica ........................................ 233
Calliteuthis co rona ......................................................... 234
Calliteuthis elongata....................................................... 231
Calliteuthis inerm is......................................................... 234
Calliteuthis meleagroteuthis.......................................... 236
Calliteuthis m iranda ....................................................... 229
Calliteuthis reversa......................................................... 231
Calliteuthis reversa a tlan tica ........................................ 231
Calliteuthis reversa mediterranea..................................231
Calmar.....................................................  45, 269, 289, 324
Calmar à gros y e u x ......................................................... 61
Calmar a igu ille ................................................................104
Calmar b a r i l .................................................................... 113
Calmar c ra c h e u r..............................................................76
Calmar créo le ....................................................................57
Calmar de Flores Is la n d ...............................................116
Calmar de la Mer R ouge ...............................................103
Calmar de R ee s ..............................................................117
Calmar de R obson......................................................... 111
Calmar de roche a u s tra l.................................................93
Calmar de Sao Paulo....................................................... 69
Calmar de V o s s ..............................................................115
Calmar doigtier argus 84
Calmar doigtier c o m m u n .............................................. 82
Calmar doigtier de G u iné e ............................................ 48
Calmar doigtier P anam ien ............................................ 85
Calmar du B enga la ....................................................... 105
Calmar du C ap ..................................................................46
Calmar du M ozam bique...............................................110
Calmar du S u rinam ......................................................... 68
Calmar épée.................................................................... 101
Calmar flèche ....................................................................55
Calmar fléchette................................................................86
Calmar herbe de B a ye r...................................................89
Calmar herbe de V oss.....................................................90
Calmar herbe m ig n o n .....................................................88
Calmar ind ien..................................................................108
Calmar japonais................................................................77
Calmar k o b i ...................................................................... 78
Calmar lan ce tte ................................................................71
Calmar lum ineux ............................................................100
Calmar m ig n o n ................................................................80
Calmar m itre.................................................................... 106
Calmar o p a le ....................................................................62
Calmar patagón ................................................................58
Calmar pectiné s ic ilie nn e .............................................146
Calmar r is .......................................................................... 91
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Calmar s ib o g a ................................................................112
Calmar té p o ...................................................................... 99
Calmar to nn e le t................................................................95
Calmar tota m ....................................................................65
C a lm a rs ............................................................................ 38
Calmars pectiné..............................................................146
Calmars rouges................................................................300
Calmarul zburator........................................................... 300
calyx, C h iro teu th is ......................................................... 138
canariensis, C h ten op teryx  146, 147
Cape Hope s q u id ............................................................. 46
capensis, Chiroteuthis..................................................... 139
cardioptera, L o lig o ......................................................... 357
Caribbean clubhook s q u id .......................................... 357
Caribbean reef squ id ....................................................... 91
caroli stenodactyla, Ommastrephes............................. 295
caroli, Ommastrephes.....................................................295
caroli, Sthenoteuthis b a rtram ii......................................295
caroli, Teleoteuthis......................................................... 350
carriboea, O nykia   356, 357
carriboea, Teleoteuthis...................................................357
Carvmoteuthis oceanica ............................................... 172
Carynoteuthis.................................................................. 170
Casseron a fr ic a in ........................................................... 52
Casseron bam bou........................................................... 50
Casseron c o m m u n ......................................................... 53
celetaria celetaria, Calliteuthis......................................233
celetaria celetaria, H is tio te u th is ..................................233
celetaria pacifica, C a lliteu th is ......................................233
celetaria pacifica, H istio teu th is ....................................233
celetaria, Calliteuthis celetaria......................................233
celetaria, H istioteuthis c e le tr ia ....................................233
CEPHALOPODA........................................................... 3, 19
cerasina, H istioteuthis co ro n a ......................................234
Charibditeuthis................................................................379
Charibditeuthis m aculata ...............................................380
Chaunoteuthis........................................................  348, 349
Chaunoteuthis m ollis.............................................  350, 351
Cheloteuthis ra p a x ......................................................... 203
Cheung woo c h a k ......................................................... 114
Cheung yau tu n g ............................................................114
Chiloteuthis...................................................................... 202
Chin sin yau y u e ..............................................................109
chinensis, L o lig o ...........................................101,106,113
chinensis, P h o to lo lig o ...................................................114
chinensis, U roteuthis   102, 103, 105, 109, 111, 114
chinensis, Uroteuthis (Photololigo) . . 101, 106, 107, 113
Chipilona.......................................................................... 387
Chipiloua c o m m u n   385 38/
C h ip ilo u a s ...................................................................... 384
Chipirón...............................................................................83
Chipirón vo lan tin   385 387
Chipiione.......................................................................... 387
C h ip irones ......................................................................384
C hirid io teu th is ................................................................136
Chirocalmar de G rim aldi...............................................142
Chirocalmar de V e rany.................................................137

Chirocalmar épineux.........................................................140
Chirocalmar exorbité.........................................................143
Chirocalmars.......................................................................135
chiroctes, L o lio lop s is ....................................................86, 87
Chiropsis................................................................................136
Chiropsis m ega .................................................................. 139
Chiroteuthid squ ids....................................................20, 135
CHIROTEUTHIDAE............................ 15, 19, 24, 129, 135
Chiroteuthids...................................................................... 24
C hiro teu th is ..................................................... 135, 136, 140
Chiroteuthis acanthoderma................................................140
Chiroteuthis c a ly x ............................................................. 138
Chiroteuthis capensis .......................................................139
Chiroteuthis fa m e lic a .........................................................254
Chiroteuthis imperator...................................................... 138
Chiroteuthis jo u b in i........................................................... 138
Chiroteuthis lacertosa .......................................................137
Chiroteuthis macrosoma.................................................. 139
Chiroteuthis m e g a ............................................................. 139
Chiroteuthis pellucida .......................................................139
Chiroteuthis p ic te ti.................................................... 138, 139
Chiroteuthis p icteti somaliensis .....................................139
Chiroteuthis p o r t ie r i...........................................................237
Chiroteuthis spoe li............................................................. 139
Chiroteuthis veranyi..................................................136, 137
Chiroteuthoides h as tu la ....................................................256
Chiroteuthopsis....................................................................249
Chirotgeuthis im pera tor.................................................. 139
Chirtoteuthopsis..................................................................252
Chiyokl.................................................................................72
Chi-yÔu.............................................................................300
Chokka squid...................................................................... 47
C hopo .................................................................................92
CHTENOPTERYGIDAE....................................24, 118. 146
C htenopteryx .........................................................3. 124. 146
Chtenopteryx canariensis.........................................146, 147
(  'litenopteryx c h u n i ........................................................... 146
Chtenopteryx sepioloides.........................................146, 147
Chtenopteryx s ic u la ........................................................... 146
chuni, A b ra lio p s is ............................................................. 196
chuni, Stigmatoteuthis.........................................................228
chunii, Enoploteuthis...........................  183, 184, 186, 200
circumantarctica, S losarczykovia ..................................134
C irrate octopods..................................................................3
Cirrobrachium ............................................................  384, 385
Cirrobrachium danae .........................................................385
Cirrobrachium f i l i fe ru m .................................................... 385
clouei, Entomposis ............................................................. 133
Clubhook squids............................................................... 348
Coffee bean scaled squid ............................................... 371
coindeti, Ulex illecebrosus..................................................290
coindetii, I l l e x   270, 272, 275, 276, 280, 284,
....................................  288, 290, 291, 292, 294, 324, 347

coindetii, L o lig o ..................................................................290
COLEOIDEA..................................................................3. 13
collinsi, H is tio teu th is .........................................................226
Colossal squid .................................................................... 173
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Comb-finned s q u id s ..................................................... 146
Commander armhook squid............................................ 211
Commander squid ........................................................... 211
Common arm sq u id ....................................................... 130
Common clubhook s q u id ....................................317, 350
Common s q u id ..................................................................45
compacta, Onychoteuthis.............................................. 368
compacta, Teleoteuthis...................................................368
Compsoteuthis lonnbergi.............................................197
cookiana, Histioteuthis...................................................232
cordiformis, Mastigoteuthis................................. 251, 253
Cornet archangel........................................................... 354
Cornet borea l..................................................................352
Cornet com m un............................................................. 359
Cornet c ro c h u ................................................................350
Cornet crochu a fricane.................................................355
Cornet crochu an ta rc tique .......................................... 365
Cornet crochu de Caraïbes.......................................... 357
Cornet crochu de N e s is .............................................. 356
Cornet jap on a is ..............................................................362
Cornet l is s e ....................................................................360
Cornet m ange-p iquan ts .............................................. 364
Cornet rug ue ux ..............................................................363
Cornets c ro c h u ............................................................. 348
corona berryi, Histioteuthis.......................................... 233
corona cerasina, Histioteuthis......................................234
corona corona, Histioteuthis........................................ 234
corona inermis, Histioteuthis........................................ 234
corona, Calliteuthis......................................................... 234
corona, Histioteuthis corona ........................................ 234
corpuscula, Histioteuthis bonnellii............................... 226
Corynomma...................................................................... 170
Cranch s q u id s ................................................................148
Cranchia........................................................ 148, 150, 151
Cranchia (Cranchia) maculata...................................... 178
Cranchia (Owenia) megalops........................................ 176
Cranchia bonelliana....................................................... 226
Cranchia bonnellii......................................................... 226
Cranchia hispida..............................................................151
Cranchia maculata..........................................................178
Cranchia scabra ..................................................... 150, 151
Cranchia tenuitentaculeta...............................................151
cranchia, Loligo ..............................................................151
Cranchiid squ ids................................................................20
CRANCHIIDAE....................................................... 118, 148
CRANCHIINAE.............................................  149, 150, 152
Cranquiluria a flig id a ..................................................... 174
Cranquiluria a rm ada..................................................... 164
Cranquiluria A tlan tica ................................................... 176
Cranquiluria cítara......................................................... 161
Cranquiluria c o lo s a l..................................................... 173
Cranquiluria de Leach...................................................153
Cranquiluria de P fe ffe r.................................................167
Cranquiluria de Reinhardt.............................................156
Cranquiluria desarm ada...............................................162
Cranquiluria g ra n d e ..................................................... 171
Cranquiluria o jo -g rande ...............................................169

Cranquiluria p avo ......................................................... 159
Cranquiluria ruda............................................................151
Cranquilurias 148
Crista lloteuthis .................................................................... 163
Crowned firefly squ id ...................................................242
Crystalloteuthis.................................................................... 163
Crystalloteuthis beringiana................................................165
Crystalloteuthis g la c ia lis .................................................. 165
Ctenopteryx........................................................................... 146
( 'in io teu th is .........................................................................265
Cucioteuthis unguicu la ta ..................................................265
Cucioteuthis unguiculatus..................................................265
Cuttlefisnes................................................................................3
CYCLOTEUTHIDAE....................................................... 179
Cycloteuthids.........................................................................179
C ycloteuthis .........................................................................179
Cycloteuthis akim ushkin i 179, 181
Cycloteuthis s irven ti 179, 180
cyclura, Leach ia  152, 153
cylindraceus, Ommastrephes...........................................295

D
Daai mei yau yue.................................................................... 97
danae, Cirrobrachium .........................................................385
danae, Echinoteuthis...........................................................253
danae, Leachia .................................................................... 154
danae, M astigoteu th is   251, 253
danae, Octopoteuthis  263, 267
danae, Planctoteuthis.........................................................144
danae, Tan ing ia   265, 266
danae, Valbyteuthis............................................................. 144
danae, Valdemaria ............................................................. 237
Dart squid....................................................................86, 87
DECAPODIFORMES.................................................... 19,20
Decapods .............................................................................. 24
Deepsea squids..............................................................124
deletron, O ctopoteuthis   263, 267
dentata, M astigoteu th is   251, 253
Desmoteuthis 158, 176
Desmoteuthis pellucida .......................................................178
Desmoteuthis tenera ........................................................... 176
Desmoteuthis th o r i ............................................................. 176
diadema, Enoploteuthis...................................................... 242
diadema, Lycoteuthis  242, 243
Diamond squid...................................................................... 387
Diamondback s q u id   385, 387
Diamondback s q u id s ...................................................384
diaphana, Leptoteuthis .......................................................137
Diaphanoteuthis.................................................................. 136
Dictvdiopsis........................................................................... 152
dimegacotyle, N oto teu th is ............................................... 261
D inoteuth is ........................................................................... 121
diomedeae, Lo ligo ............................................................86, 87
diomedeae, L o llig u n cu la .................................................... 87
diomedeae, Lolliguncula (Lo lio lops is ) .....................85, 86
Discfin squids................................................................179
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Discoloutène de S irven t..................................................180
Discoloutène rond ............................................................. 181
D iscoloutènes.................................................................... 179
Discoluria de Sirvent.........................................................180
Discoluria rotunda............................................................. 181
Discolurias........................................................................... 179
D iscoteu th is .........................................................................181
Discoteuthis discus............................................................. 181
Discoteuthis la c in io s a  181, 182
discus, D iscoteuth is ........................................................... 181
dislocata, Leachia  154, 155
Dlinnoperiy Kalm a..................................................................45
dofleini, H istio teuth is   228, 229
dofleini, Stigmatoteuthis.................................................... 228
D or otopsis..............................................................................136
D or otopsis exophthalm ica ..............................................143
D or otopsis l ip p u la ........................................................... 145
D or otopsis sagitta ..............................................................142
dore ¡ensis, Sepioteuthis.........................................................95
D oryteuth is .............................................................. 54, 55, 98
Doryteuthis (Amerigo) g a h i.........................................38, 58
Doryteuthis (Amerigo) ocu la ............................................. 61
Doryteuthis (Amerigo) opalescens....................................62
Doryteuthis (Amerigo) p e a le ii...........................................64
Doryteuthis (Amerigo) surinamensis............................... 68
Doryteuthis (Doryteuthis) p le i ...........................................55
Doryteuthis (Doryteuthis) ro p e r i...................................... 57
Doryteuthis b leekeri............................................................. 71
Doryteuthis g a h i ..................................................... 69, 70, 72
Doryteuthis kensaki............................................................. 101
Doryteuthis opalescens..................................  60, 62, 63, 64
Doryteuthis peale i......................................................... 61, 283
Doryteuthis p e a le ii  56, 65, 67, 68, 72, 283
Doryteuthis p ickford i........................................................... 116
Doryteuthis p le i..................................  56, 57, 64, 65, 67, 69
Doryteuthis reesi.................................................................. 117
Doryteuthis sanpaulensis.............................................60, 69
Doryteuthis sibogae .........................................112, 113, 114
Doryteuthis singhalensis................................  106, 107, 113
Doryteuthis sp....................................................................... 113
Dosidicus................................  269, 270, 271, 272, 275, 300
Dosidicus eschrich ti...........................................................301
Dosidicus gigas . .  8, 9, 10, 118, 271, 272, 275, 300, 301, 

...................... 302, 303, 304, 317, 318
Dosidicus steenstrupi.........................................................301
Dosuika..................................................................................211
Drechselia ..............................................................................152
Drechselia d an ae ..............................................................154
dubia, A b ra lia .......................................................................190
dubia, Enoploteuthis..................................................183, 190
Dubioteuthis .........................................................................121
dussumieri, Onychoteuthis  370, 371
dussumieri, Tetronychoteuthis...........................................371
duvaucelii, Uroteuthis (Photo lo ligo)............................. 108
duvaucelii. L o lig o ..............................................................108
dux, A rch ite u th is .......................................................121, 122
Dyctydiopsis .........................................................................152

E
eblanae, L o lig o ................................................................345
eblanae, Todaropsis270, 272, 275, 292, 324, 325, 345, 347
Echinoteuthis....................................................................252
Echinoteuthis danae ....................................................... 253
edulis grandipes, L o lig o .................................................101
edulis nagasakiensis, L o lig o .......................................... 101
edulis, Lo ligo ..........................................................101,113
edulis, P h o to lo lig o ............................................ 71, 72, 101
edulis, U ro teu th is   78, 107, 114
edulis, Uroteuthis (Photololigo).............................. 38, 101
E g e a ....................................  148, 158, 162, 163, 170, 175
Egea inerm is.................................................................... 162
ehrhardti, Sepioteuthis..................................................... 91
Eight-arm squids........................................................... 262
Eight-armed gonate s q u id .......................................... 213
elegans, Thysanoteuthis.................................................385
elongata, C a lliteu th is .....................................................231
elongata, H istio teuth is ...................................................231
elongata, L iocranchia ............................................. 155, 156
eltaninae, H is tio te u th is .................................................235
enaga-Takoika..................................................................214
Encornet...................................................................  43, 269
Encornet ailé du Pacifique.......................................... 248
Encornet ailes courtes .................................................211
Encornet atlantique....................................................... 207
Encornet atlantoboréal.................................................203
Encornet baleine........................................................... 367
Encornet bande violette.............................................. 315
Encornet boréopacifique............................................ 215
Encornet boubou........................................................... 382
Encornet bouquet......................................................... 343
Encornet bras courts.....................................................204
Encornet bras courts commun....................................130
Encornet bras courts o rn é .......................................... 132
Encornet cachalot..................................................118, 119
Encornet de Forbes........................................................... 45
Encornet de la baie ......................................................... 75
Encornet de Steenstrup.................................................75
Encornet étolie................................................................334
Encornet européenne.....................................................41
Encornet éventail........................................................... 340
Encornet feu....................................................................379
Encornet fuiripin................................................................344
Encornet g é a n t..............................................................301
Encornet glacial..............................................................378
Encornet guerrier a ilé ...................................................375
Encornet luciole couronné.......................................... 242
Encornet luciole marveilleux......................................246
Encornet luciole scintillant.......................................... 245
Encornet lumière............................................................199
Encornet lum ineux....................................................... 305
Encornet madokai......................................................... 206
Encornet mako................................................................218
Encornet minami........................................................... 337
Encornet monstre......................................................... 121
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Encornet monstre de l’Atlantique du Nord . . 122 ENOPLOTEUTHIDAE........................... 118, 119, 183
Encornet monstre de l’Océan A ustra l........... 123 Enoploteuthids...................................... 183
Encornet monstre de le Pacifique Nord .........122 ENOPLOTEUTHINAE.......................... 119, 183, 379
Encornet oiseau..................................................... .........312 E n op lo teu th is ...................................... 183, 184, 194
Encornet o ra n g e ............................................... .........319 Enoploteuthis a n a p s is ....................... 185, 187
Encornet piquet .........128 Enoploteuthis c h u n ii ............................. 183, 184, 186, 200
Encornet planeur.................................................. 309 Enoploteuthis diadema....................... 242
Encornet rouge 290 Enoploteuthis d u b ia ............................ 183, 190
Encornet rouge à pointe.................................... 293 Enoploteuthis ga lax ias .......................... 186
Encornet rouge argentin.................................... 285 Enoploteuthis h ig g in si.......................... 186
Encornet rouge nord ique.................................. .........280 Enoploteuthis h oy le i............................ 195
Encornet suçoir..................................................... .........209 Enoploteuthis jo n esi............................ 187
Encornet veiné ................................................... . . .  43, 45 Enoploteuthis lep tura ............................. 184
Encornet v itre u x ............................................... ........ 307 Enoploteuthis leptura le p tu r a ........... 184
Encornet volant .........296 Enoploteuthis leptura m a g n o cea n i. . 185
Encornet-bijouter 380 Enoploteuthis lesueurii....................... 119
Encornet-outre armé 164 Enoploteuthis m a g n o c e a n i................. 185
Encornet-outre A tla n tiq u e ................................ 176 Enoploteuthis m igrâto .......................... 187
Encornet-outre co lossal.................................... .........173 Enoploteuthis m igra tory ..................... 188
Encornet-outre de L e a c h .................................. 153 Enoploteuthis neozelanica ................. 197
Encornet-outre de P feffer.................................. 167 Enoploteuthis o b l iq u a .......................... 187
Encornet-outre de R einhard t.......................... ........ 156 Enoploteuthis o c to lin e a ta ................. 187
Encornet-outre désarm é .................................. .........162 Enoploteuthis p a l l id a .......................... 119
Encornet-outre grand ........ 171 Enoploteuthis polyonyx ....................... 119
Encornet-outre g ra n d -o e il.............................. ........ 169 Enoploteuthis re ticu lata ..................... 188
Encornet-outre lyre .........161 Enoploteuthis se m ilin e a ta ................... 188
Encornet-outre m élancolie................................ 174 Enoploteuthis theragrae ..................... 186
Encornet-outre paon ........................................... 159 Enoploteuthis veranyi.......................... 194
Encornet-outre rude .........151 Enoploteuthis ...................................... 239
Encornet-pou pie de Rüppell.............................. .........264 Enoploteuthis sp in icauda ................. 239
Encornet-poulpe de T a n in g ............................ ........ 265 ensifer, Ommastrephes....................... 295
Encornets a i lé ....................................................... ........ 247 Eatoniopsis........................................... 130
Encornets bras courts...................................... .........129 Eatoniopsis a lic e i................................ 130
Encornets g lac ia ire ........................................... ........ 377 Eatoniopsis v e la in i.............................. 130
Encornets guerrier .........374 Entomposis clouei................................ 133
Encornets luciole 241 E ogon atu s .................................................. 201, 222
Encornets monstres 121 Eogonatus t in r o ...................................... 200, 222
Encornets p iquets ................................................ .........127 eschascholtzi, P eroth is ....................... 153
Encornets p o u lp e s .............................................. ........ 262 eschrichti, Dosidicus............................ 301
Encornets rouges ............................................... ........ 300 etheridgei, L o lig o ................................ 106
Encornets-outres.................................................. ........ 148 E u c leo te u th is ...................................... 269, 272, 275, 304
Encournet luciole royal.................................... ........ 244 Eucleoteuthis lum inosa . . . 269, 272, 275, 304, 305, 306
Enope squids .........183 Euphausids........................................... 283
Enop lo ion ............................................................ ........ 188 euphrosina, L o lid o n a .......................... 226
Enoploion eustictum ........................................... ........ 194 European common s q u id ................. 53
Enoploloutène armé 189 European flying squid 275, 292, 323
Enoploloutène crochu ...................................... 184 European squid 41 292
Enoploloutène de H o y le .................................... .......... 195 eustictum, Enoploion............................ 194
Enoploloutènes ................................................. 183 exophthalmica, Doratopsis................. 143
Enoploluria arm ada......................................................... 189 exophthalm ica, P lanctoteu this ............ 143
Enoploluria centellante................................................. 199 evlais, Octopus (Philonexis)............... 151
Enoploluria de Hoyle ........................................ .......... 195
Enoploluria joyera .......... 380 F
Enoploluria orejuda........................................... 382 fabricii, G onatus........  202. 203, 204, 205, 207, 208. 283
Enoploluria rómbica . . 118, 119 fabricii, Onychoteuthis....................... 203
Enoploluria u nc in ada ...................................... 184 fa lco , A b ra lio p s is ................................ 196
Enoplolurias........................................................... ........... 183 famelica, Chiroteuthis.......................... 254
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famelica, M astigoteu th is ....................................... 251, 254
fasciolata, A b ra l ia ............................................................. 191
felina, L o ligo .........................................................................350
fe lis , Abraliopsis ..................................................................197
filiferum , C irrobrachium .................................................... 385
filippovae, Todarodes  10, 269, 272, 275, 325, 326,
  327, 338, 342

Fire sq u id s ...................................................................... 379
Firefly s q u id s ..................................................................241

fisheri, M egalocranchia .................................................... 170
Flageloluria 250
Flageloluria de Agassizi 252

flammea, M astigoteuthis ..................................................252
fleuryi, Onychoteuthis.........................................................350
Flores Island s q u id ....................................................... 116
Flowervase jewell s q u id .............................................. 228
Flugkalmar........................................................................ 300
Flying s q u id s ..................................................................269
Forbe’s squid...................................................................... 45

forbesi, Lo ligo .........................................................................45
forbesii, Loligo  . . . .  35, 38, 40, 42, 43, 44, 45, 47, 53, 72
formosana, Lo ligo ................................................................106
Fuegolurias 379
Fuiripinsurumeika........................................................... 344

fusiformis, Onychoteuthis..................................................350
Fusocranchia  156, 158
Fusocranchia a lp h a  155, 156
fusus, L o lig o ...........................................................................43

G
gahi, Doryteuthis..................................................... 69, 70, 72
gahi, Doryteuthis (A m erigo ) ...................................... 38, 58
gahi, L o ligo ...........................................................  58, 70, 327
galatheae, L o l ig o ................................................................108
galaxias, Enoploteuth is .................................................... 186
G a liteu th is   148, 158, 163
Galiteuthis a rm a ta  163, 164
Galiteuthis aspera................................................................165
Galiteuthis g la c ia lis  148, 165
Galiteuthis p a c if ic a ........................................................... 165
Galiteuthis p h y llu ra ........................................................... 165
Galiteuthis suhm i................................................................166
Ganzeki.............................................................................332
gemmata, Pterygioteuthis.......................................  381, 383
Giant s q u id  8, 121, 123
giard i giardi, P terygioteuthis ...........................................383
giard i hoylei, Pterygioteuthis ...........................................383
giardi, Pterygioteuthis   381, 382
giardi, Pterygioteuthis g ia rd i ...........................................383
giganteus, Ommastrephes..................................................301
gigas, Dosid icus   8, 9, 10, 118, 271, 272, 275, 300,
.............................................  301, 302, 303, 304, 317, 318

gigas, Ommastrephes.........................................................301
gilchristi, Abra liopsis .........................................................197
Glacial s q u id ..................................................................378
Glacial s q u id s ................................................................377
glacialis, Crystalloteuthis..................................................165

glacialis, G aliteuthis  148, 165
glacialis. Psychroteu th is ...........................................  377, 378
Glass squid...................................................................... 118
Glass squids.................................................................... 149
Glassy flying squ id   275, 307
glaukopis, M a stig o teu th is ......................................  251, 254
Golden arrow squid......................................................... 347
Gonaleutène huit-bras.................................................213
Gonaleutène japonais...................................................216
Gonaleutènes..................................................................200
Gonalura alicorta........................................................... 211
Gonalura atlántica......................................................... 207
Gonalura atlantoboreal.................................................203
Gonalura bracicorta....................................................... 204
Gonalura japonés ......................................................... 216
Gonalura madokai 206
Gonalura magister 209
Gonalura m a k o ..............................................................218
Gonalura ocho-brazos.................................................213
Gonalura pacificoboreal...............................................215
Gonaluras........................................................................ 200
Gonate squids................................................................200
GONATIDAE.......................................  10, 13, 26, 118, 200
G o n a to p s is .........................................................  200, 201, 213
Gonatopsis b o r e a l is  210, 213, 215, 216
Gonatopsis ja p o n ic u s ........................................213, 216, 218
Gonatopsis m a k k o  213, 216, 217, 218
G onatopsis octo p ed a tu s ...................................................... 213
Gonatopsis o k u ta n ii....................................  206, 213, 222
G onatus   200, 201, 202, 204
Gonatus (Eogonatus).....................................................222
Gonatus (Eogonatus) t in ro ............................................ 222
Gonatus anonychus......................................................... 211
Gonatus an tarcticu s ..............................................................219
Gonatus b e r r y i .............................................................. 219, 298
Gonatus ca liforn iensis ................................................219, 220
Gonatus f a b r ic i i   202, 203, 204, 205, 207, 208, 283
Gonatus k a m tsch a tic u s .................................  204, 205, 221
Gonatus m a d o k a i........................................................  206, 222
Gonatus m ag ister........................................................... 209
Gonatus m iddendorffi...........................................  204, 205
Gonatus o n y x ..........................................................................220
Gonatus o reg o n en sis ........................................................... 220
Gonatus p y r o s ...............................................................  200, 220
Gonatus septemdentatus.................................................209
Gonatus s teen stru p i ..............................................................207
Gonatus ursabrunae  221
gotoi, L o lig o ...................................................................... 80
Gotouika...........................................................................103
Goudou-ika...................................................................... 300
Gould’s arrow squ id ...........................................  340, 342
Gould’s flying s q u id ...........................................  275, 340
Gould’s squid....................................................................342
gouldi, N o to todaru s   272, 275, 332, 336, 338, 339,
...............................................................................  340, 342

gouldi, Nototodarus s lo a n i............................................ 340
gouldi, Ommastrephes...................................................340
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gracillis, Verrillio la ............................................................. 133
grandipes, Loligo edu lis .................................................... 101
Grass s q u id ...........................................................................88
Greater clubhook s q u id ..................................................359
Grimaldi’s chiroteuthid squid.........................................142
Grimaldi’s soft-scaled squid...........................................240
grim aldii, Lepidoteuthis .........................................  239, 240
grim aldii. Mastigoteuthis ..................................................252
Grimalditeuthis 135, 141
Grimalditeuthis bonplandi 141, 142
Grimalditeuthis r ich a rd i.................................................... 142
grimpei, A b ra lia ..................................................................191
Guang tiáo............................................................................. 306
Guinean thumbstall squid..................................................48
guinensi, Sepioteuthis...........................................................95
guttata, Loligopsis................................................................153

H
Habbar...................................................................................... 43
hamatus, Onychoteuthis.................................................... 354
hamiltoni, Mesonychoteuthis.........  6, 148, 149, 172, 173
hardwickei, L o l ig o ................................................................73
hardwickei, Lo lio lus .............................................. 72, 74, 75
hardwickei, Lolio lus (L o lio lu s ) .........................................73
hastula, Chiroteuthoides.................................................... 256
hastula, M astigoteuth is .................................................... 256
Hawaiian arrow s q u id .........................................................344
Hawaiian flying s q u id  275, 343
hawaiiensis, N oto todarus   269, 272, 275, 328, 332,
.........................................................  336 ,339 ,341 ,342 ,343

hawaiiensis, Ommastrephes............................................. 343
H elicocranchia ....................................... 148, 158, 160, 166
Helicocranchia beebe i.......................................................167
Helicocranchia jo u b in i .................................................... 168
Helicocranchia p a p illa ta ..................................................168
Helicocranchia p fe ffe ri................................  166, 167, 168
heminuchalis, A b ra lia ...................................................... 191
hemiptera, L o lig o ..................................................................81
hemprichii, Sepioteuthis...................................................... 95
Hensenioteuthis.................................................................... 176
H etero lo ligo ...........................................................................70
Heterololigo b leeke ri...........................................................71
heteropsis, Calliteuthis (Meleagroteuthis)....................235
heteropsis, H istioteuthis .........................................  223, 235
higginsi, E nop lo teu th is .................................................... 186
H iik a .........................................................................................77
Hime-Dosuika...................................................................... 212
Hirakensakiika.......................................................................107
hispida, C ranch ia ................................................................151
H is tio p s is ............................................................................. 226
Histiopsis a tlantica ............................................................. 232
Histiopsis h o y le i....................................................... 228, 229
HISTIOTEUTHIDAE 6, 10, 223
H istio teuth is .............................................................. 223, 226
Histioteuthis a rc tu r i................................................  229, 232
Histioteuthis a tla n tic a ...........................................  232, 235
Histioteuthis bone lliana ....................................................226

H istioteuthis b o n n e llii .........................................................226
Histioteuthis bonnellii corpuscu la ............................... 226
Histioteuthis b ru u n i....................................................... 236
H istioteuthis celetaria ce le ta ria ........................................ 233
H istioteuthis celetaria p a c i f i c a ........................................ 233
Histioteuthis co llin s i....................................................... 226
Histioteuthis cookiana.....................................................232
H istioteuthis corona b e r r y i ............................................... 233
H istioteuthis corona c e r a s in a .......................................... 234
H istioteuthis corona c o r o n a .............................................234
H istioteuthis corona in e rm is .............................................234
Histioteuthis dofle in i....................................  228, 229, 232
Histioteuthis elongata .....................................................231
H istioteuthis e ltan in ae .........................................................235
H istioteuthis h e te ro p s is ...........................................  223, 235
H istioteuthis hoylei..................................................... 228, 229
H istioteuthis m a c ro h is ta .................................................... 235
H istioteuthis m e lea g ro teu th is .......................................... 236
H istioteuthis m iranda ..................................................229, 230
H istioteuthis o c e a n i ..............................................................236
H istioteuthis reversa ..................................................  231, 232
Histioteuthis ruppelli.............................................. 226
Histiothauma...........................................................226
Histiothauma oceani.............................................. 236
hjorti, M astigo teu th is ......................................  250, 251, 254
Hokkaisurumeika.................................................... 324
Hooked enope squid............................................184
Hotaruika................................................................. 200
Hoyle’s enope squ id ............................................195
hoylei, A b r a lio p s is ..................................................... 195, 284
hoylei, Enoploteuthis....................................................... 195
hoylei, H istiobeuth is ..............................................................228
hoylei, H istiopsis...................................................  228, 229
hoylei, H is tio teu th is ..............................................................229
hoylei, Meleagroteuthis...................................................228
hoylei, Pterygioteuthis g ia rd i ........................................ 383
Humboldt squ id   304, 317
hyadesi, M artia lia ......................................  10, 272, 275, 334
H ya lo teu th is ....................................  269, 270, 272, 275, 306
H yaloteuthis p e la g ic a   270, 272, 275, 306, 307, 308
hyperborea, Leachia ....................................................... 176
hyperborea, V errilliteu th is .............................................178

I

IDIOSEPIIDAE..................................................................15
Id io sep iu s ......................................................................................3
Id ioteuthis ...............................................................252
illecebrosus coindeti, Illex ..................................... 290
illecebrosus illecebrosus, I l l e x .............................280
illecebrosus, Illex  . 10, 65, 272, 275, 276, 280, 281, 282,
...................  283, 284, 286, 288, 290, 291, 292, 294, 297

illecebrosus, Illex  illecebrosus ......................................280
illecebrosus, Ommastrephes.......................................... 280
I l le x   269, 270, 271, 272, 275, 276, 281, 291, 294,
  321, 330, 331
Illex  a rg e n tin u s ...................  9, 60, 70, 118, 269, 272, 275,

  276, 284, 285, 286, 287, 288, 297, 313, 327, 335
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Illex coindetii..............  270, 272, 275, 276, 280, 284, 288,
...  290, 291, 292, 294, 324, 347

Illex illecebrosus   10, 65, 272, 275, 276, 280, 281,
  282, 283, 284, 286, 288, 290, 291, 292, 294, 297

Illex illecebrosus coindeti....................................................290
Illex illecebrosus illecebrosus.............................................280
Illex oxygonius.....................  272, 275, 276, 281, 284, 292
Illex sp.............................................................................. 314
ILLICINAE....................................  269, 270, 271, 272, 276
imperator, C hiroteuthis  138, 139
I nárrate octopods......................................................... 3, 13
Indian squid.................................................................... 108
indica, L o lig o  106, 108
indica, Octopodoteuthis...................................................... 267
indica, Octopoteuthis  263, 267
indica, Onykia..........................................................................357
indica, Sepioteuthis...................................................................95
inermis, Calliteuthis..............................................................234
inermis, E g ea ..........................................................................162
inermis, Histioteuthis corona.............................................234
inermis, Leptodontoteuthis..................................................242
inermis, M astigoteuthis.......................................................256
ingens, Moroteuthis  286, 359
ingens, Onychoteuthis........................................................... 359
ingens, O nykia ............................................................  357, 359
Inshore squids..................................................................38
insignis, Ommastrephes.......................................................337
intermedia, Liocranchia  155, 156
intermedia, Onykia ................................................................ 369
intermedia, Teleoteuthis.......................................................369
investigatoris, Loliolus ........................................................... 73
Ioteuthion .....................................................................  379, 381
iselini, M astigoteuthis .........................................................256
Island inshore squid .......................................................57
Izuika................................................................................... 97

Japanese clubhook squid 362
Japanese firefly sq u id .....................................................200
Japanese flying squid 275, 328
Japanese gonate sq u id .................................................216
Japanese softfish..............................................................332
Japanese squid 77
japonica, A b ra l ia ............................................................199
japonica, L o lig o ................................................................77
japonica, Loliolus..............................................................78
japonica, Loliolus (Nipponololigo)............................... 77
japonica, M oroteuthis..................................................... 357
japonica, Onykia..............................................................364
japonicus, Gonatopsis..................................213, 216, 218
ja tta i, Abralia  (Compsoteuthis)...................................... 197
ja tta i, Lycoteuthis........................................................... 242
ja tta i, Teleoteuthis........................................................... 357
Jewel enope squid 380
Jewel squids 223
Jhindouika.......................................................................... 77
J ib ia .................................................................................269

Jibia a n tá rtic a .................................................................... 326
Jibia gigante.........................................................................301
jon esi, E n o p lo teu th is ............................................................187
Joubin’s squ id .................................................................... 237
Joubin's squids ..................................................................237
joubini, Abraliopsis..............................................................199
joubin i, Ascocranchia .......................................................168
jou bin i, C h iro teu th is ............................................................138
joubin i, H eliocranch ia ......................................................... 168
JOUBINITEUTHIDAE.........................................................237
Joubiniteu th is ..........................................................................237
Joubiniteuthis p o r t ie r i .........................................................237
Joyeluria flora l.................................................................... 228
Joyeluria invertida............................................................. 231
Joyeluria m aravillosa...................................................... 229
Joyeluria m em branosa....................................................226
Joyelurias............................................................................. 223
Jumbo flying s q u id .............................. 275, 301, 302, 303
Jumbo squid .........................................................................304
jurujubae, Sepia o ffic ina lis ..................................................91

K
Kal mar bartramia..................................................................300
Kai’mar pteropus..................................................................321
Kal'mar-glalotevtis................................................................308
Kal'mar-ljuminosa................................................................306
Kal'mar-romb.........................................................................387
Kalmar-svetljach'ek............................................................. 308
Kalmar-ualamenis................................................................318
Ka la m ar.................................................................................... 43
Kalam ari........................................................................  43. 324
Kalmar............................................................................. 43. 324
Kamchatka-Takagüka........................................................ 205
kamtschatica, Onychoteuthis...........................................204
kam tschaticus, G on atu s .................................  204, 205, 221
Kanadairekkusu.................................................................... 284
Kanava ..................................................................................  97
Kannon-ika...........................................................................387
Karka.......................................................................................123
Katoy squid............................................................................. 79
kensaki, Doryteuth is ........................................................... 101
kensaki, L o lig o .................................................................... 101
Kensakiika..............................................................................103
knipovitchi, M oroteuthis   360, 361
knipovitchi, O n y k ia .................................................  357, 360
Kobi s q u id ............................................................................. 78
kobiensis, L o ligo .................................................................... 78
kobiensis, Nipponololigo...................................................... 78
Koika.........................................................................................77
Kokkino..................................................................................292
K on dakovia .................................................................  348, 365
Kondakovia lo n g im a n a .......................................................365
Koonthal................................................................................109
Kraken.................................................................................... 123
krempfi, Sepioteuthis............................................................. 95
krohni, Onychoteuthis.........................................................350
Krylorukij kal'mar..................................................................321
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Kuaika.................................................................................97
Kumutimuna.................................................................... 109
Kuragedako...................................................................... 229
Kuro-ika.............................................................................300
Kutsuika...............................................................................97

L
lacertosa, Chiroteuthis................................................... 137
laciniosa, D isco teu th is ................................................181, 182
LAMPADIOTEUTHINAE  241, 246
Lam padioteu this .....................................................................246
Lam padioteuthis m ega leia ......................................  241, 246
Langflossenkalmar........................................................... 45
Large cranch squid....................................................... 171
Large squ id ...................................................................... 300
Large sucker neosquid.................................................261
laticeps, L o lig o ................................................................357
latipinna, M astigo teu th is .................................................... 256
Leach’s cranch sq u id ...................................................153
leachi, L o l ig o .................................................................. 153
L ea c h ia .......................................................  148. 150. 152 154
Leachia a tla n tic a ...................................................................154
Leachia c y c lu r a ............................................................152, 153
Leachia d a n a e ....................................................................... 154
Leachia d is lo c a ta .........................................................154, 155
Leachia hyperborea ....................................................... 176
Leachia lem ur ................................................................ 154, 155
Leachia p a c if ic a ..................................................................... 155
Leachia reinhardti............................................................156
lemur, L e a c h ia ..............................................................154, 155
lemur, Pyrgopsis ..............................................................155
LEPIDOTEUTHIDAE....................................................... 239
L ep id o teu th is ..........................................................................239
Lepidoteuthis g r im a ld i i ...........................................  239, 240
Leptodontoteuthis........................................................... 242
Leptodontoteuthis inermis.............................................. 242
Leptoteuthis...................................................................... 136
Leptoteuthis diaphana..................................................... 137
leptura leptura, E n oplo teu th is ...........................................184
leptura magnoceani, E noploteuthis .................................185
leptura, E n o p lo teu th is ......................................................... 184
leptum, Lo ligo .................................................................. 184
Lesser flying squ id   275. 345
lessoni, Onychoteuthis...................................................350
lessoniana, Sepio teu th is .........................................91, 93, 95
Lestoteuthis...................................................................... 202
lesueuri, Onychoteuthis...................................................350
lesueurii, A n c is tro c h e iru s ........................................ 119, 120
lesueurii, Enoploteuthis................................................... 119
lesueurii, Onychoteuthis.................................................119
Letajuschij kal'marptica...................................................311
Letaujschij kal'mar........................................................... 300
Leucocranchia.................................................................. 160
Leucocranchia p fe ffe r i................................................... 161
levimana, M astigoteuthis ...............................................145
levim ana, P la n cto teu th is .................................................... 145
levimana, Valbyteuthis................................................... 145

Lichtenstein’s angel squ id ............. . . . .  355
lichtensteini, Ancistroteuthis ............. 353. 354, 356
lichtensteini, Onychoteuthis......... . . . .  354
Lignja............................................... ........ 43
Lignjun............................................. . . . .  324
Liguriella ...................................... 158, 168
Liguriella podophthalma............. 168, 169
lineata, Abralia ................................. . . . .  197
lineata, Abraliopsis....................... . . . .  197
Líng-qí-yóu.................................... . . . .  387
linkovskyi, Brachioteuthis........... . . . .  134
linkovskvi, Slosarczykovia.............. . . . .  134
Liocranchia .................................. 150, 156
Liocranchia brocki.......................... 155, 156
Liocranchia elongata ..................... 155, 156
Liocranchia intermedia................... 155, 156
Liocranchia reinhardti................. 156, 157
Liocranchia valdiviae................... 156, 157
lippula, Doratopsis.......................... . . . .  145
lippula, Planctoteuthis................. 143, 145
Little flying squid........................... 275, 333
Little Indian s q u id ......................... .........73
Little squid...................................... . . 51, 80
lobipinnis, Onychoteuthis.............. . . . .  350
Lolidona ............................................. . . . .  226
Lolidona euphrosina........................ . . . .  226
Loliginid........................................... ........ 16
LOLIG IN IDAE.................................. . . . .  19, 24, 35, 36, 38
Loliginids......................................... 9, 22, 38
L o lig o ...................................... 35, 38, 40, 49, 81 , 98, 331
Loligo neglecta................................. ........ 40
Loligo (Doryteuthis) pickfordae . . . . . .  110
Loligo abulati.................................... . 49, 103
Loligo aequipoda ............................. . . . .  322
Loligo affinis...................................... ........ 40
Loligo aspera .................................... ........ 80
Loligo banksi...................................... . . . .  350
Loligo banksii.................................... . . . .  349
Loligo hardingi................................. . . . .  350
Loligo bartramii............................... . . . .  295
Loligo beka ......................................... ........ 76
Loligo bengalensis.......................... . . . .  105
Loligo berthelotii............................. ........ 40
Loligo bianconi................................. . . . .  350
Loligo bleekeri.............................. . . 70, 71
Loligo brasiliensis............................. . 69, 322
Loligo breviceps............................... ........ 40
Loligo brevipinna ............................. ........ 81
Loligo brevis...................................... ........ 81
Loligo brevitentaculata................... . . . .  315
Loligo brogniartii............................. . . . .  290
Loligo budo ......................................... . . . .  101
Loligo cardioptera .......................... . . . .  357
Loligo chinensis................................. .............101. 106, 113
Loligo coindetii................................. . . . .  290
Loligo cranchia................................. . . . .  151
Loligo diomedeae............................. . . 86, 87
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Loligo duvaucelii............................... ........ 108
Loligo eb lanae .................................... ........ 345
Loligo edulis ......................................... . 101, 113
Loligo edulis grandipes..................... ........ 101
Loligo edulis nagasakiensis............ ........ 101
Loligo etheridgei................................. ........ 106
Loligo fe l in a ......................................... ........ 350
Loligo fo rb es i ...................................... ...........45
Loligo fo rb es ii.....................  35, 38, 40, 42, 43, 47, 53, 72
Loligo form osana ............................... ........ 106
Loligo fusus ........................................... ...........43
Loligo g a h i ........................................... ............... 58, 70, 327
Loligo galatheae................................. ........ 108
Loligo gotoi........................................... ...........80
Loligo hardwickei............................... ...........73
Loligo hemiptera................................. ...........81
Loligo illecebrosus............................. ........ 280
Loligo indica ......................................... . 106, 108
Loligo japonica .................................... ...........77
Loligo kensaki...................................... ........ 101
Loligo kobiensis ................................. ...........78
Loligo laticeps...................................... ........ 357
Loligo leachi......................................... ........ 153
Loligo lepturo ...................................... ........ 184
Loligo m arm orae ............................... ...........50
Loligo mediterranea.......................... ...........40
Loligo microcephala.......................... ...........40
Loligo moulinsi.................................... ...........43
Loligo o cu la ......................................... ...........61
Loligo opalescens............................... . . .  62, 86
Loligo osh im ai.................................... ........ 108
Loligo oualaniensis............................. ........ 315
Loligo pa llida ...................................... ...........64
Loligo p a rva ......................................... ...........50
Loligo patagonica............................... . . .  58, 60
Loligo pcn’o ........................................... ........ 159
Loligo p ea le ii ...................................... 55, 61, 64
Loligo pealeii var. borealis.............. ...........64
Loligo pealeii var. pallida ................. ...........64
Loligo p e a lii ......................................... ...........64
Loligo pill a e ......................................... ........ 290
Loligo pironneauii............................... ........ 295
Loligo piscatorum ............................... ........ 280
Loligo plagioptera ............................. ........ 357
Loligo p le i ............................................. ...........54, 55, 58, 70
Loligo p le i i ........................................... ...........55
Loligo pulchra...................................... ...........40
Loligo punctata .................................... ...........64
Loligo rangii......................................... ...........40
Loligo reynaudii.............................. ...........43, 44, 46, 49
Loligo roperi......................................... ...........57
Loligo sagittata.................................... ........... 290, 322, 345
Loligo sanpaulensis.......................... . . 69, 287
Loligo sepioidea ................................. ...........91
Loligo sibogae...................................... ........ 113
Loligo singhalensis............................ . . . 101, 106, 113, 114
Loligo singhalensis var. beryllae. . . ........ 113

Loligo  sp 89. 114
Loligo  spp........................................................................... 81
Loligo stearnsii..................................................................62
Loligo subulata ..................................................................53
Loligo sumatrensis  76, 78, 108
Loligo surinamensis......................................................... 68
Loligo ta g o ........................................................................ 80
Loligo tetradynamia ......................................................... 77
Loligo todarus..................................................................322
Loligo touchardii..............................................................295
Loligo uncinata ................................................................350
Loligo urceolatus ..............................................................50
Loligo u y ii.......................................................................... 80
Loligo va n ico lens is ....................................................... 315
Loligo v itre u s ..................................................................295
Loligo vossi...................................................................... 114
Loligo vu lgaris ................. 7, 38, 40, 43, 44, 45, 46, 47, 50,
  51, 53, 292

Loligo vulgaris reynaud ii.................................................46
Loligo yokoyae ..................................................................78
loligo, S ep ia .................................................................... 322
LOLIGOIDEA...................................................................... 38
Loligopsis bonplandi....................................................... 142
Loligopsis gu tta ta ..........................................................153
Loligopsis p e rla tus ........................................................137
Loligopsis ve ra n ii..........................................................137
Loligopsis vermicolaris................................................... 137
Loliolopsis ..............................................................81, 86, 87
Loliolopsis chiroctes................................................... 86, 87
L olio lu s ................................................................................. 72, 73
Loliolus (Loliolus) a f f in is ....................................................75
Loliolus (Loliolus) hardw ickei.............................................73
Loliolus (Nipponololigo) b e k a .............................................76
Loliolus (Nipponololigo) ja p o n ica ......................................77
Loliolus (Nipponololigo) su m atren sis .............................. 78
Loliolus (Nipponololigo) u y ii............................................... 80
Loliolus a f f in is ............................................................73, 75
Loliolus beka...................................................................... 78
Loliolus buitend ijk i........................................................... 73
Loliolus h a rd w ic k e i ................................................ 72, 74, 75
Loliolus investigatoris....................................................... 73
Loliolus ja p o n ic a .....................................................................78
Loliolus noctiluca ..........................................................100
Loliolus rhomboidalis....................................................... 78
Loliolus su m a tre n s is .......................................................79, 81
Loliolus typus .................................................................... 73
Loliolus u y i i ........................................................ 76, 78, 79
L olligu n cu la ........................................................................49, 81
Lolliguncula (Loliolopsis) d iom edeae ........................85, 86
Lolliguncula (Lolliguncula) a r g u s ................................... 84
Lolliguncula (Lolliguncula) b r e v is ................................... 81
Lolliguncula (Lolliguncula) p a n a m e n s is ....................... 85
Lolliguncula a rg u s ........................................................... 84
Lolliguncula brevis   3, 35, 65, 81, 83, 101
Lolliguncula d io m e d a e .........................................................87
Lolliguncula m ercatoris ...................................................48
Lolliguncula pan am en sis ......................................  84, 85, 87
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Lolliguncula tydeus................................................................85
Lomo aranjado...................................................................... 321
Long barrel s q u id ............................................................. 113
Long-finned inshore squid 65
longimana, Kondakovia ....................................................365
longimanus, Onychoteutis..................................................242
longiptera, Octopoteuthis..................................................263
Long-tailed flying squ id ...................................................... 311
lonnbergi, M oroteuthis ...................................................... 362
lonnbergi, Onykia ................................................................362
lorigera, Lycoteuthis...........................................................242
lorigera, Onychoteuthis....................................................242
Loutène a b y s s a le ............................................................. 125
Loutène au stra le ............................................................... 259
Loutène b a tto ir ..................................................................371
Loutène bonnet..................................................................226
Loutène commune  370, 372
Loutène de Joubin 237
Loutène écaille-doux de G rim a ld i............................... 240
Loutène filam entoux.........................................................252
Loutène nouveau de Nesis 260
Loutène nouveau de Thiele 258
Loutène nouveau grand-ventose..................................261
Loutène retournée............................................................. 231
Loutène v a s e ...................................................................... 228
Loutènes a b y s s a le s .........................................................124
Loutènes bijou.................................................................... 223
Loutènes bijou m arveilleux ...........................................229
Loutènes de Joubin 237
Loutènes écaille-doux...................................................... 239
Loutènes filamentoux de Agassizi 250
Loutènes nouveau............................................................. 257
lucens, Abralia  (Stenabralia)........................................... 192
Lucernaluria centelleante 245
Lucernaluria m aravillosa ............................................... 246
Lucernaluria re a l............................................................... 244
Luciernaluria coronada....................................................242
Luciernalurias.................................................................... 241
lucifer, Phasmatopsis.........................................................162
lui, Asperoteuthis ................................................................141
Lula ...........................................................................................45
Lula de limao.........................................................................321
Lula riscada............................................................................. 45
luminosa, Eucleoteuthis. . . 269, 272, 275, 304, 305, 306
luminosa, Symplectoteuthis............................................... 305
Luminous bay s q u id .........................................................100
Luminous flying s q u id ................................  275, 305, 306
lunulata, Sepioteuthis...........................................................95
L u ria ..................................................................................51. 56
Luri 
Luri 
Luri 
Luri 
Luri

ia alada del Pacífico.................................................248
ia ballena..................................................................367
ia boreal.................................................................... 352
ia de Joubin..............................................................237
ia escamuda...................................................  370 372

Luria escamuda blanda de Grimaldi 240
Luria escamuda cafetal.................................................371
Luria ganchuda..............................................................350

Luria ganchuda africana.............................................. 355
Luria ganchuda a n ta rc tica .......................................... 365
Luria ganchuda del C aribe .......................................... 357
Luria g la c ia l....................................................................378
Luria granchuda de Nesis............................................ 356
Luria guerrera a la d a .....................................................375
Luria p a lo m a ..................................................................354
Lurias a ladas..................................................................247
Lurias de J o u b in ........................................................... 237
Lurias escamuda blandas 239
Lurias glaciales 377
Lurias granchudas 348
Lurias gue rreas ..............................................................374
Lurión cornu....................................................................359
Lurión japonés................................................................362
Lurión l i s o ...................................................................... 360
Lurión máximo................................................................364
Lurión ru g o s o ................................................................363
LYCOTEUTHIDAE......................................................... 241
LYCOTEUTHINAE ......................................................... 241
L yco teu th is ...................................................................  241. 242
Lycoteuthis diadema ................................................  242. 243
Lycoteuthis ja t ta i..................................................................242
Lycoteuthis lo r ig e ra ..............................................................242
Lycoteuthis sp r in g e r i ........................................................... 243
Lyre cranch s q u id ......................................................... 161
lyromma, B a th o th au m a .......................................................161

M
machelae, U ro teu th is ........................................................... 116
m achelae, Uroteuthis (Photololigo)................................. 110
m acrohista, H istio teu th is .................................................... 235
macrosoma, C hiroeuthis.......................................................139
maculata, Charibditeuthis..................................................380
maculata, Cranchia............................................................. 178
maculata, Cranchia (C ranch ia ).......................................178
maculata, T eu th ow en ia .......................................................178
Madoka's gonate sq u id .................................................206
m adokai, G o n a tu s   206, 222
m agister nipponensis, B erry teu th is   201, 211, 221
m agister shevtsovi, B erryteu th is ...................  201, 211, 221
magister, Berryteuthis. 200, 201, 209, 210, 211, 216, 221
magister, Gonatus............................................................... 209
magna, M astigoteuthis  254
M agn ap in n a ............................................................................ 247
M agnapinna a tla n tic a .............................................  247, 249
M agnapinna p a c if ic a ................................................  247, 248
M agnapinna ta lism an i.............................................  247, 249
MAGNAPINNIDAE......................................................... 247
m agnoceani, E n op lo teu th is ................................................185
m agnoceani, Enoploteuthis leptura ................................. 185
major, Sepioteuthis............................................................. 385
Makko gonate s q u id .....................................................218
m akko, G onatopsis ................................... 213, 216, 217, 218
Makko-Takoika..................................................................218
malayana, Sepioteuthis.........................................................95
m angoldae, A sp ero te u th is ..................................................141
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379
margaritifera aurantica, Pyroteuthis.........
margaritifera, Pyroteuthis...............................
marisarabica, A b ra l ia ..................................................
martensii, A rch iteuthis ............................................. 122
martensii, Megateuthis.....................................................
M a rtia lia .........................................  269, 270, 272, 275
M artia lia  hyadesi..................................... 10, 272, 275
massyae, Pholidoteuthis ...........................................370
massyae, Tetronychoteuthis........................................ 370
MASTIGOTEUTHIDAE...............................................
M astigoteuthis......................................................... 24
M astigoteu th is ................................................  249, 250
Mastigoteuthis agassizii...........................................251
Mastigoteuthis a tlantica ...........................................251
Mastigoteuthis c o rd ifo rm is ....................................251
Mastigoteuthis danae ............................................... 251
Mastigoteuthis dentata ............................................. 251
Mastigoteuthis fa m e lica ...........................................251
Mastigoteuthis flam m ea ................................................
Mastigoteuthis g laukop is .........................................251
Mastigoteuthis g r im a ld ii ..............................................
Mastigoteuthis hastu la ..................................................
Mastigoteuthis h jo r t i ..................................... 250, 251
Mastigoteuthis inerm is ..................................................
Mastigoteuthis is e lin i.....................................................
Mastigoteuthis la t ip in n a ..............................................
Mastigoteuthis levimana..................................................
Mastigoteuthis m a g n a ............................................. 251
Mastigoteuthis m icrolucens ....................................251
Mastigoteuthis o k u ta n ii................................................
Mastigoteuthis psych roph ila ..................................251
Mastigoteuthis pyrodes............................................. 251
Mastigoteuthis schm idti................................................
Mastigoteuthis talismani..................................................
Mastigoteuthis ty r o i ..................................................251
M atsuika..................................................................200
mauritiana, Sepioteuthis..................................................
Mawashikko..................................................................
maxima, M ega locranch ia .......................................170
media, A llo teu th is   49, 50, 51, 53, 54

50media, S epia ...................................................
mediterranea, Calliteuthis reversa ............................
mediterranea, Loligo ...................................................
mediterranea, Pyroteuthis (Pterygonepion).............
mega, C h irops is ..........................................................
megaleia, Lam padioteuth is ..................................241
M egalocranch ia ..................................  158, 162, 170
Megalocranchia f is h e r i .............................................
Megalocranchia m axim a ...................................... 170
Megalocranchia megalops australis..........................
Megalocranchia oceanica .................................... 170
Megalocranchia pap illa ta ...........................................
Megalocranchia richardsoni......................................
megalops australis, M egalocranchia .......................
megalops, A b ra lia ............................................................119
megalops, Benthoteuthis.................................................125

380
380
191
123
122
334
334
371
371
250
250
252
252
253 
253 
253
253
254 
252 
254 
252 
256 
254 
256 
256 
256 
145
254
255
256 
255
255 
252 
249
256 
332 
. 95 
103 
171

322 
231 
. 40 
380 
139 
246 
175
170
171 
178
172 
168 
178 
178

megalops, Cranchia (O w en ia)...................................... 176
megalops, Taonius............................................................178
m egalops, T e u th o w e n ia   175, 176, 178
Megaloteuthis.................................................................. 121
Megaluria........................................................................ 121
Megaluria de I’Atlantico N o rte ....................................122
Megaluria de I’Oceano Austral....................................123
Megaluria del Pacífico Norte........................................ 122
Megalurias...................................................................... 121
M e g a n y c tip h a n e s ........................................................283
megaptera, Ancistrocheirus .......................................... 268
megaptera, A rch iteu th is .................................................318
m egaptera, O c to p o te u th is ................................  263, 268
m egaptera, P ro m a c h o te u th is ............................  374, 375
megaptera, Sthenoteuthis...............................................318
Megateuthis...................................................................... 121
Megateuthis martensii..................................................... 122
M ehikariika...................................................................... 103
m elan cho licus , S a n d a lo p s ..........................................174
Melancholy cranch squ id .............................................174
M eleagroteuthis ..............................................................226
Meleagroteuthis h o y le i...................................................228
Meleagroteuthis separata .............................................. 236
meleagroteuthis, C a lliteu th is ........................................ 236
m eleagro teu th is , H is t io te u th is ....................................236
mercatores, L o llig u n cu la .................................................48
m erca to ris , A f r o lo l ig o ....................................48, 81, 104
m e rid io p a c if ic a , O n y c h o te u th is ..................................368
M e s o n y c h o te u th is ..............................  118, 148, 158, 172
M eso nych o teu th is  h a m i l t o n i   6, 148, 149, 172, 173
Mettik................................................................................... 43
M icrab ra lia ...................................................................... 195
microcephala, L o l ig o ....................................................... 40
m icro lam pas, P te ry g io te u th is ............................  381, 383
m icro luce ns , M a s t ig o te u th is ............................  251, 255
middendorffi, G ona tus ......................................... 204, 205
Midsize squid....................................................................50
migrata, Enoploteuthis................................................. 187
migratory, Enoploteuthis............................................... 188
Minamisurumeika........................................................... 339
miranda, C a lliteu th is .....................................................229
m ira n d a , H is t io te u th is ......................................  229, 230
Mitre squid...................................................................... 106
M izu ika ...............................................................................97
Moika............................................................................................................................97
molinae, Onychoteuthis...................................................350
mollis, Chaunoteuthis........................................... 350, 351
M ollusca.......................................................................... 3. 6
M olva m olva .................................................................... 141
molva, M o lv a ..................................................................141

197
198 
366 
359 
357

morisi, Onychoteuthis.................................................
morisii, A b ra lio p s is ...............................................197
M oroteuthis ..................................  118, 348, 357, 361
Moroteuthis ingens .................................................286
Moroteuthis ja p o n ic a .................................................
Moroteuthis knipovitchi......................................... 360, 361



Cephalopods of the World 595

Moroteuthis lonnbergi.........................................................362
Moroteuthis pacißca ................................................  357, 364
Moroteuthis robson i...........................................................363
Moroteuthis robusta ...........................................................364
Mouchezis..............................................................................121
Mouchezis sanctipauli.........................................................123
moul in si, L o l ig o .................................................................... 43
Mozambique s q u id ........................................................... 110
M ugiika..................................................................................332
multihamata, A b ra lia .........................................................192
Murasaki-ika.........................................................................300
Myopsid sq u id s ....................................  2, 3, 15, 20, 34, 35
M YO PSID A .............................................. 19, 20, 24, 35, 384

N
nagasakiensis, Loligo edulis ............................................. 101
Nal-Ge-O-Jing-Eo................................................................387
N án-yÓ u................................................................................318
Narasingha........................................................................... 109
Narrowteuthis ...........................................................  257, 260
Narrowteuthis nesisi...........................................................260
Narsinga................................................................................109
N AU TILO ID EA.........................................................................3
N a u tilu s .................................................................................... 3
Nautiluses..................................................................................3
Needle s q u id .......................................................................104
neglecta, Loligo ...................................................................... 40
neilseni, Octopoteuthis...................................................... 263
Nematolampas.................................................................... 244
Nematolampas re g a lis ...................................................... 244
Nematolampas venezuelensis...........................................245
neoguinaica, Sepioteuthis.................................................... 95
Neoluria an tá rc tica ...........................................................259
Neoluria de N e s is ............................................................. 260
Neoluria de T h ie le ............................................................. 258
Neoluria ventosa-grande..................................................261
Neolurias 257
Neon flying squid...........................................  275. 296. 300
Neon squid................................................................ 212 216
Neonovyj kai'm a r .................................................................300
N eosqu ids ...........................................................................257
N EO TEU TH ID A E............................................................... 257
Neoteuthis..................................................................  257. 258
Neoteuthis th ie le i................................................................258
neozelanica, Enoploteuthis................................................197
Neritic squid..............................................................................16
Nesis notalian clubhook squid...................................... 356
Nesis' narrow squid...........................................................260
nesisi. N arrow teuth is .........................................................260
nesisi, N o to n yk ia ............................................................... 356
New Zealand arrow squid..................................................339
nielseni, Octopodoteuthis..................................................268
nielseni, Octopoteuthis............................................ 263, 268
nipponensis, Berryteuthis m ag ister  201, 211, 221
nipponicus, Nototodarus.........................................  343, 345
Nipponolo ligo .........................................................................76
Nipponololigo  ...................................................................... 76

N ip p o n o lo lig o  k o b ie n s is ................................................78
N ip p o n o lo lig o  sp................................................................75
Nlppon-Takolka................................................................217
Nise-akalka...................................................................... 321
Nise-Tekagiika..................................................................222
nishikawae, A b ra lia  (C om psoteu th is)..........................199
n o c tilu ca , A e s tu a r io lu s ..............................................100
noctiluca, L o lio lu s ...................................................... 100
n o c tilu ca , U ro te u th is  (A e s tu a r io lu s ) ..........................100
No-hook anrihook squid...................................................212
Noorase pijlinktvis............................................................. 45
Noraiscne Köder Kalmar.................................................204
North Atlantic giant squ id .............................................122
North Pacific g iant s q u id .............................................122
Northern shortfin ............................................................. 284
Northern shortfin squ id ......................................  275, 280
N o to n y k ia   348. 355 357
N o to n y k ia  a fr ic a n a e   353, 355, 356
N o to n y k ia  n e s is i..........................................................356
N o to te u th is ........................................................  257, 261
N o to teu th is  d im eg a co ty le ............................................261
Nototodarus  123, 270, 271, 272, 275, 321, 336, 347
Nototodarus g o u ld i   269, 272, 275, 332, 336, 339,
...............................................................................  340 342

Nototodarus hawaiiensis. . 269, 272, 275, 328, 332, 336, 
..............................................................  339. 341. 342. 343

Nototodarus n ipponicus ......................................  343, 345
Nototodarus philippinensis   10, 328, 343
Nototodarus sloani gould i...............................................340
Nototodarus sloani hawaiiensis ....................................343
Nototodarus sloani ph ilipp inens is ................................343
Nototodarus sloani sloani...............................................337
Nototodarus s lo a n ii. . 269, 271, 272, 275, 327, 332, 336, 
.....................................................  337 338. 341. 342. 345

Nototodarus sloanii philippinensis .....................  343, 345
Nototodarus spp..............................................................297
Nototodaurs g o u ld i......................................................... 338
nuchalis, Thysanoteuthis.................................................385
nympha, I e rrd lio la ..........................................................130
Nyujirando-mlnamlsurumelka........................................ 339
Nyujirandosurumeika....................................................... 339

o
Occhione.............................................................................45
occidentalis, Sepioteuthis.................................................91
oceani, H istioteuthis ....................................................... 236
oceani, H istio thaum a .....................................................236
oceanica, Carymoteuthis.................................................172
oceanica, M egalocranchia ...................................170, 172
octolineata, Enoploteuthis .............................................187
octopedatus, Gonatopsis.................................................213
Octopod.................................................................................3
OCTOPODIDAE..................................................................3
Octopodoteuthis.................................................... 262. 263
Octopodoteuthis danae ...................................................267
Octopodoteuthis ind ica ...................................................26/
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Octopodoteuthis nielseni  263, 268
Octopo do teuthopsis......................................................... 263
Octopods........................................................................ 3, 24
OCTOPOTEUTHIDAE.....................................................262
Octopoteuthis  262, 263
Octopoteuthis danae  263, 267
Octopoteuthis deletron   263, 267
Octopoteuthis indica   263, 267
Octopoteuthis long ip te ra .............................................. 263
Octopoteuthis megaptera  263, 268
Octopoteuthis n ie lse n i  263, 268
Octopoteuthis pers ica .....................................................263
Octopoteuthis rugosa ............................................ 263, 268
Octopoteuthis s icu la .............................................. 263, 264
Octopus.................................................................................3
Octopus (Philonexis) evlais.............................................151
Octopus squids 262
Octopuses.............................................................................3
ocula, Doryteuthis (A m e rig o ) ........................................ 61
ocula, L o lig o ...................................................................... 61
Oegopsid squ ids  2, 3, 7, 15, 20, 34
Oegopsid S qu ids ............................................................118
OEGOPSIDA...............................................  19, 20, 24, 384
Oegopsids.............................................................................7
officinalis jurujubai, S ep ia ...............................................91
okutanii, Gonatopsis.....................................  206, 213, 222
okutanii, M astigoteu th is ...............................................256
Olaikanava.........................................................................112
oligobessa, P lanctoteuthis .............................................145
oligobessa, Valbyteuthis.................................................145
omiae, A b ra lia ................................................................192
Ommastrephes . . 269, 270, 271, 272, 275, 294, 295, 308
Ommastrephes argentinus.............................................. 285
Ommastrephes bartram ii. . . 10, 212, 216, 219, 271, 272,
275, 285, 288, 295, 297, 298, 299, 300, 317, 321, 331, 353
Ommastrephes c a ro li .....................................................295
Ommastrephes caroli stenodactyla............................... 295
Ommastrephes cylindraceus.......................................... 295
Ommastrephes ensifer.....................................................295
Ommastrephes g iganteus ...............................................301
Ommastrephes g igas ....................................................... 301
Ommastrephes g o u ld i..................................................... 340
Ommastrephes hawaiiensis............................................ 343
Ommastrephes illecebrosus............................................ 280
Ommastrephes insignis ...................................................337
Ommastrephes oualaniensis.......................................... 315
Ommastrephes pe lag icus ...............................................307
Ommastrephes p teropus .................................................318
Ommastrephes robusta ...................................................364
Ommastrephes sagitta tus ...............................................322
Ommastrephes sloani pacificus......................................328
Ommastrephes s loanii..................................................... 337
Ommastrephes vo la tilis ...................................................309
Ommastrephid squid........................................................... 8
OMMASTREPHIDAE  10, 21, 38, 118, 269
Ommastrephids.................................................................... 9
OMMASTREPHINAE...................  269, 270, 271, 272, 294

Ommatostrephes b a r tra m i............................................ 295
Ommatostrephes oua laniensis ......................................315
Ommatostrephes p a c ific u s ............................................ 328
Ommatostrephes pelagicus ............................................ 307
Ommatostrephes pteropus...............................................318
Ommatostrephes sagittatus............................................ 322
Ommatostrephes sagittatus sloanei............................... 340
Ommatostrephes sloanei sloanei.................. 337, 340, 343
Onychia.............................................................................356
Onychia binotata ..............................................................357
ONYCHOTEUTHIDAE ....................................  38, 118, 348
Onychoteuthis..............................  118, 348, 349, 357, 361
Onychoteuthis aequimanus............................................ 350
Onychoteuthis amoena ...................................................203
Onychoteuthis armatus................................................... 189
Onychoteuthis banks i..................................................... 352
Onychoteuthis banksii . . . .  317, 321, 348, 350, 352, 353
Onychoteuthis berg ii....................................................... 350
Onychoteuthis borea lijapon ica   298, 348, 352, 353
Onychoteuthis brevimanus............................................ 295
Onychoteuthis com pacta ..................................................368
Onychoteuthis dussumieri  370, 371
Onychoteuthis fa b r ic ii.....................................................203
Onychoteuthis f le u r y i ..................................................... 350
Onychoteuthis fusiform is.................................................350
Onychoteuthis hamatus...................................................354
Onychoteuthis ingens ..................................................... 359
Onychoteuthis kamtschatica.......................................... 204
Onychoteuthis k ro h n i..................................................... 350
Onychoteuthis lessoni..................................................... 350
Onychoteuthis lesueuri...................................................350
Onychoteuthis lesueurii................................................... 119
Onychoteuthis lichtensteini............................................ 354
Onychoteuthis lobipinnis.................................................350
Onychoteuthis longim anus ............................................ 242
Onychoteuthis lo rige ra ...................................................242
Onychoteuthis m erid iopacifica ...................................... 368
Onychoteuthis m olinae ...................................................350
Onychoteuthis m o r is i..................................................... 197
Onychoteuthis periops is .................................................137
Onychoteuthis p la typ te ra ...............................................369
Onychoteuthis ra p to r ..................................................... 350
Onychoteuthis ru t i lu s .....................................................350
Onychoteuthis sp.................................................................342
Onykia.....................................................................  348, 356
Onykia aequatorialis....................................................... 363
Onykia angulatus ........................................................... 350
Onykia appello fi..................................................................369
Onykia ca rriboea .................................................. 356, 357
Onykia in d ic a ..................................................................357
Onykia ingens........................................................  357, 359
Onykia in term edia ............................................................. 369
Onykia ja p o n ic a ..............................................................364
Onykia kn ipov itch i................................................ 357, 360
Onykia lonnberg i............................................................... 362
Onykia platyptera ............................................................... 369
Onykia ra n c u re li  357, 368, 369
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Onykia robson i  358, 363
Onykia robusta .............................................  357, 364, 365
Onykia v e r r i l l i ................................................................369
onyx, G ona tus ................................................................220
Oosikanava 76, 109
opalescens, Dorytethis (A m erigo ) ..................................62
opalescens, D oryteuth is ............................................ 60, 63
opalescens, Loligo .......................................................62, 86
Opalescent inshore squ id .............................................. 62
Orangeback flying squ id ............................ 275, 319, 321
oregonensis, Gonatus.....................................................220
Oregoniateuthis................................................................242
Oregoniateuthis springeri.............................................. 243
Ornate arm squ id ............................................................132
Ornithoteus v o la tilis ....................................................... 308
ORNITHOTEUTHINAE...................................................271
Ornithoteuthis.............................. 269, 270, 272, 275, 308
Ornithoteuthis a n tilla ru m   272, 275, 308, 310, 311,
.............................................................. 312, 313, 314, 330

Ornithoteuthis volatilis . . . 272, 275, 308, 309, 310, 311, 
  312, 314

Ornithoteuthis volatilis an tilla rum ................................312
oshimai, L o lig o .............................................................. 108
oualaniensis, L o lig o ....................................................... 315
oualaniensis, Ommastrephes.......................................... 315
oualaniensis, Ommatostrephes...................................... 315
oualaniensis, Sthenoteuthis  10, 269, 270, 272, 275,
....................................  314, 315, 316, 317, 318, 320, 358

oualaniensis, Symplectoteuthis...................................... 315
Oval squid .......................................................................... 97
ovata, Sepioteuthis........................................................... 91
O w en ia  175, 176
oxygonius, I l l e x .................  272, 275, 276, 281, 284, 292

P
Pacific bigfin s q u id ....................................................... 248
pacifica pacifica, Belonella.............................................160
pacifica, Belonella pacifica .............................................160
pacifica, Calliteuthis ce le ta ria ......................................233
pacifica, Galiteuthis ....................................................... 165
pacifica, Histioteuthis ce letaria ....................................233
pacifica, L e a c h ia ............................................................155
pacifica, M ag n a p in n a .........................................  247, 248
pacifica, M oroteu th is ..................................................... 364
pacifica, Zygaenopsis................................................... 155
pacificum, Taonidium ..................................................... 165
pacificus pacificus, Todarodes...................................... 328
pacificus pusillus, Todarodes........................................ 333
pacificus, Abraliopsis ................................................... 198
pacificus, Ommastostrephes.......................................... 328
pacificus, Ommastrephes s lo a n i....................................328
pacificus, T aon ius ......................................................... 160
pacificus, Todarodes .. 9, 10, 118, 269, 271, 272, 275,297, 
299, 318, 322, 328, 329, 330, 331, 332, 336, 339, 342, 345, 
.......................................................................................... 353

pacificus, Todarodes p a c ificu s ...................................... 328
pallida, Enoploteuthis..................................................... 119
pallida, Lo ligo ....................................................................64
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pallida, Loligo pealeii var................................................. 64
Panama brief squid ........................................................... 85
Panama thumbstall squ id ..................................................85
panam ensis , L o l l ig u n c u la ................................  84, 85, 87
panam ensis , L o ll ig u n c u la  (L o ll ig u n c u la ) ...................... 85
p a p illa ta , H e lic o c ra n c h ia ...............................................168
papillata, M egalocranchia ...........................................168
Parateuthis tun ica ta ....................................................... 259
parva, Lo ligo ...................................................................... 50
Passam ar........................................................................ 324
Patagonian squid..................................................................58
patagonica, L o lig o .....................................................58, 60
pcn’o, L o l ig o .................................................................. 159
pavo , T a o n iu s  158, 159
Peacock cranch squid.......................................................159
pealei, D oryteuth is ....................................................61, 283
pealeii var. borealis, L o l ig o ............................................ 64
pealeii var. pallida, L o lig o .............................................. 64
p e a le ii, D o ry te u th is ....................................  56, 68, 72, 283
p e a le ii, D o ry te u th is  (A m e rig o ) ...........................................64
pealeii, L o lig o ..................................................... 55, 61, 64
pealii, L o ligo ...................................................................... 64
p e la g ica , H y a lo te u th is  . . . .  270, 272, 275, 306, 307, 308
pelagicus, Ommastrephes...............................................307
pelagicus, Ommatostrephes.......................................... 307
pellucida, Chiroteuthis ................................................... 139
pellucida, Desmoteuthis.................................................178
p e llu c id a , T e u th o w e n ia .................................................178
Pequeña pota sa lta d o ra ..................................................333
perlatus, Loligopsis..........................................................137
periopsis, Onychoteuthis.................................................137
Perothis.............................................................................152
Perothis eschascholtzi................................................... 153
Perotis...............................................................................152
persica, Octopoteuthis...................................................263
Petit encornet.................................................................... 51
Petit encornet vo lant.........................................................333
Petite calmar Australien de A ld rich ............................... 36
Petite calmars A ustraliennes...........................................35
Petite encornet indien.........................................................73
Pfeffer’s cranch squid .......................................................167
pfefferi, Abraliopsis 197, 198
p fe ffe ri, H e lic o c ra n c h ia   166, 167, 168
pfefferi, Leucocranchia................................................... 161
pfefferi, Taonidium ..........................................................164
Pfefferiopsis ....................................................................209
Pfefferiteuthis.................................................................. 195
Pfeilkalmar........................................................................ 300
Phasmatopsis luc ife r..................................................... 162
Phasmatoteuthion..........................................................163
Philippine flying s q u id ..................................................... 344
philippinensis, N ototodarus ..........................  10, 328, 343
philippinensis, Nototodarus s loan i................................343
philippinensis, Nototodarus s lo a n ii  343, 345
PHOLIDOTEUTHIDAE 10, 370
P h o lid o te u th is   239, 370
P h o lid o te u th is  a d a m i  370, 371, 372
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P h o lid o te u th is  m a s s y a e ............................  370, 371, 372
P ho lido teu th is  u ruguayens is ........................................372
P h o to lo l ig o .................................................................. 114
P h o to lo lig o   98, 101
P h o to lo lig o  c h in e n s is ..................................................114
P h o to lo lig o  e d u lis  71, 101
P ho to lo lig o  s ib o g a e .................................................... 113
P h o to lo lig o  s in gh a le n s is ..............................................113
p h y llu ra ,  G a li te u th is ..................................................165
p ick fo rdae, L o lig o  (D o ry te u th is )..................................110
p ick fo rd i, D o ry te u th is .................................................. 116
p ic k fo rd i,  U ro te u th is .......................................... 110,116
P ic k fo rd ia te u th is ......................................  35, 36, 38, 87
P ic k fo rd ia te u th is  b a y e r i................................................89
P ic k fo rd ia te u th is  p u lc h e l la ....................................87, 88
P ic k fo rd ia te u th is  v o s s i............................................87, 90
p ic ta , B ra c h io te u th is ................................  129, 132, 134
p ic te ti som aliensis, C h iro te u th is ................................ 139
p ic te ti, C h iro te u th is ............................................138, 139
p illa e , L o lig o ................................................................290
p iron nea u ii, L o l ig o ......................................................295
p isca to rum , I l l e x ..........................................................280
p lag iop te ra , L o l ig o ......................................................357
p lanc ton ica , P yro teu th is  (P te ry g o n e p io n ) ..................382
p lancton icum , A s theno teu th ion ....................................242
P la n c to te u th is ......................................................135, 143
P la n c to te u th is  d a n a e ..................................................144
P la n c to te u th is  e x o p h th a lm ic a ....................................143
P la n c to te u th is  le v im a n a ..............................................145
P la n c to te u th is  l i p p u la ........................................143, 145
P la n c to te u th is  o ligobessa ............................................145
p la typ te ra , O nycho teu th is ............................................369
p la typ te ra , O n y k ia ......................................................369
P le c to te u th is ................................................................ 121
p le i,  D o ry te th is  (D o ry te u th is )........................................55
p le i, D o ry te u th is ..................................  57, 64, 65, 67, 69
p le i, L o l ig o ................................................  54, 55, 58, 70
p le ii, L o lig o ....................................................................55
p o d o p h th a lm a , L ig u r ie l l a ..................................168, 169
Polosatyj kal’m ar..............................................................306
po lyonyx, E n o p lo te u th is ..............................................119
Pop-eye chiroteuthid s q u id ........................................... 143
p o r t ie r i,  J o u b in ite u th is ................................................237
Pota................................................................  269, 304, 324
Pota an go lense ..................................................................325
Pota argentina.................................................................... 285
Pota australiana..................................................................340
Pota c á rd e n a  315, 318
Pota costera.........................................................................345
Pota de limao.................................................................... 321
Pota de orelhas................................................................300
Pota estrellada....................................................................307
Pota e u ro p ea ...................................................................... 323
Pota festoneada 334
Pota Filipina...................................................................... 344
Pota haw aiana....................................................................343
Pota ja p o n e s a ....................................................................328

Pota la ranja...................................................................... 321
Pota lim äo........................................................................ 321
Pota lu m in o sa ................................................................305
Pota naranja....................................................................319
Pota neozelandesa....................................................... 337
Pota norteña....................................................................280
Pota pajaro ...................................................................... 312
Pota plane adora 309
Pota puntiaguda 293
Pota sa ltad o ra .....................................................  296 300
Pota vo ladora ........................................................ 290 292
Prodromoteuthis..............................................................188
PROMACHOTEUTHIDAE.............................................. 374
Prom achoteuth is .................................................  374, 375
Promachoteuthis m egaptera   374, 375
Promachoteuthis s lo a n i.................................................376
Promachoteuthis sp. B   374, 376
Promachoteuthis sp. D  374, 376
Promachoteuthis sulcus.................................................376
psychrophila, Mastigoteuthis........................................ 255
PSYCHROTEUTHIDAE.................................................377
Psychroteuthis ................................................................377
Psychroteuthis g la c ia lis ......................................  377, 378
psychyrophila, Mastigoteuthis......................................251
pteropus, Ommastrephes.................................................318
pteropus, Ommatostrephes............................................ 318
pteropus. Sthenoteuthis 10, 272, 275, 314, 318, 320, 321
Pteroteuthis a rab ica ....................................................... 104
Pterygioteuthis   183, 381
Pterygioteuthis gem m ata   381, 383
Pterygioteuthis g ia rd i  381, 382
Pterygioteuthis giardi g ia rd i.......................................... 383
Pterygioteuthis giardi hoylei.......................................... 383
Pterygioteuthis m icrolam pas .............................. 381, 383
Pterygonepion..................................................................379
pulchella, P ickfordiateuth is ......................................87, 88
pulchra, L o lig o ..................................................................40
Pulpito v o la d o r ..............................................................264
Pulpota de T an lng ......................................................... 265
Pu lpo tas.......................................................................... 262
punctata, L o lig o ................................................................64
Purple squid  300. 318
Purpleback flying s q u id   275, 315, 318
Purournyj kal’mar..............................................................318
pusillus, Todarodes.............................. 272, 275, 322, 333
pusillus, Todarodes p a c ificu s ........................................ 333
Pygmy squ ids ...................................................................... 3
Pyrgopsis...........................................................................152
Pyrgopsis a tlan tica ..........................................................154
Pyrgopsis le m u r ..............................................................155
pyrodes, M astigoteuthis......................................  251, 255
pyros, Gonatus .....................................................  200, 220
PYROTEUTHIDAE......................................................... 379
PYROTEUTHINAE 119. 183
Pyroteuth is   183. 379
Pyroteuthis (Ioteuthion) schnehageni........................... 383
Pyroteuthis (Pterygonepion) mediterranea...................380
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P yro teu th is  (P terygonepion) p la n c to n ic a ....................382
P yro te u th is  a d d o lu x ..........................................  379, 381
P yro te u th is  m a rg a r it ife ra ..................................  379, 380
P yro teu th is  m a rg a rit ife ra  a u ra n tic a ............................380
P yro te u th is  s e r ra ta ............................................  379, 381

Q
qíang-róu-yú.........................................................................300
Quiroluriade Grimaldi...................................................... 142
Quiroluria desorb itada .................................................... 143
Quiroluria espinosa 140
Quirolurias........................................................................... 135

R
Ram’s horn squid...................................................................... 3
ra n c u re li,  O n y k ia .......................................  357, 368, 369
ra n c u re li,  W a lv is te u th is ..............................................368
ra n g ii, L o l ig o ................................................................40
rapax, C h e lo teu th is ......................................................203
raptor, O n ych o te u th is ..................................................350
Red flying squid.................................................................... 300
Red ocean squid..................................................................300
Red Sea s q u id .................................................................... 103
Red squid 211, 300
re d fie ld i, A b r a l ia ........................................................192
Rees' squid........................................................................... 117
reesi, D o ry te u th is ........................................................ 117
reesi, U ro te u th is ..........................................................117
Regal firefly squid 244
rega lis , N e m ato lam pa s ................................................244
Reinhardt’s cranch s q u id ................................................156
re inha rd ti, L e a c h ia ...................................................... 156
re in h a rd ti,  L io c r a n c h ia ......................................156, 157
rensch i, A b r a l ia .......................................................... 192
re ticu la ta , E n o p lo te u th is ............................................188
reversa a tlan tica , C a llite u th is ......................................231
reversa m editerranea, C a lli te u th is ..............................231
reversa, C a ll i te u th is ....................................................231
reversa, H is t io te u th is ........................................  231, 232
Reverse jewell squid 231
re y n a u d ii, L o l ig o ....................................... 43, 44, 46, 49
reynaudii, L o lig o  v u lg a r is ..............................................46
Rhomboid squid 385
Rhomboid squids 384
rhom bo ida lis , L o l io lu s ..................................................78
rhom bus, T h ysa n o te u th is ..................................  385, 386
Rhynchoteuthion.................................................................... 21
r ich a rd i, G r im a ld ite u th is ............................................142
richa rdson i, M e g a lo c ra n c h ia ......................................178
r iis e i, B ra c h io te u th is ........................  129, 130, 131, 132
riise i, T ra ch e lo te u th is .................................................. 130
Robson’s s q u id ..................................................................111
robson i, A b r a l ia ..........................................................193
robson i, M o ro te u th is ....................................................363
rob son i, O n y k ia ................................................  358, 363
robson i, U ro te u th is ...................................................... 111
robson i, U ro te u th is  (P h o to lo l ig o ) ..............................111

Robust clubhook squid....................................................364
robusta, Ancistroteuthis .................................................364
robusta, Moroteuthis....................................................... 364
robusta, Ommastrephes...................................................364
robusta, O n y k ia ........................................... 357, 364, 365
roperi, Doryteuthis (D o ry teu th is ) ..................................57
roperi, L o lig o .................................................................... 57
Rough cranch s q u id .........................................................151
Roundear enope s q u id ....................................................382
Rounded disc-fin squid 181
Roundfin squids................................................................179
róu -yú ...............................................................................300
rugosa, O ctopoteuthis   263, 268
Rugose clubhook s q u id ..................................................363
Riippell’s octopus squid ..................................................264
ruppelli, H istioteuthis .....................................................226
rutilus, Onychoteuthis..................................................... 350

sagitta, D or a lops is ......................................................... 142
sagittata, L o lig o ........................................... 290, 322, 345
sagittatus angolensis, Todarodes  326, 328
sagittatus sloanei, Ommatostrephes............................. 340
sagittatus, Ommastrephes...............................................322
sagittatus, Ommatostrephes.......................................... 322
sagittatus. Todarodes. . 10, 204, 269, 270, 272, 275, 292, 
............................................. 322, 323, 324, 325, 326, 347

Samudra shasha..............................................................109
sanctipauli, A rch ite u th is ...............................................123
sanctipauli, Mouchezis................................................... 123
Sandalops 158, 174
Sandalops melancholicus...............................................174
sanpaulensis, Doryteuthis 60, 69
sanpaulensis, L o lig o ................................................  69, 287
Sao Paulo squ id ................................................................69
Sasaika...............................................................................72
Sayanaga ......................................................................... 72
scabra, ( ra n c h ia  150. 151
Scaled s q u id s ................................................................370
schmidti, M astigoteu th is ...............................................252
schnehageni, Pyroteuthis (Loteuthion)......................... 383
Schoolmaster gonate s q u id ........................................ 209
scintillans, Abra liops is ................................................. 199
scintillans, Selenoteuthis...............................................245
scintillans, Watasenia.................  183, 184, 186, 199, 200
Sei-ika...............................................................................387
Selenoteuthis   241, 245
Selenoteuthis scintillans.................................................245
semilineata, Enoploteuthis.............................................188
separata, Meleagroteuthis...............................................236
Sepia .................................................................................331
Sepia affinis........................................................................ 91
Sepia lo lig o ...................................................................... 322
Sepia media...............................................................  50, 322
Sepia officinalis ju ru ju b a i.................................................91
Sepia pelagica ..................................................................307
Sepia sp............................................................................... 91
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Sepia subulata.................................................................... 53
Sepia unguiculata ........................................................... 265
sepiacea, Sepioteuthis....................................................... 91
SEPIADARIIDAE............................................................ 3, 15
SEPIIDAE...........................................................................15
Sepioid squids....................................................................24
SEPIOIDEA..................................................................15, 24
sepioidea, Lo ligo ................................................................91
sepioidea, Sepioteuthis..................................................83, 91
SEPIOLIDAE................................................................15, 22
sepioloides, Chtenopteryx 146, 147
Sepioteuth is .......................................................................8, 91
Sepioteuthis arctipinnis..................................................... 95
Sepioteuthis austra lis .................................................... 91, 93
Sepioteuthis biangulata..................................................... 91
Sepioteuthis b re v is ........................................................... 95
Sepioteuthis doreiensis..................................................... 95
Sepioteuthis ehrhardti....................................................... 91
Sepioteuthis g u in e n s i...........................................................95
Sepioteuthis hemprichii..................................................... 95
Sepioteuthis in d ic a ........................................................... 95
Sepioteuthis k rem pfi......................................................... 95
Sepioteuthis lessoniana .......................................91, 93, 95
Sepioteuthis lunulata ......................................................... 95
Sepioteuthis m a jo r ......................................................... 385
Sepioteuthis m alayana ..................................................... 95
Sepioteuthis m au ritiana ...................................................95
Sepioteuthis neoguinaica .................................................95
Sepioteuthis occidentalis...................................................91
Sepioteuthis ovata ..............................................................91
Sepioteuthis sepiacea ....................................................... 91
Sepioteuthis sepio idea .................................................. 83, 91
Sepioteuthis s ic u la ........................................................146
Sepioteuthis s iebold i......................................................... 95
Sepioteuthis sinensis......................................................... 95
Sepioteuthis s loan ii........................................................... 91
Sepioteuthis sp................................................................ 342
septemdentatus, G onatus .............................................. 209
serrata, P yro teu th is   379, 381
Sevenstar flying squid  275, 334
Shakuhachiika.................................................................... 72
Sharpear enope squid 118, 119
Sharptail shortfin squid  275, 293, 294
shevtsovi, Berryteuthis magister..................  201, 211, 221
Shining firefly sq u id .....................................................245
Shiny bird s q u id   275, 309
Shirahoshi-ika..................................................................308
Shiroika...............................................................................97
Shortarm gonate squid.................................................204
Short-finned squid........................................................... 284
Siboga s q u id ..................................................................112
sibogae, D oryteuth is .................................... 112,113,114
sibogae, L o lig o ................................................................113
sibogae, Photo lo ligo ....................................................... 113
sibogae, Uroteuthis..........................................................101
sibogae, Uroteuthis (P ho to lo ligo )..................................112
Sicilian comb-finned squid.......................................... 146

sicula, Chtenopteryx....................................................... 146
sicula, Octopoteuthis   263, 264
sicula, Sepioteuthis........................................................146
sieboldi, Sepioteuthis....................................................... 95
siedleckyi, A b ra l ia ......................................................... 193
similis, A b ra lia ................................................................193
sinensis, Sepioteuthis....................................................... 95
singhalensis Mat. beryllae, L o lig o ..................................113
singhalensis, D ory teu th is ............................ 106, 107, 113
singhalensis, L o ligo ..............................101,106,113,114
singhalensis, P h o to lo lig o ...............................................113
singhalensis, U roteuth is .....................  105, 106, 107, 112
singhalensis, Uroteuthis (P ho to lo ligo )....................... 113
Sirvent’s disc-fin sq u id .................................................... 180
sirventi, Cycloteuth is  179, 180
skolops. Batoteuth is ....................................................... 127
Slender inshore squid.........................................................55
sloanei sloanei, Ommatostrephes...............  337, 340, 343
sloanei, Ommatostrephes sagittatus............................. 340
sloanei, Ommatostrephes s loane i............... 337, 340, 343
sloani gouldi, Nototodarus ............................................ 340
sloani hawaiiensis, Nototodarus....................................343
sloani pacificus, Ommastrephes....................................328
sloani philippinensis, Nototodarus................................343
sloani sloani, Nototodarus ............................................ 337
sloani, Nototodarus  336, 337
sloani, Nototodarus s lo a n i............................................ 337
sloani, P rom achoteuth is ...............................................376
sloanii philippinensis, N ototodarus   343, 345
sloanii, Nototodarus . 269, 271, 272, 275, 327, 332, 336, 
.....................................................  337, 338, 341, 342, 345

sloanii, Ommastrephes...................................................337
sloanii, Sepioteuthis......................................................... 91
Slosarczykovia  129, 134
Slosarczykovia circum antarctica ................................134
Slosarczykovia linkovskyi...............................................134
Smallfin gonate s q u id ...................................................... 211
Smooth clubhook s q u id ..................................................360
Sobbeit Totanu....................................................................43
Sode-ika .......................................................................... 387
Soft-scaled squids............................................................. 239
somaliensis, Chiroteuthis p ic te ti.................................. 139
Soochikanava.................................................................. 112
Southern c a la m a ry ............................................................. 94
Southern Ocean arrow squid.......................................... 328
Southern Ocean giant squid...........................................123
Southern reef squid............................................................. 93
spaercki, A b ra lia ..............................................................193
Sparkling enope s q u id .................................................... 199
Sparkling enope s q u id s ..................................................198
Spear s q u id ...........................................................................71
Spike-tail s q u id ................................................................127
spinicauda, Enoptroteuthis............................................ 239
S p iru la .................................................................................3
SPIRULIDAE ...................................................................... 15
spoeli, C h iro te u th is ....................................................... 139
springeri, Lycoteuthis.....................................................243
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Taonidium pacificum ..................................................... 165
Taonidium p fe ffe ri..........................................................164
TAONIINAE............................................................149, 158
Taonius........................................................... 148, 158, 160
Taonius belone ................................................................160
Taonius borealis ............................................................160
Taonius megalops............................................................178
Taonius pacificus............................................................160
Taonius pavo ........................................................... 158, 159
Taonius suhm i................................................................ 166
Taru-lka.............................................................................387
Teleonychoteuthis........................................................... 349
Teleoteuthis...................................................................... 349
Teleoteuthis (Onychia) a g i l is ........................................ 357
Teleoteuthis a p p e llo fi..................................................... 369
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7. LIST OF COLOUR PLATES

PLATE I
Squid jigging machines at night-Japan (W.F. Rathjen) 4. Upright mesh screens (W.F. Rathjen)

5.

6. Soft body and hard body (black) squid jigging hooks on 
reel -  Japan (C.RE. Roper)

Trawl catch of squid -  New England (W.F Rathjen) 

Offshore fishing boat (C.F.E. Roper)

Jigging machine (W.F Rathjen)

PLATE II
Closing up purse seine with squid-Japan (C.FE. Roper) 9. Squid drying in the sun -  Japan (C.FE. Roper)

Squid catch on deck-W estern North Atlantic 
(W.F. Rathjen)

10. Squid drying in the sun -  Japan (C.FE. Roper)

11. Squid drying in the sun -  Japan (C.FE. Roper)

12 Loligo eggs (C.F.E. Roper)

13 Loligo embryos (C.FE. Roper) 

14. Loligo forbesii (P. Wirtz)

PLATE III
15. Loligo reynaudii (R. Smale)

16. Loligo reynaudii ( M. Hanlon)
17 Alloteuthis subulata (P. Wirtz)

Mi. Doryteuthis (Amerigo) opalescens (H. Haii)

19. Doryteuthis (Amerigo) opalescens (H. Haii)

20. Doryteuthis (Amerigo)pealeii (R. Hanlon)

PLATE IV
21 Doryteuthis (Amerigo) pealeii (R. Hanlon) 

22. Doryteuthis (Amerigo)pealeii (R. Hanlon)

23 Doryteuthis (Doryteuthis)plei (C.F.E. Roper)

24 Doryteuthis (Doryteuthis) plei (R. Hixon)

25 Doryteuthis (Doryteuthis) plei (R. Hixon)

26 Pickfordiateuthis pulchella (C.F.E. Roper)

PLATE V
27. Sepioteuthis australis (M. Norman)

28. Sepioteuthis lessoniana (M. Norman)

29. Sepioteuthis lessoniana (M. Norman)

30. Sepioteuthis sepioidea (R. Hanlon)

31. Sepioteuthis sepioidea (R. Hanlon)

32. Architeuthis sp. (T. Kubodera)

PLATE VI
33. Uroteuthis (Photololigo) edulis (I. Soyama)

34. Chiroteuthis sp. (C.FE. Roper)

35. Chiroteuthis spoeli (M. Vecchione)

36. Cranchia scabra (R. Young)

37. Cranchiid squid (C.FE. Roper)

38. Sandalops melancholicus (C.F.E. Roper)

39. Teuthowenia megalops (M. Vecchione)

44.Lycoteuthis sp. (C.FE. Roper)

45.Mastigoteuthis sp.(C.F.E. Roper)
46. Mastigoteuthis hjorti (M. Vecchione)
47. Taningia danae (C.F.E. Roper)

PLATE VII
40. Abraliopsis sp. (C.F.E. Roper)

41. Histioteuthis corona cerasina (C. F. E. Roper & R. Young)

42. Joubiniteuthis portieri (R. Young)

43. Histioteuthis hoylei (C.F.E. Roper & R. Young)

PLATE VIII
48. Taningia danae (C F. E. Roper)

49. Ommastrephid Rhynchoteuthion (C.F.E. Roper)

50 Illex coindetii (M. Vecchione)

51. Illex coindetii (M. Vecchione)

52.Illex sp. (M. Vecchione)

53. Illex illecebrosus (M. Vecchione)

54. Dosidicus gigas ( H. Haii)

PLATE IX
55 Ornithoteuthis antillarum (M. Vecchione) 

56. Ornithoteuthis antillarum (M. Vecchione) 

57 Ornithoteuthis antillarum (M. Vecchione)

58. Sthenoteuthis oualaniensis (R. Young) 

59 Nototodarus hawaiiensis (R. Young) 

60. Onychoteuthis sp. (R.Young)

PLATE X
61. Onykia sp. (R. Young)

62. Pyroteuthis addolux (R. Young) 

63 Pterygioteuthis sp. (C.F.E. Roper)
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ADDITIONAL INFORMATION
Plate III
Fig. 14: Loligo forbesii -  Notice the characteristic, flamelike stripes on the ventrolateral sides of the mantle.
Fig. 15: Loligo reynaudii -  The animal has just caught a fish and holds it with its mouth and arms.

Plate IV
Fig. 18: Doryteuthis (Amerigo) opalescens - Th e  diver looks small on the impressive bed of squid eggs.
Fig. 19: Doryteuthis (Amerigo) opalescens -  Squids busy in the spawning event.
Fig. 20: Doryteuthis (Amerigo)pealeii -  Animal resting on the bottom.
Fig. 21 : Doryteuthis (Amerigo) pealeii -  Example of disruptive camouflage.
Fig. 22: Doryteuthis (Amerigo) pealeii -  Hatchling, the young squid newly hatched from the egg.
Fig. 23: Doryteuthis (Doryteuthis)plei -  a) Embryos; b) hatchling.

Plate V
Fig. 26: Pickfordiateuthpulchella -  Animal in aquarium.
Fig. 29: Sepioteuthis lessoniana -  Small school of squids.

Plate VI
Fig. 30: Sepioteuthis sepioidea -  Example of disruptive camouflage.
Fig. 31: Sepioteuthis sepioidea -  Animal on coral reef (on a grass bed).
Fig. 33: Architeuthis sp. -  a) Animal attacking the bait; b) hooked tentacle; c) club of the broken tentacle on board.
Fig. 35: Chiroteuthis spoeli-  Animal in aquarium.

Plate VII
Fig. 43: Histioteuthis hoylei -  Detail of the crown of photophores around the eye.

Plate VIII
Fig. 47: Taningia dan ae-  Ventral view of the animal in aquarium.
Fig. 48: Taningia -  Oral view of the animan in aquarium.
Fig. 49: Ommastrephid Rhynchoteuthion, the characteristic paralarval stage with the two tentacles fused into a trunk-like 

proboscis.
Fig. 50: Illex coindetii -  Photo by submersible.
Fig. 51 : Illex coindetii -  Photo by submersible.

Plate IX
Fig. 52: Illex sp. -  Photo by submersible.
Fig. 53: Illex illecebrosus -  Animal in aquarium.
Fig. 55: Ornithoteuthis antillarum -  Photo by submersible.
Fig. 56: Ornithoteuthis antillarum -  Photo by submersible.
Fig. 57: Ornithoteuthis antillarum -  Photo by submersible.

Plate IX
Fig. 58: Stenoteuthis oualaniensis -  Animal in a ship-board aquarium.
Fig. 59: Nototodarus hawaiiensis -A n im al in a ship-board aquarium.
Fig. 61 : Onkia sp. -  Juvenile in aquarium.
Fig. 62: Pterygioteuthis sp. -  Detail of the photophores around the eye.
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PLATE VIII

44. Lycoteuthis sp. 
(C.F.E. Roper)

45. Mastigoteuthis sp. 
(C.F.E. Roper)

46. Mastigoteuthis hjorti 
(M. Vecchione)

47. Taningia danae 
(C.F.E. Roper)

S«'
48. Taningia danae 

(C.F.E. Roper)
49. Onunastrephid Rhynchoteuthion 

(C.F.E. Roper)

50. Illex coindetii
(M. Vecchione)

51. Illex coindetii
(M. Vecchione)





PLATE IX

52. Illex  sp. 
(M . V ecchione)

54. Dosidicus gigas 
(H . H a ii)

53. Illex illecebrosus 
(M . V ecchione)

55. Ornithoteuthis antillarum 
(M . V ecchione)

56. Ornithoteuthis antillarum
(M. Vecchione)

57. Ornithoteuthis antillarum
(M. Vecchione)





PLATE X

58. Stenoteuthis oualaniensis 
(R . Y oung)

59. Nototodarus hawaiiensiss
(R . Y oung)

60. Onychoteuthis sp. 61- ° " y kia SP-
(R . Y oung) (R - Y o u n g)

62. Pyroteuthis addolux 
(R . Y oung)

63. Pterygioteuthis sp. 
(C .F .E . R oper)





This is Iho second volume of the entirely rewritten, revised and updated version of the original FAO 
Catalogue of Cephalopoda of the World (1984). The present Volume is a multiauthored compilation that 

reviows 28 familios. I.e. (in alphabetical order), A n c is tro c h o ir id a o , A rc h lto u th id a o . A u s tra lite u th id a e .  
B a th y te u th id a e , B a to te u th id a e , B ra c h io te u th id a e . C h iro te u th id a e . C h te n o p te ry g id a e , C ra n ch iid a e , 
C y c lo te u th id a e , E n o p lo te u th id a e . G o n a tid a e . H is t io te u th id a e , J o u b in ite u th id a e . L e p id o te u th id a e ,  
L o lig in id a e . L y c o te u th id a e . M a g n a p in n id a e . M a s tig o te u th id a e . N e o te u th id a e . O c to p o te u th id a e .  
O m m a s tre p h id a e , O n y c h o te u th id a e . P h o lid o te u th id a e , P ro m a c h o te u th id a e . P s y c h ro te u th id a e ,  

P y ro te u th id a e  and T h y s a n o te u th id a e , with 83 genera and the 295 species known and named to the date 
of the completion of the volume. It provides accounts for all families and genera, as well as illustrated 

koys. Information undor species accounts Includes: valid modem systematic namo and original citation 
of tho spoclos (or subspecios); synonyms; English. French and Spanish FAO names for tho s pecios; 

illustrations of dorsal and ventral aspects of the whole animal (as necessary) and other distinguishing 
illustrations; field characteristics; diagnostic features; geographic and vertical distribution, including 
GIS map; size: habitat; biology; intorost to fishory; local names whon available; a remarks soction (as 
nocossary) and literature. Tho Volume is fully indoxod and also includes soctions on terminology and 

measurements, an oxtonsive glossary, an introduction with an updatod review of tho existing biological 
knowledge on squids (including fisheries information and main catch data for recent years) and a 

dedicated bibliography. Due to the conspicuous amount of literature addressing many squid species, 
an appendix is included in the online version, where those references considered most pertinent to the 
species are listed, by family and species, in alphabetical order by author; key words, also, are reported.
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