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I N T R O D U C T I O N .

U f  a.11 the orders of Crustacea, tha t of the Copepoda is perhaps the most 
extensive one, comprising, as it  does, an immense number of forins, which, both 
as to structure and habits^ exhibit quite wonderful variation. Some of them 
lead a free existence as pelagic organisms, and are comparatively highly orga
nized; some are more sedentary in habits, being restricted to the bottom, or are 
partly semiparasitic; and a considerable number are true parasites, becoming so 
much degenerated in the adult state, tha t they sometimes even hardly admit 
of being recognized as Crustacea, hut look more like worms. I t  is easy to 
believe that the parasitic forms have originally descended from free-living forms; 
and indeed, the semiparasitic Copepoda form a well-marked transition between 

the 2 groups. In consequence-, of this, the most primitive characters must be 
sought for not among the parasites, but among the free-living forms. During 
the development, which is ahi ays at true metamorphosis, all the Copepoda 
pasii through some free-living stages, the earliest of which is the well-known, 
so-called X aujd ian  stage, also found in -some other Crustacea, for instance the 
Phyllopoda  anil the E uphausiahr.  This very primitive stage is characterised by 
a rounded or oval, unsegmented body, which only carries 3 pairs of movable 
appendages, viz., the antenmdœ, the antennre, and the mandibular legs, the mouth 
being protected in front by a large flap-shaped lip. The segmentation of the 
body takes place gradually in the succeeding stages, but never attains that 

elaborate arrangem ent found in the higher Crustacea (the Malacostraca), and is 
sometimes again wholly lost in the parasitic life. As is clearly shown by the 
development of the Euphausüdœ ,  and by the structure of the Phyllocarida, one 

of the chief divisions found in the higher Crustacea (Malacostraca), and often 
constituting by far the grea ter  part  of the body, viz., the mesosome, never comes 
to development in the Copepoda. On the other hand the posterior pa r t  of the 
body is, as a rule, like tha t in the Phyllocarida, divided into 2 sharply defined 

1 — Crustacea.



sections, the metasome and urosome, the former carrying the natatory legs, 
evidently answering to the pleopoda in the Malacostraca, whereas the la tter  never 
carries any true appendages, and is terminated by the so-called furca or caudal 
rami. The division anterior to the metasome may more properly be termed 
the cephalosome, though very often continent with the 1st segment of the 
metasome. I t  carries, as a rule, 6 pairs of movable appendages, viz., the anterior 
and posterior antenna?, the mandibles, the maxilla?, and 2 pairs of maxillipeds. 
A t about the middle of this division, below, the oral aperture occurs, in the 
free-living forms bounded in front by a flap-shaped anterior lip and behind 
by a  bilobate posterior lip. These lips in some of the parasitic forms arc pro
longed into a sipho receiving th'C styliform masticatory parts  of the mandibles. 
A more or less pronounced reduction of the cephalic appendages may be observed 
in the most degenerate parasites (Lermeoida); and even in one peculiar group of 
freediving forms, the Monstrilloida, this reduction is so far advanced, that only 
the anterior antennæ are left, not even the slightest trace of either the pE te r io r  
antennæ or any of the oral appendages being visible, a t any rate in the adult state.

As to the classification of the Copepoda, the views of the several authors 
differ considerably, according to the characters which have been selected as the 

basis for the classification. The well-known classification of the Copepoda by 
T. Thorell into 3 great divisions, (hiathostoma, Poecilostoma and ¡siphonostoma, 

refers exclusively to the structure of the oral parts , and was at first much esteemed 
by carcinologists. As. however, quite gradual transitions in the structure of the 
oral parts between these 3 typus have been found to exist, and moreover, by 
accepting these groups, otherwise evidently nearly-allied forms would lie sepa
rated from each other in an unnatural manner, this classification cannot at present 
be regarded as fully satisfactory. The establishment by Dr. Giesbreclit of the 2 
great divisions, or sub-orders, Gymnaulra and Podoplea, is certainly more natural ; 
but these divisions do not nedrly suffice for the comprising of all the Copepoda, as 
they apparently relate only to the pelagic form examined by that author. Nor, I  
believe, can the recent subdivision of the Copepoda proposed by Dr. E. Canu, 
according to the structure of the female genital openings, into the J lonoporodelghia 
and Piporodclphia, lay any claim to general acceptation. There are, I  think, 7 
distinct types among the Copepoda, w ild i  may indicate as many great divisions 
or sub-orders. These types are represented by the following well-known genera: 
Calanus, Harpacticus, Cyclops, Notodelphys, Monstrilla, Caligus and Lernaea. In 
accordance herewith, 7 divisions are adopted in the present work, viz., Calanoida, 
Harpacticoida, Cyclopoida, Notodelphyuida, Monstrilloida, Caligoida and Lcrnceoida, 
each comprising a number of distinct families, which may be referred to 2 or



more sections. The first-nameil division, which forms the subject of the present 
Volume, answers to the sub-order Gymoplm  of Dr. Giesbreeht, and comprises the 
most highly organized Copepoda.

The free-living marine Copepoda of Norway have been partly studied by 
the late A. Boeclc, who, in the Transactions of the Christiania Scientific Society, 
has given a preliminary account of the species observed by him. I  have myself, 
during a long series of years, given my attention both to the marine and fresh
water forms of our country, and have long since published a synopsis of the latter. 
Among foreign naturalists who have made these Crustacea the object of special 

study, may be named the late Prof. C. Claus, to whom we are indebted for a rather 
full account of the internal anatomy and development of Copepoda, and Prof. G. S. 

Brady, whose monograph of the British free and semiparasitic Copepoda is especi
ally valuable for the knowledge of the northern  forms. More recently a standard- 
work on these Crustacea has been published by Dr. W. Giesbreeht, forming one 
of the admirable series of treatises edited by the Zoological Station of Naples. 
This excellent work, which, however, only relates to the strictly pelagic forms, 

comprises, besides M editerranean species, also forms from all parts  of the Oceans, 
and thus gives by far the most complete account of the species of this kind. 

Both the descriptions and figures are far superior to any formerly given, and it 
is only to be regretted tha t the arrangem ent of the figures on the plates is such, 
that no little trouble is entailed to find a t  once the details relating to each 
species. Though I do not venture to think tha t  the modest account here given will 
in any way compete with Dr. Gicsbrecht's splendid work, I  hope that its a rrange
ment may be found somewhat more convenient by students for an easy deter

mination of the northern species.



CALANOIDA.
The chief characters of this greht division have been well pointed out by 

Dr. Giesbreeht, and consist in the firm conjunction of the last pedigerous segment 
with the proceeding one, with which it is not infrequently even wholly coalesced, 
whereas in most other Copepoda this segment forms a very movable articulation 
vith the former, and is firmly connected with the 1st segment of the urosome, 
thus giving it the appearance of belonging more properly to that section of the 
body. Tn all the forms the anterior division of the body, comprising the cepha- 
losome and metasome, is much broader than the posterior (urosome), which is 
abruptly narrowed and very movably connected with the former. The female 
genital openings occur generally close together on the ventral face of the 1st 
caudal segment, whereas in the male only a single sueli opening is found lying 
asymmetrically, generally on the left side.

As to the spveral appendages, the anterior antennae are as a rule much 
elongated, sometimes' of the very same appearance in the two sexes, but more 
generally transformed in the male, either by a reduction of the number of articula
tions combined with a much more abundant supply of the peculiar sensory appen

dages named by Dr. Giesbreeht “aesthctascs”E or a geniculated structure of 
one, generally the right, antenna. The posterior antennæ are always biramous, 
with the inner ramus (endopodite) biarticulata, the outer (exopodite) multiarticulate, 
though the latter, in some cases, is much reduced in size. The mandibles generally 
have the masticatory part  exceedingly dentate, and are provided with a well- 
developed biramous palp, which, like the posterior antenmæ, is subservient to 
locomotion. The maxillæ generally exhibit a ra ther complicated structure, though 
the same chief parts as in the 2 preceding pairs of appendages may easily be 
Remonstrated, with the addition of 3 setiferous lobes, the generally large vibratory 
plate outside the basal part, and the 2 much smaller appendicular lobes occur
ring close together inside between the basal p a r t  and the palp. The 2 pairs of



maxillipeds always form simple stems furnished with procurved setæ or claws, and 
on them may be easily distinguished a basal and a terminal part, the former 
generally biarticulate, the la tte r  multiarticulate. As a rule, the posterior max
illipeds are  more slender than the anterior;  but in some cases this pair is much 
reduced in size, whereas the anterior pair may be very powerfully developed. 
Of legs generally 5 pairs occur, the 4 anterior of which are always natatory 
and biramous, whereas the last pair  are only exceptionally of tha t character, 
hut in the female are more generally much reduced, not infrequently even wholly 
absent, and in the male are transformed into prehensile organs, by the aid of 
which the spermatophores are grasped and transferred to the female. The normal 
number of caudal setæ is 5 on each ramus ; but this number is sometimes 
reduced to 4 or even to 3. In every case, in addition to the true caudal setæ, 

a slender bristle may be observed on the innJif corner of each ramus, gener

ally extending dorsally, more rarely ventrally. The ovisac, when present, is 
always simple, more or less flattened in form, and attached to the ventral face 
of the genital segment.

As to the internal organisation, the Calanoida are prominently distinguished 

by the presence of a well-developed heart  occurring dorsally a t the limit between 
the 1st and 2nd pedigerous segments. 'The male generative organ is asymmetrical, 
the efferent duct being located on one side, generally the left. The asymme
trical structure of the last pair of prehensile legs is apparently  in accordance 
with this circumstance.

By far the grea ter  number of the Calanoida are marine; but there are also 

several forms peculiar to fresh or brackish wrnter, especially of the families 
Ceti tropa<jïdœ, P iaptom idæ  and Temoridae. In the Oceans some forms, especially 

of the genus Calanus, often occur in immense shoals, forming the bulk of the 
“Zooplankton” . These animals therefore are of g reat importance as fish-food, and 
in some cases even form the chief nourishment of the great wdmles.

The exact subdivision of the Oalonoida is connected with no small
difficulty, owing to the g rea t variation in the leading characters. Dr. Gies- 
brecht, in his beautiful work, has however tried to make sueli a subdivision. His
two primary sections, Am phaseandria  and Ilcterarthi andria. are very natural,

though I  think that a 3rd sueli section ought to be added, comprising those forins 
in which the anterior antennæ are  alike in both sexes. F o r  this section I  
propose to use the name Isvkerandria , applied by Dr. Giesbreeht also to a 
section of the Cyclopoida. According to Dr. G iesb rech ti  classification the 1st 
section only includes a single family, the Calanidae, wdiereas the 2nd com
prises 3 families, viz., the Centropugidcr, Candacidce and PonteHidœ. The 2 first
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families are again divided into a giieiit number of sub-families, whereas the 3rd 
only includes a single sueli sub-family, and the 4th only 2. The disproportion of 
this classification is very cüvious. In my opinion the number of true families 
accepted by Dr. Giesbreeht is much too small in proportion to the numerous 
Calonoid genera established, and I have therefore felt justified in raising th'e several 
sub-families to the rank of Irue families, though some of them, it is true, arc 

ra ther closely allied. I  think that thus a moro uniform and convenient arrange
ment of the genera may be obtained.

As the very great majority of the Calanoida are pronouncedly pelagic 
animals, often occurring in the open sea a t  a considerable distance from the coast, 
the limits of the fauna-domain ought in this case to be considerably more ex
tended than is generally allowed for the bottom-fonns. I  therefore refer I to the 
Norwegian fauna all forms tha t have been found anywhere in those [»arts of the 
Ocean surrounding the Norwegian coaO, viz.. the Skagerak, the North Sea, that 
par t  of the North Atlantic generally termed the Norwegian Sea, and bounded on 
the west by the Shetland Isles, Iceland and Jan  Mayen, and on the east by 
Spitsbergen and Bear Island, and finally the Barents Sea, which washes the 
greater part of the Finmark coast. Indeed, am form that has been observed 
even at the outer limits of these parts of the Ocean, may be assumed occasionally 
also to occur in the immediate neighbourhood of the Norwegian coasta ■

Though the distribution of some (Jalanoid species has proved to be 
extraordinarily wide, we must, I think, admit that several of the forms found 

off the Norwegian coast , are of true arctic, origin, others peculiar to the North 
Atlantic, and others again of still more southern rise ; for it is very likely that 
northern forms may occasionally be carried far away from their true home by 
currents, and, rice rersa. southern forms may be carried in the same manner 
northwards, beyond the limits of their true:dom ain . I t  may thus easily happen 
that species of very different origin may be found in the very same trac t  of the 
Ocean, though perhaps a t different seasons of the year. In  the great depths of 
the Norwegian fjords, a peculiar Calanoid fauna was long ago proved to occur. 
By the recent investigations of the plankton-organisms taken during Nansen's Polar 
Expedition, it has been ascertained by the present author that the greater number 
of these peculiar deep-water’ Calanoids are of true arctic origin, the same species 
occurring also in the Polar basin, often at the very surface of the sea. They 
must accordingly be regarded as relict arctic forms, existing in the depths of 
the fjords from ancient times (the glacial period), when the sea surround] ig the 
Norwegian coast still exhibited a purely arctic character.



Section 1.

A m p h a s e a n d r i a .

Tins section is chiefly characterised by the fact that both of the anterior 
antenna' in the male are alike and only slightly transformed, never exhibiting any 
geniculate structure, but only differing from those in the female by a more or 

less pronounced coalescence of some of the articulations, and in the much more 
abundant supply of sensory appendages. In the greater number of genera the 
adidt male is moreover distinguished by a very conspicuous transformation of 
the oral parts, some of which appear greatly reduced. In  some cases also the 
external appearance of the male is so very different from that of the female, that 

it becomes ra ther  difficult to recognise both as belonging to the same species.
All the Amphasoandria, as yet known, are marine, and by far the greater 

number lead a true pelagic life, though there are a few forms that seem to be 
more restricted to the bottom, being as yet only found close to the ground 
in moderate depths, e. g. the species of the genera Undinopsis, B rya x is  and 
Pseudophaenna. On the otlfer hand, some of the forms, e. g. Paracalanus parvus, 
are almost constantly found at the very surface of the sea, and are often thrown 

by the waves upon the shore, where they may be found ui considerable numbers, 
left in tidal pools.

The Norwegian forms belongingBto this section may be referred to 8 
different families, of which diagnoses are given below.
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Fam. 1. Calanidae.
Charade»'. Cephalosome well defined, 'or coalescent with tlie 1st pediger- 

ons segment; front carrying below 2 soft posteriorly curving tentacular filaments. 
Lafe,t, pedigerous segment not confluent with the preceding one, and having the 
lateral corners hut slightly produced. Urosome not v p y  slender, consisting in 
female of 4, in male of 5 segments, caudal rami comparatively short, with the 
normal number of setæ. Eve simple, very small, subventral. i n t e r io r  antennæ 
in female long and slender, consisting jpf 25 articulations, which are supplied 
anteriorly with comparatively short and uniform bristles; penultimate and ante

penultimate articulations each having behind an unusually strong and densely 
plumous seta extended straight backwards. Anterior antenna* in male thickened 
at the base, with some of the proximal articulations fused together and supplied 
below with a restricted number oí comparatively short sensory appendages. 
Posterior antennæ .with the rami of about equal length. Oral parts of normal 
structure, being but slightly transformed in male. Legs with both rami 3-articulate, 
terminal joint of outer ramus with only 2 spines outside. 5th pair of legs in 
female of a similar structure to that in the preceding pairs, in male more or 
less transformed', left leg the stronger.

llem a rls .— This family, answering to the subfamily Calanina>■ of Dr. 
Giesbreeht, is chiefly characterised by the »tructure of the 5th pair  of legs, 
which, a t any rate in the female, are natatory and of a similar appearance to that 
of the preceeding pairs. Moreover, the long and slender anterior antennæ, with 
the 2 remarkably developed suhapical setæ, furnish an easily recognizable character. 
The family comprises as yet only 2 genera, Calañas Leach, and H id in a
Dana. These 2 genera, it is true, have been combined by Dr. ( liesbrecht; but 
I think that they ought more properly to he kept «»art, as the structure of the 
last pair of legs in the male differs conspicuously in the 2 genera. In the 
northern seas only the first-named genus is represented.

Gen. 1. C a lan u s . Leach, 1816.
Syn: Cetochilus, Roussel de Yauzèm e, B aird, Claus.

Generic Characters.—-Body comparatively slender, with the anterior divi
sion oblong subcylindric in form, and more than twice as long as the posterior.
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Cephalosome generally well defined from the 1st pedigerous segment, and slightly 
carinated dorsally in the male, frontal par t  obtuse, and more or less projecting 
between the insertions of the anterior antennæ. L atera l corners of last pedigerous 
segment generally rounded off. Urosome symmetrical, with the genital segment 
in female comparatively short and but slightly protuberant below. Caudal rami 
well defined from the anal segment, and in male movably articulated to it, admit
ting of being spread outwards, 2nd caudal seta (from within) longer than the 
others. Anterior antennæ generally longer than the body, and much more strongly 
built in male than in female, with the first 2 articulations fused together into 
a broad, somewhat flattened segment. Posterior  antennæ with the outer ramus 
7-articulate. Posterior inaxillipcds with the terminal pa r t  longer than either of 

the basal joints, and 5-articulate, setæ of the outer edge in male remarkably 
developed and densely plumous. Legs comparatively slender, inner ramus well 
developed, though considerably shorter than the outer, its 2nd jo in t (except in 
last pair) having 2 natatory setæ inside. L a s t  pair of legs with the 1st basal 
joint denticulate along the inner edge, but without the plumose seta present in 
the other pairs; outer ramus in male without any nata tory  setæ, and more strongly 
developed on left side, though imperfectly prehensile ; inner ramus in both legs 
well developed, and resembling th a t  in female.

R em arks .— In  the restriction here adopted, this genus is chiefly charac
terised by the imperfect prehensility of the last pa ir  of legs in the male, this 
pair still preserving its nata tory  character, whereas in the 2nd genus, Undina, 
it  is very much transformed, the left leg being quite enormously developed and 
pronouncedly prehensile. Otherwise these 2 genera are closely related. The pre
sent genus comprises several species, and seems to be represented in all parts 
of the Oceans. To the Norwegian fauna belong 3 nearly-allied species, one of 
which, however, has generally been confounded with the type species.

i. Calanus finmarchicus, (Gunnerus).
(ri. i, h ,  i i i . )

M onoculus finmarchicus, Gunnerus, A cta  H afnia, Vol. X, p . 175, fig™ 20—23.

Syn: Cetochilus septentrionalis, Goodsir.
„ Calanus spitsbergensis, K rôyer Ç.
„ — qvinqueannulatus, K rôyer cf.

Specific Characters.— Female. Anterior division of body, seen dorsally, 
oblong oval in form, greatest width equalling Ya °f  h ie length and occurring 
about in the middle, frontal par t  but slightly produced; seen laterally, somewhat 
dilated anteriorly, with the frontal margin broadly rounded and forming, together

2 — Crustacea.
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with the dorsal one, a perfectly even curve. Lateral corners of last pedigerous 
segment slightly produced, but rounded at the tip. Urosome.about half the length 
of the metasome j caudal rami somewhat longer than the anal segment. Anterior 
antennæ, when reflexed, extending beyond the caudal rami by about the last 3 
articulations.

M ale.— Cephalosome more sharply defined behind than in female, forming 
at the end dorsally a small gibbous projection, and distinctly carinated above, 
frontal part somewhat more prominent; lateral corners of last pedigerou* segment 
less produced. Urosome rather slender, with the 2nd segment much the largest. 
Subapieal plumose setæ of anterior antennæ less developed than in female, and 
somewhat uneqal in length. L as t  pair of legs with the outer rami not very 
different in appearance, the left one, however, somewhat longer than the right, 
with the terminal joint obpyriform in shape and nearly as long as the proceeding 
joint, corresponding inner ramus reaching beyond the middle of the 2nd jo in t of 
the outer one.

Coi oio' .—Body pellucid, more or less tinged with light red, anterior 
antennæ often bright red.

Sise .— Usual length of adult female about 4 mm., of male 3.GO mm. 
Maximum length of arctic specimens 5 mm.

liem arks.—This is apparently the form at first recorded by Gunnerus as 
Monoculus finmarchicus. I t  has, however, been confounded by most authors with 
the succeeding nearly-allied species, from which, on a closer examination, it may 
be easily distinguished in Loth sexes, chiefly by the more evenly rounded frontal 
part, the longer caudal rami, and the less elongated outer ramus of the left last 
leg in the male. I t  also attains a considerably larger size than does the aboie- 
mentioned species. The 2 supposed species described by Krôyer as Calanus 
spitsbergensis and C. quinqueannulatus are unquestionably both referable to the 
present species, the former being the female and the latter the male.

Occurrence.— Of all the marine Oalanoids ol'Norway, this form is by far 
the most common, occurring often in enormous shoals, and thus sometimes g i ' ing  
the sea a conspicuously reddish hue. I t  is found everywhere in the open sea, 
more frequently at the very surface, though at times it may also descend to 
greater depths, or be carried by the waves and currents towards the shores or 
into the bays and fjords. Off the Norwegian coast, I  have met with it  from 
Vadso to Jsederen (Tananger); but farther east it  seems to be superseded by 
the succeeding species. I t  moves ra ther rapidly, with abrupt bounds 'oaused by 
energetic strokes of the natatory legs. At times, however, it is seen quietly 
suspended in the water, with the anterior antennæ spread out to each side at right
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¡ingles to the body, or proceeding slowly by rapid vibrations of the posterior 
antennæ and the mandibular palps. The male is still more agile than the femaln, 
and the motion effected by the posterior antennæ and mandibular palps is more 
energetic, in accordance with the somewhat stronger development of these appen
dages and the pertaining muscles, being changed to a somewhat jerky leap 
through the water. A t  some seasons male specimens are by no means rare, 
though the female sex always preponderates considerably in number. This Calanoid 
is eagerly devoured by some of our common food-fishes, for instance the herring 
and the mackerel, and in some cases, as stated by Prof. Kob. Collett, forms almost 
the exclusive nourishment of one of our g reat whales, Balœnoptera borealis.

D istribu tion .— The present species seems to be especially characteristic 
of the arctic zone, occurring abundantly in almost all samples of plankton taken 

in tha t  pa r t  of the Ocean, from Greenland in the west to the Behring Islands in 
the east. In  the icy P olar  basin crossed by Nansen, it occurred everywhere, and 
often in g reat abundance, up to and beyond 85° o f la ti tude . The former statements 
about the extraordinarily wide distribution of then present species southwards, 
cannot be regarded as reliable, owing to its having been confounded with the 
succeeding species.

2. Calanus helgolandicus, (Claus).
(PI. IV.)

CetocMhÊ helgolandicus, Claus, I)íp frei lebenden Oopepuden, p. 171, PI. X X V I, figs. 2—9.

Syn: Calanus finmarchicus, B rady, G iesbreeht etc. (no t Gunnerus).

iS’pccific Characters.— Fanale. M ite r io r  division of body, seen dorsally, 

narrow oblong in form, greatest width not attaining '/ 3 of (he length, frontal par t  
angularly produced between the insertions of the anterior antenme ; seen laterally, 
scarcely dilated a t  all anteriorly, frontal margin abruptly and narrowly curved. 
Lateral corners of last pedigerous segment but very slightly produced and obtusely 
rounded. Urosome exceeding half the length of the metasome, caudal rami ra ther  
short, scarcely longer than the anal segment. Anterior antennæ, when reffexed, 
reaching beyond the caudal rami by about the last 2 articulations. M ale resembling 
that of the preceding species, but having the frontal pa r t  considerably more pro
duced. L as t  pair of legs more asymmetrica], the outer ramus of left leg being 
considerably elongated, with the terminal joint scarcely exceeding half the length 
of the penultimate one, inner ramus extending but little beyond the 1st joint of 
the outer ramus. Body in both sexes very pellucid, with a slight reddish pigment
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especially along the ventral side. Length of adult female but little exceeding 3 nun., 

of male 2.80 mm.
Bemarlcs.— As above stated, this form has generally been confounded with 

C. finmarchicus-, to which species it certainly bears a very close resemblance. I t  
is, however, ra ther inferior in size, and, on a closer examination, may moreover 
be easily distinguished by the somewhat more slender form of the body, the more 
produced and narrowly rounded frontal part, the shorter caudal rami, and the 
considerably more elongated outer ramus on the left leg of the last pair in the male. 
The Cetochilus helgolandicus of Claus is unquestionably this species, and this is 
also certainly the case with the form recorded by Brady from the Challenger 
Expedition, and with that described by Dr. Giesbreeht from the Mediterranean.

Occurrence — 1 have met with this species very frequently in the Christi
ania Fjord, for instance at  Drabak, as also in several other places on the southern 
coast of Norway. I  have no certain evidence of its occurrence farther north, 
though in all probability it also extends for some distance along the western coast.

D istribution.— Its range is evidently a more southern one than that of 
C. finmarchicus. I t  has been recorded from Heligoland by Claus, from the British 
Isles by Brady, the western coast of F rance  by Dr. Cauu, the Mediterranean by 
Dr. Giesbreeht, the Black Sea by W. Karawaien, and it  is even said by Brady 
to occur in the Southern Ocean, off Nerv Zealand, though in this case a confusion 
with a nearly allied species may perhaps be presumed to have taken place.

3. Calanus hyperboreus, Kray er.
(PI. Y.)

Calanus hyperboreus, Krevel-, G rönlands A m phipoder, p. 84, PI. IV, fig-. 23.

Syn: Calanus magnus, Lubbock.

— finmarchicus var. m ajor, auctorum .

Specific Characters.— Female.— Anterior division of body very large, seen 
dorsally oblong fusiform, greatest width about equalling 1/3 of the length, and 
occurring in the middle, frontal part  but slightly prominent and, seen laterally, 
evenly rounded. Lateral corners of last pedigerous segment somewhat produced, 
forming at the tip an acute angle. Urosome not nearly attaining half the length 
of the metasome, caudal rami comparatively short, scarcely longer than the anal 
segment. Anterior antennæ, when reflexed, reaching beyond the caudal rami by 
about the last 3 articulations. Male resembling tha t of the 2 preceding species, 
but having the frontal par t  less prominent, and the lateral corners of last pedige
rous segment angularly produced, as in female. L as t  pair of legs but slightly 
asymmetrical, outer ramus of left leg scarcely longer than tha t  of the right, though
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differing in the ftflct tha t the terminal jo in t is narrower and generally incurved ; 
inner ramus of same leg reaching beyond the middle of this joint. Body in both 
sexes highly pellucid, with the oral a rea  slightly tinged with red. Length of 
adult female reaching to 9 mm., of male to 6 V2 mm.

R em arks.— This species was established in the year 1838 by Ivröyer. but was 
very imperfectly clmraeterised, for which reason it was not accepted by subsequent 

authors as a distinct species, but only as a large variety of ('. finmarchicus. 
Dr. Giesbreeht has, however, recently vindicated its claim to be regarded as di
stinct, having pointed out some distinctive characters of the female. The structure 
of the hitherto unknown male also confirms the correctness of Dr. G iesbrech ti  
opinion about the distinctness of this form. I t  may be easily recognized from 
the 2 preceding species, not only by its large size (it is indeed one of the largest 
Calanoids known), but also by the angularly produced lateral corners of the last 

pedigerous segment, and the comparatively short urosome. The male, too, is fairly 
well marked by the less prominent frontal part, but especially by the structure 
of the last pair of legs.

Occurrence.— This form is occasionally found off the F inm ark  coast and 
the Lofoten Islands, together with Calanus finmarchicus;  but farther south it  seems 
to be wholly restricted to the great depths of the fjords, occurring under sueli 

circumstances as far south as in the Christiania F jord . I t  must evidently be 
regarded here as a relict form, representing a rem nant of the glacial fauna which 

prevailed around our coasts in ancient times (the glacial period).
D istribu tion .— About the arctic character of this species 110 doubt can 

arise, it  being met with throughout the P olar  Sea from Greenland to the Behring 
Strait, and often in great abundance at the v f f a  surface of the water. In  the 
P olar  basin explored by Nansen it  was very common, occurring in the greater 

number of the plankton-proofs examined.

Fam. 2. Eucalanidae.
Characters.—Body, as a rule, very slender, with the ceplmlosome and 

the 1st pedigerous segment generally coalesced, frontal pa r t  more or less pro
duced, with 2 soft tentacular filaments below. Last pedigerous segment imperfectly 
developed. Urosome comparatively short, consisting in female, as a rule, of only 
3 segments, caudal rami partly confluent with the anal segment and somewhat
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asymmetrica], caudal setæ present in the normal number. Anterior antennæ long 
and slender, with the articulations somewhat reduced in number, and having some 
of the setæ much elongated, those attached behind to the penultimate and an te
penultimate articulations, as in Calami?, densely plumose. Posterior antennæ with 
the inner ramus longer than the outer. Oral parts on the whole normal. Legs 
comparatively short, especially the 1st pair, the rami of which have the number 
of joints more or less reduced; terminal jo in t of outer ramus in 2nd to 4th 
pairs with 3 spines outside. Las t  pair of legs, when present, very small, simple, 
not natatory.

llemarl's. -T h e  forms belonging to this family are easily recognizable by 
their slender, pellucid body— the cephalic p a r t  of which is generally much pro
duced— , by the very long and slender anterior antennæ, and the comparatively 
short urosome. They differ, moreover, very essentially from the Calanidre in the 
structure of the legs, especially the last pair, which are much reduced, and not 
natatory in either of the sexes. According to Dr. Giesbreeht, this family com
prises as yet 3 genera, viz., E ucalanus Dana, lïh ïnca lanus  Dana, and Mecynocera 
Thompson. All the species belonging to these genera are southern in distribution, 
none of them having hitherto been recorded from northern latitudes. I  am, how
ever, now enabled to state the occurrence of a t least one species so far north as 
to admit of being referred to the fauna of Norway.

Gen. 2 . R h in c a la n u s ,  Dana, 1852.

Generic Character?.— Oephalosome produced in front to a nose-like pro
jection carrying the rostral filaments below. Last pedigerous segment very small, 
with the epimeral parts imperfectly developed. Urosome in female ̂ -a r t ic u la te ,  
anal segment confluent with the caudal rami, which are only' slightly asymmetrical, 
and carry 2 of the setæ outside, middle apical seta on left ramus greatly elon
gated. Anterior antennæ much longer than the body, and consisting (in female) 
of 23 articulations only, the first 2 and the 7th and Sth being fused together. 
Posterior antennæ with the inner ramus moderately produced, outer ramus S-arti- 
culate, with the terminal jo in t very small. Posterior maxillipeds with the terminal 
part  shorter than either of the basal joints. F ir s t  pair of legs with both rami 
biarticulata, outer ramus af the 3 succeeding pairs with the spines of the outer 
edge not defined from the joints. Lasfl pa ir  of legs (in female) 3-articulate.

Rem arks.— This genus- is  chiefly characterised by the nose-like anterior 
projection of the head, a character which has, indeed, given rise to the gensric
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name proposed by Dana. F rom  the type genus, Eucalanus  Dana, it is moreover 
clearly distinguished by the presence of a Bill pair of legs, which in the 
female of E ucalanus  are wholly absent. Three species of this genus are as yet 
known, one of them being now for the first time stated to occur also in the 
northern  oceans.

4. Rhincalanus nasutus, Giesbreeht.
(P). VI & VII).

R hincalanus nasutus, Giesbrechti, Pelagische Copepoden (Fauna und F lo ra  des Golfes von Neapel 

XIX ), p. 154, PI. 3, fig. 6 ■ PI. 9, figs. 6, 14; PI. 12. figs. 9— 12, 14, 16, 17: Pi. 35, figs. 46, 47, 49.

*Spacific Characters.— Female. Body exceedingly slender and elongated, 

with the anterior division, seen dorsally, narrow oblong in form, greatest width 
not even attaining '/-r of the length, and occurring behind the middle, cephalic 
par t  gradually attenuated, though slightly widening at  the insertions of the anterior 
antennæ, and produced beyond the la tter  to a conical anteriorly-pointing projec
tion; rostral filaments not visible in the dorsal view of the animal. Anterior 
body-segment (the combined cepbalosome and 1st pedigerous segment) nearly 
twice as long as the remaining pa r t  of metasome. 2nd, 3rd and 4th pedigerous 
segments each with 2 small subdorsal, and 2 lateral denticles on the hind edge. 
Urosome about equalling in length Vs of the anterior division, genital segment 
with 2 small dorsal denticles in the middle. Caudal rami somewhat instrictod 
in their outer part,  left ramus a little longer than right, innermost seta of both 
rami much shorter than the others. Anterior antennæ exceedingly elongated, 
when reflexed, reaching beyond the caudal rami by about Va of their length, and 
inserted at ra ther  a long distance from the posterior antennæ and the oral parts, 

which are closely crowded together. Last pair of legs very small, each of the 
2 outer joints with a ciliated seta inside, terminal joint moreover carrying at the 
tip a similar seta and, outside it, a slender nnciliatcd spine. Body highly pel
lucid, and almost without any pigment. Length of adult female 5.40 mm.

R em arks.— This species was first described by Dr. Giesbreeht from the 
western p a r t  of the M editerranean. I t  is easily recognized by the shape of the 
frontal projection, and the exceedingly long and slender anterior antennæ. It is 
moreover distinguished from the type species, E . cornutus  Dana, by a somewhat 

different structure  of the last pair of legs.
Occurrence.— Two well-preserved female specimens of this peculiar Cala- 

noid were found in a sample of plankton taken during the cruise of the “Michael 
S a rs” at Stat. 10, located at some distance east of Iceland, the depth being stated 
to be between 250 and 400 meters. Another female specimen was found at an
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earlier date in a sample taken by Dr. J ijort in the North Sea, about midway 
between Scotland and Norway. Though not yet found in the immediate vicinity 
of the Norwegian coast, this form certainly has a claim to be included in the 

fauna of Norway.
D istribution.— "Western par t  of the Mediterranean, off Gibraltar, the Pacific 

from the Magellan stra it northwards to Lat. 6° N. (Giesbreeht); Atlantic Ocean 
from Lat. 6° N. til 48° N (Cleve); ? N. of Scotland (Moebius).

Fam. 3. Paracalanidae.
Characters.— Body less slender, with the cephalosome not produced in 

front, and, as a rule, coalesced with the 1st segment of metasome, rostral filaments 
as in Calanus. The last 2 segments of metasome fused together. Urosome short, 
in female generally 4-articulate; caudal rami well defined, with only 4 of the 
apical setæ distinctly developed. Anterior antennæ in female 25-articulate, sub- 
apical setæ not plumose, those in male greatly thickened at the base, with the 
proxima] articulations much reduced in number, and clothed with comparatively 
short, club-shaped sensory appendages. Posterior antennæ with the outer ramus 
scarcely longer than the inner, and having the terminal joint comparatively short. 
Oral parts in female normal, in male much reduced. Legs ra ther  slender, inner 
ramus in 1st pair biarticulate, in the 3 succeeding pairs 3-articulate, and partly 
spinulose on the hind face, outer ramus in the la tter  with the terminal joint 
narrow and armed with only 2 spines outside. Las t  pair of legs, when present, 
5»_oor]y developed, not natatory, left leg in male longer than right, which is some
times wholly wanting.

Rem arks.— In the structure of the several appendages, the forms belonging 
to this family agree on the whole with those of the Calanidae, differing, however, 
rather materially in the circumstance of the 5th pair of legs not being natatory 
in either of the sexes, but very small and simple, or wholly wanting in the female. 
The adult male has the anterior antennæ transformed in a similar manner to 
that in the Calanidae, but is distinguished by the great reduction of the oral parts, 
especially the maxillipeds. The family comprises as yet 3 genera, viz., P ara
calanus  Boeck, Acrocalanus  Giesbreeht, and Calocalanus  Giesbreeht, Only the 
first of these genera is represented in the northern oceans.
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G e n .  3 . P a r a c a la n u s ,  B o e c k ,  i 8 ß 4 .

Generic Characters.— Body comparatively short and stout. Cephalosoine 
wholly coalesced with the 1st pedigerous segment, and slightly carinatcd dorsally 
in the male; frontal p a r t  rounded. Lateral corners af last pedigerous segment 
not produced. Urosome in female distinctly 4-articulate, with the genital segment 
comparatively short. Caudal rami short, obtusely truncated at the tip, apical setæ 
but slightly divergent. Anterior antennæ scarcely longer than the body, their 
proximal p a r t  exhibiting in male 2 large segments clothed below with short sensory 
appendages. 1st pair of legs with a well-marked deflexed seta a t the end of the 
basal p a r t  inside. Terminal jo in t of outer ramus in the 3 succeeding pairs finely 
denticulate along the outer edge. L as t  pair of legs in female very small, bi- 
articulate; left leg in male 5-articulate, r ight leg as in the female.

Remarks.-  -This genus was established in the year 1864 by Boeck, to 
comprise a small Calanoid formerly described by Claus as Calanus parcus.  I t  

may, however, be remarked, tha t  the genus Calanus, as defined by Claus, does 
not answer to Leach’s genus, and in reality comprises several genera not even 

belonging to the family (M anida;  in the restriction here adopted. Besides the 
type species described below, another nearly-allied species 1ms been recorded by 
Dr. Giesbreeht as P. aculeatus, and the imperfectly characterised Calanus pygmaeus 
of Claus probably also belongs to the same genus.

5. Paracalanus parvus, (Clausi*
(PI. V III & IX).

Calanus p a rvu s , Claus, Die frei lebenden Copepoden, p. 173, PI. XXVI, figs. 10—14, PI. XX VII,

figs. 1 — 4.

Specific Characters.— Female. Anterior division of body, seen dorsally, 
oblong oval, somewhat more tapering behind than in front, greatest width about 

Iqua ll ing  1I/3  of the length. Anterior body-segment (combined ceplndosome and 
1st pedigerous segment) about twice the length of the remaining part  of metasome, 
front evenly rounded. Lateral corners of last pedigerous segment rounded off. 
Urosome about equalling V3 of the length of the anterior division, genital and anal 
segments of about equal length and much larger than either of the 2 middle seg
ments. Caudal rami scarcely exceeding the anal segments in length, sublinear in 
form, apical setæ of moderate length, the innermost but one the longest. Anterior 
antennæ, when reflexed, scarcely reaching beyond the pennultimate caudal segment, 
some of the articulations less distinctly defined. Posterior antennæ with the outer 

3 — Crustacea.
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ramus a little shorter than the inner, and 7-articulate. 2nd joint of inner ramus 
in the 2nd and 3rd pairs of legs with an obliquely transverse row of spinulus on 
the hind face. L as t  pair of legs with Ihe distal joint narrow linear, carrying on 
the tip a slender spine, outside which a much smaller spinule is secured.

Male differing considerably in its external appearance from the female. 
Cephalosome somewhat incrassated and exhibiting along the dorsal face an obtuse 
keel, front considerably more prominent than in female. Urosome ra ther slender, 
5-articulate, with the 2nd segment the largest; caudal rami, as in the male of 
Calanus, mobile. Anterior antennæ ra ther strongly built, the 2 basal segments 

defined by a conspicuous constriction, the distal one the longer and consisting of 
5 united articulations. Posterior antennæ Kith the outer ramus consisting of 
only 6 joints, the last very small, and having only a single seta. Anterior maxil- 
lipeds quite rudimentary, knob-like. Posterior maxillipeds likewise much reduced, 
terminal par t  indistinctly articulated and carrying behind 3 strong plumose setæ, 
in front only slight rudiments of bristles. Left leg of last pair with the terminal 
jo in t a little shorter than either of the 2 preceding joints, somewhat lamellar, and 
carrying on the tip 2 small unequal spinules.

Colour. Body of femal pellucid with a bluish tinge, and often exhibiting 
a broad transverse band of a dark red hue across the middle of the anterior 
division. Body of male generally of a more unifbrm yellowish hue.

Length of adult female scarcely exceeding 1 mm., of male about the same.
R em arks .— Dr. Giesbreeht is inclined to believe tha t the form observed 

by Boeck might be different from Claus’s species. This is certainly not the case, 
as may be proved by comparing the figures here given with those of Claus and 
Giesbreeht. It is one of the smallest known Calanoids, and thus fairly deserves 
its specific name.

Occurrence.—I  have found this form ra ther  plentiful in the Christiania 
Fjord , as also off the southern coast of Norway. I t  does not seem to occur 
farther noith, however; for Mr. Nordgaard, who has subjected the marine Copepoda 
of the neighbourhood of Bergen to a careful examination, has not seen any speci
men of this form, 'nor ha \e  I  myself ever found it in the numerous samples of 
plankton from the northern ocean tha t I  have examined. I t  is generally met with 
a t the very surface of the wrater, both in the open sea and close to the shores, 
not infrequently even in pools left by the tide.

D istribution. — The range of this Calanoid is pronouncedly southern and 
quite extraordinarily wide, it having been recorded from the western part  of the 
Baltic, the North Sea, the British Channel, the western coast of France, the 
Mediterranean, the Atlantic Ocean and the Pacific from Lat. 61° N. to 52° S.
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Fam. 4. Pseudocalanidae.
Syn : Clausocalaninœ, G iesbreeht (part).

Characters.— Cephalosome, a t  any ra te  in female, coalesced with the 1st 
segment of metasome, front unarmed, or provided below with 2 soft tentacular fila
ments, as in Calcinus. L ast  segment of metasome united with the preceding one, 
lateral corners not produced. Urosome in female 4-articulate, in male 5-articulate 
and having the anal segment shortened. Caudal rami well defined, with only 4 
of the marginal set re developed. Anterior antennæ in female 24-articulate, 8 th 
and 9th articulations being coalesced, in male thickened at the base and clothed 
with slender, sabre-like sensory appendages, number of articulations reduced. 
Posterior antennæ with the outer ramus always longer than the inner. Oral 
pa r ts  in female normal, in male much reduced. Legs slender, inner ramus of 1st 

pair  uniarticulate, of 2nd pair  Inarticulate, of 3rd and 4th pairs 3-articulate ; 
terminal joint of outer ramus in 2nd to 4th pairs narrow, with 3 spines outside, 
apical spine coarsely serrate. L as t  pair of legs in female small, simple and 3-arti
culate, or wholly wanting; those in male likewise simple, but ra the r  slender, left 
leg 5-articulate, right more or less stvliform.

Remarles.— This family answers to the subfamily Clausocalaninœ. of Dr. 
Giesbreeht. As, however, the genus Pseudocalanus  is of much earlier date than 
Clausocalanus, the family ought to be named as above. From  the Paracalanidœ  
this family chiefly differs in the structure of the legs, partly  also in tha t of the 
posterior antennæ. Dr. Giesbreeht refers to this family the following G genera: 
Clausocalanus  Giesbr., Ctenocalanus  Giesbr., Pseudocalanus  Boeck, Drepanopus 
Brady, Spinocalanus  Giesbr. and Moebianus  Giesbr. The last-named genus 
( =  Stephos Scott) ought, however, in my opinion to be discarded and transferred  
to a separate family in the section Isolcerandria, to be trea ted  of farther on. 

Of the remaining 5 genera, 2 are represented in the fauna of Norway.

Gen. 4. P s e u d o c a la n u s ,  Boeck, 1872.
Syn: Clausia, Boeck (not Claparècle).

Lucullus, G iesbreeht.

Generic Characters. — Body  of comparatively slender form, with the cephalo- 
some and 1st segment of metasome coalesced in both sexes, front rounded and 
carrying 2 soft tentacular filaments below. Urosome in both sexes very slender,
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with the caudal rami sublinear in form. Anterior antennæ shorter than the body, 
in the male with the 2 proximal articulations coalesced to a large flattened seg
ment, the succeeding 5 articulations well defined. Posterior antennæ with the 
outer ramus 7-articulate, terminal joint ra ther large. Inner ramus of 2nd to 4th 
pairs of legs without any spinules on the hind face. L as t  pair  of legs wholly 
wanting in female, those in male very slender, right leg styliform and shorter 
than the left.

jRemnris.— This genus, established by Boeck, was first named Clausia  in 
honour of the late Prof. C. Claus. As however this name had been previously 
appropriated by Claparède to designate a genus of parasitic Cyclopoida, it was 
subsequently by the same author changed to Pseudocalanus. Dr. Giesbreeht, on 
describing the Copepoda from the bay of Kiel, did not at first recognize Boeck’s 

genus, to which the name Lucullus  was applied; but in a postscript to his treatise 
he has admitted the identity of these 2 genera. Besides the well-known form 
described below, 2 other species have been added by the present author from 
Nansen’s Polar  Expedition, viz., P. major  and P. pyym w us.  The latter, however, 
1 am now inclined to regard as belonging to a new nearly-allied genus, for which 
the name Microcalanus  may be proposed.

G. Pseudocalanus elongatus, Boeck.
(PI. X & x i ) .

Clausia elongata, Boeck, Ovevsigt over de ved Xorges X yster iagt.tagne Copepoder.
Chr. Vid. S el sk. Forh . 1864, p. 234.

Syn: Lucullus acuspes, G iesbreeht.
„ Calanus Clausii, Brady.

Specific Characters.— Female.— Anterior division of body, seen dorsally, 
oblong oval in shape, greatest width but slightly exceeding Vs ° f  the length,
frontal par t  but little prominent, and, seen laterally, narrowly rounded; lateral
corners of last segment of metasome obtusely rounded. Urosome somewhat 
exceeding half  the length of the anterior division, genital segment considerably 
larger than any of the others and slightly dilated in front. Caudal rami exceed
ing in length the anal segment, and transversely truncated at the tip, exhibiting 
a small dentiform projection outside the apical se.tæ. Ovisac present, of irregular 
rounded form, but easily detached, and containing a very limited number of ova. 
Anterior antennæ, when reflexed, scarcely reaching beyond the 2nd caudal segment, 
the 2 basal articulations imperfectly separated. Posterior antennæ with the outer 
ramus about ’/b longer than the inner. 1st pair of legs much smaller than the
others, terminal joint with only a single setiform spine outside.
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Sfale ra ther  unlike the female, and of considerably smaller size. Oephalo- 
sorae slightly dilated in front, but scarcely carinated dorsally. Urosome very 
narrow, with the anal segment shorter than in female, and somewhat dilated 
distally; caudal rami very mobile, finely ciliated inside, and having the terminal 
edge somewhat produced in the middle. Anterior antennæ with the number of 
articulations considerably reduced, a fusion having taken place, not only of the 2 
proximal ones, but also of the 8th to 12th and of the 20th and 21st articulations. 
L as t  pa ir  of legs ra ther asymmetrical, left leg much the longer, with the 2nd and 
3rd joints slightly dilated distally, terminal jo in t very small and tipped with a 

slender spinule; r ight leg not nearly reaching to the end of the penultimate joint 
of left, and terminating in a straight, subulate point.

Colour.— Body in both sexes very pellucid, though generally with a faint 

reddish yellow tinge; oral area, as a rule, tinged with crimson, and the genital 
protuberance of the female with light green.

Length of adult female 1.40 mm., of male 1.10 mm.
B e m a r l 'S .— This form was first recorded by Boeck from the Norwegian 

coast under the name of Clausia elongata, and was subsequently rediscovered in 

the bay of Kiel, by Dr. Giesbrect, who described it as L u cu llu s  a c u te s .  I t  is 
easily recognized from the other Norwegian Am phnscaw lria  by its slender and 
elongated tail, a character which has, indeed, given rise to the specific name p ro 
posed by Boeck.

Occurrence.—I  have met with this form very frequently along the whole 

Norwegian coast from the Christiania F jord  to Vadso, both in the open sea and 
close to the shores, where it  is occasionally left in tidal pools. I t  often occurs 
a t  the very surface of the water ; but it  sometimes also seems to descend to 
greater  depths, though on the whole it may be regarded as a true pelagic form. 
Specimens are not infrequently found carrying a small number of ova enclosed in 
a thin-skinned, rounded ovisac, which, as usual, is appended to the ventral side 
of the genital segment ; but this ovisac is so very fragile, that a t  the slightest 

touch it  may become detached. Wale specimens are much more scarce than 
females and, when alive, may be easily recognizable even to the naked eye by 

their somewhat different je rky  movements.
D istribu tion .— Unlike Pareucalanus parcus,  this Calanoid has a pronoun

cedly northern range, the most southern place where it  has been observed being 
the northern coast of F rance  (Canu). On the other hand, it is distributed 
throughout the whole northern Ocean from Baffin’s Bay in the west to the New7 
Siberian Isles in the east. I t  also inhabits the Baltic together with other forms 
of evidently arctic origin.
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Gen. 5. S p i n o c a l a n u s ,  Giesbrecht, 1892.

Generic Characters.— Body comparatively short, with the urosome not 
nearly so elongated as in Pseudocalanus. F ro n t  quite unarmed, without any 
tentacular filaments below. Anterior antennæ longer than the body, and very 

flexible ; those in male transformed in a manner similar to tha t  in Pseudocalanus. 
Posterior antennæ with both rami ra ther produced, the outer one being the longer. 
Posterior maxillipeds unusually slender, v\itb the terminal par t  much elongated 
and armed distally with coarsely ciliated procurved setæ. Legs very slender, 
inner ramus of 2nd to 4th pairs densely spinulose on the hind face. L as t  pair 
of legs wanting in female, in male of comparatively smalldsize, right leg not 
styliform.

Iiem arks.—This genus was established in the year 1892 by I)r. Gicsbrec.ht, 
to include a small Calanoid procured from very great depths in the tropical pa r t  
of the Pacific. The genus differs from Pseudocalanus chiefly in the total absence 
of the usual tentacular filaments a t the front, the less slender urosome, the very 
long anterior antennæ, the peculiar shape of the posterior maxillipeds, and finally 
in the spiny armature of the inner ramus of the 2nd to 4th pairs of legs. In
the northern ocean this genus is represented by a species closely allied to the
typical one, and first described by the present author from Nansen’s Polar E x 
pedition. This species has proved also to belong to the fauna of Norway.

7. Spinocalanus longicornis, G. 0 .  Sars.
(PI. X II).

Spinocalanus longicornis, G. 0 . Sars, The N orw egian N orth  Po lar Expedition. V. Crustacea, p. 75,

P] XXII.

Specific Characters.— Female. Anterior division of body, seen dorsally, 
oblong oval, greatest width somewhat exceeding 7.3 of the length, front obtusely 
rounded ; seen laterally, evenly vaulted above, with the front narrowly produced 
and without any trace of a rostrum or tentacular filaments below. Lateral corners 
of last segment of metasome obtusely rounded off. Urosome scarcely exceeding
in length 7 4 of the anterior division, genital segment comparatively short and
greatly protuberant below; caudal rami very short, being scarcely longer than 
they arc broad, apical setæ about as in PstiudocalanuM  Anterior antennæ exceed
ing the body by about 7s of their length, penultimate jo in t provided in front 
with an unusually long and slender bristle. Posterior maxillipeds with the 2nd 
joint of the terminal part  fully as long as the 3 succeeding joints combined.
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Outer ramus of 2nd to 4tli pairs of legs provided with scarcely auy spinules on 
the hind face, apical spine exceedingly slender, exceeding the length of the te r
minal joint. Length of adult female 1.60 mm.

E em arks .— As stated above, this species was first described by the present 
author from Nansen’s P olar  Expedition. I t  is closely allied to the type species, 

S. abyssalis Giesbrecht, hut is apparently  distinct, the spiny armature of the legs 
and maxillipeds being, to judge from the figures given by Dr. Gicsbrecht, much 
coarser in the la tter  species.

Occurrence.— I  have not myself ever observed this form off the coast of 
N orway; but Mr. 0 .  N ordgaard  has recently found it in the Osterfjord near 
Bergen at the considerable depth of from 400 to 600 meters, together with other 
relict arctic forms. The figures here given are from a well-preserved female 
specimen kindly sent to me by tha t  naturalist.

D istribution ,— The Polar  Sea in about the 80th degree of latitude, a t 2 
different Stations.

Fam. 5. Ætideidæ.
Characters.— Body, as a rule, not very slender, the anterior division being 

more or less tumefied. Cephalosome coalesced with the 1st segment of metasome, 
f ront generally projecting below into a highly chitinised bifid or simple mucronate 

rostrum, more rarely quite unarmed. L as t  segment of metasome united with the 
preceding one, and generally having the lateral corners produced behind. Urosome 

in female 4-articulate, in male, as usual, 5-articulate and very narrow, with the 
anal segment much shortened. Caudal rami generally short, with only 4 of the 
marginal setæ distinctly developed, in male mobile as in the preceding families. 
Eye generally well developed, though in some cases wholly absent. Anterior 
antennæ in female of moderate length, or comparatively short, with the 8th and 
9th articulations confluent; those in male transformed in a manner similar to 
those in the Pseudocalanidae, though having the sensory appendages more densely 
crowded together on the proximal part, and very long and band-like. Posterior 
antennæ with the outer ramus generally longer than the inner. Oral parts in female 
on the whole norm al; posterior maxillipeds, however, with the terminal pa r t  reflexed. 
Oral parts in male considerably reduced. Legs of a structure similar to tha t in 
the Pseudocalanidw, though considerably more strongly built. L as t  pair  of legs 
always wanting in female, in male generally ra ther  simple in structure.
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i?( m aris.— This family, answering to the subfamily Æ tid iin a  of Giesbrecht, 
forms, as it were a transition between the Pseudooalmiidw  and Eachœtidec. One of 
the forms, indeed, now Comprised within the present family was referred by Boeck 
to the genus Pseudôcalanm  and another form to the genus Euchaeta. I  think, 
however, that Dr. Giesbrecht is right in keeping these forms apar t  from both the 
above-named families. This family comprises as yet no less than 9 different genera, 
4 of which are represented in the fauna of Norway.

Ken. (i. Æ t i d G U S 1), Brady, 1883.
Syn : Psnidoenlamts Boei-k (part).

Generic Characters.— Cephalosomc in female highly vaulted anteriorly, 
almost carinated dorsally, and projecting below into a strong bifurcate rostrum, 
in male far less vaulted, and without any trace of a rostrum. L as t  segment of 
metasome produced behind on each side to a strong inucroniform process more 
developed in female than in male. Urosome in female comparatively short, ge
nital segment very protnbhrant below, caudal rami less shortened than in the 
other forms, with the appendicular bristle of the inner corner unusually long and 
slender, outermost (5th) apical seta only present as a rudiment. Urosome of male 
very slender, with the anal segment considerably shortened, almost inconspicuous. 
Eye subcentral, of a somewdmt irregular form and obliquely disposed, with a 
distinct lenticular body below. Anterior jmtennæ in female comparatively slender, 
with some of the bristles of the anterior edge rather elongated, last joint very 
small and imperfectly defined from the penultimate one; those in male shorter, 
with the 7 proxima] articulations well defined, whereas a fusion has taken place 
of some of the others. Posterior antennæ with the outer ramus but little longer 
than the inner, and 7-articulate. Posterior maxillipeds not much elongated, 2nd 
basal joint fusiform, terminal part  comparatively short, reflexed. Inner ramus of 

2nd pair of legs imperfectly Inarticulate. Left leg of last pair in male very 
slender, 5-articulate, right leg wholly wanting.

B ern a rd .—This genus was established in the year 1883 by Brady, to 
include a Calanoid procured during the Challenger Expedition in the Indian 
Ocean, and regarded as new to science. The genus, though insufficiently charae-

]) This nam e is spelt by B rady JEt'ulius : but, as recently  observed by Dr. G iesbrecht, 
this is unquestionably incorrect, as it is derived from  th e  Greek w ord an eaglet.



teri s i f ,  was accepted by Dr. Giesbrecht, who describes a form from the Mediter
ranean, which he regards as identical with B rad y ’s species, though in some 
respects it seems to differ ra the r  conspicuously. Neither of these authors was 
aware that a very similar form was recorded many years ago from the Norwegian 
coast by Boeck, who applied to it  the very same specific name as that proposed 
by Brady. The validity of these 3 forms'As distinct species is perhaps still somewhat 
questionable, the similarity of the Norwegian form with tha t  described by Brady 
being in particular so very close, tha t  I  should have been muca inclined to 

regard the two as identical, if the widely remote occurrence of thesH 2 forms 
did not seem to forbid such an identification. The genus is easil}' recognized, 
a t  any ra te  in the female sex, by the very strong and highly chitinized bifurcate 
rostrum, the boldly vaulted cephalosome, and the coarse mucroniform projections 
of the last  segment of the metasome.

8. Ætideus arm atus, Boeck.
(PI. X i LI & X1Ÿ1)

Isc t doealanus arm atus, Boeck. Ny e Slæ gter o y A rte r a f Saltvands Oopspoder. ClivisBfeuia
Vid. Selslî. F orhandl. 1872, pag. (i.

Specific Characters.— Female. Anterior division of body, seen dorsally, 
oval fusiform, greatest width considerably exceeding y 3 of the length and occurring 

in the middle, anterior extremity more narrowed than the posterior, and pro
jecting somewhat between the insertions of the anterior antennæ; seen laterally, 
strongly vaulted in front, with the dorsal margin of cephalosome forming a bold 
and continuous curve ,up to the tip of the rostrum, the la tte r  scarcely incrassated 
a t  the base, rami sharply pointed and separates! by an even emarginatum. Lateral 
corners of last segment of metasome gradually exserted to strong mucroniform 
processes pointing stra ight behind, and reaching about to the end of the genital 
segment. Twosome scarcely exceeding in length V3 of the anterior division, 
genital segment comparatively short and ra ther  dilated in the middle. Caudal 

rami considerably longer than the anal segment, sublinear, finely ciliated inside, 
innermost but one of the apical setæ much longer than the others. Anterior 

antennæ, when reflexed, reaching to about the base of the caudal rami.
J la ie  considerably smaller than female, and of much more slender form 

of body, front narrowly rounded and quite unarm ed; posterior projections of last 
pedigerous segment far less developed than in female. Urosome exceedingly n a r 
row, and exceeding in length Vs of the anterior division; caudal rami generally 
spread to each side. Anterior antennæ, when reflexed, scarcely reaching to the 

4 — Crustacea.
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end of the 2nd caudal segment. Left leg of last pair nearly as long as the 
urosome, 3rd joint the longest, terminal one rather small and finely ciliated.

Colour.— Body in both sexes very pellucid, in female being banded 
transversally with light red. Length of adult female 1.80 mm., of malic 1.45 mm.

R em arks .—No doubt can arise as to this being the true Pseudocalanus 
armatus of Boeck. I f  the form recorded by Brady should prove to be a different 
species, it  must consequently have another specific name. In  any case these 2 
forms are very closely related, whereas the Mediterranean form described by Dr. 
Giesbrecht seems to differ from the Norwegian form in several respects. At the 
base of the rostrum, for instancH there is a conspicuous thickening not found in 
the la tter form, and the posterior projections of the last segment of the metasome 
are much coorcer, reaching, according to the figures given, beyond the 2nd caudal 
segment. The colouring of the animal is also ra ther different, to judge from the 

coloured figure given on PI. 2.
Occurrence.—Boeck found this form at Haugesund, west coast of Norway, 

at a depth of 30 fathoms. I  have myself observed it, though in ra ther  small 
numbers, at about the same depth in 2 different localities, viz., in the upper part 
of the Christiania F jord  (Bundefjord), and in the Brevik F jo rd  neili' Langesund. 
Moreover some few specimens were found in a sample of plankton taken during 
the cruise of the “Michael Sars" in the Storfjord (Nordmore), and in another 
sample from Stat. 11 (north of Iceland). A solitary specimen was finally found 
in a sample taken off the F inm ark  coast NYY. of Nordkyn. Mr. Nordgaard has 
observed this form in the neighbourhood of Bergen.

D istribution .—If  the form recorded by Brady should in reality prove to 
be identical with Boeck’s species, the distribution of this Calanoid would be quite 
perplexing; but I  still regard the identification of these 2 forms as somewhat 
questionable, and I  should indeed be more inclined to believe tha t the present 
form is exclusively a North Atlantic species. I t  is, however, certainly not of 
arctic origin, since it  did not occur in any of the numerous samples of plankton 
taken during Nansen’s Polar Expedition, and has never been found anywhere in 

the Arctic Ocean.



27

Gen. 7. C h irid iu s , Giesbrecht, 1892.
Svn: Euchœta, B oeck (part.)

Generic Characters.— Cephalosome but slightly vaulted in front, rostral 
projection very small, bifid, or wholly absent. L as t  segment of metasome pro
duced behind on each side to a more or less developed spiniform process. Uro- 

some about as in Æ tideus  but with the genital segment in female less protuberant 
below. Caudal rami very short, with the appendicular bristle not prolonged, and 

proceeding from the lower face of the rami. Eye comparatively large, and placed 
less ventrally than  in Æ tideus.  Anterior antennæ much shorter than the body, 
but ra the r  slender, and resembling in structure those in the above-named genus. 
Posterior  antennæ with the outer ramus much longer than the inner. Mandibles in 
female with the masticatory part very largely developed, inner ramus of the palp, 
however, unusually small. Masticatory parts of mandibles and m a\d læ  in male 
quite rudimentary. Anterior maxillipeds in female normal, in male much reduced. 

Posterior maxillipeds with the 2nd basal joint long and slender, terminal par t  
comparatively short and reflexed. Natatory  legs of a structure similar to tha t in 
Æ tideus.  Both legs of last pair in male well developed, 5-articulate, the right 
one being the stronger, 2nd jo in t in each leg sometimes with a small appendage 

inside (rudiment of an inner ramus).
„  R em arl's.— This genus was established by Dr. Giesbrecht in the year 

1S92j to include a Mediterranean species, C. Poppei, which, however, is ra ther 

imperfectly figured. In the year 1900, I  was able to state tha t this genus is well 
represented also in the northern ocean, 3 different species having been described 
from Nansen’s P olar  Expedition, one of them being a t  tha t  time considered to be 
identical with Boeck’s Euchœta armata. The genus is closely allied to Æ tideus, 
from which it  differs, however, in the far less developed rostrum, the different 
shape of the cephalosome, and partly  also in the structure of the posterior an
tennæ, mandibles and posterior maxillipeds. Finally, both legs of the last pair  
in the male are well developed. 3 species, to be described below', belong to the 

Nonvegian fauna.

9. Chiridius armatus, (Boeck).
(PI. XV & XVI.)

Euchœ ta arm ata , Boeck, Nye Slæ gter og A rte r  a f Saltvands-Copepoder. Christ. Vid. Selsk.
Forhandl. p. 39.

Specific Characters.— Female.— Anterior division of body somewhat tumid, 
seen dorsally, oblong oval in form, anterior extremity slightly contracted, but
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scarcely projecting at all between the insertions of the anterior antennæ, posterior 
snbtruncate, with the lateral corners drawn out to comparatively short and some
what divergent acute projections; seen laterally only slightly vaulted anteriorly, 
front narrowly rounded and armed below with a very small bifid rostrum. Uro- 
some considerably exceeding y 3 of the length of the anterior division, genital 

segment but slightly dilated. Caudal rami scarcely longer than the anal segment 
and somewhat divergent, apical setæ of moderate length and densely plumons. 
Eye unusually large and distinctly bilobate, dark red in colour. Anterior antennæ, 
when reflexed, reaching to about the middle of the 2nd caudal segment. Posterior 
antennæ ith th S o u te r  ramus about ik  longer than the inner. 1st pair of legs 
with a well-marked setiform spine outside the 1st joint of the outer ramus; 2nd 
pair with the inner ramus distinctly Inarticulate.

Maék nearly as large as female, but of more slender form ; rostral pro
jection and lateral processes of last segment of metasome about as in female. 
Urosome, as usual, 5-artieulate, with the anal segment shortened, and the caudal 
rami mobile. Anterior antennæ considerably shorter than in female, not nearly 
so long as the anterior divisions, and somewhat incrassated at the base, con
sisting of 23 articulations, the proximal ones with long band-like sensory appen
dages. Mandibular palps much more strongly built than in female, with the inner 
ramus well developed and carrying at the tip very coarse diverging setæ. L as t  
pair of legs well developed, the right leg being considerably stronger than the 
left, both with a small unicarticulate appendage inside the 2nd joint, representing 
a rudiment of the inner ramus, 3rd jo in t of right leg somewhat curved, and much 
larger than the others, 4th joint slightly dilated distally, 5th transformed to a 
slender claw, obtuse at the tip.

Colour.— Body in both sexes pellucid with a faint rosy tinge, intestinej 

in female translucent with a bright red colour, oraria] tubes opaque whitish.
Length of adult female 4 mm., of male about the same.
Rem arks .— This form was recorded in the year 1872 by Boeck as E u- 

chaia arm ata; but the characterisation of the species was very insufficient, for
which cause it  has not been recognized by subsequent authors, even as regards
its generic relation. By comparing the drawings left by tha t author, however, 
I  have convinced myself that the form here under consideration is the true 
Euchœta armata of Boeck. On the other hand, the form from Nansen’s Polar  
Expedition, previously described by the present author under this name, has 
turned out to be a different, though closely allied, species, as subsequently shown.

Occurrence. —Boeck found this form at Skudesnæs, west coast of Norway, 
at a depth of 300 fathoms. I  have myself met with this Calanoid in great
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abundance in almost all our deep fjords, from the Christiania F jord  up to the 
Vestfjord, but only in greater  depths than 100 fathoms. I t  is accordingly, a t any 
ra te  off the coast of Norway, a pronounced deep-water form, though it is very 
probable that in more northern latitudes it may ascend nearer  to the surface.

D istrihutio ii.— Though 1 aim much inclined to believe tha t  this form is 
of arctic origin, the statements ahout its occurrence in the Arctic Ocean cannot he 
regarded as fully reliable, as it may \ery  easily he confounded with the succeeding 
species. In the Polar  basili im cstignted  by Nansen, the présent species did 
not occur.

io. Chiridius obtusifrons, n. sp.
(PI. X V II.)

Chiridius a n nu lus. G. O. Sar». Tlifi Novw. N o rth  p e la r  E xpedition . C rustacea, p. 64, f l .  XVII
(not Boeek.)

Spcrific Chi/meters. Female. Very like the preceding species, though 
perhaps a little more slender of form. F ro n t  w i p  out any trace of a rostrum.
Latera l  corners of last segment of metasome, as in C. comatus, drawn out to
comparatively slioit and slightly divergent acute projections. Urosome ra ther  
slender, attaining almost half the length of the anterior division; caudal rami 

somewhat more produced, exceeding in length the anal segment, and hut slightly 
diverging. Anterior automne- scarcely longer than the anterior division of the 
body. Posterior antennæ with the inner ramus ra the r  short and stout, outer one 
fully twice its length. F i r s t  pair  of legs ahout as in C. armatus. Inner ramus 
of 2nd pair uniarticulate, of 3rd and 4th pairs imperfectly 3-articulate, the 2 
basal joints being partly  confluent. -Male, much smaller than the female, hut 
otherwise resembling tha t  of C. arm atus. L as t  pair of legs, however, much more 
slender, and without any trace of an inner appendage to the 2nd joint. Length
of adult female 4.20 mm., of male 2.90 mm.

Rem arks. As stated above, tins form was a t  first regarded by the present 

author as identical with B ow k 's  specias, to which it certainly hears a perplexing 
resemblance. On a closer comparison, I  have however found tha t  in reality it 
differs in some points so very markedly, tha t it ought more properly to he re 
garded as a distinct species, for which the specific name obtusifrons is here proposed, 
derived from the fact of the total absence of any rostral projection on the front. 
Moreover, the urosome appears considerably more elongated in the female, and 
the caudal rami are likewise somewhat more produced. On the other band, the 
anterior a n te n n a  are comparatively shorter, and in the 2nd pair of legs the inner 
ramus is. uniarticulate, as in the 1st pair, without any trace of a subdivision.

5 — C rustacea.
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The male, too, (lifters conspicuously not only in its small size, but also in the 

much more feeble and simple structure of tbe last pair of legs.
Occurrence.— Specimens of this arctic species were found in some of the 

plunkton-proofs taken last year during the cruise of the ‘‘Michael S a rs” . I t  occurred 
at 2 different Stations (Nos. 8 & 9), located in tbe open sea, about midway 
between Iceland and Norway, tbe depth being recorded to be from 200 to S00 

metres. Considering these finding-plaees, T feei justified in refeiing the present 
species to the fauna of Norway, though it has not as yet been found in the

immediate •vicinity of the coast.
D istribu tion .—The Polar basin crossed by Nansen, in many plnqtes ra ther 

abundantly, from the surface down to a depth of 300 metres.

11. Chiridius tenuispinus, G. O. Sars.
(PI. X V III.)

Chiridius tenuispinus, G. O. Sars, The Norw, N orth  Po lar Expedition. Crustacea, p. 07, PI. X V III.

Specific Characters. Female. -Body comparatively less slender than in 
the 2 preceding species, p i th  the urosoma much shorter, scarcely exceeding in 
length V4 of the anterior division. F ro n t  projecting below in a sharply-pointed, 
but short rostrum. L as t  segment of metasome produced on each side to a very 
slender spiniform process pointing straight behind. Camini rami comparatively 

short, only slightly longer than they are broad, and rounded a t  tbe tip. Anterior 
antennæ, when reflexed, reaching about to the end of the 2nd caudal segment. 

Posterior antennp] with the inner ramus ra ther produced and very narrow, though 
shorter than the outer. Posterior maxillipeds still more slender than m the 2 

preceding species. F irs t  pair  of legs having the 1st joint of the outer ramus con
fluent with the 2nd, and without any spine outside. Inner ramus of 2nd pair 
distinctly biarticulate, tha t of the 2 succeeding pairs 3-articulate, with all the 
joints well defined. Male unknown. Length of adult female 3.80 mm.

Remarles. This species, first described by the present author from Nansen’s 
Polar Expedition, is closely allied to a form recorded by Dr. Giesbrecht from the 
Pacific under the name of G aidius pungens, and both these forms are unquestionably 
congeneric. The northern form differs, however, in the more slender form of the 
spiniform projections issuing from the last segment of the metasome, and more 
especially in the fact, that the inner ramus of the 2nd pair of legs is distinctly 
biarticulate, whereas in the Pacific species it  is uniarticulate. In  my opinion the 
ganus Gaidius can scarcely be supported, as the characters upon which it is 
founded, have proved to vary in difierent species of the present genus. I  have
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hitherto only seen female specimens of this form. The male may undoubtedly be 
assumed to exhibit some difference from those of the 2 preceding species, a t  least 
in the structure of the last pair  of legs.

Occurrence.— Some specimens of this form were found in the same
plankton-proofs in which C. obtusifrons occurred (Stats. 8 & 9 of the cruise of
the “Michael Sars"), and moreover a t Stat. 34, located considerably farther north, 
at some distamrg-east of .Tan Mayen, the deptli a t the last-named Station being 
recorded to be from 500 to 1000 metres. Judging from the above-mentioned 

occurrences, I  think tha t the present species ought to he referred to the fauna of 
Norway, an opinion which has been still further confirmed by recent investigations 
of Mr. Nordgaard, who has found a solitary specimen in a plankton-proof taken 
in the year 1899 in the Ofoten F jord.

Distribution.-- -Not unfrequent at 6 different Stations in the Polar basin 

explored by Nansen. At one of the Stations it occurred at the very surface of
the sea, a t  the others a t  some depth below the ice.

Gen. 8. U n d in o p s is ,  G. O. Sarg^ 1884.
Syn : B radyid ius, G iesbrecht, Scott.

Generic Characters.—Body in female comparatively robust, in male somewhat 
more slender, i ttephalosome, as in the other forms of this family, coalesced with 
the 1st segment of metasome, front terminating below in a distinctly bifurcate 
rostrum. L as t  segment of metasome produced on each side to a strong, posteriorly- 

pointing projection. Urosome in female comparatively short, in male more slender, 

with shortened anal segment. Caudal rami likewise short and of a s tructure 
similar to tha t  in Chiridius. Eye  distinct, longitudinal. Anterior antennæ in 
female not very slender, 24-articulate, with the last articulation well defined, 
bristles of the anterior edge unusually strong, partly annulated, and curved in 
different directions, those a t the tip more or less distinctly ciliated ; same antennæ 
in male comparatively more slender, with band-like sensory appendages on the 
proximal part. Posterior antennai with the rami not very unequal in length. 

Oral parts  on the whole resembling those in C hirid ius; posterioi maxillipeds, 
however, considerably more robust. N atatory  legs very strongly built, inner ramus 
of 1st pair  uniarticulate, of 2nd pair  biarticulate, of the 2 succeeding pairs 3- 
articulate. L as t  pair  of legs in male slender, more or less asymmetrical.

Remarks.— This genus was proposed many years ago by the presen t author,
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Boeck. As, however, no description was given, the generic name Undinopsis was 
overlooked, and replaced in 1897 by Dr. Giesbrecht with that of B radyidiusX  I 
think, however, that I  am justified in maintaining tbe name at first given by me 

to this genus. In most of the 'anatom ical details it  agrees ra ther closely with the 
genus Chiridius, although differing rather marked™ in a few points. The anterior 
antennæ in the female, for instance, are of a very different appearance, owing to 
their much coarser structure and the dense supply of unusually strong bristles, 
which give them a peculiar hirsute appearance. ín  the relatie e length of the 
Simi of the posterior antennæ, and in the robust form of both the posterior 
maxilhpeds and the natatory legs this genus also differs conspicuously from 
Chiridius. The genus comprises 2 nearly-allied species, both of which exactly 
agree in habits, and, unlike what is generally the case with the Calanoida, are 
true bottom-forms, never found except close to the ground.

12. Undinopsis Bradyi, G. 0. Sarsi I
(Pi. X IX , XX).

Undinopsis B radyi, G. O. Sars, in Sp. Schneider’s R eport o f In v e rteb ra ta  from 
th e  Kvænangen F jo rd , 1884.

Syn: Pseudocalanus arm atus B rady  (not Iïoeck).
„ Bradyidius arm atus, G iesbrecht, Scott.

Speñfic Characters.- Female. Anterior division of body, seen dorsally, 
oval fusiform in shape, greatest width considerably exceeding '/■• of the length, and 
occurring in the middle, both extremities about equally narrowed ; seen laterally, 

moderately vaulted above, frontal par t  obtusely truncated anteriorly, and pro
jecting below to a small, but highly chitinised and distinctly bifurcate rostrum. 

Lateral projections of last segment of metasome very strong, mucroniform, and 
slightly divergent, reaching beyond the genital segment. Urosome not nearly- 
attaining xj% of the length of the anterior division, genital segment slightly incras- 
sated, though not very protuberant below-. Caudal rauii scarcely longer than 
they are broad, and rounded at the tip, apical setæ distinctly biarticulate and 
very much elongated, especially the innermost but one. Eye in the living animal 
very conspicuous, bright red, and oblong in form. Anterior antennæ about the 
length of the anterior division of body, all articulations very sharply defined, with 
the bristles strongly developed, especially the distal ones, which form together a 
dense brush. Posterior antennæ with the outer ramus scarcely longer than the 
inner. Inner ramus of 2nd to -1th pairs of legs with scattered small spinulus on 
the posterior face.
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Mâle considerably more slender tlmn female, with the lateral corners 
of last segment of metasome far less produced. Urosome very narrow, with 
the last segment much shortened; caudal rami generally spread to each side. 
Anterior antennæ ra the r  slender, with the number of articulations considerably 
reduced. L as t  pair of legs simple, without any trace of an inner ramus, left leg 
very slender, right leg rudimentary, scarcely more than Ya as long a s  the left, and 
3-articulate, last joint conically produced at the tip.

Colour. Body pcllucid'jwith a faint yellowish tinge, and in female varie
gated with scattered light red patches, partly  continent into transverse hands; 

intestine translucent with a dark ochraceons hue; ovaries purple-coloured.
Length of adult female 2.65 mm., of male 2.2(1 mm.
S o m a r is .— This is unquestionably the form described by B iady as Pseudo

calanus armatus, Boeck. Sinae this identification of Brady has turned out to be 
wrong, another specific name should of course have been assigned to the present 

species, the more so as the name arm atus  has been used for two other forms 
belonging to the present family, viz., ÆtAdeus arm atus  and Chiridius armatus. I  
therefore think tha t the name Padinopsis B radyi, long ago proposed by the present 

author for this form, ought to be peferred to tha t of B radyid iu s arm atus used 
by most other authors.

Occurrence.— I  have met with this form in several places on the N or
wegian H a s t '  from the Christiania F jo rd  to Vnrdo. I t  is only found close to the 
ground in depths ranging from 20 to 40 fathoms, muddy bottom, and accordingly 

cannot, as a rule, be taken with the ordinary surface-net, hut only by the aid of 
the dredge. In  order to get specimens in uninjured condition, the dredge must, 
however, he of a very light kind and so constructed, that it only sweeps the. 
bottom, without being filled up with mud. By the aid of sueli a dredge I  have

succeeded in obtaining this form ra ther  abundantly in some places, and have not
infrequently had the opportunity of examining it in the living states Like most other 
Calanoids, it moves in two different manners, now proceeding quite slowly by rapid 
vibrations of the posterior antennæ and the mandibular palps, now making abrupt 
bounds by energetic strokes of the powerful natatory  legs. W hen kept for obser
vation in. a glass bottle with a small quantity of mud, it  is always found to keep 

close to the bottom, moving about along the mud in a horizontal direction. 
By far the greater number of specimens obtained are of the female sex. l ía le  
specimens arc extremely rare, and seem only to occur a t certain seasons.

B istrilm tio n .— BiiHsb Isles (Brady, Scott), Greenland (Vanhoffen).
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13. Undinopsis similis, G. O. Surs, n. sp.
(PI. XXI).

Specific Characters.— Fern IJ?. Very like the. preeeeding species in external 
appearance, though perhaps somewhat more robust of form. Lateral projections 
of last segment of metasome comparatively short, scarcely reaching beyond the 
middle of the genital segment. Anterior antemfle likewise shorter than in Ü. 
B radyi, not nearly attaining the length of the anterior division, otherwise of a 
structure very similar to that of the said species. Posterior antennæ with the 
outer ramus distinctly longer than the inner. Inner ramus of 2nd to 4th pairs 
of legs without any spinulcs on the hind face.

Male resembling that of the type species; the anterior antennæ, however, 
less slender, and with all the articulations well defined. Both legs of 5th pair
well developed, and having at the end of the 2nd joint inside a styliform appen
dage (inner ramus), right leg considerably stronger than left, and terminating in 
an incurved claw.

Colour ahout as in U. Bradyi, though with less distinct pigmentation.
Length of adult female 3.00 mm., of male 2.40 mm.
Bemarl's.- -This form so very closely resembles the type species in its 

external appearance, that it may easily he confounded with it, and, indeed, it 
is only quite recently tha t I have been aware of its specific distinctness. On a 
closer examination, however, several well-marked differences are found to exist 
m both sexes, proving it to he ini reality a well-defined species. Thus in the 
female the lateral projections of the last segment of the metasome are far less 
produced, and the anterior antannæ comparatively shorter. Tn the male these 
antennæ are also less slender than in the male of U. B radyi, differing, moreover, 
in tliw' ffflt that all the articulations are well defined, whereas in the typcBpccies 
some of them are coalesced. Finally, the last pair  of legs in the male exhibit a 
very different appearance from those in U. B radyi, the right leg, v,liich in that 
species is rudimentary, being here considerably stronger than the left, both legs 
having, moreover, a well-marked rudiment of an inner ramus that is wholly wauting 
in the type species.

Occurrence.- -I have found this form not unfrequently in the inm r part 
of the Stavanger Fjord, a t Jelsö and Sunde. Like the pra¿eeding species, it 
only occurred close to the ground, and was accordingly captured by the aid of 
the dredge, the depth ranging from 50 toHlOO fathoms. I t  is very probable, that 
this form also occurs in other places upon our coast; but having formerly con
founded it with U. Bradyi, I  am unable a t present to state the localities with 
certainty.
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G é n .  9. B ry a x is ,  B o e c k .  M . 8 .

Generic Characters. Body short and robust, with the anterior division 
considerably tumefied. Cephalosome wholly confluent with the 1st pedigerous 
segment, and having the lower edges deeply insinuate a t  the oral region, front 

without any trace of a rostrum below. L atera l corners of last segment of m eta
some produced to acute lappets. Urosome nearly as in Undinopsis. Eye wholly 
absent. Anterior antennæ comparatively short and robust, 24-articubite, and densely 
clothed with ciliated bristles. Posterior antennæ with the outer ramus poorly 
developed. Mandibles with the palp exceedingly large, rami very unequal. Maxillæ 

and anterior  maxillipeds about as in Undinopsis. Posterior maxilhpeds very 
largely developed, with a peculiar sensory appendage at the end of the 1st basal 
joint. Legs of a structure similar to tha t  in Undinopsis. Male unknown.

Rentarles.— This genus, to which the M. S. name B ryaxis  had been applied 
by Boeck, is allied to U ndinopsis, although it differs ra ther  markedly in the absolute 
absence of both rostrum and eye, as also in the structure of the posterior antennæ, 
mandibles and posterior maxillipeds. I t  contains as yet only a single species, to 

be described below.

14. Bryaxis brevicornis, Boeck, M. S.
(PI. X X II, XXI1J).

SpU ific Characters, Female. Anterior division of body, ,§pen dorsally, 

regularly elliptical in outline, greatest width nearly attaining half the length, 
anterior extremity evenly rounded, posterior somewhat contracted; seen laterally, 

evenly vaulted anteriorly, front obtuse, without any trace either of a rostrum or 

tentacular appendages below, inferior edges of cephalosome remarkably inflesed 

in the middle. La te ra l  lappets of las t  segment of metasome very acute and 
obliquely upturned, Urosome scarcely attaining 1j-i of the length of the anterior 

division. Paudal rami short, rounded at the tip, apical setæ ra the r  elongated. 
Anterior antennæ much shorter than the anterior division of the body, all the 

articulations sharply defined and clothed with very strong, ciliated bristles. Posterior 
antennæ with the outer ramus not even attaining half the length of the inner, and 

6-articulate, last jo in t very small, with the apical setæ rudimentary. Inner ramus 
of mandibular palp poorly developed, with only 4 apical setæ. Sensory appendage 
of posterior maxillipeds club-shaped. Colour bright yellow. Length of adult 

female 2.60 mm.
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Remarks.— In  the notes on Copepoda left by Boeck this form is named 
as above. No description however, has, been published, and the figures accom
panying the notes are, as far as this form is concerned, copies from some drawings 
long ago executed by the present author. I t  would seem therefore, that Boeck 
himself had not observed this Gdanoid. The present form may he at once 
distinguished from the others belonging to the family Æ & d g id œ i by its unusually 
short and robust body and the comparatively short and densely setiferous anterior 
antennæ. Moreover, the upturned acute lateral lappets of the last segment of the 
metasome distinguish it very conspicuously.

Occurrence. — I  have met with this peculiar Calanoid in several places 
off the Norwegian coast, from the Stavanger F jord  to Apelvær (Namdal), but 
only in greater depths ranging from 50 to 150 fathoms. Like the species of 
the genus Undinopsis, it is a true bottom-form, always keeping close to the 
ground, and accordingly only to be obtained by the aid of the dredge. I have 
several times had an opportunity of observing this form in the living state. It 
moves in a peculiar revolving manner, chiefly by the aid of the posterior antennæ 
and the powerfully developed mandibular palps, only now and then making an 
abrupt bound by the action of the natatory  legs. All the specimens which I have 
seen, are of the female sex. The male, when once detected, wille undoubtedly 
exhibit some additional distinguishing character of the present genus. Out of 
Norway this form has not yet been observed.

Fam. 8. E uchæ ddæ .
Characters.— Cephalosome coalesced with the 1st pedigerous segment, or 

at any rate  imperfectly defined from it, front projecting in an acute, undivided 
rostrum. The last 2 segments of metasome united. Urosome consisting in female 
of 4 segments, the last of which, howeier, is very small, genital segment more 
or less protuberant below. Caudal rami short, with the outermost marginal 
seta rudimentary, appendicular bristle issuing from the inner corner of the rami, 
and generally much elongated. Anterior antennæ slender, wdth some of the bristles 
of the anterior edge very long and extending in different directions; those of 
male provided at the base with strongly developed sensory appendages. Posterior 
antennæ and mandibles normal. Maxillæ with the palp incurved in an unusual 
manner. Both pairs of maxillipeds very powerfully developed; the posterior ones
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especially unusually strong, with the terminal p a r t  reflexed and armed with long 
claw-like spines. Oral parts in male much degenerated. Natatory  legs power
fully developed, and on the whole resembling in structure those in the Æ tideidœ. 
5th pair of legs wholly wanting in female, those in male exceedingly large and 

powerful. Ovisac present in female.
Rcniiwhs.-—This family as yet only comprises a single genus, viz., Euchœta, 

Philippi, which, however, exhibits some very conspicuous structural differences from 

the other Amphascandria. The genus was also regarded by Dr. Giesbrecht as 
the type of a particular subfamily, Eucluetince, which I now propose, in accordance 
with the plan followed in this account, to raise to the rank  of a true family.

Gen. IO. E u c h a e t a ,  Philippi, 1H52.

Generic Characters.— Body comparatively slender, especially in the male, 
with the cephalosome attenuated  in front, rostrum pointing in female obliquely 
forwards, in male more downwards, and having at the base in front a more or 
less projecting ledge. Lateral corners of last  segment of metasome rounded off, 

and generally densely clothed with hairs below. Urosoma, as a rule, more elongated 
than in the Æ tid e id è , genital protuberance in female very prominent, and of 
different form in the different species. Caudal rami in female firmly connected 

with the last  caudal segment, in male mobile, marginal setæ spread in a fan-like 
manner and beautifully plumous, the innermost but one much longer than the 
others, appendicular bristle generally very slender, hair-like and geniculate a t  the 
base. Eye small, subvential. Anterior antennæ in female 24-articulate, 3rd, 7th, 
8th and 13th articulations each carrying an unusually long bristle a t  the end 

anteriorly; terminal articulation very small, with a long reflexed seta on the tip.
Epistome produced in front of the anterior lip to a knob-like, densely hirsute
projection. Anterior maxillipeds with the spines of the terminal par t  very strong, 
claw-like. Posterior maxillipeds with the 2nd basal joint very large, fusiform, 
attenuated distally. Both pairs in male much reduced in size. 1st pair of legs

much smaller than the others, and having the first 2 joints of the outer ramus
confluent in female. Inner ramus of the first 2 pairs of legs uniarticulate, of the 
2 succeeding pairs  3-articulate. Both legs of last pair  in male well developed; 
right leg with a long s ty l ife ra  inner ramus, outer ramus biarticulate, with the 
distal joint c.law-like; left leg terminating in a complicated hand, by which the 
spermatophore is seized.

tí — Crustacea.
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Remarks, — This genus was established in the year 1832 by Philippi, to 
comprise the M editerranean form recorded by P res tandrea  as Cyclops m arinus. 
Subsequently several additional species have been described, some of which, 
however, have justly been removed by. Dr. Giesbrecht, and referred to particular 
genera of the family Æ tideidœ. A considerable number of species arc still left, 
amounting to about 16 in all. To the Norwegian fauna belong 3 species, to be 
described below, all of which are remarkable from their large size, representing 
in fact the largest known Calanoids.

15. Euchaeta norvegica, Boeck.
(PI. XXIV, XXV, XXVI).

Kuchæta norvegica, Boeck. Nye SliPgter og A rte r a f  Saltvandscopepoder. Clir Viel. Selsk.
Porli. 1872, p. 40.

Syn: Euchæta Prestandreae Boeck (not Philippi).
„ — carinata, Moebius.

Specific Characters.—Female. Form  of body ra ther slender. Anterior
division, seen dorsally, oblong fusiform in outline, greatest width about equalling 
V» of the length, anterior extremity considerably more narrowed than the posterior. 
Cephalosome faintly defined from the 1st pedigerous segment, rostral ledge but 
slightly prominent. Lateral lobes of last segment of metasome somewhat produced 
and narrowly rounded, exhibiting a t  the tip a small nodifonn projection. Urosome 
unusually slender, exceeding half the length of the anterior division, genital seg
ment with the proximal par t  ra ther narrow, carrying 2 small juxtaposed tuhercles 
below, genital protuberance very large and thick, proceeding from the hind par t  of 

the segment, and at right angles to it, tip blunted and exhibiting on each side a small 
projecting lobule. The 2 middle caudal segments of about equal size and minutely 
hairy. Caudal rami about the length of the last caudal segment, and obliquely 
oval in form, inner corner drawn out to a conical process carrying the appen
dicular bristle ; the la tter exceedingly slender, almost attaining the length of the 
whole body, and distinctly geniculate a t the base; marginal setæ very densely 

plumous, the innermost but one considerably longer than the others, which are 
nearly equal in length. Anterior antennæ slightly exceeding in length the anterior 
division of the body, the proximal articulations finely hairy on the posterior edge.

Male exceedingly slender in form, with the cephalon and 1st pedigerous 
segment wholly coalesced, rostrum deflexed. Urosome narrow cylindric in form, 
and, as usual, 5-articulate, last segment, however, almost obsolete, hind edge of 
the 2 middle segments di .ided into delicate flattened denticles. Caudal rami more 
rounded than in female, and movably articulated to the last segment, appendicular
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bristle comparatively short. Anterior antennæ somewhat thickened at the hase, 
and only 22-articnlate. Masticatory pa r t  both of the mandibles and maxillæ 
obsolete. Anterior maxillipeds extremely small and rudimentary. Posterior max- 
illipeds likewise much smaller than in female, spines of the terminal pa r t  t ran s
formed to flexible ciliated setæ. 1st pa ir  of legs with the outer ramus distinctly 
3-articulate. Last pair  of legs considerably exceeding the urosome in length, left 
leg with the hand shorter «than the preceding joint and slightly widening distally, 
with the inner edge coarsely dentate, thumb produced to a sharp unguiform point, 

dactylus short, with a brush of hairs inside the tip, appendicular lappet obtusely 
rounded.

Colour. Body pellucid, with the oral region more or less deeply tinged 
with crimson; ova in the ovisac dark  blue. Caudal setæ with the cilia beautifully 
iridescent.

Length of adult female about 8 mm., of male 7 mm.
Rem arks.— This form was first recorded by Boeck from the Norwegian 

coast, but at first erroneously identified with E . Frestanilreai,' Philippi ( =  E. marina 
Prestandrea), which species does not occur in the northern  Ocean. The form 
recorded by Moebius as E . carinata, is unquestionably identical with Boeck’s 

species. On the other band, the form described and figured by the present 
author, in his account of the Crustacea of the Norwegian North Atlantic Expedition, 
as E . norvegica, Boeck, is not tha t  species, but a nearly allied form, E. barbata, 

B rady ; and the form recorded from Nansen’s Po la r  Expedition under the same 
name, has also, on a closer examination, turned out to be a different species, viz., 
E . glacialis, Hansen. Both these species are now proved to belong to the fauna 
of Norway, and will be described below. The present species is chiefly charac
terised by its unusually slender body, the form of the genital protuberance in the 

female, and the structure of the hand in the last left leg of the male.
Occurrence.— I  have found this handsome Calanoid ra the r  frequently along 

the whole Norwegian coast, from the Christiania F jo rd  to Vadsö, especially in 
the great depths of the fjords. At times, however, it  also ascends nearer  to the 
surface, and in the several proofs of plankton taken during the cruise of the 

“Michael S a r s” in the open sea, it  was by no means unfrequent. Male specimens 
are not infrequently found, and are at once recognized by their extremely slender 
body and the largely developed last  pair of legs.

D istribu tion .— Occasional in two different places in the polar basin crossed 
by Nansen,
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16. Euchaeta glacialis, Hansen.
(PI. XX VII).

Euchceta glacialis, Hansen. Oversigt over de paa D ijm plina-Togtet indsam lede Krebsii \r ,  
p. 74, PI. X X III, figs. 5 —5 K, PI. XIV, figs. 1— 1 cl.

Syn: Euchceta norvegica, G. 0 . Sars (part).

Specific Characters.— Female. Very like the preceding species in its external 

appearance, though of larger size and somewhat more robust form of body. Ce- 
phalosome not defined from the 1st pedigerous segment by any perceptible 
demarcation, form of rostrum as in E . norvegica. Lateral lobes of last segment 
of metasome slightly angular, but without any tuberculiform projection at the tip. 
Urosome comparatively shorter, not nearly a ttaining half the length of the anterior 
division, genital protuberance issuing from about the middle of the segment, ami 
broadly conical in form, extending somewhat obliijuely behind, tip provided on 
each side with 2 narrowly rounded lobules. Outer caudal segments minutely 
hairy. Caudal rami comparatively shorter than in E . norvegica and less oblitpie, 
appendicular bristle not exceeding in length the marginal setæ, and slightly 
ilexuous at the base, the innermost but one of the caudal setæ almost twice the 
length of the others. Structure of the several appendages almost exactly as in 
E . norvegica.

Male likewise closely resembling tha t of the said species, though perhaps 
somewhat less slender of form, and differing in the structure of the hand of the 

last left leg, the thumb of which has the form of an oblong quadrangular plate 
closely crenulated along the edges, and transversely truncated at  the tip.

Colour more or less bright red.
Length of adult female about 10 mm., of male 8 mm.
Bemai Ihsi— This form w as first described by Dr. Hansen in the above-

quoted paper. I  did not, howrever, a t  first recognise its specific difference from 

E . norvegica, and it was therefore, in my account of the Crustacea of Nansen’s 
Polar Expedition, only quoted as a synonym to tha t species. The closer examina
tion which I  have recently instituted, however, has led to the result, that Dr. 
Hansen’s species ought to be maintained, though it certainly comes very near to 
E . norvegica. The chief differences consist in the somewhat more robust form of
the body, the more conical genital protuberance in the female, and the ra ther
different structure of the thumb in the left last leg of the male. I t  also attains a 
considerably larger size, some of the specimens even exceeding 10 mm. in length.

Occurrence.—In the immediate neighbourhood of the Nonvegian coast
tiffs form has not yet been met with. I  have, however, recently found it in 3
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of the plankton-samples taken during the cruise of the “Michael S a rs” in 1900, 
two of which were from the Norwegian Sea, the one (St. 9) about midway between 
Iceland and Norway, the other farther north, a t some distance east of J an  Mayen, 
the depth at the first-named Station being recorded to be from 200 to 400 metres, 

a t  the last-named from 500 to 1000 metres.
D istribution .—-The K ara  Sea (Hansen), Polar  basin crossed by Nansen, 

ra ther  abundant in many places, from 300 metres up to the very surface of the 
sea (the present author).

17. Euchaeta barbata, Brady.
(PI. XX VII I).

E u d tœ ta  barbata, B rady. B eb o st on the  Copepoda of the  C hallenger Expedition , 
p. 60, PI. X X II, figs. 6- -12.

Syn: E u ch v ta  norveyiea, G. O. Kars (part).

Specific Characters. — Female. General form of body closely resembling 
that of E . glacialis. Cephalosome wholly coalesced with the 1st pedigerous seg
ment, rostrum as in the 2 preceding species ; epistomal protuberance very densely 
hirsute. Latera l coiners of last segment of metasome broadly rounded off and 

densely hairy below. Urosome not nearly a ttaining half the length of the anterior 
division, genital protuberance comparatively less prominent than ui the 2 preceding 
species, and issuing from the anterior pa r t  of the segment, apical lobules very unefiual, 
the anterior ones being much larger  than the posterior and recurved in a beaklike 
manner Outer caudal segments densely clothed with hairs, which, especially on 
the ventral face, a re  ra the r  long and to some extent arranged in fascicles. Caudal 

rami comparatively short and likewise densely hairy on both edges ; innermost 

but one of the caudal setæ almost twice as long as the others ; appendicular 
bristle, as in E . norvegica, very much elongated, and distinctly geniculate at the 
base. Antcnnæ, oral parts ,  and legs scarcely differing in their structure from 

those parts  in the 2 preceding species.
J laie exhibiting the same differences from the female as in the 2 

preceding species. H and of left last leg, however, somewhat different, the thumb 
not being produced at the end, but coarsely denticulated along the inner edge, 
2 of the denticles larger than the others, dactylus as in the 2 preceding species, 

appendicular lobe, however, narrower, cylindric in form and hamiformly curved 
at the tip.

Colorir bright red.

Length of adult female reaching to 12 mm., of male to 10 mm.
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Remarles.— It  is with considerable hesitation tha t I  refer this form to Brady’s 
species. I  cannot, however, in the ra ther imperfect description and figures given 
by tha t author, find any essential difference which would forbid such an identi
fication. In  its general appearance this form closely resembles E . glacialis, from 
which species it is, however, a t  once distinguished by the ra ther  different form 
of the genital protuberance in the female, as also by the great length of the 
appendicular bristle of the caudal rami, in which la tter  respect it  agrees with E . 
norvegica. The dense hispidity of the outer caudal segments in the female likewise 
furnishes an easily recognizable character. In  the male the hand of the left last 
leg looks somewhat intermediate in structure between tha t of the last-named species 
and of E . glacialis; itbe thumb resembling in form that in E. glacialis, whereas its 
armature more closely agrees with tha t in E . norijegica. This form is perhaps the 
largest of all known Calanoids, its size even exceeding that of E . glacialis.

Occurrence.— Several well-preserved specimens of this magnificent form 
w ere found in the above-mentioned plankton-sample from St. 34 of the cruise of the 
“Michael S a rs” . A single specimen, moreover, occurred in another plankton-sample 
taken at Stat. 46, a t some distance west of the Lofoten Islands. The same species 
was also procured during the Norwegian North Atlantic Expedition by the aid of 
the trawl in several places in the Noiwvegian Sea, and always in great depths, 
down to 2000 fathoms. The figures given in my account of tile Crustacea of that 
Expedition refer to this species, and not to E. norvegica. In the Polar basin 
crossed by Nansen, this form did not occur.

D istribution .— South Atlantic Ocean in lat. 36" 44' S., long. 46° 16' W., 
depth 2650 fathoms (Brady).

Fani. 7. Phaënnidæ.
Syn: Sodecithricin'œ, G iesbreeht (part).

Characters. Form of body, as a rule, ra ther  robust, with the anterior 
diSSsion more or less tumefied. Cephalosome coalesced with the 1st pedigerous 
segment or imperfectly defined from it ; frontal pa r t  rounded, rostral prominence 
with or without tentacular appendages. L as t  segment of metasome more gene
rally defined from the preceding one. Urosome comparatively short, with the 

genital segment in female not very protuberant below^** last segment small. Eye
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generally double. Anterior antennæ in female of moderate length or compara
tively short, 23- or 24-articulate ; those of male with the usual supply of sensory 

appendages, and having some of the articulations confluent. Posterior antennæ 
with the outer ramus generally longeiytlian the inner, and 6-articulate. Oral parts 

on the whole normal, except the anterior maxillipeds, which are ra ther  short and 
clearly characterised by the peculiar transformation of the setæ of the terminal 

pa r t  into extremely delicate, incurved cylindric appendages terminating in a brush 
of tine ciliæ. N atatory  legs strongly built, and of a structure similar to tha t in 
the Æ tideidœ . 5th pair of legs in female generally present, though ra ther small, 
triartieulate, not na ta to ry ; those in male comparatively simple, left leg the longer.

I ie m a r ls .—This new family is established to comprise some genera referred 

by Dr. Giesbrecht to his subfamily Scolecithricinw, for which the genus Scolecithrix 
of B rady  is the type. As, however, the species referred to the la tte r  genus in 
reality belong to several distinct genera, I have felt justified in comprising those 
genera in a separate family, Scolecithricidœ, to be trea ted  of farther on. The chief 
character of the present family consists in the peculiar transform ation of the setæ 

of the terminal pa r t  of the anterior maxillipeds to extremely delicate penicillate 
appendages, not found in any of the preceding families. In  other respects, the forins 
belonging to this family recall, both in their external appearance and in several of 

the structural details, tha t  of the Æ tideidœ . W hereas, however, in the la tte r  family 
the 5th pair of logs are always wanting in the female, these legs are generally 
present, though in a rudimentary state, in the F haënnidœ . W e  know a t  present 
of 3 distinct genera belonging to this family, viz., Phaenna, Glaus, Pseudophaenna, 
Gl. 0 .  Sars, and Xanthocalanus, Giesbrecht. Of these the 2 last-mentioned are 
represented in the fauna of Norway.

Gen. 11. P s e u d o p h a e n n a ,  G. 0 .  Sars, n.

Generic Characters.— Body comparatively short and stout, with the anterior 

division considerably tumefied. Cephalosome completely coalesced with the 1st 
pedigerous segment, frontal pa r t  rounded and projecting below in an undivided 
rostrum, obtuse a t  the tip. L as t  segment of metasome very small, but distinctly 
defined from the preceding one, lateral lobes but slightly produced. Urosome in 

female comparatively short, 4-articulate, in male more slender, last segment in 
both sexes ra ther  sinaii. Caudal rami short, obtusely rounded a t  the tip, apical 
setæ ra ther elongated, appendicular bristle small. Eye consisting of two closely



approximate halves. Anterior antennæ comparatively short and ra ther densely 
setiferous, consisting in female of 23 articulations. Posterior antennæ with the 
outer ramus very large, inner poorly developed, with the apical setæ much reduced 
in number. Mandibles well developed, with the teeth of the masticatory par t  
strong and partly bidentate. Exopodite of maxilla? very small, bisetosc. Anterior 
maxillipeds with all the spines of the basal pa r t  of the same structure though of 
ditferent length, and very flexible. Posterior maxillipeds ra ther powerful, with 
the 2nd basal jo in t fusiformly dilated, terminal par t  comparatively short. Oral
parts in male considerably reduced. Natatory legs strongly built, inner ramus
with no spinules on tbe hind face. 5th pair  of legs in female very small, with 
the terminal jo in t simple, d ig itife ra ;  those in male with both legs well developed.

Remarles. -This new genus is somewhat intermediate between P haenna  
and Xanthocalanus, agreeing with the former in the robust form of the body, 
with the latter in tbe presence in the female of distinct, though very small legs
of 5th pair. F rom  both these genera it differs very markedly in several of the
structural details, though in the peculiar transformation of the apical setæ of the 
anterior maxillipeds it  exactly agrees with both of them. The genus at present 
only contains a single species, to he described below.

18. Pseudophaënna typica, G-. 0 .  Sars, n. sp.
(PI. X X IX , X X X ).

S})ccific Characters.— Female. Anterior division of body, seen dorsally, 
regularly oval or elliptical in outline, greatest width about equalling halt the length, 
anterior extremity narrowly rounded, posterior somewhat contracted. Cephalosome 
with the dorsal margin forming a quite even curve up to the tip of the rostrum ; the 
latter conical in form and pointing straight downwards. L as t  segment of metasome 
very small, with the lateral lobes narrowly rounded. Urosome scarcely attaining 
Vs of the length of the anterior division, genital segment about tbe length of the 
2 middle segments combined. Caudal rauii a little longer than they are broad, 
and scarcely a t all divergent, innermost hut one of the apical setæ longer than 

the others. Anterior antennæ scarcely longer than the anterior division of the 
body, and ra ther densely setous, all the articulations sharply defined. Posterior 
antennæ with the outer ramus more than twice as long as the inner, terminal 
joint of the latter with only 3 or 4 setæ on each of the lobules. Posterior max
illipeds with the 2nd basal joint almost tw'ice as long as the 1st, and considerably 
dilated in the middle, terminal par t  scarcely half as long, and more or less incurved, 
with the 2 outer joints very small, procurved setæ of the preceding ones very
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strong, spiniform. L as t  pair  of legs extremely small, though distinctly 3-articulate, 
basal jo in t ra ther  thick and armed at the end inside with densely crowded spinules, 
last 2 joints unarmed, middle one very short, terminal jo in t straight, digitiform.

Mate not differing much from female in its external appearance, though 
having the urosome considerably more slender, and, as usual, 5-articulate. Anterior 
antennæ consisting of only 21 articulations. Both pairs of maxillipeds consider
ably transformed, the anterior ones very small, the posterior ones with the terminal 
pa r t  reflexed. L a s t  pa ir  of legs very slender, r ight leg 5-articulate and reaching 
beyond the antepenultimate jo in t  of left.

Colour dark yellowish brown.
Length of adult female 1.60 mm., of male 1.40 mm.
R em arks .— In its general appearance this Calanoid somewhat recalls the 

Æ tideid  described above as B rya x is  brevicornis, Boeck, having a similar robust 
form of body and also comparatively short and densely setous anterior antennæ. 
On a closer examination, however, it is found to differ very essentially, so that 
it  cannot even be included in the same family. I t  also somewhat resembles the 

M editerranean form, P haenna spinifera, Claus; but this Calanoid has the body 
still more robust, whereas its anterior antennæ are  considerable more slender.

Occurrence.— 1 have found this peculiar Calanoid occasionally in several 
places on the Norwegian coast, from the Christiania F jord  to Vardö, and always, 
like the species of the genus Undinopsis, only close to the ground in depths ranging 
from 20 to 50 fathoms. I t  accordingly is a true bottom-form, unlike what is 
generally the case with the Calanoida. Out of Norway this form has not ye t 
been found.

Gen. 12. X a n th o c a la n u s ,  Giesbrecht, 1892.

Generic Characters.— Body less robust than in the preceding genus, with 
the cephalosome more or less distinctly defined from the 1st pedigerous segment, 
rostral prominence with 2 soft posteriorly-pointing tentacular appendages. Late ra l  
lobes of last segment of metasome produced to more or less prominent acute 
lappets. Urosome short, of a structure similar to tha t in the preceding genus. 
Two eyes present, separated by a distinct interspace. A nterior antennæ in female 
ra ther  slender, 24-articulate, bristles of anterior edge not very strong, 2 of them 
issuing from the basal joint finely plumose; those of male richly supplied with 
sensory appendages, and having some of the articulations coalesced. Posterior

7 — Crustacea.
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antennæ with the inner ramus well developed, though somewhat shorter than the 
outer. Mandibles comparatively narrow, with the teeth of the masticatory part  
simple. Maxillæ normal. Anterior maxillipeds with each of the 2 outer digitiform 
lobes carrying a strong, claw-like spine, coarsely denticulate inside. Posterior 
maxillipeds ra ther slender. Inner ramus of 2nd to 4th pairs of legs armed on 
the hind face with oblique rows of ra ther strong spinules. L as t  pair of legs in 
female with the terminal joint spiniferous; those of male comparatively simple, 
left leg very slender, right rudimentary or wanting.

Reinarles.— This genus was established in the year 1892 by Dr. Giesbrecht, 
to  comprise 2 supposed species from the Mediterranean, viz., cM. agilis and minor. 
In  my opinion, however, the la tter species ought to be discarded, being apparently 
■only founded upon immature specimens of the former. The genus is easily 
distinguished both from Phaenna  and Pseudophaenna by the less robust form of 
body, the structure of the rostral part,  and the acutely produced lateral lobes 
of the last segment of the metasome. Moreover, the 2 strong and coarsely dentate 
spines on the anterior maxillipeds are ra ther characteristic, as also the structure 
of the last pair of legs in both sexes. Two well-defined, though closely allied 
species, to bJfdescribed below, belong to the fauna of Norway.

19. Xanthocalanus borealis, G. 0 .  Sars.
(PI. X X X I, XX XII).

Xanthocalanus borealis. G. 0 . Sars. Crustacea of th e  N orw egian N orth  P o lar E xpedition,
p. 49, PI. XI.

Specific Characters.— F m a le . Anterior division of body, seen dorsally,
oblong oval in form, greatest width not attaining half the length, anterior extremity 
narrowdy rounded, posterior slightly contracted. Cephalosome evenly vaulted above, 
and defined from the 1st pedigerous segment by a faint curved suture. Last 
segment of metasome completely coalesced with the preceding one, lateral lobes 
drawn out to acute, posteriorly-pointing lappets reaching in adult specimens beyond 
the  middle of the genital segment. Urosome scarcely exceeding ' / 4 of the length 
of the anterior division, genital segment fully as long as the 2 succeeding ones 
combined. Caudal rami very short, scarcely longer than  they are broad, apical 
setæ much elongated, especially the innermost but one, and somewhat divergent. 
Anterior antennæ very slender, when reflexed reaching about to the end of the 
genital segment. Posterior antennæ with the outer ramus but slightly exceeding 
the  inner in length. Spinules on the hind face of the inner ramus in 2nd and 
3 rd  pairs of legs regularly disposed in a single oblique row, those in 4 th  pair
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more irregularly arranged, and wanting on the last joint. 5th pair  of legs some
what curved, with the inner edge of the basal jo in t  densely spinulose, 2nd joint 
conspicuously dilated in the middle, almost globose, and slightly spinulose inside, 
terminal joint about the same length but much narrower, and armed in mature speci
mens with 4 short ciliated spines, 2 apical and 2 lateral. These legs in younger 
specimens of ra ther  different appearance, the 2 outer joints being confluent to 
an angularly curved piece carrying only 3 spines on the tip.

Male considerably smaller than  female and of more slender form, with 

the lateral lobes of last segment of metasome less prominent. Urosome very 
narrow, and comparatively longer than  in female, caudal rami mobile. Anterior 
antennæ modified in the usual manner. Oral parts  less rudimentary than in most 
other Am¡)hascandria. Left leg of last pair exceedingly slender, with the 4th 
joint very narrow, linear, and longer than the last 2 joints combined; right leg 

distinctly developed, though very small, reaching about to the end of the 2nd 

joint of the loft.
Colour. Body in both sexes whitish, pellucid, tinged in some places with 

a  slight reddish pigment.
Length of adult female 3.50 mm., of male 2.50 mm.
Remarles.— This form was first described by the present author from a 

somewhat defective female specimen procured during N ansen’s P olar  Expedition. 
The apparen t differences in the general form of the body, and especially in the 

structure of the last  pair  of legs, between the polar specimen and the Norwegian 
form here described, may be accounted for by the circumstance tha t  tha t specimen 
was not fully mature, though of ra the r  large size. I  have found similar differences 
in young specimens of the Norwegian form. The present species is easily dist
inguished from the type species, X  agilis, Giesbrecht, both by its much larger 
size and by several other characters, for instance, the presence in the male of a 

right leg in the last pair.
Occurrence.— I  have found this form not infrequently in the Stavanger 

F jo rd , a t Jclsö and Sunde, as also in a few other places off the west coast of 
Norway. The specimens were only procured by the aid of the dredge from very 
considerable depths, down to 400 fathoms, where it  occurred together with Chiri

dius arm atus, Boeck. The character of this Calanoid as a relict arctic form has 
been proved by the occurrence of a specimen of apparently the same species in 
the P olar  Sea, at a far less depth.

D istribu tion .— P olar basin, north of the New Siberian Isles (a solitary 
young female specimen).
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20. Xanthocalanus propinqvus, G. O. Sars, n. sp.
(PI. X X X III).

Specific Characters.— Female. Form of body resembling that of the pre
ceding species, though somewhat less slender. L as t  segment of metasome defined 
from the preceding one by a distinctly marked suture, lateral lappets compara
tively shorter than in X . borealis, scarcely reaching to the middle of the genital 
segment. Urosome about as long as the anterior division of the body; 
caudal rami longer than they are broad. Anterior antennæ very slender, reaching 

when reflexed, to the end of the 2nd caudal segment. Posterior antennæ with 
the outer ramus considerably longer than the inner. Oral parts  almost exactly 
as in the preceeding species. N atatory  legs likewise of a very similar structure, 
except that the spinules on the inner ramus of the 4tli pair are arranged in a  
single oblique row. L as t  pair of legs comparatively shorter and more robust, 
basal joint coarsely spinulose inside, 2nd joint of about same breadth  throughout, 
last jo in t much shorter and ra ther broad a t  the base, carrying an oblique row 
of 4 spines, the innermost of which is much coarser than the others.

Male resembling that of the preceding species, though somewhat differing 
in the structure of the last pair  of legs, which are te ry  asymmetrical, the right 
leg being extremely reduced in size, scarcely even reaching to the middle of the
1st joint of the left one.

Colour whitish, pellucid, without any conspicuous pigment.
Length of adult female 1.75 mm.
IicmarJcs.— This form is closely allied to the preceding species, but of 

much smaller size, and someivhat less slender of form. I t  may, moreover, be 
easily distinguished by the well-marked separation of the last segment of the 
metasome from the preceding one, as also by the somewhat different structure of 
the last pair of legs in both sexes.

Occurrence.— Several specimens of this form were collected many years 
ago by the present author a t  Selsövig on the Nordland coast, located just  within
the Polar circle. They were procured by the aid of the dredge from a depth of
about 100 fathoms. This species also occurs occasionally off the west coast of 
Norway, some few specimens having recently been found among those of X . borealis 
collected in this region.





Ætideidœ. C a l a n o i d a .  PI. X V I .

G O S a r s  a u t o  g r .  T ry k tid en  p n v a te  O pm aalingC hra

Chir idius ob tus i f rons ,  G. 0. Sars.



Ætideidæ

G .0 .  S a r s  a u ta g r* .  T ryk tiden  private Opmaaling Chra

Chiridius tenuispinus,. G. O.Sars.







C o p e p o d a
Ætideidse. C a l a n o i d a .  PI. XIX.

T ry K tid e n  private O p m aa lm g .C h ra

Undinopsis Brady i , G. 0. Sars



Ætideidœ. C a l a n o i d a .  PI. XX.

G O  S a r s  a u t o g r .   ̂  ̂ T ry k tid en  private Ûpm aalm g,Chra

Undinopsis  B rady i ,  G. 0. Sars.

(continued.)







Ætkieîdæ. C a l a n o i d a .  PI. XXI

G O S s r s  autcqr».   ̂  ̂ . . .  . ï rykt tden private O p rn aa ltn g .C h ra

Undinopsis similis, G. 0. Sans.



Æîideidæ. C a l a n o i d a . P I . X X H

G .ü  S a r s  a u t o g r Trykt i den p n  vaie Opm aalm g Chra

Bryaxis brevicornis,  Soeck
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Æ t i d e i d æ . C a l a n o i d a . P i . x x n r

6  0  S a r s  a u tc i ^ r .  T ry n ti den private Qpmaaltng Chra

Bryaxis brevicornis,  Boeck .
(continued.)



E u c h a e t i d a e . C a I3 .n 0  i d a . PI. XXIV.

G Sars  autogr.
Euchaeta n o n / eq i ca ,  Boeck







Euchs+idæ. C a l a n o i d a . Pi tm

'V ' Wj '/

WJSà

6  0  S a r s  â l i t o g r .  Try kt iden  private Opm aahng.Chra

Euchæta norvag ica ,  B o e c k  
(continued.)



E u c h a e t i d a e .  C a l a n o i d a .  PI. XXVI.

Try Vi ici en private üpmaaltng.Cr.ra

Euchaeta norv.eaica,  Boeck 
i maie.)







E u c h a e t i d a e .  C a l a n o i d a .  ffl.lmÖ.

Ö E) C a rs  a i l t o q r  *  T r y  Kt i  d e n  p r i v a t e  û p m a a l i n g .  C h r a

Euchaeta glacial is,  Hansen



PUIMEuchaetidae

6.Q. S a rs  auto gr. T ryk tiden  private O pm aaim g.Chra

Euchaeta barbata,  Brady.







C o p e p o d a
Ph aenn i da e C a l a n o i d a .  PI. XXIX.

e o S  a r s  a u t o q r . T r y k + i d e n  p r i v a t e  O o m a a l i n g  C h r a

Pseudophaenna typica,  G . O . S a r s



C o p e p o d a
P h a e n n i d a e  C a l a n o i d a .  PI. XXX.

G.O S a rs  autogr. T r / k í i d c n  p r í vat e  O p m a a im g  Chra

Pseudophaenna typica,  G. O. S a ns  
(continued.)







PI. XXXIPhaennidae

m-Q'

G O /k r de ri pnv«.ts On.'-'ùaiir.ç ¿'-rá.

Xanthocalanus boreal is,  G.O.Sans .



P h a e n n i d a e  C a l a n o i d a .  PI. m i t .

G O . S a r s  a u t o  g r  T ry k tid en  private Opæaaîmij .Chra

X a n t h o c a l a n u s  b o r e a l i s ,  G . O . S a n s .
( c o n t i n u e d . )
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Fam. 8. Scolecithricidae.
Charaeterk— Body of somewhat varying form, sometimes ra ther short and 

robust, sometimes more slender. Cephalosome coalesced with the 1st pedigerous 
segment, front carrying below 2 more or less distinct soft tentacular appendages. 
L as t  2 segments of metasome generally united. Urosome, as a rule, short, 4-arti- 

culate in female, 5-articulate in male. Caudal rami short, with only 4 apical setæ. 
Eye small, simple. Anterior antennæ more or less slender, 19— 23-articulate, 
with the outer 2 joints not distinctly defined; those in ma1? transformed in the 
usual manner. Posterior antennæ with the outer ramus 6-aMiculate. Masticatory 
part  of mandibles and maxillae not very strong. Anterior maxillipeds compara
tively small, with the setæ of the terminal pa r t  transformed to delicate sensory 

appendages, which ara' either all vermiform or some of them pedicellate, term in
ating in a knob-like dilatation. Posterior maxillipeds slender, with the terminal 
p a r t  reflexed. Oral parts in male more or less transformed. N atatory  legs 

powerfully developed, and generally spinulous on the hind face, inner ramus of 

1st pair uniarticulate, of 2nd pair Inarticulate, of 3rd and 4th pairs 3-articulate. 
5th pair  of legs sometimes wanting in female, but more frequently present, though 
of ra the r  simple s tructure; those in male comparatively slender and ra the r  asym

metrical.
Rem arks.— In  this family I  propose to comprise the several forms referred 

by other authors to the genus Scolecithrix?of Brady. There çftnnot, in my opinion, 
he any doubt tha t  some at least of these forms ought to be generically separated 
from each other, as they differ in several very essential characters, e. g. m the 
presence or absence of the las t  pa ir  of legs in the female, and in the structure 
of these legs in the male. Another character has been called attention to by 

Mr. Th. Scott, viz., the different development of the terminal appendages to the 
anterior maxillipeds. I think we must admit a t  least 4 different genera, viz., 
Scolecithrix, B rady; Lophothrix. Giesbrecht; Amallophora, Scott, and Scolëcithri- 

cella, G. 0 .  Sars. Of these genera, only the 2 last-mentioned are represented in 

the fauna of Norway.

8 — Crustacea.
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Gen. 13. Amallophora, Scott, 1894.

Syn: Scolecithrix. Giesbrecht, (part).

„ Scaphocalanus, G. O. Sars.

Generic Characters.— Body more or less slender, and of very different 
appearance in the two sexes. Cephalosome in female attenuated anteriorly, and 
sometimes exhibiting in front a distinct crest wholly wanting in male; rostral 
prominence very small and undivided, tentacular appendages exceedingly delicate 
and filiform. L as t  segment of metasome united with the preceding one. Urosome 
less abbreviated than in most other forms, genital segment in female compara
tively short and scarcely a t  all protuberant below, caudal setæ ra ther  unequal, 
the innermost but one being much longer than the others. Anterior antennæ 

in female consisting of 23 articulations, of which the first 2 are unusually large 
and sharply marked off from the succeeding ones; those in male rather slender 
and angularly curved in the middle, with some of the articulations coalesced. 
Posterior antennæ with both rami slender and elongated, especially the inner one. 

Mandibles with the 3 outer denticles of the cutting edge of the same appearance, 
bidentate, palp with the outer ramus exceedingly large, inner comparatively small. 
Anterior maxillipeds with the 3 outer appendages of the terminal pa r t  vermiform, 
the remaining 5 shorter and each terminating in a bud-like dilatation (amalia). 

Oral parts in male considerably transformed. 1st pair of natatory  legs com
paratively small, the succeeding ones very powerfully developed, with the inner 

ramus coarsely spinulous on the hind face; terminal spine of outer ramus strong, 
serrate outside. Last pair of legs in female distinctly developed, Inarticulate or 
imperfectly triarticnlate, last joint fusiform, with a slender denticulated spine 
inside, a very short one outside, and a somewhat longer one at the tip; those 
in male not very large, and ra ther asymmetrica], right leg with the 2nd basal joint 
greatly tumefied in its proximal part, and carrying inside a styliform appendage 
(inner ramus), its distal pa r t  attenuated and carrying at the tip a comparatively 
short 3-articulate appendage (outer ramus) ; left leg with the 2nd basal joint 
narrow cylindric, terminating in 2 subequal 3-articulate rami.

Rem arks.— In the year 1894, the well-known Scotch naturalist, Th. Scott, 
published a most interesting Ivcport on the Entom ostraca collected during the 

expedition of the Telegraph Steamer “Buccaneer” in the gulf of Guinea. Among 
the numerous forms of Calauoids procured, there were some species, which, 
though on the whole exhibiting the characters of the genus Scolecithrix of Brady, 
differed \ery  conspicuously in the peculiar transformation of some of the terminal



appendages to the anterior maxillipeds. 'Fliese species were comprised within a 

particular sub-genus, to which the above-mentioned name was assigned. In my 
opinion, this sub-genus ought certainly to be raised to the rank of a true genus, 
as it also exhibits in several other respects well-marked differences from the type 
of the genus Scolecithrix’, u k  dame  (Lubbock). One of the species included in 
this genus, viz., A . tgpica, Scott, has since been removed by Dr. Giesbrecht, 
who considers it  to be the male of a species of the genusu Xanthocalanus. The 
other 3 species are, however, undoubtedly congeneric, and one of them, A . magna, 
Scott, I  now consider to be identical with the form I have described from 
N ansen’s Polar  Expedition as Scaphocalanus acrocephalus. Another polar form, 

likewise described in my Account of the Crustacea oí that Expedition, viz., Scoleci

th r ix .'brevicornis, has turned out, on a closer examination, to belong to the same 
igenus. According to more recent investigations, both these forins are referable 

to the fauna of Norway, and they will therefore be described below.

21. Amallophora magna, Scott.
(PI. X X X IV  & XXXV).

Amallophora m agna , Tli. S c o tt  K eport on E ntom ostraca  from  th e  (tuii’ of Guinea. T ran sac t 
Limi. Sop. London, Vol. IV, P a r t  I, p. 55, PI. IV, figs. 5 —9.

Syn: Scolecithrix cristata  Giesbrecht,.
,, tSiaphocalamis acrocephalus, G. 0 . Sars.

Spécifie Characters. — Female. Body moderately slender, with the anterior 
division pronouncedly navicular in form, being gradually a ttenuated  anteriorly; 
combined cephalosomc and 1st pedigerous segment occupying fully half  the length 
of the entire body. F rontal part, seen laterally, narrowly rounded and surmounted 

by a very distinct, helmet-shaped crest. Latera l parts of last segment of meta- 
some slightly angular below. Urosome equalling in length about y 3 of the anterior 

division, genital segment scarcely longer than the succeeding one. Caudal rami 
very short, about as long as they are  broad, apical setæ much elongated, especially 

the innermost but one. Eye apparentlyjjvery small. Anterior antennæ, when 
relieved, reaching about to the end of the anterior division. Anterior maxillipeds 
with the ipcdiccllated terminal appendages comparatively small. L as t  pair of legs 

imperfectly 3-articulate, middle joint very small and not distinctly defined from 

the terminal one.
M ai» ra ther  more slender in form than female, frontal par t  somewhat 

abruptly contracted, but without any trace of a crest. L as t  segment of metasome 
w'ith the lateral parts  rounded off. Urosome considerably longer than in female.
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exceeding half the length of the anterior division, genital segment very short, 
2nd segment large and tumid, 5th segment very small; caudal rami mobile and 
generally spread out. Anterior antennæ with well-marked, hand-like, sensory 
appendages on the proximal part, 8th jo in t about the length of the 4 preceding 
ones, and composed of several coalesced articulations, outer half of the antennæ 
very slender. Las t  pair of legs, when reflexed, scarcely reaching beyond the 
middle of the urosome; both legs of about the same length, rami of the left one
nearly as long as the 2nd basal joint, and slightly incurved.

Colour not yet ascertained.
Length of adult female about 5 mm., of male 4 y 2 mm.
R em arks.— This form was first described by Tb. Scott from a solitary, 

somewhat defective female specimen, found in a plankton-sample taken off the Sao 

Thomé Islands in the Gulf of Guinea. Apparently the same species was recorded the 
following year by Dr. Giesbrecht from the Pacific, under the name of Scolecithrix
cristata. Neither of these statements had come under my notice when I  was
examining the plankton-material from Nansen’s P olar  Expedition. Indeed, I  could 
not, a t  that time, have imagined, that any of the polar forms were to be sought 
for among species collected in the tropical parts of the ocean. Recent investiga
tions have, however, proved that pelagic organisms may occasionally be carried far 
from their true home by submarine currents; and therefore a thorough acquaintance 
with those from other tracts of the oceans is indispensable in the determination 
of such organisms. 1 cannot, indeed, find any essential difference between the 
northern form and those observed by Th. Scott and Dr. Giesbrecht; and I  am 
therefore inclined to believe that all these 3 forms belong to one and the same 
species, in spite of their widely remote occurrence.

The present species may be easily recognised, at any rate  in the female 
sex, by the j’eculiar, helmet-shaped crest on the frontal part. The caudal setæ are 
very brittle, and it  is ra ther unusual to meet with a specimen having them all 
uninjured. In  the specimen examined by Th. Scott they were all broken at the base, 
a. I in the greater number of specimens collected during Nansen’s Polar  Expedition, 
they were also more or less defective. I t  is owing to this circumstance that 
they have not been correctly figured in my account of tha t Expedition. I  have 
subsequently convinced myself that, as in other Scolecithricidae, only 4 sueli setæ 
in reality occur on each caudal ramus, the 5th (outermost one) only being present 
in quite a rudimentary condition, as a minute hair. The extremely delicate 
terminal appendages of the anterior maxillipeds are also easily damaged, and their 
peculiar structure was not clearly seen in the polar specimens at first examined.
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Occurrence.— Tins handsome Calanoid, which is undoubtedly of true arctic 
origin, has recently been stated by Mr. 0 .  N ordgaard to occur off the Norwegian 
coast, he having found some specimens, together with other relict arctic forms, in 
the Herlö F jord  near Bergen, 'at a depth of about 400 metres. I  have myself found 
it occasionally in 2 different plankton-samples taken during the cruise of the “Mi
chael S a rs” in 1900, the one from Stat. 9, located a t  some distance north of the 
Shetland Islands, the other from Stat. 34, east of J a n  Mayen, the depth being 
recorded to be from 200 to 1000 metres.

D istribu tion .— Gulf of Guinea (Scott), Pacific in 35° N. Lat., 125° W. 
Long. (Giesbrecht), Polar basin crossed by Nansen, in many places ra ther  abundant 

up to the very surface of the sea.

22. Amallophora brevicornis, G. O. Sars.
(PI. XX XVI).

Scolecithrix brevicornis, (i. 0 . Sars. The N orw egian N o rth  T olar E xpedition.
Crustacea, p. 40, PI. X.

Specific C in trados.— Female. Body ra ther  shorter and more robust in 

form than in the preceding species, being less attenuated anteriorly, frontal part  

obtusely rounded, and without any trace of a crest. L as t  segment of metasome 
with the lateral parts angularly produced. Frosome comparatively slender, 
somewhat exceeding y 3 of the length of the anterior division. Caudal rami about 
twice as long as they are broad, apical setae less elongated than in A . magna. 

Anterior antennæ comparatively short, not nearly a ttaining the length of the 
anterior division, but otherwise agreeing in structure with those in A. magna. 
Posterior antennae ‘likewise of a very similar appearance. Pedicellated sensory 
appendages of anterior maxillipeds comparatively larger, and curved in different 
directions. N ata to iy  legs very powerfully developed, and of almost exactly the 
same structure as in A . magna. L as t  pair of legs likewise ra ther similar, though 
comparatively smaller, and each only composed of 2 joints.

M ale unknowm.
Colour not yet ascertained.
Length of adult female not quite 2 mm.
Domarles.— This form, first described by the present author from Nansen’s 

Polar Expedition, was at tha t time erroneously referred to the genus Scolecithrix 

of Brady. On a closer examination, I  have now convinced myself tha t it 
ought really to be included in the genus Amallo2thoru of Scott, as the terminal 
appendages of the anterior maxillipeds exhibit the peculiar structure charae-
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teristie of tha t  genus, and aS a lso  a great similarity in the structure of the various 
other limbs is found to exist between this and the preceding species. This form, 
however, exhibits a ra ther different external appearance owing to the less p ro
nounced navicular form of the anterior division of the body, the complete absence 
of any frontal crest, and the shortness of the anterior antennæ. I t  is also of 

far inferior size.
Occurrence.—A solitary, but well preserved, female specimen (the one here 

figured) of this arctic form was found in a plankton-sample taken during the cruise 
of the “Michael S a rs ’: in 1900, at Stat. 34. As this Station is located within the 
limits of the Norwegian Sqjl, the present Calanoid may properly be included in 

the fauna of Norway.
D istribution .— Polar basin crossed by Nansen, in one place, north of 

8 1 n of latitude.

Gen H .  S c o le c i th r ic e lla ,  G. o .  Sars, n.

Syn: Scolecithrix. auctorum  (part).

Generic Characters. —Body not very dissimilar in the two sexes, and of 
comparatively short and robust form, with the anterior division more or less 
strongly vaulted above, and very smooth, without any crest in front. Rostral 
prominence bifurcate, each half tipped with a short, soft lappet. Last, segment of 
metasome united with the preceding one, and having the lateral parts rounded 
off. Presóm e comparatively small, especially in female. Caudal setæ not much 
elongated, and subequal. Anterior antennæ in female ra ther slender, 22-articulate, 
the last 2 joints being continent, in male transformed in the usual manner. 
Posterior antennæ with the outer ramus longer than the inner. Mandibles with 
the masticatory par t  but slightly expanded, inner ramus of palp well developed, 
though smaller than the outer. Maxilla; and posterior maxillipeds about as in 
Amallophora. Anterior maxillipeds, lnnvever, with all the terminal appendages of 
the same appearance, vermiform. Oral parts in male slightly transformed. Natatory 
legs remarkably elongated, resembling in structure those in Amallophora', terminal 
spine of outer ramus, however, not serrate, but very minutely denticulated outside. 
Las t  pair of legs present in both sexes, in female very small, uniarticulate, lamellar, 
with 2 comparatively short spines inside the tip ; in male considerably produced, 
right leg the longer and carrying at the end of the 2nd joint a styliform appen
dage, left leg simple, with the 1st jo in t conspicuously dilated distally.
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Remarles.— I have felt justified in establishing this new genus to include a 
number of species previously referred to the genus Scolecithrix of Brady, but, like 
Amallophora, differing materially from the type of this genus, S. chance (Lubbock), 
in the presence in the female of a 5th pair of distinct, though small legs. This 
genus differs from Amallophora  in the structure of these legs in both sexes, as 
also in the uniform appearance of the terminal appendages of the anterior maxilli
peds, these being all vermiform as in Scolecithrix. The type of this genus is
S. m inor of Brady, a species which seems to have a very v ide distribution, and
also belongs to the Norwegian fauna. In addition to this, the following Mediter

ranean species, recorded by Dr. Giesbrecht, are in all probability referable to 
the same genus, viz. S. vittata, tenuiserrata, pro funda, longipes, abyssalis, dubia, 
dentata, m arginata, longifurca. In the Northern Ocean, only the type species is 

represented.

23. Scolecithricella minor (Brady).
(pj. X X X vir & X X X V III).

Scolerithrir minor, B rady, R ep o rt ou th e  Copepoda o f th e  C hallenger Expedition ,
p. 58, PI. XVI, figs. 15, 16; PI. X V II, figs. 1—5.

Specific Characters.— Female. Anterior division of body, seen dorsally,
oblong oval in form, greatest width but slightly exceeding Vs of the length, anterior 
extremity narrowly rounded, posterior somewhat contracted ; seen laterally, gently 

vaulted above and obtusely truncated anteriorly, the dorsal margin firm ing 
a remarkably bold curvature in front. L as t  segment of metasome with the 
lateral parts  somewhat lamellar, forming an obtuse corner below. JLTosome unusu
ally small and narrow’, only slightly exceeding 1/ i of the length of the anterior 

division, genital segment constricted at the base and not a t  all pro tuberan t below. 
Caudal rami comparatively short and somewhat divergent, with all the apical setse of 
the same length. Eye \e ry  small, subventral. Anterior antennæ moderately slender, 
reaching, when reflexed, about to tbe end of the anterior division of the body, 
the first 2 articulations not distinctly defined. 2nd and 3rd pairs of natatory 
legs with scattered spinules on the hind face of both ram i; 4th pair without such 

spinules. L a s t  pair  of legs forming each a broadly oval lamella armed inside 

the tip with 2 unequal spines, the distal one very small, the proximal one about 
half  the length of the lamella, outer edge with a small ledge at about the middle.

M ale resembling the female both in size and general form, though having 

the urosome more elongated and, as usual, 5-articulate, last segment very short. 
Caudal rami comparatively shorter than in female and mobile. Anterior antennæ 

with well-marked, band-like, sensory appendages on the proximal part, and angularly
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legs very slender, reaching beyond the tip of the urosome, terminal jo in t of right 
leg bayonet-shaped, tha t of left leg transformed to a thin oblong lamella.

Colour. Body in both sexes highly pellucid, and almost without any 
pigment; natatory legs, however, generally tinged with yellow.

Length of adult female 1.40 mm., of male about the same.
B em a ris .—I  have been in some doubt about the identification of this 

form, chiefly because Prof. Brady describes the 5th pair of legs in the female as 
3-articulate. I  think, however, that this must be due to a mistake, and that iii 
all probability the legs figured do not belong to a female specimen, but more 
properly to an immature male. Otherwise the figures given agree pretty well 
with the present form, the peculiar bayonet-shaped appearance of the terminal 
joint of the right last leg in the adult male being exactly alike in the 2 forms.

Occurrence.— I  have met with this form occasionally along the greatei 
part  of the Norwegian coast, from the Christiania F jord  northwards at least to 
the Lofoten Islands. It has also recently been found, though ra ther  sparingly, 
in some of the plankton-samples taken in the open sea during the cruise of the 
“Michael Sars" in 1900. In  it* habits this Calanoid is a true pelagic form, often 
occurring close to the surface of the sea.

D istribution.- North Atlantic Ocean (Brady), Gulf of Guinea (Scott), 
Indian Ocean (Giesbrecht).

Section 2.

I s o k e r a n d r i a .

This new section is established to comprise a number of Calanoids 
which are distinguished from those belonging to the 2 sections recorded by I)r. 
Giesbrecht (Amphascandria and H eterarthrandria)  by the fact, tha t the anterior 
antennæ do not exhibit any conspicuous difference in the two sexes, and that the 
oral parts, as a rule, are also of much the same appearance in the male and the 
female. The hitherto known forms belonging to this section had 2>reviously been 
referred partly to the Scolecithricidae, partly to the Pseudocalaniclce, and partly to
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the J lisophriidce. I  think, however, th a t  a t any ra te  some of these forms ought to 
be regarded as types of particular families. 4 such families are here established, 
each as yet containing only a very limited number of genera. I t  is however very 
probable tha t the number of genera will be considerably increased in the future; 
for, owing to the peculiar habits of these Calanoids, our knowledge of the existing 
forms is certainly still very imperfect. They all agree in being pronounced bottom- 
forms, and cannot of course be captured in the ordinary tow-net, but only by the 
aid of the dredge or by some other implements with which the very bottom is 
swept. As they are of a very small size, moreover, it will be easily understood, 
tha t  they may to a great extent have escaped the attention of Carcinologists. 

Indeed, our knowledge regarding these peculiar Calanoids we owe almost exclusively 
to Th. Scott, who has succeeded in discovering many interesting deep-water Copepods 
by subjecting the trawl-refuse of fishermen to a minute microscopical examination. 
F rom  other countries, we only know one solitary form referable to this section, viz. 
the peculiar Calanoid first described by Dr. Giesbrecht as Moebianus gi/rans, a 

form which was oiffy observed in the aquaria of the Zoological Station in Naples, 
having probably been transferred to them quite accidentally with the various 

bottom-oi'ganisms (Hydroids or Corals) growing in them. I  myself, by the aid 
of a very light dredge, long ago procured several forms belonging to this sect n 
a t  different p a r ts  of the Norwegian coast. These will be described below. On the 

other hand, 1 have not felt justified in including in the Norwegian fauna any of 
the additional species observed off the Scottish coast, by Th. Scott, on account of 
the non-pelagic character of those Calanoids.

Fam. 9. Diaixidae.
Characters.— General habitus recalling that in the Scolecithricidæ. Ce- 

phalosome united with the 1st pedigerous segment, front produced below to an 
undivided rostrum. L as t  segment of metasome distinctly defined from the p re 
ceding one. Urosome comparatively small, in female composed of 4, in male of 

5 segments; caudal rami short, each with 4 subequal apical setæ. Eye distinct, 
double. Anterior antennæ scarcely differing in the two sexes, comparatively 
slender, with the last 2 articulations well defined. Posterior antennæ ¡with the 
inner ramus unusually small. Oral parts  on the whole resembling in structure 
those in the Scolecithricklce,x the terminal appendages of the anterior maxillipeds 

9 — Crustacea.



having a similar vermiform shape. Natatory legs with the same number of joints 
in the rami as in tha t family. L as t  pair of legs wholly absent in female, in 
male of extraordinary size and very complicated structure.

R em arks.—This family bears a close resemblance in several points to the 
Scolecithricidœ, yet differing very materially, both in the uniform appearance of 
the anterior antennæ in the two sexes, and in the enormous development and 
peculiar structure of the last pair of legs in the male. I t  contains as yet but a 
single genus, to be described below.

Gen. 15. DiaiXiS1), G. 0 .  kSars, n.

Syn: Scolecithrix , Scott (part).

Generic Characters.— Body not very slender, with the anterior division 
much vaulted in front. Bostral prominence simple, deflexed, without any tentacular 
filaments. L as t  segment of metasome in female with the lateral parts  lamellarly 
produced. Urosome comparatively short, genital segment in female produced 
dorsally. Eyes subventral, placed close together, though well defined in the middle. 

Anterior antennæ Id-articulate, with some of the setæ of the terminal joints 
ciliated. Posterior antennæ with the outer ramus very large, 6-articulate, last 

joint much the longest. Mandibles slender, with the masticatory pa r t  scarcely at 
all expanded, inner ramus of palp poorly developed. Anterior maxillipeds with 
the terminal appendages very delicate and all of the same appearance. Posterior 
maxillipeds with the terminal pa r t  unusually short and reflexed. Natatory legs 
slender, without any spinules on the hind face, terminal spine of outer ramus in 
the 2nd to 4th pairs coarsely denticulate outside. L as t  pair of legs in male 
transformed to a powerful grasping organ, attached to the body by a thin and 
flexible stalk, and composed of a large and tumid basal part and 2 rami of nearly 
equal length, the right one forming the immediate continuation of the basal part, 
the left one beig movahly articulated to its posterior face.

Remarles.—'I’liis genus is established to include the peculiar form described 
by Mr. A. Scott as Scolecithrix hibernica, which species most certainly does not 
belong to Brady’s genus. In addition to the typical form, another nearly-allied 
species has been recorded by' Th. Scott as Scolsnithiix pygmçm. Only the first 
of these species belongs to the fauna of Norway.

*) Nomen proprium .



24. Diaixis hibernica (A. Scott).
(PI. XNX1X & XL).

Scolecithrix hibernica, Audi-. Scott, Ann. N at. H ist., (ith series, Vol. 18, 

p. 362, I>1. X V II & X V III.

Specific Characters.— Female. Anterior division of body, seen dorsally, 
elliptical in form, greatest width not attaining half the length, anterior extremity 

narrowly rounded, posterior considerably contracted ; seen laterally evenly vaulted 
above and somewhat widening anteriorly, dorsal margin curving abruptly in front, 
rostra l prominence conical in form and extended straight downwards. L as t  seg
ment of metasome very short and deeply emarginated in the middle, lateral pro
jections irregularly triangular, and defined above by a slight incision of the margin, 

being closely applied to the genital segment, to the end of which they extend. 
Urosome not attaining even Vs of the length of the anterior division, genital 
segment with a very conspicuous gibbous prominence dorsally. Caudal rami 

somewhat longer than they are broad, and slightly dilated distally, each with a 
small dentiform projection outside the apical setæ, the la tter but very slightly 
divergent and somewhat exceeding the urosome in length. Anterior antennæ, 
when reflexed, reaching about to the end of the genital segment. Posterior
antennæ with the outer ramus more than twice the length of the inner. Anterior

* 0
maxillipeds with about 5 vermiform appendages a t  the tip. Posterior maxillipeds 
with the terminal pa r t  scarcely exceeding 1/3 of the length of the 2nd basal joint. 
Natatory  legs successively increasing in length posteriorly, 4th pair very slender, 

with the terminal joint of outer ramus almost linear in form, and having the 

proximal spine of the outer edge placed beyond the middle.
Mule on the whole resembling the female in the general shape of the 

body, hut having the last segment of metasome very small and not produced laterally. 
Urosome more slender, and as usual 5-articulate, last segment very short. L a s t  pair 

of legs, when reflexed, reaching far beyond the tips of the caudal setæ, basal par t  

with a comb-like series of about 5 curved spines on the left side; right ramus 
somewhat band-like, irregularly flexuous and carrying on the tip a movable hand
like piece produced into 2 digitiform processes, left ramus 4-articulate, with the 
2nd jo in t the largest and produced outside into several irregular projections, last 

2 joints comparatively short and somewhat lamellar, the terminal one carrying 

inside a slender flexuous seta and 2 short spines.
Colour. Body in both sexes pellucid, with a faint carneous tinge, and 

partly  mottled with a pale rose pigment.
Length of adult female 1.20 mm., of male 1.10 nun.
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Rem arks.— Tins form was first described in the year 1896 by J lr .  Andrew 

Scott, the son of the well-known Scottish naturalist, Thomas Scott, from speci
mens procured in the Irish Channel by the aid of a small tow-net fastened to 
the beam of a fish-trawl. I  had myself long before observed this form in the upper 
part  of the Christiania Fjord, and had assigned to it the provisional name D iaixis  
oleacea, owing to a peculiarity to be mentioned farther on. This form, though 
resembling in its external appearance some species of the genus Scolecithricella, 
may on a closer inspection be easily recognized in both sexes, the female by the 
peculiar adpressed lateral projections of the last segment of the metasome, the 
male by its enormously developed legs of last pair.

Occurrence.— In addition to the Christiania Fjord, where it is ra ther com
mon, I  have met with this form occasionally in several other places of the Norwegian 
coast, ,ns far as up to the Trondhjem Fjord. I t  is fourni in moderate depths, 
ranging from 29 to 60 fathoms, on a muddy bottom, and always close to the 
ground. F o r  capturing this and other delicate bottom-organisms, I  have employed 
a very light dredge, by which only a small portion of the superficial bottom- 
material is taken up. I f  this material be placed together with a small amount of 
sca-water in a shallow vessel, the specimens will a t once make their appearance, 
owing to a peculiarity wdiich they have in common with some other micro-organisms, 
namely, that when coming in contact with the surface, they invariably remain on it, 
floating about like small air-bubbles, and they can thus easily he picked up by the 

aid of a small feather.
D istribution .— Irish Channel (A. Scott), Scottish coast: F ir th  of Clyde, 

Moray F irth , off Fa ir  Islands (Th, Scott).

Fam. IO. Stephidae.
Characters.— Form of body generally short and stout, not very dissimilar 

in the two sexes. Cephalosome united with the 1st pedigerous segment, front 
simple, without any rostral prominence or tentacular appendages. L as t  2 seg

ments of metasome coalesced. Urosome in female composed of 4, in male of 5 
segments. Eye wholly absent. Anterior antennæ of exactly the same appearance 
in the two sexes, and rather slender, with the last 2 joints distinctly defined. 
Posterior ijntennse and oral parts normal, tlje la tte r  not transformed in male.
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Terminal appendages of anterior maxillipeds not sensory. Natatory legs with tlie 

same number of joints in the rami as in the D lalxidie, but not nearly so elongated. 
Las t  pair of legs present in both sexes, in female ra ther small and of simple 

structure, in male largely developed, uniramous, left leg the largest and having 
some of the joints conspicuously dilated.

Pemarlcs.— The type of this family is the genus Stephos of Scott ( Moe-, 

b'uums, Giesbr.), which was placed by Dr. Giesbrecht within his subfamily Ckniso- 
calanime, answering to the family Psciidocalanidœ  of the present account. I think, 
however, th a t  this arrangem ent is quite inadmissible, since this genus differs in 
several points very essentially from the other genera of this family. The uniform 

structure of the anterior antennæ and the oral parts in both sexes proves it in 
reality to belong to the section Isukerandria, as here defined. The present family 
likewise differs ra the r  materially from the Diaixidae in the structure of the anterior 
maxillipeds, as also in the presence of distinctly developed, though small, legs of 
the 5th pair in the female, and the structure of these legs in the male. In addi
tion to the typical genus, Stephos Scott, another apparently nearly-allied genus, 
Parastephos, will be described below.

Gen. 16. S tephO S 1), Scotfi, 1892.

Syn : M oebiamis, G iesbrecht.

Generic Characters.— Body of a ra th e r  short and compact form, with the 
anterior division lfiTire or less tumefied. F ro n t  cut off, as it were, below, and not 

forming any perceptible prominence. Lateral parts  of last segment of metasome 
rounded off, sometimes lamellarly expanded. Urosome comparatively short;  caudal 

rami likewise short, but with the apical setæ ra ther  elongated. Anterior antennæ 
moderately slender, 21-articulate, with scattered bristles in front. Posterior 
antennæ with the outer ramus longer than the inner. Anterior lip remarkably 
prominent. Mandibles strong, with the masticatory pa r t  somewhat expanded, 
outermost denticle not very different from the others ; palp wfith the inner ramus 

fully as large as the outer. Anterior maxillipeds comparatively small ; posterior 
ones well developed, wfith the terminal pa r t  elongated and not reflexed. Natatory 
legs with the rami normal in both sexes. L as t  pair of legs in female 3-aiticulate,

2) I do n o t consider i t  necessary to  change th is nam e to  Stejihns, as proposed by Dr, 
G iesbrecht, since th ere  a re  several generic  nam es generally  ad m itted  in Zoology, w hich  have 
a sim ilar G reek te rm ination  (R hinoceros, Aceros, etc.)
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with the last joint spiniforndy produced; those in male very large, both legs well 
defined and angularly curved near the base, the right one 4-articulate, terminating 

ist a more or less claw-like piece, left 5-articulate, with the penultimate joint 
much tumefied, last  joint incurved and provided with a number of delicate leaf-like 

appendages.
R em arks .— As above stated, this genus was first (in the year 1892) 

established by Th. Scott, to include a small Calanoid found by him off the Scot
tish coast, S. minor. In the same year, but somewhat later, Dr. Giesbrecht 
described a Mediterranean form, undoubtedly belonging to the same genus, under 

the name of Muehiamis gyrans, and a 3rd species was subsequently recorded by 
Th. Scott as S. Fultoni. I  have myself observed 2 additional species off the 
Norwegian coast, to be described below. The genus accordingly comprises at 
present 4 different species. In all these species the last pair of legs in both 
sexes are built upon the v e n  same type, though those of the male, a t  any rate, 
exhibit characteristic différences in each »specie^.

25. Stephos lamellatus, G. 0 . Sars, n. sp.
(PI X L I & X LII).

Specific Characters. Female. Body very short and robust, more so than 
in any of the other species, with the anterior div ision, seen dorsally, broadly o \a l  

in form, greatest width exceeding half the length, anterior extremity narrowly 
rounded, posterior slightly contracted and somewhat irregular; seen laterally, 

moderately vaulted above, dorsal margin forming, in front, a perfectly even curve. 
Las t  segment of metasome deeply emarginated in the middle, lateral parts lamellarly 

expanded and conspicuously asymmetrical, r ight lamella much larger and broader 
than left. Urosome very short, scarcely attaining y 3 of the length of the anterior 

division, genital segment asymmetrical, exhibiting on right side a rounded lamellar 
prominence, but without am  spiniform processes. Caudal finni scarcely longer 
than they are broad, apical seta; exceeding in length the urosome. Anterior 
antennæ rather slender, leaching, when reflexed, to the base of the caudal rami. 
Posterior antennæ with the outer ramus only slightly longer than the inner. L as t  
pair of legs with the terminal joint nearly straight, carrying outside, a t some 
distance from the base, a small spinule, distal part spiniform and very finely 
ciliated outside.

Mule resembling the female both in size and general form of body, but 
having the latera] parts of the last segment of metasome symmetrical and not 
lamellarly expanded, Urosome somewhat narrower, and, as usual, composed of
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5 segments besides the caudal rami. L as t  pair of legs very massive, both legs 
of about equal length, but very dissimilar in form, penultimate joint of right leg 
ra ther  elongated and somewhat lamellar in form, gradually tapering distally, 
terminal jo in t of same leg ra the r  irregular in shape, with several obtuse, digiti- 
form processes; penultimate jo in t of left leg very large and tumid, with a strong 
spiniform process inside at the base, and a row of delicate spinules along the 
inner face, terminal joint carrying at the tip a dense fascicle of lanceolate, leaf

like appendages.
Colour. Body in both sexes very pellucid and ornamented with a beautiful 

rosy pigment.
Length of adult female somewhat exceeding 1 mm., of male about 

the same.
R em arks .— This form may easily be recognized from any of the other 

species by its unusually short and robust form, as also by the lamellarly expanded 
la tera l  parts  of the last segment of the metasome in the female, and the structure 
of the last  pair  of legs in both sexes. I t  is also of a  larger size than any of 

the other known species.
Occurrence.— I  have met with this form not unirequently a t Bodo and 

Hammerfest, Finmark, in depths of about 30 fathoms, muddy bottom. I  have also 

come across it, though only occasionally, off the west coast of Norway (Chri- 
stiansund).

26. Stephos Scotti, G. 0 .  Sars. n. sp.
(PI. X LIII).

Syn : Stephos gyrans , Kcott (not G iesbrecht).

Specific Characters.— Female. Body comparatively less robust than in the 
preceding species, with the anterior division, seen dorsally, regularly elliptical in 
form, greatest width scarcely exceeding half the length, both extremities almost 
equally tapered ; seen laterally, considerably vaulted above, with the dorsal margin 
strongly curved in front. Latera l parts of last segment of metasome perfectly 
symmetrical, not lamellarly expanded. Urosome exceeding in length y 3 of the 

anterior division, genital segment symmetrical, without any prominences or p ro 
cesses. Caudal rami somewhat longer than they are broad, apical setæ ra ther 
slender. Anterior antennæ, when reflexed, reaching about to the end of the 2nd 
caudal segment; posterior antennæ with the outer ramus almost twice as long as 
the inner. L as t  pair of legs with the terminal joint slightly flexuous, without 

any spinule a t the base, but armed outside the distal pa r t  with about 10 coarse 
denticles.
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Male somewhat smaller than female, ami having the urosome considerably 
more slender. Last pair of legs very largd,- with the right leg somewhat longer 
and much more slender than left, its penultimate joint ra ther  narrow and produced
at the base outside to an acute lappet, terminal jo in t forming a strong curved
claw, with a thumb-like projection at the base inside; penultimate jo in t of left 
leg much tumefied, but quite simple, without any processes or spinules, terminal 
joint carrying a row of 4 ra ther small leaf-like appendages outside, and at the 
tip 2 short, juxtaposed claw-like lamellæ.

Colour. Body in both sexes extremely pellucid, with a very faint

yellowfish tinge.
Length of adult female 0.95 mm., of male 0.S5 mm.
R em ark*.— This species is easily distinguished from the preceding one by 

its more slender form, the perfect symmetry of both the last segment of the 

metasome and of the genital segment, and finally by the structure of the last pair 
of legs in both :.exes. The form recorded by’ Th. Scott from the Scottish coast 

as S. gyrans, Giesbrecht, is identical with the present species, ^  proved by the 
examination of a specimen kindly sent to me by that author. The female of the 

Mediterranean species differs very conspicuously in the asymmetrical shftpb of 
both the last segment of the metasome and the genital segment, the la tter being 
moreovei distinguished by a number of irregularly arranged spiniform processes 
not found in any of the northern species. In the male of that species, too, the 
last pair of legs, as figured by Dr. Giesbrecht, exhibit well marked differences from 
those in the present species, which more resemble those in S. m inor  of Scott.

Occurrence.— I observed this form, many years ago, in a single locality 
on the west coast of Norway, viz., Eggesbünæs, south of Aalesund. I t  occurred 
here not unfrequently at a depth of a few fathoms, on a sandy bottom covered 
with a thin layer of dark' mud ; and it  was several times watched in the living 
state. Its movements arc ra ther curious, constituting a perfectly regular whirling 
run, in which the body’ is kept in a horizontal attitude ju s t  above the bottom. 
For this reason I  assigned to it the provisional name of Typhlocalamts gyrator, 
the generic name referring to the entire absence of visual organs. The same 
peculiar manner of motion is also mentioned by Dr. Giesbrecht in the Mediter
ranean species, and is most probably common to all the species of this genus.

D istribution .— Scottish coast: Loch Fyne, F ir th  of Forth  (Scott.)
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Gen. i?. P a r a s t e p h o s ,  G. o. Sars, n.

Generic Characters.— Form  of body more slender than in Stephos, witb 
the anterior division less tumefied and the urosome more elongated. F ro n t  
blunt below, as in Stephos. Antennæ about as in tha t  genus. Oral parts 
likewise of a very similar structure, except tha t  the masticatory pa r t  of the 
mandibles is considerably more expanded, witb the outermost cutting-tooth very 
large and claw-like. N atatory  legs not particularly powerful, some of them (in 
male) peculiarly transformed. L as t  pair of legs in male largely developed and 
very asymmetrical, r ight leg slender and terminating in a strong denticulated 

claw, left leg much coarser, with the antepenultimate jo in t  the largest.
Remaries.— This new genus is founded upon a solitary male specimen, 

which, though evidently referable to the present family, exhibits so many essential 

differences from the males of the genus Stephos, tha t  it cannot properly be included 
in tha t  genus. I t  is very probable, tha t also the female, when found, will exhibit 
anne peculiarities, a t least m the structure of the last pair of legs.

27. Parastephos pallidus, G. 0 .  Sars, n. sp.
(PI. XLIV).

Specific Characters. Mme. Anterior division of body, seen dorsally, 
oblong oval in form, greatest width not attaining half  the length, anterior extremity 
narrowly rounded, posterior less a ttenuated; seen laterally, moderately vaulted 

above, with the dorsal margin forming a perfectly even curie  as far as the blunt 
rostral part. L as t  segment of metasome with the lateral parts  bu t slightly p ro

duced and narrowly rounded at the tip. Urosome comparatively slender, con
siderably exceeding half  the length of the anterior division, last segment well 
developed. Caudal rami som euhat longer than they are broad, and not a t all 
divergent; apical seta', about as in Stephos. Eye, as in tha t  genus, wholly absent. 

Anterior antennæ, when reflexed, reaching about to the end of the 3rd caudal 
segment, structure exactly as in Stephos. Posterior antennæ with the outer ramus 
considerably longer than the inner. Outer ramus of right 2nd leg peculiarly trans
formed, being quite short, not even attaining the length of the inner ramus, and 
composed of only 2 joints, the proximal one simple, the distal one carrying at 
the tip 4 nata tory  setæ and a single spine outside them. Inner  ramus of right, 
4th leg much larger than that of the left, middle jo in t considerably dilated, 

10 — Crustacea.
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terminal one armed on the hind face with 2 very coarse spinules. and having 
moreover the proximal seta of the inner edge transformed into a slender spine, 
denticulated inside. L as t  pair of legs, when reflexed, reaching to the end of the 
caudal rami, distal pa r t  of right leg very narrow and (in the specimen examined) 
doubled hack upon the proximal part, terminal claw very strong and somewhat 
flexuous, with a regular row of denticles along the concave edge; left leg with 
the antepenultimate joint much dilated, and projecting at the end outside into 
an oval lamella, terminal joint spoon-shaped.

Colour. Body highly pellucid, with a very faint yellowish tinge.
Length of adult male 1.90 mm.
Rem arks. As stated above, this form is as yet only known in the 

male sex. The female will in all probability be less slender in form, with the 
urosome shorter and 4-articulate. W hether the last pair  of legs of the female 
is constructed after the type of the species of Stephos, cannot be conjectured 

at present.
Occurrence.— The solitary specimen described above was found, many 

years ago, a t Sjerjehavn, west coast of Norway, m a depth of about 100 fathoms, 
soft., muddy bottom.

Fam. 11. Tharybidae.
¡Characters.—Form  of body short and stout. Cephalosome united with 

the 1st pedigerous segment, front carrying below 2 soft tentacular appendages. 
Last 2 segments of metasome coalesced. Urosome short, in female 3-articulate, 
in male 4-articulate, the last segment being obsolete. Eye present. Anterior 
antennæ slender and of exactly the same appearance in the two sexes. Posterior 
antennæ with the outer ramus much larger than the inner. Oral parts  of same 
appearance in the two sexes, and ra ther differing in structure from those in the 
2 preceding families; terminal appendages of anterior maxillipeds very delicate, 
sensory. Natatory legs with the same number of joints m the rami as in the 2 
preceding families. L as t  pair of legs present in both sexes, in female of com

paratively simple structure, hi male very large, though ra ther slender in form, 
with none of the joints conspicuously dilated.
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R em arks .— This new family at present comprises only a single genus, 
which, however, cannot properly be placed in any of the other families here 
recorded. In  some features, and more especially in the structure of the anterior 
maxillipeds, it  exhibits some resemblance to the Rhaënnidœ ; but the uniform
appearance of both the anterior antennæ and the oral parts  in the two sexes
proves it  in reality not to belong even to the same section, but evidently to the

one here in question, viz., the Isokerandria.

Clen. 18. T h a r y b i s 1), G. 0 .  Rars, n.

Generic Characters. Body unusually short, with the anterior division 

considerably tumefied. F ront without any rostra] prominence. Urosome rather 
short in female, considerably more slender in male. Caudal rami short, each with 
3 apical setæ. Eye of a somewhat unusual appearance, being very large and 

placed close to the dorsal face. Anterior antennæ 24-articulatc, with scattered 
bristles in front, last  2 articulations well defined. Posterior antennæ with the 
inner ramus ra ther  small. Mandibles strong, with the masticatory pa r t  very com
pact, cutting edge exhibiting outside 2 unusually strong bifid teeth followed by a 
dense series of partly ciliated setæ, palp with both rami well developed. Maxillæ 

of a somewhat unusual appearance, the masticatory lobe being exceedingly large, 
with strong spines mside, whereas the palp is comparatively poorly developed. 
Anterior maxillipeds with the terminal appendages extremely delicate and penicillate 

a t the tip, as in the Phaënnidœ . Posterior maxiilipeds not much elongated, 2nd 
basal joint fusiform, terminal p a r t  comparatively short and not reflexed. N atatory  
legs of moderate size, and without any spinules on the hind face. L as t  pair of 

Jegs  in female 3-articulate, terminal joint linear and strongly spinous at the tip; 

in male very large and ra ther  asymmetrical, left leg biramous, r ight simple.
R em aiks.— Dr. Giesbrecht would probably have placed this genus within 

his sub-family Scolecithricinœ, which also comprises the genera Xanthocalanus  

and P h a en n a ; and indeed, in external appearance, and more especially in the 
structure of the anterior maxillipeds, it  strongly recalls the last-mentioned genus. 
I t  is, however, in reality very different, being not only distinguished by the uni
form appearance m the two sexes of both the anterior antennæ and the oral parts, 
hut also by the presence in the female of distinctly developed legs of the 5th pair. 

W e  know at present only a single species, to be described below,

B Nom en proprium .
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28. Tharybis macrophthalma, G-. 0 .  Sars, n. sp.
(P I. X L f t  & X I . V I).

Specific Characters.— Female. Anterior division of body, seen dorsally,
regularly elliptical in form, greatest width equalling about half the length, both 
extremities almost equally attenuated ; seen laterally, much vaulted above, with 
the dorsal margin forming quite an even curve throughout. F ro n t  scarcely at all 
produced below, tentacular filaments very delicate and reflexed. Latera l parts of 
last segment of metasome but slightly produced, forming narrowly rounded lobes. 
Urosome scarcely exceeding in length p 3 of the anterior division, genital segment 
about twice as large as the succeeding one, and slightly protuberant below. Caudal 
rami a little longer than they are broad, apical setæ of moderate length, the 
innermost but one the longest. Eye very large and conspicuous in the living 
animal, oblong quadrangular in form, and occurring close"to the dorsal face, pig
ment bright red. Anterior antennæ, when reflexed, reaching about to the end of 
the anterior division. Posterior antennæ with the inner ramus scarcely half as 
long as the outer, terminal joint of the la tter  much the largest. L as t  pair of legs 
vith  the terminal joint more than twice the length of the other 2 combined, nearly 
straight and of uniform width throughout, exhibiting outside in the middle a small 
dentiform projection, tip armed with 3 short, thick, denticulated spines, the 
innermost the largest and distinctly defined at the base, the other 2 confluent 
with the joint.

Male somewhat smaller than female, and having the urosome considerably 
more slender, equallinglabout half the length of the anterior division. Las t  pair 
of legs, when reflexed, reaching far beyond the caudal rami, right leg doubly 
geniculate, 3-articulate, 1st joint ra ther  thick and forming outside an angular pro
minence, 2nd joint slender, slightly’ widening distally, terminal joint constituting a 
claw-like incurved piepetlleft leg with the 2 basal joints very movably connectedf 
outer ramus 3-articulate. terminating in a bunch of delicate hairs, inner ramus 
uniarticulate, styliform, and nearly twice as long as the outer.

Colour.—Pody in both sexes highly pellucid, with translucent dark yellowish 
brown intestine.

Length of adult female 1.40 mm., of male 1.30 mm.

R em arks .— This Calanoid may be easily recognized by its unusually short 
and robust form, and in the living state, also by the large, dorsally placed, bright 
red eye. The anterior antennæ in the living animal are born in a somewhat 
unusual manner, exhibiting at the base an abrupt curve, and pointing obliquely 
backwards.
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O ccurrence—I  first found this peculiar Calanoid, many years ago, in the 
Christiania F jo rd  at Dröbak, where some few specimens were taken up in the 
dredge from a depth of about 100 fathoms. Subsequently I  have also met with 
it  occasionally off the west coast of Norway, and as far north as in the Trond- 
hjem Fjord, where a solitary specimen was procured from a depth of about 

150 fathoms.

Fam. 12. Pseudocyclopiidae.
Characters.—Form  of body unusually compact, recalling that in some of 

the Cyclopoida. Cephalosome continent witli the 1st pedigerous segment; front 
produced below to a distinct rostrum. L ast  2 segments of metasome united. 
Urosome in female distinctly 4-articulate, in male 5-articulate. Eye wholly absent. 
Anterior antennæ of exactly the same appearance in the two sexes, and remarkable, 
for their shortness and restricted number of articulations. Posterior antennæ with 
the basal par t  imperfectly defined from the inner ramus, which is much longer 

than the outer. Oral parts on the whole normal, except the mandibles, the cutting 

edge of which does not exhibit the regular dentition found in other Calanoids. 
Nata tory  legs having the same number of joints in the rami as in the 3 preceding 

families, being, however, distinguished by their unusually short and compact form, 
somewhat recalling tha t  in the Cyclopoida. L as t  pair of legs present in both 
sexes, in female comparatively simple, in male ra ther  complicated and very 
asymmetrical.

liem arks .— This new family is established to include the genus Pseudo

cyclopia of Scott, which, though eviden’ly belonging to the present section, cannot 
properly be placed in any of the 3 preceding families. I t  is more especially the 
unusual appearance of the 2 pairs of antennæ, which distinguishes this genus, and 
tends to remove it  from the general Calanoid type. W e are a t  present only 
acquainted with this solitary genus; but it  is very probable, tha t on a future, 
closer examination of the small Calanoids living at the bottom of the sea, some 
other nearly-related genera will he found to exist.
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Gen. 19. Pseudocyclopia, Scott, 1892.

Generic Characters, — Body short and compact, with the anterior division 
strongly vaulted above and more or less compressed. Rostral prominence deflexed, 
without any tentacular appendages. Lateral parts of last segment of metasome 
rounded off. Urosome with the last segment well developed in both sexes ; 
caudal rami short, each with 4 apical setæ. Anterior antennæ very unlike those 
in other Calanoids, being unusually short and tapering rapidly distally, with 16 
to 20 articulations, the 1st very large. Posterior antennæ with the outer ramus 
6-articulate and much shorter than the inner. Mandibles very strong, masticatory 

pa r t  thickened and having the 'cutting edge irregularly curved and minutely denti
culate, palj) with both rami well developed. Maxillæ normal. Anterior maxillipeds 

with the terminal appendages simple, setiform. Posterior maxillipeds slender, 
with the 1st basal jo in t remarkably produced at the end anteriorly ; terminal par t  
reflexed. Natatory legs with the spines- of the outer ramus remarkably strong, 
the terminal one in 2nd to 4th pairs coarsely serrate outside; seta of the 1st 
basal joint in 3rd pair transformed to a strong elongated spine. L as t  pair of 
legs in female 3-articulate, terminal joint the largest and soniferous ; those in 
male of moderate size, both legs uniramous. the right terminating in a styliform 
claw, the left with the basal part  considerably tumefied, outer pa r t  slender,
triarticulata.

R em arks.- This genus, established by Th. Scott, was erroneously referred 
by that author to the family Misophriidw, which, as shown by Dr. Giesbrecht, does 
not even belong to the Calanoida, but more properly to the Cyclopoida. The 
generic name Pseudocyclopia, proposed by Th. Scott, bears an incomenient 
resemblance to Pseudocyclops, a genus which does not belong to this, but to the 
next section (Heterarthrandria), though it certainly exhibits some resemblance in 
its external appearance, to the genus in question. Th. Scott records no less 
than 3 different species of this genus, viz., P . crassicornis, m inor  and caudata,

all of them found in the F ir th  of B'orth. None ot these species have hitherto
come under my notice. On the other hand, a form observed by me many years 
ago off the west coast of Norway, has proved to be identical with a 4th species 
recently described by Mr. Thompson from Liverpool Bay. This species will be 
described below7.
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29. Pseudocyclopia stephoides, Thompson.
(1*1. X L V II & X L V III).

Pseudocyclopia stqdioides, J . 0. Thom pson. 1’roc. L iverp. Biol. Soc., Vol. 8, p. 9I t  1*1. 6,

figs. 1, 2. PI. 7, figs. 8 —14.

Specific Characters.— Female. Anterior division of body, seen dorsally,
of nearly uniform width throughout, and oblong oval in form, anterior Extremity 

obtusely rounded, posterior scarcely a t  all contracted ; seen laterally, considerably 
vaulted above, dorsal margin forming in front a perfectly even curve as far as the 
rostrum ; the latter somewhat flattened and acutely tr iangular in form. Lateral 

parts  of last segment of metasome forming short rounded lobes. Urosome com
paratively robust, about equalling in length Vs of the anterior division, and without 

any dorsal processes (present in P .  minor), genital segment about the length of 
the 2 succeeding segments combined. Caudal rami only slightly longer than they 
are broad, and obliquely rounded a t  the tip, apical setæ of moderate length. 
Anterior antennæ not attaining even half the length of the anterior division of 
body, and composed of 20 articulations, the 1st of which is very large, though 
not attaining half the length of the remaining pa r t  of the antennæ. Posterior 

antennæ with the inner ramus remarkably produced, being about twice as long 

as the outer. L as t  pair of legs with earli of the first 2 joints exhibiting a small 

dentiform projection mside, 2nd jo in t not conspicuously dilated, terminal one 
produced a t  the tip to a slender, straight spine, and carrying outside, attached 
to separate ledges, 2 similar, though somewhat smaller spines.

M ale resembling the female both in size and general form, though having 

the urosome, as usual, more slender. L as t  pair  of legs very asymmetrical, right 
leg exceedingly slender, with the terminal jo in t occupying more than half  its length 
and having the distal p a r t  straight and band-like; left leg with the basal pa r t  

tumefied to an ex traordinary  degree, penultimate one carrying outside, a t some 

distance from the base, a small seta, distal par t  slightly expanded and having 
on each side an acute lappet, terminal joint small and somewhat spoon-shaped

Colour. Body in both sexes pellucid, with a faint yellowish tinge.

Length  of adult female 1.20 mm., of male about the same.
Remarles.— This is the largest of the 4 hitherto knowui species, and 

moreover easily recognized by the 20-articulate anterior antennæ, the greatly 
produced inner ramus of the posterior ones, and the structure of the last pair of 
legs in both sexes. In  its external appearance it  bears a very close resemblance 
to P .  crassicornis, Scott, which, however, has the anterior antennæ still shorter 

and composed of only 16 articulations.



_ 72

Occurrence.— Some few specimens of this form were found, many years 
ago, a t Christ,iansund, west coast of Norway, in a depth of about 30 fathoms. 
This is the only place on the Norwegian coast where I  have as yet met with it. 

D istribution .— Liverpool Bay (Thompson).

Section 3.

H e t e r a r t h r a n d  r i  a.

This section comprises the greater number of the hitherto known Calanoids, 
and among them are some of the most highly organized forms. W hereas the 2 
preceding sections only contain marine farms, the present one is represented both 
in the sea and in inland-lakes and ditches; some forms being also found in more 
or less brackish water. The name of the section refers to the very dissimilar 
appearance of the 2 anterior antennæ in the male, one of them being much of
same structure as in the female, whereas the other, as a rule the right one, is
peculiarly transformed, constituting a powerful grasping organ, by the aid of 
which the female is seized during copulation. This prehensile antennæ exhibits
beyond the middle a very movable articulation, which admits the terminal par t  to
he doubled back upon the adjoining part, the latter being, as a rule, greatly 
tumefied and traversed by a strong muscle, which acts upon the terminal part. 
Thereby the said antenna becomes, as it  were, divided into 3 successive sections, 
generally well defined from each other: a basal, a median, and a terminal one. 
More rarely the geniculate character is less pronounced, for instance in the genus 
Acartia', hut in the far greater number of forms it is very conspicuous, so as 
a t once to make these Calanoids recognizable from those belonging to the 2 pre
ceding sections. The 5th pair of legs are always present in both sexes, though 
in the female they may be much i educed in size. In some cases these legs are 
natatory, like the preceding pairs ;  hut in the male the outer ramus is always 
somewhat transformed, and at any rate  in one of the legs, generally the rigtb 
one, pronouncedly prehensile in structure. No difference whatever is found in 
the structure of the oral parts in the tw’o sexes, and, on the whole, the general
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habitus does not exhibit sueli great sexual dissimilarity as is often met with in the 
Amphascandrta. The males, moreover, occur in about the same number as the 
females, whereas in the above-mentioned section, male specimens are, as a rule, 
very rare , and apparently  confined to certain seasons.

The subdivision of this section is connected with no small difficulty, 
owing to the great variation in the structure of the several appendages. Tn his 
great work, Dr. Giesbreeht only records 3 families belonging to this section, viz., 
the Centropagidce, the Cimdaeidœ  and the Pontellidae, the first being subdivided 
into 4, and the last into 2 subfamilies. According to the plan followed in the 
present account, these subfamilies are here raised to the rank of true families, 
and their number has moreover been considerably increased. I  think we must a t  any 

ra te  admit the following 14 families: Centropagidae Diaptomidae-, Pseudodiaptomidae, 
Lucicutiidae, Temoridae, Metridiidae, Heterorhabdidae, Arietellidae, Candaciidae, 
Pontellidie, Parapontellidae, Acartiidm , Tortanidae, Pseudocyclopidae. W ith the 
exception of the Pseudodiaptomidae1), the Lueicu tiidœ -) and the Tortanidae3), all 
these families are represented in the fauna of Norway, and they will be mentioned 
in the following pages, short diagnoses being given of each of them.

Fam. 13. Centropagidae.
Characters.— Cephalosome well defined from the 1st pedigerous segment, 

front with 2, generally soft appendages below. L as t  2 segments of mctasome 
likewise, as a rule, well defined. Urosome consisting in female of 3, in male of 
4 or 5 segments; caudal rami more or less elongated, with the full number of 
setre. Anterior antenme consisting in female of 24 or 25 articulations; right 
antenna in male distinctly geniculate. Posterior antennæ and oral parts  on the 

whole normal. The 4 anterior pairs of legs with both rami 3-articulate. L as t  
pair  of legs in female hiramous, natatory, outer ramus with a strong unguiform

b  In th is family, I  propose to incliule the 2 genera  Pseudodiaptomus, H errick , and Poppella, 
R ichard , w hich  are undoub ted ly  n early  re la ted , and to g eth e r form  a  n a tu ra l group som ew hat 
in te rm ed iate  betw een the Diaptomidre and th e  Temoridœ.

-) This family, answ ering to  th e  sub-fam ily Leuckartiiitce of G iesbreeht, contains the  follow ing 
3 geneva: Lucicutia, Giesbr.. Isochaeta, Giesbr., and Disseta, Giesbr.

3) This fam ily is established to include the 2 anom alous genera, Tortanus, Giesbr. ( =  Corynura 
B rady) and M ormonilla, Giesbr,

i t  — Crustacea,
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projection issuing from inside the 2nd joint; those in male with the outer rami 
more or less transformed and dissimilar, that of right leg, as a ride, the stronger.

R em arks .— In the restriction here adopted, this family is chi ('fly charac
terised by the structure of the legs, the 4 anterior pairs having both rami 
3-articulate, and the last pair, a t  any rate  in the female, being natatory, like 
the preceding pairs. The strong unguiform projection always found inside the 
outer ramus of the last pair of legs in the female is also very characteristic. The 
family comprises ais yet 5 genera, iiz., Genti'opayes, Kröyer, Isias. Boeck, W.bfrj/o- 
mWCRus, G. O. Salrs, Osphranticum , Forbes, and Boeckella, Thomson. Of these 
genera, the first 2 are  exclusively marine! whereas the other 3 are chiefly peculiar 
to fresh water. The first-named 3 genera are represnnted in the fauna of Nor

way", and will he treated of below.

Gen. 20. C e n tro p a g e s ,  Kröyer, 1848.
Svii : hhti/ophorha, Lilljetiorg.

Generic Characters.— Body moderately slender, with the cephalosome some
what contracted in front, and having a well-marked cervical depression dorsally; 

rostral appendages in some cases transformed to rigid spikes. L as t  segment of 
metasome distinctly defined from the preceding segment, and having the lateral 

parts, as a rule, expanded and acutely produced. TTosome in female more or 
less asymmetrical, in male generally composed of only 4 segments. Caudal rami 

of moderate length, with the setæ comparatively short. Eve well developed, 
snbvcntral, and generally forming a distinct bulging below. Anterior antennæ very 
slender, consisting in female of 24 articulations, the last 2 joints being coalesced. 
Posterior antennæ with the outer ramus longer .than the inner, and 6-articulate. 
Anterior mnxillipeds with the distal setæ remarkably" elongated, almost claw-likc. 
Terminal joint of outer ramus in the 3 middle pairs of legs with 3 spines outside. 
L as t  pair of legs with the inner ramus well developed in both sexes and 3-arti- 
culatc; outer ramus of left leg in male Inarticulate, tha t of right leg 3-articulate, 
the last 2 joints forming together a powerful chela. No ovisac present in female.

R em arks .—This genus was established as early as the year 1848 by 
Kröyer, to include 2 species found by him, the one in the Atlantic Ocean, the 
other off the coast of Chili. As first shown by Boeck, the genus Jchtyophovha



75

of Lilljeborg is unquestionably identical with K röyer’s genus. The. chief distinguishing 
character of this genus consists in the structure of the last pair of legs, the powerful 
chela formed by the outer ramus of the right leg in the male being especially 
very characteristic. We know at present about 13 species of this genus, occurring 
in different parts  of the Oceans. All these species are marine and pelagic in their 
habits, sometimes occiEring in grea t shoals close to the surface of the sea. Two of 
the species belong to the fauna of Norway, and will be described below.

30. Centropages typicus, Kröyer.
(PI. X L 1 \,  l , l í ).

“ Caltrop/ayes typicus, K röyer. Nat.. T idsskr. N ew  series, Vol. 2, p. 588, PI. VI, figs. ‘22—2ti.

Syn: Idittjophorba denticornis, Glaus.

Specific: Characters.— Female. Anterior division of body somewhat depressed, 
seen dorsally, oblong oval in form, greatest  width considerably exceeding 1fi of 
the length, anterior extremity conspicuously contracted, posterior scarcely at all 

attenuated Cephalosoine less distinctly separated  laterally from the 1st pedigerous 
segment, front projecting below into 2 rigid, dellexed spikes. L as t  segment of 

metasome with the lateral parts considerably expanded, and projecting at the 
outer corner into a strong spiniform projection pointing obliquely backwards, and 
somewhat more extant on right than on left side. Urosome conspicuously asym
metrical, and generally turned more or less to left side, genital segment scarcely 

longer, and but slightly broader, than the succeeding segment, and carrying near 
the land edge 4 somewhat irregularly arranged slender spines, 2 subventral and 

2 subdorsal, the latter distinctly denticulate; middle segment with a slight knob

like protuberance on the right side; last segment comparatively short. Caudal 
rami about twice as long as they are broad, and slightly widening distally, being 

somewhat divergent and finely ciliated inside; innermost but one of the apical 
setæ nearly twice as long as the others. Eye forming a very conspicuous bulging 
below. Anterior antennæ, when reflexed, reaching to about the tip of the caudal 
rami, 1st, 2nd and 5th articulations each produced in front to a well-developed 
dentiform projection. Outer ramus of last pair of legs with the unguiform pro

jection ol the middle joint very strong, equalling in length the terminal joint.
Male somewhat more slender than female, and having the lateral expan

sions of last pedigerous segment less divergent, and conspicuously asymmetrical, 
the left one being much larger than the right. Urosome perfectly symmetrical 
and ra ther  slender, composed of 4 segments only. Caudal rami somewhat longer 

than in female, with the outermost seta quite short and spiniform, without cilia.
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Eight anterior antenna with the middle section ra ther  tumefied, its antepenultimate 
joint having a strong denticle in the middle of the anterior edge. Chela of last 
pair of legs very powerful, thumb strongly developed, of about the same length 
as the dactylus, and unguiformly incurved at  the tip.

Colour. Body in both sexes ra ther pellucid, in female being often tinged 
with orange or light chestnut in the middle of the anterior division.

Length of adult female reaching 1.75 mm., of male 1.60 mm.
Rem arks.— This handsome species was first described by Kröyer under 

the above name, and was subsequently recorded by Claus, who regarded it  as 
new, and described it  as Icltfyophorba denticornis. I t  is easily recognizable from 
the 2nd Norwegian species by the strong rostral spikes, the form of the lateral 
expansions of the last pedigerous segment, and that oí the urosome in the female, 
and finally, by the conspicuous dentiform projections on the anterior antennæ, 
and the very powerful chela of the right last leg in the male.

Occurrence. This form is found along the whole southern and western
coast of Norway, a t least up to the Trondbjem Fjord. On the other hand, I  have
never met with it in any of the numerous samples of plankton from the northern 
part  of the Ocean examined by me, for wdiich reason we are justified in regarding
it as a true Atlantic form. Off the Norwegian coast it  occurs both in the open
sea and in the fjords, being often found in considerable abundance at the very 
surface of the sea. I t  moves ra ther rapidly in the usual manner, now using 
chiefly the posterior antennæ, ncflv darting about in an abrupt, jerking manner 
by powerful strokes of the natatory legs and the urosome.

D istribution. Off Cape Finisterre (Kröyer), coast of F rance (Canu), 
British Isles (Brady), Heligoland ((’laus), M editerranean (Giesbreeht), Atlantic 
Ocean from Lat. 6" S to Lat. 62" N (Cleve).

31. Centropages hamatus (Lilljeborg).
(PI. X II).

Ichtyophnrba ham ata, L illjeborg. I)e (Yustaceis ex ordinibus tribus in Scania occurrentibus, 
p. 10«, PI. XXI, PI. XXVI, figs 9— 12.

Syn: lchhjophorba anyustata, Clrfuî.

Specific Characters.— Female. Body comparatively more slender than in the 
preceding species, with the anterior division, seen dorsally, somewhat attenuated 
behind. Cephalosome well defined from the 1st pedigerous segment, front tipped 
below with 2 soft recurved filaments. L as t  segment of metasomo with the 
lateral parts less expanded than in C. typicus, terminal spine shorter and
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remarkably extant on light siáb. Genital segment slightly asymmetrical ami 
considerably dilated in the middle, lateral edges finely ciliated, ventral face with 

a recurved spiniform process immediately in iront of the genital orifice. The 2 
succeeding segments of about equal size and considerably smaller than the genital 

segment. Caudal rami sublinear in form, about 3 times as long as they are 
broad, apical setæ more elongated than in C. typicus. Anterior antennæ, when 
reflexed, reaching to the end of the caudal rami, none of the articulations with 
dentiform projections. Legs comparatively more slender than in the type species, 
with the terminal spine of outer ramus more coarsely denticulate. Las t  pair of 
legs with the unguiform process much shorter than in tha t species.

Male still more slender than female, and having the lateral parts of last 

pedigerous segment but slightly expanded and nearly symmetrical. Urosome fully 
equalling half the length of the . anterior division, though, as in the preceding 

species, composed of only 4 segments. Caudal rami comparatively longer than in 
female, outermost seta not transformed. Eight anterior antennæ with the middle 
section less tumefied than in the type species, and without any dentiform projec

tion of the antepenultimate joint. Chela of right Inst leg less powerfully developed, 

thumb simple spiniform, and shorter than the dactylus.
Colour. Body in both sexes highly pellucid and nearly colourless.
Length of adult female reaching 1.35 mm., of male 1.30 mm.
Homaritea— This form was described by Prof. Lilljeborg in the year 1853 

as IcMyophorha hamata, the generic name referring to the significance of this 
Calanoid as fish-food, the specific name probably to the peculiar recurved process 
occurring below the genital segment in the female. The Ichtyophorba angustata  

of Claus is unquestionably indentical with L il l jebo rg i  species. I t  may be easily 
distinguished from C. typicus by its more slender body, the different form of the 
lateral parts  of the last pedigerous segment and of the genital segment, the soft 
character, of the frontal appendages, the total absence of denticles on the anterior 
antennæ, and, finally, by the less powerfully developed chela of the right last leg 

in the male. I t  is, moreover, ra ther  inferior in size.
Occurrence.—The present Calanoid occurs in great abundance in the Chri

stiania Fjord, even in the immediate neighbourhood of the town, and is also found 
pretty  commonly along the whole southern and western coast of Norway, both in 
the fjords and in the open sea. North of the Trondhjem Fjord it becomes more 
scarce; but according to the statements of Dr. Auriviltius, it  extends as far as 
the 70th degree of latitude. Like the preceding species, it is a true pelagic 
form, occurring, as a rule, close to the surface of the sea, and it no doubt forms
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an essential par t  of the food of several pelagic fishes, for instance the herring 
and the mackerel.

D istribution .— Coast of F ran re  (Canui, .British Isles (Brady), Heligoland 

(Glans), Kattegat (Lilljeborg), the Baltic (NordqvMt), Atlantic Ocean from Lat. 
41° to 66" N (('leve).

Gren. 21. I S i a S ,  B oeck.  18G4.

Generic Characters. —Body moderately slender, with the anterior division 
somewhat tumid and much faulted above. Ceplmlosome well defined from the 
1st pedigerous segment, but without any distinct cervical depression, front carrying 
below 2 very delicate, recurved tentacular filaments. L as t  segment of metasome 
confluent with the preceding one, and not expanded laterally. Urosome com
paratively slender, especially in male, where it consists of 5 distinct segments, 
the middle one conspicuously asymmetrical Caudal rami elongated. Eve rather 
large, though not protuberant below. Anterior antemue not much elongated, 
otherwise of a structure similar to that in Centropages. Posterior antennæ likewise 
ra ther similar. Anterior lip with the median lobe remarkably prominent. An
terior maxil'upeds less powerfully developed than in Centropages, and having the 
distal setæ not prolonged. Oral parts otherwise resembling in structure those 
in the above genus. Legs comparatively robust, the 3 middle pairs with the 2nd 

basal joint of a somewhat unusual appearance, being ¡obliquely oval in form ; 
terminal joint of outer ramus in these pairs with 3 spines outside. L as t  pair of 
legs in female with the inner ramus very small, uniarticulate; unguiform projection 
of outer ramus well marked, though ra ther short; those in male with the inner 
ramus obsolete on right side, outer ramus of both legs Inarticulate, with the distal 
joint spatulata in form and considerably larger on the right leg. No ovisac 
present in female.

Bem aiTs.—This genus, established by Boeck, wras placed by Dr. Giesbreeht 
in his subfamily Temoriua:, the subfamily t'entropagim r only comprising the genus 
Centropages. This arrangement cannot, 1 think, be admitted, since the present 
genus in reality exhibits a much closeii relation to Centropages than to any of 
the genera comprised within the subfamily Temorinæ, the structure of the last 

pair of legs especially seeming to bring it nearer to that genus. We do not know 
at present more than a single species belonging to the present genus.



32. Isias clavipes, Boeck.
(in. l u i , JUV).

Isias clavipes, Tïoeeli. Oversight over de veil Xorges Ivyster iagttagne Oopi'podor.
' Clir. Vid. Solsk. Forii. 1804, p. 242.

Svn: Is ia s  Bonnieri, Cann.

Specific Characters.- Female, i n t e r i o r  division of body, seen dorsally, 
regularly elliptical in outline, greatest  width about equalling half the length, and 
occurring in the middle, anterior extremity narrowly rounded, posterior somewhat 
blunted ; seen laterally, considerably vaulted above. Lateral parts  of last segment 
of metasome rounded off. Urosome exceeding half the length of the anterior 
division, and slightly asymmetrical, genital segment somewhat tortuous, with a 
rounded protuberance to the left side of the dorsal face, and carrying below 2 

somewhat unequal spiniform, recurved processes, one on each side of the genital 
area. Caudal rami sublinear in form, being nearly 4 times as long as they are 

'broad, apical setæ not much elongated. Anterior antennæ, when reflexed, scarcely 
reaching beyond the anterior division, some of the anterior bristles on the proximal 
p a r t  spiniform. Last pair of legs with a strong spine on the hind face of the 

2nd basal jo in t issuing near the outer corner, inner ramus very small, with1 3 
or 4 natatory  setæ; unguifonn projection of outer ramus somewhat curved and 
distinctly denticulated.

Male more slender than female, with the urosome longer and narrower, 
middle segment produced on right side to a very conspicuous conical projection 

pointing straight outwards. Bight anterior antenna with the middle section mode
rately tumefied. L as t  pair of legs w ith the inner ramus on right side obsolete, 
on left transformed to a somewhat irregularly folded lamella without any setæ; 
distal jo in t of outer rami with 4 marginal spines, tha t  of right leg much the 
larger and of oval quadrangular form, with an irregular protuberance at the base 
inside, and vitb  the outermost spine very strong; that of left leg with the inner 
edge finely ciliated and angularly produced both a t  the base and at the end.

Colour. Body, as a rule, semipellucid and of whitish colour, sometimes, 
however, in female exhibiting a light bluish hue.

Length of adult female reaching 1.35 mm., of male about the same.
Remarles.— As observed above, this is the only species of the genus as 

yet known, the form described by Mr, E . Canu as Isias B onnieri being unquestio
nably identical with Boeck’s species. I t  may be easily recognized by the general 
form of the body, the comparatively short anterior antennæ, and the peculiar 
structure of the last pair of legs, especially in the male.
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Occurrence.— Boeck observed this form at Ivarmö, west coast of Norway. 
I  have myself met with it in several localities both on the south and west coasts, 
from the Christiania F jo rd  northwards at least to the Trondhjem Fjord. In 
none of these localities did it  occur, however, in any abundance. In habits it. 
seems to be less pronouncedly pelagic than the species of Centropages, being 
sometimes found close to the shore among' algæ. On the other hand, I have 

never found it, in any of the samples of plankton taken in the open sea. Yet it 
cannot properly be considered as a true bottom-form, as 1 have found it occa

sionally, for instance, at the Zoological Station at Drübak, close to the surface 
of the sea.

D istribution .--M editerranean  (Giesbrechti, coast of France (Caini), British 
Isles (Brady), Atlantic Ocean between Lat. 30° and GO0 N. (Giesbreeht).

Gen. 2 2 . L im n o c a la n u s ,  G. o. Sai>, is 63.

Generic Characters.— Form  of body slender and elongated. Oephalosome 
nell defined from the 1st pedigerous segment; front 'with 2 very small soft appen
dages below. L ast  segment of metasome likewise distinctly defined from the 
preceding one, its lateral parts not expanded. Urosome slender, 3-articulate in 
female, 5-articulate in male. Caudal rami narrow linear, with the appendicular 
bristle ra ther elongated. Eye small, subventral. Anterior antennæ slender, 
consisting in female of 25 articulations, last joint well defined, but very small; 
right anterior antenna in male geniculate. Posterior antennæ with both ranv 

slender, the outer one the longer and distinctly 7-articulate. Mandibles with 
the masticatory par t  considerably expanded, the 2 outer denticles of the cutting 
edge simple, unguiform, palp comparatively narrow, with the inner ramus reflexed. 
Maxillæ quite normal. Anterior maxidipeds powerfully developed, with the 
distal appendages transformed to long, claw-like spines. Posterior maxillipeds 
unusually elongated. Legs slender, with the 2nd basal jo in t ra ther elongated, 
inner ramus in all pairs 3-articulate, terminal jo in t of outer ramus with only 2 
spines outside. L as t  pair of legs in female with the unguiform projection of the 
outer ramus well marked; those in male with the outer rami biarticulate, distal 
joint of left leg oblong lamellar with 4 marginal spines, tha t  of right leg some- 
w-kat club-shaped and produced inside to a long deflexed spiniform process. No 
ovisac present in female.
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Remarks. This genus was established by the present author as early as the 
year 1863, to include a peculiar fresh-water Calanoid found in the largest Norwegian 

lake, Rljüsen. The name refers to the habits of this Calanoid, which somewhat 
recall those of the marine Calani. I t  is, however, in reality very différent, as 

proved by the structure of the several appendages, and it does not even belong to 
the same section, rln the slender form of the body and the narrow elongated 

caudal rami, the species of this genus resemble some of the Temoridae, especially 
the genus Temorella of Claus; but the structure of the last  pair of legs is very 
different, and exhibits a much closer resemblance to tha t in the genus Centro pages. 
Indeed, one of the species was on this account referred to tha t  genus by M. de 
Guerne. There are, however, sufficient reasons for keeping the present genus 
apart,  though it must undoubtedly have a place in the family Centropagidae 
as- here defined. We know a t  p resent of 3 different species belonging to this 

genus, viz., L . macrurus, G. O. Sars, L . G rim aldii, de Guerne. and L . sinensis, 
Poppe. The first and last species have hitherto only been found in fresh-water 
lakes, whereas the 2nd is a more strictly marine form, though also occurring in 
the Caspian Sea. Only the first-named species belongs to the fauna of Norway.

33. Limnocalanus macrurus, G. 0 .  Sars.
(P I. L V , IiV I).

Limnocalanus macrurus, fi. O. Sars. O versigt a f  ile ¡ndenlanBske Ferskvanrtscopepotler.
Chr. Vid. S e ist. F o rk . 18(1? p 17.

Specific Characters.— Female. Anterior division of body, seen dorsally, 

narrowly elliptical in outline, greatest width but slightly exceeding 1/ s of the length, 
anterior extremity narrowly rounded, posterior somewhat contracted; seen laterally 

only very slightly vaulted above. Cephalosome with a very conspicuous cervical 
sinus, in front of which the dorsal margin is gibbously convex and declines 
obliquely to the short rostral protuberance. Urosome (including the caudal rami) 

exceeding the metasome in length, genital segment somewhat larger and thicker 
than the middle one, last segment the smallest. Caudal rami narrow linear and 

scarcely a t  all divergent, equalling in length the last 2 caudal segments combined, 
their dorsal face clothed with numerous small spikes ; outermost seta shorter than 
the others, and issuing from the outer edge at  some distance from the apical ones. 
Anterior antennæ. when reflexed, reaching about to the end of the middle caudal 
segment. L as t  pair of legs with the unguiform projection of outer ramus shorter 
than- the terminal joint, and distinctly denticulate.

12 — C rustacea.
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^inle of Eiliout the same size as the female, and rather similar in appearance, 
though having the urosome narrower and divided into 5 well-defined segments. 
Eight anterior antenna with the middle section but slightly tumefied. L as t  pair 
of legs with tlie outer rami very unequal, that of left leg much the longer, with 
the distal joint twice as long as the proximal one, that of right leg with the 
distal joint quite short, club-shaped, and carrying at the tip, outside the spiniform 
process, a very small bidentate piece (rudiment of a 3rd joint).

Colon}-. Body in both sexes highly pellucid and nearly hyaline, though,
as a rule, exhibiting within the metasome a ra ther  large oblong oil-bubble of a 
cicar orange hue.

Length of adult female reaching 2.20 mm.; that of male about the same.
Iiem a rls .— This form, which, hcing the first one described, may be regarded 

as the type of the genus, is very closely allied to the marine species, L . Grimaldii 
(de Guerne), with which it has been confounded by earlier authors. On a closer
comparison, however, it  is at once distinguished by the peculiar shape of the
cephalosome, as seen laterally. W hereas in L . Grim aldii the dorsal margin of 
this part, as in most other Calanoids, forms an uninterrupted curve up to the 
rostral prominence, in the present form it is conspicuously insinuated in the 
middle, bulging out in front of the sinus almost in a gibbous manner, to join 
the rostral prominence' in a very oblique curve, thus giving the frontal par t  of 
the body a very peculiar appearance. The size of the present form is also rather 
inferior to tha t  of the marine species.

Occurrence.—I  have found this form very abundantly ia some of the larger 
Norwegian lakes, viz., Ujösen, Tyrifjord, Bandsfjord, Storsjö and Femsjö. I t  did 

not occur in any of these lakes except at some distance from the margin, and, 
as a rule, not a t the very surface of the water, but only at some depth below 
it. In  all the specimens collected (during the summer months) a large orange- 
coloured oil-bubble was constantly found wdthin the metasome, whereas the ovarial 
tubes appeared, as it  were, shrunk, so as to be detected only with -great difficulty. 
This circumstance, in connection with the fact tha t all the specimens taken were 
fully grown, seems to prove that the propagation of this form must be confined 
to a different season of the year, perhaps the winter. I t  has been conjectured 
tha t this Calanoid might more properly be regarded as a relict marine form, a 
supposition which, however, was chiefly based upon the erroneous confusion of the 
2 nearly-allied species, L , macrurus and L . Grimaldii. I  think, however, that we 
must admit a near genealogical relationship between these 2 forms, the former 
being in all probability a direct descendant of the latter, though at present it
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ought to be regarded as specifically distinct. I t  may be worthy of note in this 
connection, tha t the present Calanoid is only found in the lowland lakes, never 
a t a height of more than 130 feet above the level of the ocean.

D istribution .—The great lakes of Sweden (Lilljeborg), Finland, and Russia 
(Nordquist), as also those of North America (Forbes).

Fam. 14. Diaptomidae.
Characters. — Cephalosome well defined from tile' 1st pedigerous segment, 

with a more or less distinct cervical depression above, front unarmed, or carrying 

below 2 soft appendages. L as t  segment of metasome with the lateral parts in 
female more or less expanded. Urosome comparatively short, consisting in female 
of 2 or 3 segments, in male of 5 segments. Caudal rami not much prolonged, 
and carrying the full number of setæ. Eye distinct, subventral. Anterior antennæ 
m female consisting of 25 articulations ; right one in male distinctly geniculate. 

Posterior antennæ with the outer ramus generally longer than the inner, and 
distinctly 7-articulate. Oral parts on the whole normal. Posterior maxilhpeds, 
however, in some cases exceedingly powerfully developed. Legs comparatively 
strongly built, inner ramus in 1st pair Inarticulate, in the 3 succeeding pairs 
3-articulate. Outer ramus of 1st pair of legs with the 2nd jo in t unarmed outside; 

terminal joint of this ramus in the 3 middle pairs comparatively short, with only 
a single spine outside. L as t  pair of legs in female not natatory, though distinctly 

biramous, inner ramus, however, very small and simple in structure, outer ramus, 
as a rule, 3-articulate, penultimate jo in t produced at the end inside to a strong 
claw-like projection, terminal jo in t very small, in some cases obsolete. L as t  pair 
of legs in male very asymmetrical, right leg much the larger, and carrying at the 

tip a slender, movable clan. Ovisac present in female.
Bemarlcs.— In the restriction here adopted, this family is chiefly charac

terised by the structure of the legs, and especially of those of the last pair in

both sexes, partly also by the shape of the urosome and the presence in the
female of a well-developed ovisac. I t  comprises exclusively inland forms, occurring 

more generally in fresh-water lakes and ponds, but sometimes also in lakes
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containing saline water; but no true marine forms lmve as yet been met with. 
We know at present of at least 2 distinct genera belonging to this family, viz., 
Diaptomus, Westwood, and Paradiaptomus, G. 0 .  S a rs1). Only the former genus 
is represented in the fauna of Norway.

i j len .  2d.  D ia p to m u s ,  W estw o o d ,  1S3G.

S_yn ; ( ila u O S a , Ivoch .

„ Wjclopsbna, M.-EwW. (p a rt) .

Generic. Characters.- Body moro or less slender, with tbm,anterior division 
evenly vaulted above. Cephalosome with a well-marked o&rviual depression at 
about the middle of the dorsal face, front tipped below with 2 soft appendages 
of comparatively small size. L as t  segment of metasome in female generally imper
fectly separated from the preceding one, lateral parts more or less expanded, and, 
as a rule, biangular, with a small denticle at each corner. Urosome in female 
generally 3-artieulate, genital segment much the largest, and wore or less dilated 
in front, middle segment small and often imperfectly separated from the anal 
segment. Caudal rami not very large, with the setæ scarcely transformed in male. 
Anterior antennæ generally slender, their length in some cases exceeding that of 
the body. Posterior antennæ with the outer ramus considerably longer than the 
inner. Posterior maxillipeds of moderate size, terminal par t  5-articulate with 
none of the setæ unguiform. Terminal joint of outer ramus in the 1st pair of 
legs with only a single spine outside. L as t  pair of legs in female with the 
terminal joint of the outer ramus generally distinct and carrying 2 apical spines, 
those in male of somewhat varying structure in the several species.

Ranvirk*. -This genus was established by Westwood as early as in the 
year 1836. The name Glaucea of Koch seems to date from about the, same year, 
but Westwood's name is tha t now generally accepted by carcinologists. The chief 
distinguishing characters from the nearly-allied genus Paradiaptomus consist in 
the presence of distinct, though small tentacular appendages to the front, the 
somewhat different structure of tire urosome, the fuller development of the

P  As show n Ijy th e  p re se n t a u th o r , th is  genus is id e n tic a l w ith  th e  gen u s Broteas o f 
L o v é» ; b u t  as th e  la t t e r  nam e h ad  b een  a p p ro p r ia te d  in Z o o logy  a t  an  e a r lie r  d a te , th a t  
o f Paradiaptomus o u g h t to  b e  re s to re d , a n d  a c c o rd in g  to  th e  ru le s  o f  p r io r ity , th e  nam e 
Lovenula r e c e n tly  p ro p o sed  b y  D r. S chm eil m u st ced e  to  t h a t  g iven  to  th e  gen u s b y  th e  
p re se n t au th o r.
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outer ramus of the posterior antennæ, the much less powerful structure of the 
posterior maxillipeds, the presence of only a single spine outside the terminal 
joint of the outer ramus in the 1st pair of legs, auri finally, the somewhat different 
appearance of the last pair  of legs in the female. The genus comprises a very 
great number of species from all parts  of the world, amounting to about 80 in all. 
Some of these species are ra ther  anomalous, and it is therefore very probable, 

tha t in future it will be found advisable to subdivide this genus into several 
distinct genera. The determination of the species is connected with 110 small 
difficulty, owing to the imperfect m anner in which they have generally been 

illustrated, most authors having contented themselvésl with only figuring some ana
tomical details of each species, generally the last pair of legs in the two sexes. 
To the fauna of Norway belong 7 species, to be described below. Besides some 
detail-figures, I  have given carefully drawn habitus-figures of botb sexes of all 
these, hoping thus to make the Norwegian species a t least easily determinable 

for students.

34. Diaptomus castor (Junne).
(PI. LVir, LVI1I).

Monoculus castor, Ju r in e . H is to ire  lies M on o c les qui se tro u v en t, au x  en v iro n s de G e n è v a | 

p. 50, PI. IV, figs. 1, H, E l. V, figs. 1, 5, p i .  V I, figs. 1, 17.

Syii : Glmi&ui rubens, K och .

Specific Characters.— Female. Body somewhat robust, with the anterior
division, seen dorsally, oblong oval in outline, greatest width somewhat in front 
of the middle, and considerably exceeding 1 3 of the length, anterior extremity 
obtusely rounded, posterior hut slightly attenuated. Cervical depression very 
conspicuous. Lateral expansions of last pedigerous segment not very large, and 

divided into 2 acute lappets. Urosome distinctly 3-articulate, middle segment well 
defined, genital segment somewhat asymmetrical and considerably ddated, forming 
on each side a triangular expansion tipped with a short denticle, the right one 
somewhat larger than the left, and placed more posteriorly. Caudal rami com
paratively short, about twice as long as they are broad. Anterior antennæ 
unusually short, when retiexed reaching but slightly beyond the anterior division 
of the body. Posterior maxillipeds more robust than in most other species, 2nd 
basal joint ra ther  broad, terminal p a r t  much shorter than this joint, and having 
the anteriorly-curving setæ partly spiniform. L as t  pair of legs willi a conspicuous 

triangular projection 011 the hind face of the 1st basal joint, inner ramus some
what shorter than the 1st jo in t  of the outer, and distinctly biartieulate, carrying
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on the tip 2 unequal spines, one of them ra ther slender’-anti elongated; terminal 
joint of outer ramus well defined though very small, inner apical spine about 3 
times as long as. the outer. Ovisac very large and oval in form.

Mrde considerably smaller and more slender than female, with the lateral 
parts  of last pedigerous segment less expanded, though, as in the female, bifurcate 

at the tip. Eight anterior antenna with the middle section considerably tumefied, 
terminal section without any projections or denticles. L as t  pair of legs with the 
inner ramus developed almost equally on both sides, tha t of right leg reaching 
beyond the 1st jo in t of the outer ramus, 2nd basal joint of same leg with a 
hyaline lamella inside in the middle, proximal joint of outer ramus acutely pro
duced at the end outside, distal jo in t with the spine of the outer edge placed in 
front of the middle; apical claw very strong and evenly curved. Left leg scarcely 
reaching beyond the penultimate joint of the right, terminal jo in t rounded, finely 
ciliated inside and projecting at the tip in a quite short, digitiform process, inside 
which a short blunt spine is fixed.

Colour of female generally yellowish or orange, tha t of male more reddish. 
Usual length of adult female 2.10 mm., of male 1.90 mm.

Remarles.— This form was described as early as the year 1820 by Jurine 
as Monoculus castor. The (Iknocäa rubeus of Koch seems to be the same species, 
and it is very probable that the 3 forms recorded by 0 .  Fr. Muller as Cyclops 
coeruleus, rubens and lacinulatus are also referable to the present species. I t  
is the largest of our Diaptomi, and is moreover easily recognized by its com
paratively robust body, the form of the lateral expansions of the last pedigerous 
segment, ami that of the genital segment in the female, and finally, by the 
unusually short anterior antennæ.

Occurrence.—I  have hitherto only met with this form in 4 localities, 3 of 
which belong to the southern pa r t  of Norway, viz., Sandüsund, Fredriksværn, 
Mærdü, whereas the 4th, Tjütö. is located much farther north, on the Nordland 
coast. In all 4 places it only occurred in shallow pools of small dimensions.

J)istrihu tion .~  SwcHen (Lilljeborg). British Isles (Brady), Germany (Sehmeil), 

Switzerland (Jurine), F rance (Richard), Spain (Bolivar).
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35. Diaptomus denticornis, Wierzejski.
(PI. L1X).

Diirjitómus denticornis, W ie rz e jsk i, 0 .  k ra jo w y c li sk n rn p m k sa c h  zi o ilz iny  p a lau id ae . N ozifrav  n 
i S] ira \v. W y d z , m a teu i, p rz y r. A kail. U n n e j. Vol. X V I, p. S.

Syn : Diaptomus castor, <L. 0. Sars (n o t Jurine).

„ „ gracilis var., W ierzejski.

„ „ hamatus, L illjeborg, M. S.

Specific Characters.—Female. Body somewhat less robust than in I), castor, 
and less strongly vaulted above. Anterior division, seen dorsally, oblong in form, 
greatest  width but slightly exceeding 1/ i o f  the length, and occurring in the middle, 
anterior extremity considerably contracted, posterior subtruncate. Late ra l  expan

sions of last pedigerous segment ra ther  large, biangular, outer angle moro 
prominent than inner. Urosome comparatively short, but slightly exceeding '/a 
o f  the length o f  the anterior division, genital segment much longer than the other 
2 combined, and but very slightly dilated in front, without any distinct lateral 

denticles ; the last 2 segments imperfectly separated dorsally. Caudal rami very 
short, not nearly twice as long as they are broad. Anterior antenna), when 
reflexed, reaching to about the end of the genital segment. Posterior maxillipeds 
not nearly so robust as in 1). castor, 2nd basal joint much narrower, terminal 
p a r t  considerably exceeding this jo in t in length. Las t  pair of legs without any 
prominence on the bind face of the 1st basal joint, inner ramus very narrow, 
uniarticulatc, and fully as long as the 1st joint of the outer ramus, terminal 
joint o f  the la tte r  obsolete, and replaced by a slender spine. Ovisac large, sub
cord ate in form.

M ale of the usual slender form, and having the lateral parts of last 

pedigerous segment scarcely at all expanded. Right anterior antenna with the 
middle section considerably tumefied, antepenultimate joint of terminal section 

bordered in front by a hyaline rim projecting at the end to a triangular promi
nence, last jo in t terminating in a hook-like anteriorly-curving projection. L as t  
pair of legs with the inner ramus very small, tha t of right leg not even reaching 
to the middle of the proximal joint of outer ramus, this joint obtusely produced 
a t the end outside, with a small denticle on the hind face of the projection, 
distal joint with the spine of the outer edge situated beyond the middle, apical 
claw slender and but slightly curved. Left leg scarcely projecting beyond the 
penultimate jo in t of the right, terminal joint rounded, projecting at the end to 
a short, blunt, digitiform process, on the outer side of which there is a small 

simple spine.



Colour of female generally bluish, of‘ male reddish orange.
Tjength of adult female 2.00 mm., of male 1.50 mm.
liem arks .— This form was at  first (in the year 1863) erroneously described 

by the present author as D. castor (Jurine). The same form was subsequently 
examined by Mr. Wierzejski, who at first regarded it  as only a variety of 
D. gracilis. G. 0 .  Sars, but in a subsequent paper recorded it as a. distinct 
species under the above name. Prof. Lilljeborg assigned to this form the provi
sional name D. hamatus, on account of the hook-like projection of the last joint 
of the right anterior antennæ in the male, and the name proposed by Mr. W ier
zejski also refers to the same character. In addition to this character, the present 

species may be easily recognized by the form of the lateral expansions of the 
last pedigerous segment in the female, and also by that of the genital segment. 
The last pair of legs, moreover, exhibit in both sexes several well-marked pecu

liarities.
Oacnrrence.— I  have found this form very abundantly in tbe neighbourhood 

of Christiania, especially in small ponds, but sometimes also in larger lakes. 
I t  also occurs in many other places in Norway, both in the lowland and in the 
mountain districts, and extends northwards as far as Bodci.

D istr ih u tm i.- - Sweden (Lilljeborg), Tatras Mountains (Wierzejski), Switzer
land, F rance  (Richard), territory of Akmolinsk, Central Asia (Lepeschkin).

36. Diaptomus bacillifer, Ivoelbel.
(PI. LX).

Didji/otmtft b a e illifr ,  Koclbel, Cavciiiologisches. S itÄ ig sb e r . d. K. K. Akiul. Wiss. W ien, Vol. XC.

Syn: D iaptomus montanus, W ierzejski.

„ - - retusus, L illjeborg, M. S.

Speci/ic Characters.— Female. Body somewhat robust, witb tbe anterior 
division, seen dorsally, oblong oval in form, greatest width considerably excelling  
'/] of the length, and occurring somewhat in front of the middle. L atera l expansions 
of last pedigerous segment somewhat resembling those in D . denticornis, but less 
distinctly biangulai. Genital segment fully twice as long as tbe other 2 caudal 
segments combined, and slightly dilated in front, with a very small denticle on each 
side. Caudal rami about twice as long as they are broad. ’Anterior antennre, 
wben reflexed, reaching about to the middle of the genital segment. L as t  pair 
of legs with the inner ramus much shorter than the 1st jo in t of the outer, but 
distinctly Inarticulate, tip blunted and somewhat incurved, with a very small hair
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outside; terminal jo in t of outer ramus well delined, with tbe apical spines of 
moderate length. Ovisac rounded.

Male considerably smaller and more slender than female, with the lateral 
parts of last pedigerous segment only very slightly expanded, though on right side 
distinctly biangular. E ight anterior antenna in male with the middle section 
moderately tumefied, antepenultimate joint of terminal section produced at the 
end anteriorly to a straight rod-like process obtuse a t  the tip and extending 

somewhat beyond the penultimate joint. .Last pair  of legs with the inner rami 
well developed, though uniarticulate and acute at tbe tip, tha t  of right leg 
extending nearly to the middle of the distal jo in t of the outer ramus, 2nd basal 
jo in t of this leg with a small hyaline lamella in the middle of the inner edge, 
proximal joint of outer ramus produced at the end outside to a triangular pro
jection, distal jo in t with the spine of the outer edge situated about in the middle, 
apical claw considerably curved. Left leg extending beyond the middle of the 
terminal jo in t of the right, 2nd basal jo in t with an appressed spiniform projection 

inside, terminal jo in t produced at the end to a ra ther  long and narrow digitiform 

process, inside which stands a slender denticulated spine.
Colour of female yellowish orange, that of male dark  red.

Length of adult female 1.80 mm., of male 1.40 mm.
Rem arks.— In  its external appearance, this form somewhat resembles D . 

denticornis. On a closer examination, however, it  may be easily distinguished by 
the more robust form of the body, and the comparatively shorter anterior antennæ, 
but especially by tbe peculiar rod-like projection of the antepenultimate joint of 
the right anterior antenna in the male. Moreover, the last pair of legs in both 

sexes exhibit several well-marked differences.
O ccam  nee.— The only place where I  have met with this form is in 

the farthest north of Norway, a t Vardü, F inmark. I t  occurred here rather 
abundantly in a shallow tarn  situated close to the town. In the same tarn  the
arctic Phyllopod, B ranch iw xta  paludosa , was very common, and the water was
moreover peopled with large shoals of D apliina mai/na.

D istribution .— Mountain lakes of Central Europe (Koelbel, Wierzejski), 
British Isles (Brady), Siberia (Lilljeborg) as far north  as the New Siberian Islands 
(the present author), territory of Akmolinsk (Lepeschkin).

13 — Crustacea.



90

37. Diaptomus laticeps, G. 0. Sais.
(PI. lA I ) .

D iaptom us laticejJS.f^àC0 . Sars. Oversigt1 a f ile indenlandske Ferskvanilscopepocler.
Glir. Vid. Kelsk. Forli. 1862, p. 10.

Specific Characters— Female. Body moderately slender, with the anterior 
division, seen dorsally, oblong in form, greatest width somewhat exceeding ’/I,1 of 
the length, and occurring quite in front, across the middle of the cephalosomc, 
anterior extremity broadly rounded, posterior gradually attenuated ; seen laterally, 
considerably dilated in front, with the dorsal margin of the cephalosome boldly 
curved. Lateral expansions of last pedigerous segment comparatively small and 
scarcely a t all extant, outer corner distinct, inner obsolete. Genital segment more 
than twice as long as the other 2 caudal segments combined, and slightly dilated in 
front, with a very small denticle on each side. Caudal rami fully as long as the 
last 2 caudal segments combined, and slightly widening distally. Anterior antennæ, 
when reflexed, extending about to the base of the candid rami. L as t  pa ir  of 
legs with a well-marked triangular projection on the hind face of 1st basal joint, 
inner ramus very short and uniarticulate. scarcely reaching beyond tbe middle of 
the 1st joint of the outer ramus, terminal joint of the la tter well defined, though 
ra ther sm a l l  apical spines comparatively short. Ovisac rounded.

Male much smaller and more slender than female, resembling tha t of the 
¡¿receding species, but somewhat more dilated anteriorly. Bight anterior antenna 
with the antepenultimate jo in t produced at the end anteriorly to a somewhat 
securiform projection extending about to the middle of the penultimate joint. 
Both legs of last pair with a small hyaline lamella inside the 2nd basal joint, 
inner ramus well developed, acuminate, that of right leg leaching beyond the 
middle of the distal jo int of outer ramus, proxima! jo in t of the la tter produced 
at the end outside to a remarkably strong spiniform projection, distal joint with 
the spine of the outer edge situated about in the middle, apical claw sharply 
curved, sub-sigmoid. Left leg extending to about the middle of the terminal 
joint of the right, last joint produced at the end to a very narrow and elongated 
digitiform process, and carrying inside it a still longer setiform spine.

Colour generally bluish.
Length of adult female reaching 1.80 mm., of male 1.40 mm.
iiem«rZ's.— This species may be easily recognized by the strongly dilated 

cephalosomc, the small size of the lateral expansions of the last pedigerous seg
ment in the female, and the structure of the last pair of legs in both sexes. The 
right anterior antenna of the male is moreover distinguished by the shape of the 
projection of its antepenultimate joint.
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Occurrence. —1 have met with this form in several of the Norwegian 
mountain lakes, for instance, Aursundsjü, Afsjö, (raavelivand, Lesjevand, as also 
in some lakes in the districts of Komsdal and Trendhjem ; and Mr. Huitfehlt-Kaas 
has recently found it in several lakes in the western pa r t  of the country.

D istribution. Jemtland, Sweden (Lilljeborg).

38. Diaptomus laciniatus, Lilljeborg.
n>i. i ,XII).

D iaptom us hwiituitus: L illjeliorg, in J .  de G uerne and J . Iti< hard , Révision des Calanides il'etui
douce, p. 47, PI. 1, figs. 22, 24, 25.

Specific Characters.— Female. Body somewhat robust of form. Anterior di\i- 
sion, seen dorsally. oblong oval in outline, greatest width considerably exceeding 

Vs of tbe length and offlcurring somewhat in front of the middle, anterior extremity 
rounded, posterior somewhat irregular. L as t  2 segments of metasome confluent 
dorsally, and earli produced laterally to very conspicuous extant lili gui fo nii lobes, 

the anterior pa ir  obtuse a t  the tip, the posterior acuminate. Urosome compara
tively short, genital segment slightly dilated in front, but without any lateral 
denticles. Caudal rauii scarcely twice as long as they are broad. Anterior 
antennæ, wdien reflexed, extending to about the base of the caudal rami. Last 
pa ir  of legs with a distinct tr iangular projection on the hind face of 1st basal 

joint, inner ramus uniarticulate and extending almost to the end of the 1st joint
of the outer, tip acutely produced, terminal joint well defined, with tbe apical

spines c,oinparati\ely short. Ovisac rounded and, as a rule, containing only a 
limited number of ova.

Male of the usual appearance, with the last 2 nedigerous segments well 
defined and not expanded laterally. Terminal pa r t  of right anterior antenna 
simple, without any projection of the antepenultimate joint. L as t  pair of legs 
wdth the inner edge of 2nd basal joint quite smooth, without any projecting 
lamella, inner ramus of right leg somewhat larger than that of left, and extending 
almost to the tip of the distal joint of the outer ramus, proximal joint of the 
la tter  produced at the end outside to a comparatively short triangular projection, 

distal joint with the spine of the outer edge situated about in the middle, apical 
claw greatly curved. Left leg extending beyond the middle of the terminal joint 
of the outer, last jo in t produced at the end to a comparatively short and blunt 
digitiform process, on the inner side of which there is a similarly short spine.

Colour sometimes dark  bluish, sometimes reddish orange.

Length of adult female 1.G0 mm., of male 1.40 mm.
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R em a rks— The female of this species is at once recognized by the peculiar 
shape of the last 2 pedigerous segments, Loth of which are produced laterally to 
very conspicuous, freely-projecting expansions separated on each side by a narrow 
incision. Otherwise it is nearly allied to D . laticeps, differing somewhat, however, 
in the structure of the last pair of legs in both sexes, as also in tbe total absence 
of any projection on the antepenultimate jo in t of the right anterior antenna in 
the male.

Occurrence.— Prof. Lilljeborg first found this form in a small lake situated 

on the summit of the Floifjeld near Bergen, and also received it from the Oster- 
dal through Miss B. Esmark. I  have myself met with it in many places in the 
country, both in lowland and in mountain lakes, and, according to the recent 
investigations of Mr. Huitfeldt-Ivaas, it  is generally distributed in the lakes of 
western Norway. The most northern locality where I have found it is the 
mainland opposite Yardö, Einmark. It here occurred very abundantly in shallow 
tarns together with Heterocope borealis and 2 Phyllopods, v iz., Branchinecta paludosa 
and Pul ¡/artemia forcipata. All rhe specimens occurring here were of a dark 
reddish orange hue, whereas those from other tracts more generally exhibited a 
bluish colour.

D istribution.- Scotland (Scott), Lake of Geneva (Cleve), Bussian Lapland 

and the Kola Peninsula (Lilljeborg).

39. Diaptomus gracilis, G. 0 .  Sars.
(PI. LX III).

D iaptonm s gracilis, G r. O .  Sars. Oversigt. a f  de inden land sk e Ferskvnndscopepoder.
Clir. Vid. Selsk. F o rh . 1862, p. 9.

Syn: D iaptom us Westwoodi, Lubbock.

Specific Character— Female, Body very slender in form, with the anterior 
division, seen dorsally, narrow oblong in form, greatest width not attaining h j  of the 
length, and occurring about in the middle, anterior extremity considerably contracted, 
posterior subtruncate. Lateral expansions of last pedigerous segment very distinctly 
biangular, each corner tipped with an acute denticle, the outer one rather produced 
and pointing straight outwards. Genital segment somewhat longer than the other 2 
caudal segments combined, and gradually dilated in front, vvith a very conspicuous 
acute denticle on each side. Caudal rami comparatively short, being scarcely 
more than twice as long as they are broad. Anterior antennæ exceedingly slender 
and elongated, extending, when reflexed, far beyond the caudal rami, in some cases 
by as much as the 4 or 5 outer joints, in other cases by only 3 of the joints.
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Last pair of legs with a well-marked triangular projection on the hind face of 
1st hasal joint, inner ramus uniarticulate and ra ther  short, not extending nearly 
to the end of the 1st jo in t of the outer ramus, terminal joint of the la tter well 
defined and of larger size than usual, inner apical spine ra ther  elongated, reaching 
as far as the tip of the claw-like projection of the preceding joint. Ovisac iii 
some cases ra ther large, sub-cordate, in other cases comparatively small, with only 
a limited number of ova

Male still more slender than female, with the lateral parts of last 
pedigerous segment less expanded, though somewhat more prominent on right 
side. Right anterior antenna with the middle section not much tumefied, ante
penultimate jo in t of terminal section produced a t  the end anteriorly to a hook
like process, in some cases very prominent, in other cases much reduced in 
size. L as t  pair of legs comparatively very large, with the inner rami rather 
dissimilar, that of right leg being much the larger and somewhat tumefied, almost 

fusiform in shape, extending far beyond the middle of the distal jo int of the outer 
ramus, proximal joint of the la tte r  produced at the end outside to a comparatively 
short triangular projection, distal joint very large and broad, with the spine of 
the outer edge occurring somewhat in front of tire middle, apical claw considerably 

curved in its distal part. Left leg extending scarcely as far as the penultimate 
jo in t of the right, inner edge of 2nd hasal jo in t angularly produced beyond the 
middle, terminal joint with a comparatively smill lamellar expansion inside the 

base, and gradually tapering to a simple digitiform process, inside which there 
is a small seta, standing out from the joint a t a right angle, and terminating in 

a brush of delicate diverging cilia.
Colour. Body generally very pellucid and almost colourless, in some 

cases, however, ornamented with a broad transverse hand of a chocolate hue 
across the anterior division.

Length of adult female 1.40 mm., of ma’e 1.20 mm.

Remarks. This form is easily recognizable from the 5 preceding species
by its slender form, hut especially by the exceedingly elongated anterior antennae.
Moreover the shape of the lateral expansions of the last pedigerous segment in
the female, and the structure of the last pair of legs in both sexes is ra ther 
characteristic. Two varieties of this species occur in Norway, the one with the 
anterior antennæ quite extraordinarily prolonged, the other with these appen
dages somewhat shorter, hut otherwise exactly agreeing with the former, no 
difference whatever being found in the structure of the last pair of legs in either 
of the sexes. The form described by Lubbock as I) . Westwoodi seems more 
properly to he referable to the latter variety.
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Occurrence. —In tlie southern part of Norway this is one of the commonest 
Diaptomi, occurring very abundantly in almost all the larger lowland lakes, and 
constituting there the essential bulk of the zoöplankton.

D istribution. Sweden (Lilljeborg), Finland (Nordquist), British Isles (Lub
bock), Germany (Sclnheil). Switzerland (Imhof), Hungary (Daday), Italy (Pavesi).

40. Diaptomus graciloides, Lilljeborg.
(PI. LXIV).

D hqttom us yracUoidcs, L illjeborg. Description de deux nouvelles espèces de Diaptom us du Nord 
de l ’E urope. Bull. Soc. Zool. France, Vol. X III, p. 150.

Specific Charneters— Female. Very like the preceding species, but some
what less slender in form, and also of ra ther  inferior size. Lateral parts of last

pedigerous segment but very slightly expanded and not at all extant, being
rounded off at the tip, though exhibiting the 2 usual denticles, which however are 
much smaller than in D. gracilis. Genital segment ra ther narrow, being far less 

dilated in its anterior part than in the above species, lateral denticles extremely
small. Caudal rami about as in 1). gracilis Anterior antennæ very slender and
elongated, reaching, when reflexed, considerably beyond the caudal rami (by about 
tlie 2 or 3 outer joints). L as t  pair of legs with a very small, somewhat liiiguiform 
projection on the hind face of the 1st basal joint, inner ramus imperfectly biarti
culata, and reaching somewhat beyond the 1st joint of the outer ramus, terminal 
joint of the latter well defined, though somewhat smaller than in D. gracilis, inner 

apical spines, as in that species, very slender, extending as far as the tip of the 
unguiform projection of the preceding joint. Ovisac small, with a very limited 

number of ova.
Male resembling that of D. gracilis, though somewhat less slender. 

Antepenultimate jo in t of right anterior antenna without any trace of a projection 
at the end. L ast  pair of legs comparatively less powerful than in D . gracilis, 
inner rami of about ecpial size and simple cylindric in form, that of right leg not 
extending to the middle of the distal joint of the outer ramus, proximal joint 
of the latter very slightly produced at the end outside, distal joint much smaller 
than in D . gracilis, with the spine of the outer edge situated beyond the middle, 
apical claw irregularly flexuous. Left leg extending far beyond the penultimate 
joint of the right., inner edge of 2nd basal joint perfectly smooth, terminal joint 
of a similar form to that in D. grudiis. but witb the seta of the inner edge not 

penicillate, and extended straight downwards.
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Colour. Body generally very pellucid and almost colourless, in some 
cases, however, of a dark  bluish hue.

Length of adult female 1.30 mm., of male 1.00 mm.
R em arks.- 1 am by no means prepared to agree with Prof. Brady in 

regarding tins form as only a variety of T). gracilis. True, it is nearly allied 
to this species; but on a closer comparison, several well-marked differences are 
found to exist, which seem to be fairly constant and prove this form to be in 
reality a well-defined species. I  was also long ago aware of the existence of this 
form, and had assigned to it the provisional name I) , microlobatus, on account 

of the small size of the lateral expansions of the last pedigerous segment in 

the female.
Occurrence.— I  have met witli this form occasionally in the lake Femsjö, 

situated at the south-eastern corner of Norway, and also not unfrequently in small 
tarns at Hammerfest and at Matsjok, Finmark. According to Mr. J .  Richard, 
it  has also been found in grea t abundance, by M i , Ch. R abot in the great lake, 
Rösvand, in Nordland.

D istribution. —Sweden (Lilljeborg), British Isles (Brady), mountain lakes 

of the Eifel, Germany (Zacharias), Kola Peninsula (Lilljeborg), territory of Ali- 
molinsk, Central Asia (Loposchkin).

Fam. Í5. Temoridae.
Characters.— Body of varying form, in some cases ra ther short and stout, in 

other cases comparatively slender. Cephalosome well defined from the 1st pedigerous 
segment, front unarmed, or provided with 2 soft tentacular appendages. L as t  A 
segments of metasome confluent, or at any rate  imperfectly defined. Urosome 
consisting in female of 3, in male of 5 segments ; caudal rami of different struc

ture in the different genera. Anterior antennæ consisting in female of 24 or 25 
articulations; right .antenna in male distinctly geniculate. Posterior antennæ and 

oral parts  on the whole normal. The 4 anterior pairs of legs with the joints of 
the inner rami more or less reduced in number. L as t  pa ir  of legs in both sexes 
simple, not natatory, without any trace of inner rami ; those in male, as usual, 
larger than in female, and prehensile. Ovisac in some cases present, but more 

frequently wanting
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firmarles.- This family, as defined above, is chiefly distinguished from the 
Ceutropatjidœ and Diaptomidae by the structnre of the legs, and more particularly 
those of the last pair, which never are natatory, nor exhibit in either of the 
sexes any trace of inner rami. In  the 4 anterior pairs these rami are moreover, 
as a i ule, much reduced in size, constituting in some cases small uniarticnlate 
pieces. The family comprises as yet 7 well-defined genera, viz , Temora, ha in i ,  
Temoropia, Scott, Temorites, G. O. Savs, Eurytemora, Giesbrechti, Heterocope, 
G. 0 .  Sars, Epischura, Forbes, and Lamellipodia, Scluneil. Of these genera, the 
first 3 comprise exclusively marine species, the 4th chiefly brack-water forms, 

whereas the last 3 genera are peculiar to inland lakes. In the Norwegian fauna 
3 of the genera are represented, and v ill be treated of below.

Gen. 24. T e m o r a ,  Baird, IS 50.
S v n : H alitem ora , Ginst>reclit.

Generic Characters,— Form  of body short and compact, 'with the anterior 

division considerably vaulted above. Cephalosome remarkably dilated and exhibi
ting at the end dorsally a gibbous prominence; front tipped with 2 very slender 
and delicate, recurved tentacular appendages. L a s t  2 segments of metasome 
confluent. Urosome with the genital segment in female comparatively short and 
scarcely a t all protuberant below. Caudal rami narrow and elongated, being 
remarkably divaricate, and in some cases asymmetrical, setæ comparatively short 
and present in the normal number, the outermost one being attached to the outer 
edge at some distance from the others. Eye very small. Anterior antennæ 
slender and elongated, composed in female, of 24 articulations only, the last 2 
being confluent. Posterior antennæ with the outer ramus scarcely longer than 
the inner, and 7-articulatc. Anterior lip not much prominent, rounded below. 
Oral parts of quite normal structure. Natatory legs with the inner rami com

pa ra t iv e»  small and Inarticulate; 2nd to 4th pairs with the first 2 joints of the 
outer ramus imperfectly separated in female, terminal joint with 3 spines outside, 
apical spine coarsely serrate. L as t  pair of legs in female very small, 3-articulate, 
first 2 joints simple, last one dentate at the tip; those in male very asymmetrical, 
left leg much the larger, 4-articulate, and distinctly forcipate, 2nd jo in t being 
produced inside to a long curved tlmmb-like process, against which the outer part 
admits of being impinged; right leg 3-artieulale, with the terminal joint unguiform, 
incurved. No ovisac present in female.
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R em arks— The species belonging to this genus may be easily recognized 
by their unusually short and compact bocfl and the very slender anterior antennæ 
and caudal rami. The name H alitemora  was proposed by Dr. Giesbrecht, to 
distinguish tbe marine species of the old genus Temora from those occurring in 
brackish and fresh water, to. which the name Eurytemora was given, both these 

groups being at that time considered as only subdhisions (subgenefa). As, however,
their generic value is now generally accepted, the name Halitemora  has been

replaced by the original name Temora, whereas tbe 2nd name has been retained, 
to d e s ig n a t e s  distinct genus, which will be treated  of farther on. We know at 
present of 4 or 5 species belonging to the present genus, all of which are true 
marine species. One: of these belongs to tbe fauna of Norway, and will be 

described below.

41. Temora longicornis (Willei-).
( r i .  LXV & LXVI).

Cyclops longicornis, O. FiO M uller. E n to rn o s !ra ra , p . 115.

Syn : remora finmarchica, B a ird .

„ Diaptomus loii gicautla tus, L n liboek .

„ Halitemora longicornis, G ie sb rec h t.

SiHTÍfie ' Characters. — Female. Anterior division of body, seen dorsally, 

broadly oval in form, greatest width a ttaining fully half the length, and occurring 
quite in front, across tbe middle of the cephalosome, an terior  extremity obtusely 
rounded, posterior gradually contracted; seen laterally, boldly vaulted above, 
grek&st c u n  ature about in the middle. Ceplinlosomo fully as long as the meta- 
some, front but very slightly produced below, dorsal gibbosity small, but distinct. 
Latera l  parts  of last segment of metasome rounded off. Urosome (comprising the 
caudal rami) somewhat exceeding half the length of the anterior division, genital 

and anal segments of about equal size, middle segment tbe smallest. Caudal 
rami perfectly symmetrical and very narrow', linear, more than twice as long as 

tbe anal segment, inner edge finely ciliated, outer edge exhibiting near  the baffi 
a small ledge; apical setæ unusually short, the innermost but one much the largest 

and having its base conspicuously dilated, seta of the outer edge occurring at 
ra ther  a long distant^1 from the others and very delicate, being scarcely at all 
ciliated. Anterior antennæ, when reilexed, reaching about to the base of tbe caudal 
rand. L as t  pair of legs with the terminal joint about tbe length of the other 2 
combined, and narrow oblong in form, projecting at the end into 4 about equal

i 1 — Crustacea;
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denticles, 2 apical and 2 lateral, that of the outer edgef distinctly delined at 

the base.
Male more slender than female, with the anterior division of the bodi

less vaulted, and the urosome considerably longer and narrower. None of the 
caudal sctæ dilated at the base. Eight anterior antenna with the middle section 
moderately tumefied, and exhibiting at th Æ n d  anteriorly a serrated lamella. Last 
pair of legs exhibiting the structure characteristic of the geiins, left leg more than 
twice as large a's the right, with the 2nd joint greatly dilated and having the 
thumb-like process long and slender, terminal joint shorter than the penultimate, 
one and scarcely broader, being produced at the tip to an acute projection, 
outside which a ciliated seta is fixed, inner edge finely ciliated and carrying 
2 small spines; right leg with the terminal joint abruptly curved near the base, 
and carrying outside a strong deflexed spine.

Colour. Body semipollucid, with a faint bluish tinge, and generally 
exhibiting on the anterior division some few, finely ramified pigmentary patches of 
a light brown or reddish colour.

Length of adult female 1.50 nun; of male about the same.
Rimarles.— This Calanoid was described as early as in the year 1785 by 

0 .  F r ,  Müller as Cyclops longicornis. It was, however, erroneously ide'htified by 
Baird and subsequent authors with M onoculus finmarchicus of Gunnerus, which, 
as shown above, is a true Calanus. The Diaptom us longicawlatus of SLubboek 
seems to be the present species. Though easily recognizable from our other 
Calanoids, this form exhibits great resemblance to some exotic species, especially 
to Calanus turbinatus of Dana, and, indeed, Mr. Th. Scott considered it to be 
the very same species. Dr. Giesbrecht, however, who seems to have had an 
opportunity of examining both these forms, keeps them apart  as distinct, though 
very nearly allied species.

Occurrence.— This is one of our commonest Calanoids, being met with 
along the whole Norwegian coast, both in the fjords and in the open sea. 
Off the south and west coasts especially, it is often found in great abundance, 
forming indeed an essential part  of the zoöplankton, and in all probability 
therefore, having great significance as fisb-food. In the Christiania Fjord I  have 
met with it  during all seasons, even in the immediate neighbourhood of the town. 
In habits it is a true pelagic form, occurring as a rule close to the surface of 
the sea. I t  moves in a peculiar revolving manner, and this seems to be the 
case with all the species of this genus, and may have given rise to the specific 
name turbinata  applied by Dana to one of them.
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D istribu tion . —British Isles (Brady), coast of France  (Caini), Shetland 
Isles, Iceland (Cleve), Baltic (G iesbrech ti  Finnish coast (Nordqvist), Atlantic 
Coast of North America (Cleve), Atlantic Ocean from lat. 40H to 72° N. (Cleve).

Gen. 16. E u r y te m o r a ,  Giesbrechti 1881.
Syn: Temora (part), L illjeborgi 

„ Temorella, Clausi

<reverie Characters.— Body of comparatively slender form, with the anterior 

division far less tumefied than in Temora. Cephalosome, as a rule, with a gibbous 
prominence at the end above, similar to tha t  occurring in Temora , front only very 

slightly prominent, and provided below with 2 extremely small, soft lappets. Last 
segment of metasome defined from the preceding one by a distinct suture, its 
lateral par ts  in some cases greatly expanded. Frosome slender, with the genital 
segment in female somewhat pro tuberant below" Caudal rami elongated and 
slightly divergent, seta?. present in the normal number. Eye of moderate size. 
Anterior antennæ comparatively short, Scarcely exceeding in length the anterior 
division, and in female 24-artieulate ; right antenna in male distinctly geniculate. 

Posterior antennæ with tbe outer ramus longer than the inner, and 7-articulate. 
Anterior lip ra ther prominent below. Mandibles, maxillæ and anterior maxillipeds 

about as in Temora. Posterior maxillipeds, however, shorter and stouter, with 
the 2nd basal joint remarkably dilated, and the terminal p a r t  somewhat recurved 
and clothed with delicate ciliated setæ. Inner ramus of 1st pair of natatory legs 
uniarticulate, tha t  of the other pairs Inarticulate ; terminal joint of outer ramus 
in the la tter  pairs with only 2 spines outside, apical spine finely denticulate on 
the outer edge. L as t  pair of legs in female 4-artieulate, penultimate joint pro
duced inside to a strong nnguiform process, last jo in t \e ry  small, with 2 unequal 
spines on the t ip ;  those in male ra ther  l a ^ e  and less asymmetrical than in 
Temora, both legs of nearly same size, 4-arficnlate, and more or less incurved, 

terminal jo in t of right leg claw-shaped, that of left spatulate at the end. Ovisac 
present in female.

Rem arks.— Tbe species of this genus were formerly referred to Tem era; 
but in the year 1881 Claus established a new genus, Temorella, for their reception. 
In the same year, and at a somewhat earlier date, Dr. Giesbrecbt had proposed 
another name, viz., E urytem ora , and though this name was merely used to desig

nate a subgenus of Temora, it has, on account of its earlier date, been preferred
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by most recent cajithiologists to that given by ( ’bins. Tbe genus, though evidently 
belonging to the same family as Temora, differs very markedly from that genus 
in several characters, among which may he named the very different structure of 
the last pair of legs in both sexes. W e know a t  present 7 or 8 species referable 
to this genus, some of which have been found in brackish water, some in perfectly 
fresh water, and some both in the sea and in inland lakes. To the fauna of 
Norway belong 3 species, to be described below.

4 2 .  Eurytemora velox ( L i l l j e b o r g i .
(PI. L X V Il & PXYUII).

Temora veloa\ L ill jebur^ ,  Urnst.. dp ovdinibus tr ibu* iii SqHiiiw oacurrtiiUibns. 
p. 177 Si. '20, fiKs. y -!> (9 ) .

Syn  : Cyclopsina lacinulata, F isch e r (W t M üllar).

„ Temora Clausii, H a r k .

Temorella Clausii, ('huis.

Kuri/leniora lacinulata. Rich 

„ Eunjtetnora Clausii P>uid\

Temorella lacinulata, U. O. Surs.

t ip i r i f ic  Characters— Fem ah .— IJody moderately slender, v.ith the anterior 
division, seen dorsally, oblong oval in form, greatest width not attaining half the 
length, and occurring about in tbe middle, anterior extremity broadly rounded, 
posterior scarcely a t all contracted; seen laterally only slightly vaulted above. 
Cephalosome scarcely longer than the 3 succeeding segments combined, and 
exhibiting at the end above a well-marked knob-like prominence. Latera l parts 
of last segment of metasome greatlyîaxpanded, forming broad posteriorly-extending 
lamellæ, each terminating in a somewhat outward-curving point, and clothed with 
delicate sensory hairs. Urosome somewhat exceeding of the length of the 
anterior division, genital segment but slightly dilated in the middle, anni segment 
of about, the same length, and smooth above. Tandai rami hut little longer than 
the anal segment, and clothed both inside and dorsally with delicate hairs; caudal 
setæ unusually short and conspicuously dilated at the base, tha t  of the outer edge 
occurring not far from the others. Anterior antennæ, when reflexed, reaching 
about to the end of the anterior division of the body, and ra ther  richly sirpplied 
with bristles. Last pair of legs with the penultimate jo in t armed outside with a 
single spine only, claw-like process comparatively short and distinctly denticulated 
outside, extending obliquely backwards. Ovisac large, rounded.

Male considerably more slender than female, and having the lateral parts 
of last segment of metasome simpleÄrounded. Urosome ra ther narrow and
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elongated ; caudal rauii equalling in length tbe last 2 segments combined, and 
having the apical seta; more elongated than in female. Right anterior antenna 

ra ther  strongly built, with tbe middle section considerably tumefied. Last pair 
of legs with tbe 2nd joint hut slightly dilated, terminal jo in t of both legs exhi

biting a slight- median subdivision, tha t  of left leg terminating in 2 obtuse lobes.
Colour. Body more or less pellucid, in some cases, however, tinged with 

yellowish brown.
Length of adult female reaching to 2.20 mm., tha t  of male to 1.85 nun.

Rem arks .—This form was first described (in the year 1853) by Sob. 
Fischer under the name of Cyclopsina lacinulata, being regarded as identical with 
0 .  F r .  Muller’s Cyclops lacinulatus, which, however, is evidently a very different 
form, and is probably referable to D iaptom us castor Ju r i  ne. The same species 
was subsequently observed by Prof. Lilljeborg, who described it  as a new' species 
of tbe genus Temora (T. velox), it is, however, only the female tha t is referable 
to tbe present species, whereas the male described by Prof. Lii Ij ebor g belongs 
to another nearly-allied species, to be described farther ou. The Temora Clausii 
of Hoek is unquestionably the present form. I t  is the largest of the known 
species, and moreover easily recognizable, a t  any ra te  in the female sex, by the 
peculiar form of the lateral expansions of the last segment of the metasome, as 

also by the less elongated caudal rami.
Occurrence. —i  have found this form ra the r  abundantly in small pools on 

2 islands lying off Arendal. The pools were located at only a short distance 
from the shore, and it is very probable therefore tha t a t times the water is 
mingled with sea-spray. This is evident from the circumstance tha t in the same 
pools the well-known Harpacticid, Tigriopus fa ir  as Fischer, occurred very plenti
fully. I have, however, met with this Calanoid also in perfectly fresh water, 
for instance in the Vansjo a t  Moss, and in tranquil creeks of the river Glommen 
(at Nipen), many miles from its mouth. The specimens in these places, however, 
were of far inferior size to those found in the brackish pools, and also much 
more pellucid. The animal moves very rapidly in abrupt bounds, and thus fully 

deserves the specific name given to the species by Prof. Lilljeborg.
D istribution .—Russia (Fischer), Germany (Schmcil), Britany (Brady), 

F rance  (Richard), Holland (Hoek), Skânc (Lilljeborg), the Baltic (Nordqvist), 
fresh-water estuaries of the Caspian Sea (the present author)
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43. Eurytemora hirundoides (Nordqvist).
(p i . L a s ) .

Temorella af/m in , var. hirundoides, Nordqvist. Die Calauiden Finland*, p. 48, Pi. TV,
figs. 5 —-11 ; P I. V , fig. 5.

Syn: Tanora velox , L illjefiorg cf- 

,, Tewoivz ¿Henw’s, Boeck (im m ature).

Specific Characters.— Female.—Body exceedingly slender, with the ante
rior division, seen dorsally, narrow oblong in form, greatest width about 
equalling y 3 of the length, and oceurring somewhat in front of the middle, 
anterior extremity narrowly rounded, posterior slightly contracted. Cephalosome 
somewhat exceeding in length the 3 succeeding segments combined, and exhibiting a 
well-marked dorsal prominence behind. L as t  segment of metasome with the lateral 
parts expanded into triangular, somewhat divergent lamelho, which, however, 
do not extend as far as the genital segment. The la tter j^omewhat dilated in 
the middle, and abrupth  contracted behind. Anal segment fully as long as the 
genital segment, and clothed dorsally with delicate spikes. Caudal rami very 
slender and elongated, somewhat exceeding in length the last 2 caudal segments 
combined, and, like the anal segment, clothed dorsallj with delicate spikes, apieafl 

setæ comparatively more elongated than in E. velcm, that of the outer edge situated 
at ra ther a long distance, from the others. Anterior antennæ, when reflexed, 
reaching scarcely to the end of the anterior division, . \a ta to ry  legs considerably
more slender than in E . velox, otherv ise of same structure. L as t  pair of legs
with the penultimate joint armed outside with 2 slender spines, unguiform process 
Comparatively larger than in E. velox, and quite smooth, extending obliquely 
backwards. Ovisac large, oblong oval in form.

Male still more slender than female, and, as usual, having tbe last seg
ment of metasome simple, not expanded laterally. Eight anterior antenna with 
tbe middle section considerably tumefied. Last pair of legs with the 2nd joint 
on both sides conspicuously dilated, exhibiting inside a rounded expansion, terminal 
joint without any median subdivision, tha t  of right legi conspicuously dilated 
at the base, that of left leg terminating in 3 lobules with a hollow space 
between them.

Colour.— Body in both sexes highly pellucid and almost colourless.
Length of adult female reaching to 1.15 mm.
liminaris.— This form has generally been considered as only a variety of

E. affinis, Poppe. In  my opinion, however, it ought to be specifically distinguished 
with fully as much reason as the 3 forms, E. hirundo, Giesb-recbt, E . lacustris, 
Poppe, and E . gracilis} G. 0 .  Saurs. All the 4 species are certainly very closely
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related, and in all probability stand in a close genealogical relation to each otber; 
but as long as no distinct transitions between them have been demonstrated to 
exist, they must be kept apart. The true E . affinis, Poppe, of which I  have had 
specimens foi examination, is a much more robust form, and differs moreover, 
at any rate  in the female sex, in the larger size of the lateral expansions of the 
last segment of the metasome, as also in the shape of the genital segment. The 
specimen described by Prof. Lilljeborg as the male of his Temora velox, is 
undoubtedly referable to the present sp e c ie ^ -a n d  this is also the case with the 
form recorded by Boeck as Temora r e t e ,  and tha t  named T. inerm is, the latter 
supposed species being only founded on immature specimens, in which the lateral 
expansions of the last segment of the metasome have not yet been formed.

Ocmrrence .— I  bave found this form both in the sea and in brackish 
lakes and ditches round the greater  par t  of the Norwegian coast. On the other 

hand, I  have never met with it in perfectly fresh water. At the Zoological Station 
at Dröbak, it  is often taken close to the shore in comparatively salt watei:, and 
I  have also occasionally found it in plankton-samp] e s taken in the Brevik F jord . 
1 have come across it in quite extraordinary  abundance in a brackisb lake at 
Kolvereid, Namdal, and this is tbe most northerly  place where I  have observed it.

D istribution. - S k â n e  (Lilljeborg), Finnish coast (Nordqvist).

44. Eurytemora lacustris, Poppe.
(PI. LXX).

Temorella lacustris, Poppe, Zeilscliv. f. wiss. Zool. Vol. -15, p. 278, PI. 15, figs. 1 0 -  13.

8 3 -11: Temorella interm edin , N ordqvist.

Specific Characters.— Female. Body somewhat less slender than in E. 

hirundoides, with the anterior division, seen dorsally, oblong oval in form, greatest 
widtb exceeding fij-s of the length and occurring (pute in front, across the middle 
of the cephalosome. anterior extremity rounded, posterior somewhat contracted. 
Cephalosome occupying about half the length of the anterior  division, and exln 
biting in the middle dorsally a slight cervical depression, and at the end a 

well-marked knob-hke prominence. L as t  segment of metasome. scarcely a t  all 
expanded laterally. Urosome ra ther slender, genital segment but slightly dilated 

in the middle, anal segment fully as long, but much narrower, and perfectly 
smooth above. Caudal rami not quite a ttaining the length of the 2 preceding 
segments combined, but like them smooth above; setæ of moderate, length, that 
of the outer edge scarcely shorter than the others, and situated at ra ther a long
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distance from them. Anterior antennæ, when reflexed, reaching to about the end 
of the ¿interior division of the body. Natatory legs exactly as in E. hirundoides.
Last pair ofl legs with the penultimate joint armed outside, as in E. hirundoides,
with 2 spines, which however are considerably shorter;  outer apical spine likewise 
shorter than in the said species ; ungniform process ra ther  strong and extending 
straight inwards, at<a right angle with the axis of the leg. Ovisac of moderate 

size, rounded.
Male resembling that of E . hirundoides, but differing slightly in the 

structure of the last pair of legs, the 2nd joint of which is less dilated ; terminal 
joint of right leg very slender, being scarcely a t all dilated at the base, that of
left leg terminating in 2 rounded lobes.

Colour.— Body in both sexes highly pellucid and almost colourless.
Length of adult female 1.30 mm.
Rem arks.— This form was first described by Poppe as Temorella lacustris, 

and was subsequently recorded by Nordqvist under another specific name, viz., 
T . intennedia. I t  is closely allied to E. hirundoides, though differing conspicuously 
in the simple structure of the last segment of the metasome, which does not form 
any lamellar expansions in the adult female. .Moreover the delicate spikes with 
which the anal segment and the caudal rami in E. hirundoides are clothed, are 
wanting here. Finally, the last pair of legs exhibit in both sexes some small 
differences referred to in the above diagnosis.

Occurrence.— I  have hitherto only found this form in a single locality, 
viz., in the Femsjö; where some few specimens were captured I t  is never found 
except in perfectly fresh water; hence the specific name proposed by Poppe.

D istribution .— Sweden (Lilljeborg), northern Germany (Poppe), Finland 
(Nordqvist), Ladoga (idem).

Gen. 17. H e te ro co p e , G. o .  Sars, i s g 3 .

Generic Characters.— Body more or less robust, with the anterior division 
moderately vaulted above. Cephalosome somewhat expanded in the middle and 
having above a distinct cervical depression, front quite unarmed below. Last 
segment of metasome confluent with the praceding one, and without any lateral 
expansions. Urosome moderately slender, genital segment in female much the 
largest and more or loss protuberant belone Caudal rami comparatif ely short
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and brnad, transversely truncated at the tip, se tie much reduced in number, only 
3 on each ramus being fully developed. Eye ra ther  large and situated far 
forward. Anterior antennæ slender, and composed in female of 25 articulations, 
the last ra ther  small, hut well defined from the preceding one; right anterior 

antenna in male geniculate. Posterior antennæ with the outer ramus mueli n a r 
rower than the inner, and composed of 6 joints only. Anterior lip comparatively 
large and broad, with the median lobe densely hairy. Mandibles with the cutting 
teeth simple, not bidentata, palp 11 ith the inner ramus much longer than the 
outer. Maxillae normal. Maxillipeds ra ther  strongly built, the anterior ones with 
the terminal appendages claw-like, though1 comparatively short; the posterior ones 

with the i ¡'1st basal joint comparatively broad, and carrying anteriorly unusually 
strong seta', terminal par t  composed of 4 joints only. Inner ramus of all the 

natatory legs very small and uniartieulate, terminal jo in t of outer ramus with 
only 2 spines outside, apical spine in 2nd to 4th pairs coarsely serrate  on the 
onterf edge>.- L as t  pair of legs in female 4-artionlate, 1st jo in t confluent with tha t 
on the other sidej I terminal joint of different form in the different speeijSS and 

coarsely dentate, «pical denticle generally much elongated and elaw-like; those in 
male on the whole built upon the same type as in the genus Cremora, the left leg 
being much the larger, and >m\ mg a lo n g  curved, thumb-like process issuing from 

inside the 2nd joint. Ovisac in female wanting, or a t any ra te  imperfectly 
developed.

T em a ris .— This genus was established in the year 1S63 by the present 
author, to comprise 2 Norwegian fresh-vmter Calanoids, one of which had been 
described at  a somewhat earlier date by Prof. Lilljeborgi as a species of D'uip- 
tonwsjf The genus is unquestionably referable to the family Temoriihe. as here 
defined, the last pair of legs in particular exhibiting an evident resemblance in 
their structure to those in the typical genus Timora. Yet this genus is clearly 
characterised Loth from Temora and the other genera comprised in this family 

by several pacularities, among which may he mentioned the rudimentary condition 
of the inner ramus of the natatory legs, a character which has given rise to the 
generic name. We know7 at present 4 species of this genus, one of which has 
been found in the Caspian Sea, whereas the other 3 are true frcsh-water forms. 
These 3 species belong to the fauna of Norway, and will be described below7.

15 — Crustacea.
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45. Heterocope saliens (Lilljeborg).
(PI. L X X I  & L X X II) .

Diajitonnifrisalions, m lljeb o rg . Qfvers. Vet. A kail. F5rh . Vol. 19, p. '195, I']. 3, fias. 18 31.

Syn: Heterocope robusta, G. O. Sars.
„ — alpina. G. 0 . Sars (imm ature).

„ — romana, I mii of.

Specific Characters.— Female. Bod)' comparatively robust, with the anterior 
division, seen dorsally, oblong oval in form, greatest width not attaining half the 
length, and occurring about in the middle, anterior extremity abruptly contracted 
and obtusely truncated at the tip, posterior slightly attenuated. Urosome scarcely 
attaining half the length of the anterior Division, genital segment about the length 
of the other 2 combined, and having the genital protuberance simple, without any 
spines or appendages, anal segment shorter than the middle one. Caudal rami
about the length of the anal segment, and scarcely widening distally, each carrying
outside the 3 apical setæ a small unciliated bristle, not attaining the length of 
the ramus. Anterior antennæ, when reflexed, reaching somewhat beyond the 2nd 
caudal segment. Last pair of legs with tbe terminal joint considerably dilated, 
lamellar, carrying outside 2 spinules, inside 4 distinctly bidentate denticles, 
apical spine very long and coarsely denticulate in its distal part.

Male of about the same size as the female, and not very different in shape,
though the urosome is comparatively more slender, and, as usual, 5-articulate. 
E ight anterior antenna with the middle section but slightly tumefied. Natatory 
legs of same structure as in the female. Eight last leg with the outer 2 joints 
well defined, and together about the length of the antepenultimate one, the 
la tter  without any protuberance of the inner edge; terminal joint of left leg 
oblong oval in form, about 3 times as long as it is broad, and finely ciliated 
inside, inner apical spine ra ther  elongated.

Colour.— Body generally of a beautiful ultramarine hue, antennæ, oral 
parts and urosome often tinged with dark orange.

Length of adult female about 3 mm.
Remarles.— As stated above, this form was first described by Prof. Lillje

borg as Diaptomus saliens, and the same form was somewhat la ter recorded by
the present author under the name of Heterocope robusta, Prof. L ill jeborg i paper
being at  tha t time unknown to him. The Heterocope romana of Imhof is unque
stionably the same species, and this is also the case with the form recorded by 
the present author as H . alpina, which was only founded on immature specimens 
of H . saliens. I t  may be regarded as the type of the present genus.
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Occurrence.—I have met with this beautiful Calanoid in many places in 
Norway, in the lowland, and especially in the mountain lakes. According to the 
recent investigations of Mr. Huitfeldt-Kaas, it is generally distributed in almost 
all the lakes of the western pa r t  of Norway, and it has been found occasionally 
by Mr. Rabot in the g rea t  lake Rösvand in Nordland. The most northerly place 
where I have met with it, is at Bodo, located somewhat north of the Arctic 
Circle. As a rule, it is found as a true limnetic form in larger lakes, where it 
constitutes an essential food of the trout; but occasionally it also occurs in 
comparatively small tarns and ditches. I t  moves in a peculiar jerky manner, 
chiefly by rhythmical strokes of the posterior antennae, only now and then making 

a quick bound by employing its natatory  legs and urosome. The specific name 
proposed by Prof. Lilljeborg refers to this peculiar motion.

D istribution.— Lakes of Sweden (Lilljeborg), Russia (Poggenpol), central 
Germany (Gruber, etc.), Bohemia (Fric), North I ta ly  (Pavesi), Switzerland (lmhof).

46. Heterocope borealis (Fischer).
(PI. LX X III).

Cyclopsina boreali*, F ischer, in M iddendorfs Sib irische Beine“. Zool. p. 158.
PI.  VIH , figs. 40—4fi.

Syn : Heterocope robusta, G ruber (not G. 0 . Sars).

„ —  saliens, N ordqvist (not L illjeborg).

„ — W eismanni, lm hof.

Specific. Characters.— Female. Body considerably more robust than in the 
preceding species, with the anterior division, seen dorsally, oval in form, greatest 
width nearly a ttaining half the length, and occurring about in the middle. Uro
some about the length of the metasome, genital segment fully as long as the 
other ‘2 combined, hind part of genital a rea  with a slight incurved dentiform 

projection on each side, anal segment shorter than the middle one. Caudal rami 
short and broad, widening distalliy, and slightly divergent, apical setæ conspi
cuously dilated at the base, the middle one somewhat longer than the other 2, 
bristle outside them comparatively larger than in H . saliens, a ttaining the length 
of the caudal rami. Anterior antennæ, when reflexed, reaching but little beyond 
the genital segment. L as t  pa ir  of legs with the terminal joint comparatively 
narrower than in H . saliens, and having the denticles of the inner edge less 
distinctly bidentate, apical spine very slender

Male resembling that of H. saliens, but moro robust of form, with the 
middle section of right anterior an tenna  more tumefied. Outer ramus of 2nd to
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4th pairs of legs peculiarly transfoi med on right side. Larst pair  of legs on the 
whole resembling those in the male of 11. saliens, though exhibiting some small 
differences: right, leg with the 2nd joint produced inside to a knob-like prominence, 
the last 2 joints imperfectly defined from each other; left leg with tIre terminal 
joint coinparatively narrower and more elongated, exceeding in length the 2 pre
ceding joints combined.

Colour.— Boíl}' generally of a dark olivaceous hue, anterior antennæ and 
caudal rauii tinged with reddish brown.

Length of adult female somewhat exceeding 3 nini.
iik m aris . - - 'There cannot in my opiniun be any doubt that this is the 

Cyclopsina borealis originally described by Seb. Frseher. sines,'! as shown by the 
present author, it is the only species of Heterocope occurring in the tract from 
which Fischer received his material. Owing to tbe imperfect description given 
by that author, it was not recognized, however, by subsequent carcinologists. and 

in the year 1890 it was re-described by Dr. lmhof as a new species under the 
name of H . W eismanni. By some other authors (Nordqvist, Gruber) it  was 

confounded with 11. saliens, Lilljeb., to which species it certainly bears a great 
resemblance. On a closer comparison, however, it may be easily distinguished 
by its considerabl) more robust body, the comparatively shorter anterior antennæ, 
and also by some slight differences in the structure of the caudal rami and the 
last pair of legs in both sexes. A character quite peculiai to the present 
species, and not found in am  other known Calanoid, has been first pointed out 
by Dr. Gruber, viz., the peculiar transformation in the male of the outer ramus 

on the right side of the 2nd to 4th pairs of legs. This transformation is perfectly 
constant; and will alone suffice to distinguish the male of the present species.

OerurreJiee.— I have only met with this form in the eastern par t  of Fin- 
mark, where it seems to be generally distributed in small tarns and ditches. It 
oB urs  ui this way in great abundance on the mainland opposite Vardü, as also 
at Matsjok, an affluent to the rivor Tana. In habits it agrees with H. saliens, 
moving in a similar jerky manner.

Distribution. — Siberia, in the livers Taimyr and Boganida (Fischer), lana  
territory, New Siberian Islands, territory of Akmolinsk (the p iesent author), Kola 
Peninsula and Nova Zembla (Lilljeborg), Bodensbe (lmhof).
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47. Heterocope appendiculata, G. O. Sars.
(PI. LXXIV).

Heterocope appendiculata, Or. O. Sars. O versigt af de indeulandske Ferskvandscopepoder.
Chr. Vid. Seisk. Forh . 18<iÜ, p. 13.

¡Specific Characters.— Female. Body considerably more slender than in 
the 2 preceding species, with the anterior division, seen dorsally, oblong in form, 

greatest width but slightly exceeding %  of the length, and occurring somewhat 
in front of the middle. Urosome exceeding half the length of the anterior division, 
genital segment shorter than the other ‘2 combined, and carrying in front of the 
genital orifice a transverse row of 8 peculiar, reflexed appendages; anal segment 
longer than the middle one. Caudal rami about twice as long as they are broad, 
bristle at the outer corner wanting, and replaced by a slight dentiform projection. 
Anterior antennæ very slender and elongated, reaching, when reflexed, beyond the 

caudal rami. L as t  pair of legs with the terminal joint very narrow, denticles of 
the inner edge simple, apical spine very slender.

Male still more slender than female, and having the middle section of 
right anterior antenna only slightly tumefied. Last pa ir  of legs differing con
spicuously from those in the 2 preceding species, r ight leg ra ther produced and 
peculiarly contorted, having the 3 outer jo in ts  confluent into a  falciform piece; 

left leg with the thumb-like process bulbously dilated at the tip, terminal joint 

ra ther  narrow, with the apical spine quite short.
Colour.— Body semipellucid and generally ol a light bluish green hue, 

anterior antennæ and urosome in male tinged with orange.
Length of adult female 2.20 mm.
R em arks.— This species may at once be distinguished from the 2 pre

ceding ones by its more slender form of body, the greatly elongated anterior 
antennæ, and the peculiar appendages occurring in front of the female genital 
orifice, the la tter character having given rise to the specific name. I t  is also 
ra ther  inferior in size to the other 2 Norwegian species, and exhibits a somewhat 

different structure in the last pair of legs.
Occurrence.— In the southern pa r t  of Norway, this species is by far the 

commonest, occurring in grea t abundance in almost all the larger lakes, and 
there constituting an essential pa r t  of the food of several fresh-water fishes, 
In the northern and western par ts  of the country, as also in the mountain lakes, 

its place is taken by H . saliens, with which it  agrees perfectly in habits.
D istribu tion .— Sweden (Lilljeborg), F in land (Nordqvist), Ladoga (idem), 

Northern Germany (Zacharias), Russian Lapland (Richard).



Fam. 16. Metridiidae.
Characters.— Body of comparatively slender form, with the cephalosome 

well defined from the 1st pedigerous segment, front somewhat produced and 
carrying bclowr 2 delicate, ciliated filaments. L as t  2 segments of metasome united. 
Urosome more or less elongated, and consisting in female of 3, in male of 5 
segments. Caudal rami comparatively broad, flattened, with the full number of 
setæ. Eye very small, subventral. Anterior antennæ moderately slender, and 
consisting in female of 24 articulations, the 7th and 8th being united; left antenna 
in male, as a rule geniculate, and richly supplied with sensory appendages. Posterior 
antennæ and oral parts on the whole normal. The 4 anterior pairs of legs with 
both rami 3-articulate, outer ramus of 2nd to 4th pairs very large, more or less 
lamellar, with comparatively short spines, 3 of which occur outside the terminal 
joint. Inner ramus of 2nd pair with the 1st jo in t peculiarly transformed. Last 
paii of legs simple, not natatory, being very small in female, in male, as usual, 
somewhat larger and prehensile, right leg the larger. No ovisac present in female.

1ù m arl's .— In this new’ family I  propose to include the 2 nearly-allied 
genera M etridia, Boeck and Pleuromamma, Giesbrecht. These genera, it is true, 
in some respects apparently exhibit a close resemblance to the T e m o r i d a hut 
the structure of the natatory legs is essentially different, and more resembles that 
in the next family (Heterorhabdidae. With this family they also agree in the 
circumstance that the left anterior antenna in the male is generally prehensile. 
Finally, a peculiarity, not mentioned in the above diagnosis, may be here named, 
viz., the luminous power of the animal, when alive. This power seems to be 
common to all the Metridiidæ, whereas it has not been observed in any other 

Calanoids. In one of the genera (Pleuromamma), a  special luminous organ is 
pS sen t ,  and though this organ is vaulting in M etridia, all the species of that 
genus observed in the living state, have been found to emit light when disturbed 
Both genera are represented in the fauna of Norway, and will be treated 
of below.

Gun. 18. M etrid ia , Boeck, 1864.

tjeneric Characters. — Body slender and elongated, with the anterior divi
sion only slightly tumefied. Cephalosome without any cervical depression above, 
rostral projection smooth in front, tentacular filaments very slender. Latera1}
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parts of last segment of metasome not expanded, though in some cases angular 
at the tip. Urosome narrow and elongated, genital segment scarcely at all 
protuberant below, anal segment slightly widening distally. Caudal rami flattened, 

with the setæ comparatively short, one of them attached to the outer edge, at
some distance from the others. No special luminous organ present. Anterior

antennæ conspicuously attenuated, with some of the proximal joints projecting 
into small denticles, last  joint very small, but well defined from the preceding
one, which carries anteriorly an unusually long and slender bristle; prehensile
antenna of male (generally the left) with the sensory appendages of moderate 
size and uniform appearance. Posterior antennæ with the outer ramus scarcely 
longer than the inner, and ©’-articulate. Anterior lip somewhat prominent, and 
defined in front by a slight sinus. Posterior maxillipeds very slender, with the 
terminal part 5-articulate and longer than the 2nd basal joint. Inner ramus of 
2nd to 4th pairs of legs about half the length of the outer, its terminal jo in t 
with 2 setæ on the outer edge, 1st joint in 2nd pair with strong hamiform pro
cesses inside; outer ramus of these pairs moderately dilated, with the apical 

spine well developed and finely denticulate on the outer edge; its 1st jo in t in 

3rd pair somewhat larger than in the other pairs, and having a small incision 
at the end outside. L as t  pair  of legs in female 3- or 4-articiliate, with slender 
setæ at the tip; those in male 5-articulate and more or less strongly incurved, 
right leg with the terminal jo in t but slightly dilated, antepenultimale joint, as a 
rule, with a slender spiniform process inside.

Rem arks.— This genus was established in the year 1864 by Boeck, to 
comprise 2 Norwegian species, and its near  relation to the genus Pleuromma  of 

Claus ( =  Pleuromamma, Giesbr.) was a t  the same time mentioned. The chief 
distinction between these 2 genera consists in the presence or absence of a 
special luminous organ, the la tter being constantly found in tbç genus Pleuro

m a m m a whereas in m etrid ia  no such organ exists. In addition to this character, 
some other differences may, on a closer comparison, be demonstrated to exist, 
justifying the separation of these 2 genera, the more so as several species of 
each of them have been found. We know at present no less than 9 species 
referable to the present genus, 2 of which belong to the Norwegian fauna and 
will he described below
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48. Metridia longa (Lubbock).
(PI. I.XXV’ & LXXVI).

(Jala-HHS lonyns, Lubbock. Oil some A rctic  Species o f Calani rho, Ann. nat. hist., ser. 2,
Vol. 14, p. 127, PI. 5, fig. io .

Syn: M etridia arm ata, Boeck.

Specific phahact&s.- Fem ah. Body exceedingly slender, with the anterior 
division, seen dorsall}, oblong in form, greatest width but slightly exceeding 
of the length, and occurring about in the middle, anterior extremity somewhat 
contracted and narrowly rounded at the tip, posterior gradually attenuated, 
(lephalosome much shorter than metasome, and having the dorsal face-quite  

evenly vaulted, rostral projection somewhat prominent. Lateral parts of last 
Segment of metasome rounded off at the tip. Urosome very slender, exceeding 

in length the metasome, genital segment about the length of the other 2 com
bined, and only very slightly dilated in front. Caudal rami comparatively large, 
fully as long as the anal segment, and somewhat widening distally,. apical set;©' 
ra ther short, the innermost but one the longest, seta of the outer edge occurring 
at about 2/3 of the length of the caudal ramus. Anterior antennæ, when reflexed, 
reaching about to the middle of the genital segment, 1st, 2nd. 4th, 5th, 6th 
and lUth joints each produced at the end anteriorly to a small dentiform 

projection. Last pair  of legs distinctly 4-articulate, last jo int the smallest, 
and carrying 3 slender ciliated setæ, the innermost the longest, and extending 
obliquely inwards.

Male ra ther  smaller than female and still more slender, with the urosome 
very narrow and elongated. Left anterior antennæ (more rarely the right! 
geniculate, with the middle section only slightly tumefied. L as t  pair of legs 
exhibiting the structure characteristic of the genus, terminal joint of both legs 
oblong in form, with the distal part  somewhat contracted, spiniform process of 
antepenultimate joint of right leg ra ther  elongated, slightly sigmoid and finely 
denticulated on one side distally.

Colour. —Body in both sexes highly pellucid, almost hyaline, sometimes 
with a slight brimstone-coloured shade on the anterior par t  of the cephalosome.

Length of adult female reaching to 4.30 mm., of male to 3.70 mm.
Remarles.— This form was described, though rather imperfectly, by Lubbock 

in the year 1854 as Calanus longus. The same form was subsequently found 
off the Norwegian coast by Boeck, who describes it  as M etridia armata, the 
specific name being probably derived from the dentiform projections which some 
of the ar ticulations of the anterior antemfie form in front. I t  may be regarded
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ns the type of the genus, and is easily recognizable from most other Calanoids
by its very slender and elongated form.

Occurrence.— I have met with this form along the whole Norwegian coast, 

from the Christiania F jord  to Vudsö, hut as a rule only in greater  depths, below 
100 fathoms. This form often occurs in great abundance, especially in the 

deep fjords; and it  was also found ra the r  frequently in some of the samples of 
plankton taken from deep water in the open sea during the cruise of the "‘Mi

chael Sars--. In the living state it is so exceedingly pellucid, tha t in spite of its 
comparatively large size, it is not easy to detect. I t  moves in the usual mannei-, 
now proceeding at quite an even rate  by rapid vibrations of the posterior antennæ, 
now jumping along abruptly by powerful strokes of the nata tory  legs and urosome. 
W hen disturbed, it sends out from its body a bright flash of a bluish colour. This
flash is so intense, that even by full day-light it can easily be seen.

D istribution. Faroe  Channel (Norman), Baffin’s Bay (Hansen), Spitsbergen 
(Lilljeborgi, the Ivara Sea (Hansen), P olar  basin crossed by Nansen (the present 
author), A tlantic Ocean from lat. 56°  to 7ö° N. (Giesbrechti.

49. Metridia lucens, Boeck.
(PI. LX X V II).

M etridia lucens, Boeck. Oversigt over de ved N orges X yster forekoum e Oopepoder.
Clir. Vid. Selsk. Forli. 1864, p. 2.48.

Syn : M etridia arm ata, B rady  (not Boeck).

Paracalanus hibernicus, B rady & R oberts.

„ M etridia hibernica, G iesbrechti

Specific (characters.— Female. Body somewhat less slender than in the 
preceding species. Cephalosome about the length of the metasome. and remarkably 
vaulted above in the middle, rostral projection less prominent than in M . longa. 
Lateral parts  of last  segment of metasome acutangular at the tip. Urosome 
comparatively shorter than in M . longa, genital segment not attaining the length 
of the other 2 combined. Caudal rami scarcely as long as the anal segment, 

and of nearly uniform breadth  throughout, outermost seta situated about in the 
middle of' the outer edge. Anterior antennæ, when reflexed, reaching but slightly 

beyond the anterior division of the body, structure about as in M. longa, except 
tha t  the dentiform projection is wanting in the 10th articulation. L as t  pair  of 

legs composed of only 3 joints, the last  2 being united.
Male, resembling tha t  of M . longa, but having the cephalosome more 

strongly vaulted above. Left anterior antenna (more rarely  the right) geniculate.
10 — Crustacea.



1 1 4

L ast  pair of legs of a structure similar to that in 1/ longa, but with the 
terminal joint on both legs less attenuated distally.

Colour.— Body in both sexes highly pellucid, and almost colourless.
Length of adult female 2.50 mm., of male 2.30 mm.
Rem arks.— This form is closely allied to M. longa, hut is of much inferior 

size, and moreover easily distinguished by its somewhat less slender form, the 
shorter caudal rami, and the much more strongly vaulted cephalosome. Finally, 
the last pair of legs in the female are only 3-articulate, the outer 2 joints being 
confluent. The form described by Brady in his work on the British Copepoda 
as M. armata is unquestionably the present species. I t  was subsequently recorded 
by the same author under another name, viz., Paracalam is hibernicus, and Dr. 
Giesbrecht in his great work records it as M etridia hibernica, not being at tbat 
time aware of its identity with Boeck’s species.

Occurrence.— W hereas .1/, longa must be regarded as a true Arctic form, 
the present species is evidently of a more southern range. I  have found it rather 
commonly along the south and west coasts of Norway and, unlike what is the 
ease with M. longa, it is often met with near the surface of the sea. I t  extends 
northwards a t least to the Lofoten Islands, and it  was also found in some of the 
plankton-samples taken in the open sea during the cruise of the “Michael S a rs” . 
On the other hand, I  have never found it in any samples from the Arctic Ocean. 
Tlie luminous property of this form is mentioned by Boeck, who for this reason 

proposed for it the specific name lucens.
D istribution.— British Isles (Brady), Iceland, Faroe  Channel (Norman), 

Atlantic Ocean between lat. 50° and 62° N. (Cleve).

Gen. 19. P l e u r o m a m m a ,  Giesbrecht, 1898.

Sj-n: Pleuromma, Claus (no t Donescliall).

Generic Characters.— Form  of body generally less slender than in M etridia, 
in some cases rather different in the two sexösi| Cephalosome with a \e ry  conspi
cuous dark-coloured mammilliform knob (luminous organ) on right side, a t the base 
of the posterior maxillipeds, rostral prominence generally with 1 or 2 dentiform 
ledges in front, tentacular appendages shorter than in Met) idia. L atera l  parts 
of last segment of metasome rounded off. Urosome less slender than in Metridia, 
with the genital segment in female considerably protuberant below; anal segment
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somewhat flattened, widening distally, and projecting on caeli side in a conspicuous 
angular corner. Caudal rami comparatively smaller than in M etridia. Anterior 
antennæ resembling in structure those in the above-named genus, some of the 
proximal articulations being produced as more or less conspicuous dentiform p ro 
jections, generally wanting in malts; left antenna in the la tter  as a rule geniculate, 
and having the proximal sensory appendages very large, leaf-like. Posterior 

antennæ with the outer ramus longer than the inner, and distinctly 7-articulate. 
Anterior lip rallier prominent and defined in front by a deep transverse sinus. Oral 
parts scaicely differing in their s tructure from those in M etridia. Natatory legs, 
on the other hand, much more strongly built, with the outer ramus of 2nd to Hit 
pairs very large and expanded, with comparatively short spines and setæ; that 
of 3rd pair  with a very deep incision at the end of the 1st joint. Inner ramus 
in these pairs- not attaining half the length of the outer, and having only a 
single seta outside the terminal joint; tha t  of 2nd pair with the 1st jo in t distinctly 
hooked inside. L a s t  pair of legs in female 2- or -f-articulate; those in male 
5-articulate, with the terminal joint of right leg securiformly dilated, and the 
penultimate jo in t of sarae leg armed inside with a short spiniform process.

Rem ark  s’.— This genus was established by Claus, to include the Diaptomus 
abdominalis, Lubbock, and another M editerranean species P . gracile, C ls.; but 
as the generic name proposed, Pleurom na, had been previously appropriated in 

Zoology, Dr. Giesbrecht has recently changed it to Pleuromamma. This change 
becomes the more necessary, as the organ regarded by Claus as an eye, has 
turned out to be of a very different nature, being undoubtedly, as first suggested 
by Dr. Dahl, a special luminous organ. The genus is very nearly related to 

M etridia, though differing not only in the presence of the above-named organ, 
hut also in some other features mentioned in the above diagnosis. We know at 
present of 6 species of this genus, one of which belongs to the fauna of Norway, 

and will be described below.

50. Pleuromamma robusta (Dahl).
(PI. L X X V III & LXXIXV

PleureDDmti robustum^ P. Dalii in „Zool. A nzeiger'“, Vol. 1(1, p. 105.

Specific Characters.— Female. Body, as compared with the other sp«eies, 
somewhat robust, with the anterior  division, seen dorsally, oblong oval in form, 
greatesi width exceeding of the length, '.a'nd occurring a little behind the 
middle, anterior extremity somewhat contracted and triangularly produced at the 
tip, posterior only slightly attenuated, ( 'ephalosomc not. attaining the length of
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the metasomtÿ dorsal face considerably vaulted, rostral projection somewhat pro
minent, and having in front 2 dentiform ledges. Lateral parts of last segment 
of metasome obtusely rounded. Urosome slightly exceeding half the length of 
the anterior division, genital segment bulging considerably below. Caudal rami 
comparatively small, shorter than the anal segment, outermost seta occurring in 
about the middle of the outer edge. Anterior antennæ, when reilexed, reaching 
beyond the middle of the 2nd caudal segment, dentiform projections of the prox
imal joints comparatively small and not recurved. L as t  pair of legs distinctly 
4-articulate, terminal joint lamellarly dilated and oval in form, being finely ciliated 
on both edges and armed at the tip with 3 setæ, the outer 2 ra ther short, the 
innermost very slender and elongated, extending obliquely inwards.

Male much smader than female and of more slender form, with the nro- 
some perfectly symmetrical and very narrow, 2nd and 3rd segment partly hairy 
outside. Left anterior antenna distinctly geniculate, and having the sensory 
appendage's of the proximal joints very large. Second pair of legs with the inner 
ramus of same structure on both sides, and agreeing with that in the female. Last 
pair of legs very asymmetrical, right leg much the larger and having the terminal 
joint considerably dilated, securiform, tha t cf left leg much narrower, oblong.

Colour not yet ascertained.
Length of adult female 4.30 mm., of male 3.50 mm.
.Remarks.— This species has been briefly mentioned by I)r. F. Dalii in 

the above-quoted Journa l:  but no detailed description or figures have as yet 
been published. I  think, however, that I  am right in identifying the present form 
with Dahl’s species, as it seems to agree pretty well with it both in size and in 
some of the anatomical details mentioned by tha t author.

Occurrence.— Some few specimens of this handsome species were found 
in a plankton-sample taken during the cruise of the "Michael Bars" in 1900, at 
Stat. 9, located somewhat North of the Faroe Islands, the depth being recorded 
to be from 200 to 400 metres. A single female specimen also occurred in another 
plankton-sample taken during the same cruise in the Storfjord, inland from 
Aalesund (Stat. 4), its occurrence here evidently proving this form to be a true 
member of the Norwegian fauna.

Didri.butio)i.— Atlantic Ocean in depths from 100 to 1500 meters (Dalii), 
Faroe Channel, West of Ireland (Norman’s collection) *).

’) D eterm ined Uy tlie p resen t author.
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Fam. 17. Heterorhabdidae.
Characters.— Body more or loss depressed, and generally lnglily pellucid 

Cephalosome well defined from the 1st pedigerous segment, front more or less 
produced, and carrying below 2 delicate tentacular filaments. L as t  2 segments 

of metasome united. Urosome consisting in female of 3 or 4 segments, in male 
of 5 segments. Caudal rami of different shape in the different genera, in some 

cases asymmetrical; setæ present in the normal number. Anterior antennæ very 
slender, in some cases of quite an extraordinary  length, and composed in female 
of 25 articulations ; left antenna in male generally geniculate. Posterior antennæ 
with the rami more or less unequally developed. Oral parts, especially mandibles 

and maxillæ, differing conspicuously in their s tructure from those parts in other 
Calanoids. Legs with both ravni tri articulate ; last pa ir  biramous and natatory, 
like the preceding pairs, outer rami of this pa ir  slightly transformed in male. 
No ovisac present in female.

Bem arks.—The forms belonging to this family, in the restriction here 
adopted, are chiefly characterised by the pellucid, more or less depressed body, 
the very slender anterior antennæ, the anomalous structure of some of the oral 
parts, and finally, by the fact that the last pa ir  of legs are  biramous and n a ta 
tory, like the preceding pairs. In the last-named character, this family agrees 
with the CentrojxCgidœ ; but it is otherwise very different. The family comprises 
at present 3 distinct genera, viz., Heterorhabdus. Gie.sbr., Haloptilus, Gicsbr. and 
A ugaptilus, Giesbr. The first 2 of these genera are represented in the fauna 
of Norway, and will by treated of below.

(¿eu. 20. H e te ro rh a b d u s ,  Giesbrecht, 1898.
Syn: Ileterochœta , Claus (not W estwood).

Generic Characters.— Body more or less robust, with the anterior division 
somewhat vaulted above, and depressed only in its anterior part. Cephalosome 
comparatively short, with a well-marked cervical depression above in the middle, 
front slightly projecting in front and carrying below 2 nearly stra ight tentacular 
appendages. Lateral parts  of last  segment of metasome not produced. Urosome 
of moderate length, and consisting in female of 4 segments, the last of which, 
however, is imperfectly defined from the caudal ram i; the la tter  scarcely at all
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divergent, and conspicuously asymmetrical, the left one being -the larger, and 
having one of the apical setæ excessively prolonged. Eye wholly wanting. An
terior antennæ greatly attenuated and abruptly curved in their proximal p a r t ;  
left one in the male geniculate. Posterior antennæ with the rami of not very 
different length, the outer one 7-articulate. Mandibles with the cutting teeth much 
reduced in number, the outermost one widely separated from the others and claw
shaped, with a peculiar rim outside; palp well developed, with the inner ramus 
shorter than the outer. Maxilla- with the inner ramus of the palp quite rudi
mentary j  outis' ramus greatly produced, and tipped with long setæ. Anterior 
maxillipeds exceedingly powerful, and aimed ip their distal par t  with strong, 
anteriorly-curving claw-like spines, proximal digitifera] lobes rudimentary. Posterior 
maxillipeds scarcely longer than the anterior ones, and much n a r ro w e r  with the 
2nd basal joint very slender, terminal part 5-articulate, and clothed with com
paratively short setæ. Legs powerfully developed, outer ramus in 2nd to 4th 
pairs very large, with the terminal jo in t considerably expanded, especially in the 
3rd pair, and having both the spines and the setæ. unusually short. Last pair 
of legs in female considerably smaller than the preceding ones, outer ramus with 
a 1 slender falciform spine inside the 2nd joint; those in male somewhat larger, 
with the outer rami subprehensile and without any natatory setæ.

Ixemurliÿ.— This genus was established ft the year 1863 by Claus, to 
comprise 2 Mediterranean species. As, how evei’, the generic name, Ilcterochwtu. 
proposed by him had been previously appropriated in Zoology. Dr. Giesbrecht 
has recently changed it to Hetererhnbihis. I t  is a very distinct genus, easily 
recognizable, among other things, by the peculiar asymmetry of the caudal rami, 

and the excessive length of one of the apical setæ issuing from the left ramus. 
Dr. Giesbrecht enumerates no less than 13 species belonging to this genus, and 
a 14th, H . compactus, G. 0 .  Sars, has been added by the present author from 
Nansen’s Polar Expedition. Only a single species belongs to the fauna of Nor
way, and it will he described below.

51. Heterorhabdus norvegicus (Boeck).
(PJ. L X X X  & l.X X X I).

Heterochaeta norvegica, Boeck. Nye Slæ gter og A rte r a f  Saltvandscopepoder.
Chr. Vid. Selsk. F o rh . 1872, p. 40.

Specific Characters.—Female. Body moderately slender, with the anterior 
division, seen dursally, oval fusiform in outline, greatest width somewhat exceeding 
7a of the length, and occurring about in the m iddlif lanterior  extremity gradually 
narrowed and obtusely truncated at the tip, with a knob-like, projection in the
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middle of the front, posterior extremity only slightly contracted ; seen laterally, 
evenly vaulted above Cephalosome about equalling in length the 3 succeeding 
segments combined, and distinctly depressed in its anterior part, front somewhat 
abruptly bent anteriorly, tentacular appendages very slender and extending obliquely 
backwards. Lateral parts  of last segment of metasome broadly roundel  a t the tip. 
Urosome equalling about half the length of the anterior division, genital segment 
fully as long as the 2 succeeding ones combined, and i ather tumefied in the middle, 
bulging considerably below, and having!a slight dorsal depression behind; posterior 
edge of this and the 2 succeeding segments finely denticulate above Anal segment 
not widening at all distally, and on left side wholly conlluent with the correspon
ding caudal ramus, on right side only faintly defined. Left caudal ramus much 
larger than right, both slightly attenuated, heing cut off very obliquely at the end 
in such a m anner that only 2 of the marginal setæ issue from the tip, the other 
3 from the outer edge; outer «pical seta of left ramus excessively prolonged, even 
exceeding the whole body in length, and terminating in a very slender, hair-like 

point. Anterior antennæ about the length of the body, and having the 1st joint 
ra ther  largo and compressed, equalling in length the 5 succeeding joints com
bined, distal par t  very slender and generally extended directly laterally'. Anterior 
maxillipeds with the distal claws very strong, though not nearly attaining the 
length of the stem. 1’osterior maxillipeds with a rem arkably  prolonged, subsigmoid 
spine issuing from the middle of the 1st basal jo in t anteriorly. Inner ramus of 

3rd pair  of legs not attaining even Vs of the length of the outer. L a s t  pair of 
legs with the outer ram us about twice the length of the inner, falciform spine 
shorter than the terminal jo in t and extending almost straight inwards.

M ale somewhat more slender than female, with the urosome very narrow. 
Left  anterior antenna with the middle section but slightly tumefied, terminal 
section very slender, and 4-articulate. L a s t  pair  of legs somewhat asymmetrical, 
right leg with a large and abruptly curved, sausage-sbaped prominence inside the 

2nd basal joint, outer ramus ra ther  strongly built, with the 1st jo in t remarkably 
produced at the end outside, 2nd joint oval in form, with an irregular pro tuber
ance inside, terminal joint but slightly exceeding in length the 2 preceding ones 
combined, the apical par t  being quite short;  outer ramus of left leg of about 
same length as tha t  of the right, terminal jo in t lamellar and produced at the tip 
to a slender, somewhat flexuous spine of moderate length.

Colour.— Body highly pellucid, with a faint yellowish tinge, and exhibiting 
within the anterior division a number of clear globular oil-bubldes.

Length  of adult female reaching to 4.20 m m , tha t of male about 

the same.
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Rem arks .— This form was briefly mentioned by Boeck in the above- 
mentioned paper, and some figures of it were given by the present author in his 
account of the Crustacea procured during Nansen’s Polar Expedition. I t  is nearly 
allied to the 2 Mediterranean species, H . spinifrons  and H . papillatus, recorded 
by Claus; but it  is of larger size than either of them, and moreover differs in 
the relative length of the anterior antennæ, and in the structure of the last pair 

of legs in the male.
Occurrence.— Boeck first found this form at Haugesund, west coast of 

Norway. I  have myself taken it in several places, from the Christiania Fjord 
and as far north as the Lofoten Islands, but only in greater depths, of more than 
150 fathoms. It, also occurred not unfrequently in some plankton-samples taken 
from deep water in the open sea during the cruise of the “Michael Sars” in 1900.

D isfritaition. -  Polar basin crossed by Nansen, in several places ra ther 
abundantly (tbe present author), Greenland, F a ro e  ('bannel (Norman's collection).

Gen. 21. H a l o p t i l u s ,  Giesbrecht, i f f ) *
Syn: Hemicalanus, Claus (not Dana).

Generic, Characters.— Body subdepressed and highly pellucid, Cephalo
some comparatively large; more or less produced in front, and without any 
distinct cervical depression ; rostral filaments slender and recurved. Lateral parts 
of last segment of metasome not expanded. Urosome comparatively short, com
posed in female of 4, in male of 5 segments. Caudal rami perfectly symmetrical, 
not much produced, and somewhat divergent, setæ normally developed, and richly 
plumous. Eye wholly absent. Anterior antennæ very slender and narrow, with 
some of the bristles much elongated; left antenna in male geniculate. Posterior 
antennæ with the inner ramus greatly produced, outer ramus comparatively small. 
Mandibles with the masticatory part  very narrow and bifurcate a t the tip, palp 
slender, with the inner ramus much longer than the outer. Maxillæ with the 
inner ramus of the palp small, but distinct, outer ramus considerably produced, 
and carrying at the tip long plumous setæ. Anterior maxillipeds of moderate 
size, with all the lobes distinctly developed, distal setæ not claw-like. Posterior 
maxillipeds much larger than the anterior, terminal pa r t  5-articulate and clothed 
with long, anteriorly-curving setæ. Legs not very powerful, outer ramus of 2nd 
to 4th pairs of moderate size, with the terminal joint far less expanded than in
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Heterorhabdus, apical spine slender, setiform. L as t  pair of legs in female resem
bling in structure the preceding pairs, but of inferior size, 2nd jo in t of outer 
ramus without any falciform spine inside; those in male with the outer rami 
imperfectly prehensile.

R em arks .— This genus was established by Claus in the year 1863, to 
comprise some M editerranean Calanoids distinguished by the extraordinary pellu- 
cidity of the body, and the richly plumose setæ with which some of the appendages 
were ornamented. The generic name proposed, H em icalanus, had however previ
ously been used by D ana in a different sense, and for this reason it  has recently 
been replaced by Dr. (ficsbrecht with tha t of Haloptilus. Two of the species 

described by Claus as belonging to this genus have moreover been transferred 
by the same author to ano the r  nearly-related genus, Aiujcqdilus, Giesbr. In the 
restriction now generally adopted, the present genus is easily recognized by 

the perfectly hyaline, sub-depressed body, the comparatively short urosome, the 
exceedingly slender anterior antennæ, and the greatly produced inner ramus of 
the posterior ones. Moreover the structure of the oral parts is ra the r  charac

teristic. W e know at p resent of 11 or 12 species belonging to this genus. They 
are, on the whole, southern in distribution, (i of the species occurring in the 

M editerranean, the others in the Pacific and the tropical par t  of the Atlantic Ocean. 
Two of the species, however, have been sta ted  to occur occasionally in the Nor
wegian Sea, one of them even as far north  as in the Polar basin crossed by Nansen. 
These 2 species, which can thus only be regarded as quite exceptional visitors 
in the northern ocean, will be described below.

52. Haloptilus longicornis (Claus).
( n .  TjX X X II & L X X X III, fig. 1).

Hemicalanus Jmvjicomis, Claus. Die freilebenden Copepodjfc, p. 179, ¡PI. X X IX , fig. 1.

Speáfic ( 'haraeíexá.— Female. Body ra ther  slender and distinctly depressed, 
with the anterior division, seen dorsally, oblong fusiform in outline, greatest width 
scarcely exceeding ]/3 of the length, and occurring about in the middle, anterior 
extremity somewhat contracted, though slightly widening at the insertion of the 

anterior antennæ, and projecting in the middle to a knob-like prominence, posterior 
extremity considerably narrowed. Cephalosome about the length of the metasome 
and genital segment taken together, rostra l prominence obtuse, and occurring not 
far from the frontal edge; tentacular filaments very delicate. L as t  segment of 
metasome with the lateral parts not a t all expanded. Urosome scarcely exceeding

17 — Crustacea.



i/5 of the length of the anterior division, genital segment somewhat dilated in 
its anterior part, and about the length of the 3 succeeding segments combined. 
Caudal rami of moderate size and slightly divergent, setæ not very different in 
length, and densely plumose, the outermost one issuing from a separate ledge of 
the outer edge, the others from the transversely truncated tip. Anterior antennæ 
of quite extraordinary' length, being more than twice as long as the whole 
body, and very slender, with some of the bristles greatly elongated and extending 
in different directions. Posterior antennæ with the inner ramus greatly produced 
and very slender, outer ramus scarcely more than Vs as long, and composed of 
7 articulations. Legs of 2nd to 4th pairs with the inner ramus scarcely half as 
long as the outer, terminal joint of the latter about as long as the other 2 com

bined, and somewhat narrowed distally. L as t  pair of legs with a slender seta 
issuing from the outer corner of the 2nd basal joint.

Colour. Body highly pellucid, and almost perfectly hyaline. Length of 

adult female 2.15 mm.
Remarks. This form, first described by ('laus from the Mediterranean, 

is easily recognizable from the other species of this genus by the excessively 
elongated anterior antennæ, and by the slight, knob-like projection of the front. 
I t  is also ra ther  inferior in size to most of the other species.

Occurrence.— A solitary, but well-preserved female specimen of this form 
was found in a plankton-sample taken during the cruise of the “Michael S a rs” 
in 1901, a t Stat. 25 a, located between F inm ark and Bear Island.

nistrihulioii. Mediterranean (Claus), Atlantic and Pacific Oceans between 
26° N. and 40° S. Lat. (Giesbrecht), gulf of Guinea (Scott).

53. Haloptilus acutifrons, Giesbr.
(PI. I. \  X \  111, fig. 2) .

Hemicalanus acutifrons, Giesbrecht, Pelagische Oopc-podeii. Panna cl. golf. Neapel, p. 381. PI. 3, 

fig. 11. 1*1. 27, rig. 12, 1*1. 42, figs. 12, 2o.
Syn : Hemicalanus spin ifrons , G. 0 . Sars.

Specific < 'har notar s. — Female. Anterior division of body, seen dorsally, 

narrow oblong in form, greatest width only slightly exceeding 1/4 of the length, 
and occurring somewhat in front of the middle, anterior extremity produced to a 
long spini form projection pointing straight anteriorly, posterior gradually narrowed. 
Cephalosome occupying more than half the length of the body, rostral prominence 
very slight and somewhat remote from the frontal edge, tentacular filaments ra ther 
slender. Urosome very short and somewhat thicker than in II. longicornis, other
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wise of a very similar structure. Anterior antennæ shorter than in tha t species, 
reaching, when reflwxed, beyond the caudal rami by about, tbc 5 outer joints. 

Posterior antennæ with the inner ramus about tu ice the length of the outer. 
Oral pa its  and legs nearly as in the preceding species.

Colour. Body perfectly hyaline.
Length  of adult female 3.20 mm.
lïem arks. I  am now of opinion that the specimen described from Nan

sen's Polar Expedition as H em icalanus sp  in i frons  is more properly ’referable to 
the above-named M editerranean species, with which it  seems to agree fairly well, 

except in its size, which is somewhat, larger. Another specimen, exactly agreeing 
with that found in the Polar Sea, has subsequently been captured farther south, 
in the Norwegian Sea, for which reason the species is now1 included in the F auna  
of Nonvay. I t  may be at once- distinguished from II. longicornis by the spiniform 
projection of the front, and the far less elongated anterior antennæ.

Oocurrenee. -The above-described specimen was found in a  jilankton- 
sample taken during the cruise of the '‘Michael S a r s ’: in 1900 at Stat. 3d, located 
between J a n  Mayen and the Norwegian coast, the depth being recorded to be 
from 500 to 1000 metres.

D istribution - Mediterranean (Giesbrecht).

Fam. Í8. Arietellidae.
(diam eters. Body comparatively robust, not depressed ( lephalosome, 

as a rule, well defined from the 1st pedigerous segment, front more or less 
produced below and carrying 2 tentacular appendages. L a s t  2 segments of 
metasome united. Urosome coinparativeh short, composes in female of 4, in 
male of 5 segments. Caudal rami well defined, short, with some of the apical 
setæ much elongated. Anterior antennæ less slender than in the Heterorhahdidm, 
in some cases very short, number of articulations considerably reduced, left 
antenna, as a rule, longer than the right, and in male imperfectly geniculate, 
with the terminal par t  very short, biarticulate. Posterior antennæ wdth the inner 
ramus longer than the outer, and having a limited number of setæ at the tip. 

Oral parts somewhat resembling in structure those in the Heterorhabdido1 ; mandi
bular palp, however, without any trace of an inner ramus, and posterior maxil-
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lipcds more robust, with the terminal pa r t  reflexed. The 4 anterior pairs of legs 
comparatively short and compact, with both rami triartieulate and less unequal 
than in the Reterorhidididu;. Last pair of legs not natatory in either of the sexes, 
inner ramus rudimentary or quite wanting.

liem ariv. - The type of this new' family is the genus Arietellus  of Gies- 
brecht, which was referred by that author to his subfamily HeterocJitatinm, 
though in some respects, and more especially in the structnrc of the last pair of 
legs, it differs very materially from the 3 genera now included in the family 
Rcterorhididldiv. On the other hand, it exhibita a close relationship to the genus 
Pxiwnisojihriii of Scott, as also to another new' genus, Scottula, to be described 
below, these 3 genera accordingly forming together a natural group or family. 
The chief distinctive character of this family, as compared with the Helerorhuhdidte, 
is the very different structure of the last pair of legs, these in the la tter family being 
natatory like the preceding ones, whereas in the present family they are much 
reduced in size, and not a t all natatory  in either of the sexes. This is appar
ently a character of fundamental importance, and has for this reason been taken 
into consideration in the distinction of several other Calanoid families. Another 
peculiar feature characteristic of the present family, is the inequality of the 

anterior antennæ in both sexes, the left one being the longer. This inequality 
is especially conspicuous in the genus Scottula, and is also present, though in a 
less conspicuous manner, in the genus Paruutieojihrki. In the typical genus 
Arietfdlus, it is true, no mention of such an inequality has been m ade; hut, 
taking into consideration the near relationship of this genus to l^trim m ojdiriu, 
it seems to me very probable tha t this character lias been overlooked, as it 
actually was previously in the case of Puramixuphriu. Of the 3 genera at present 
comprised within the family Arietidlidw, 2 are represented in the fauna of Norway, 
and will be treated  of below'.

Gen. 22. S c o t tu la ,  G. O. Sara. n.

G alene Qhaructere. Body quite calanoid in appearance, with the anterior 
division moderately tumefied; front considerably produced below, and carrying 2 
straight tentacular appendages. Last segment of metasome simple, w'ithout any 
subdorsal projections. Urosome moderately slender, with the genital segment in 
female comparatively short. Caudal rami with 3 of the setæ much elongated,
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outermost seta quite rudimentary. Eye wholly absent. Anterior antennæ of 
moderate length, and very unequal in both sexes, the  left one being much the 

longer; both antennæ in male with long, band-like sensory appendages on the 
proximal part. Posterior  antennæ with the inner ramus very slenifW, outer 

6-articnlate, with the terminal joint comparatively short. Mandibles very strong, 
with only 4 cutting teeth, the outermost claw-like, palp with the ramus shorter 
than the basal part. Maxillæ with the masticatory lobe poorly developed and 
armed with only 2 spines, inner ramus of palp altogether wanting, outejt large, 
sub-sigmoid, with 3 long curved setæ at the tip. Loth pairs of maxillipeds power
fully developed, the anterior ones with the last joint of the basal pa r t  dilated in 
the middle, and carrying anteriorly a comparatively short but strong spine, 

appendages of the terminal par t  slender, claw-like. Posterior maxillipeds with 
the terminal par t  5-artioulateAand armed with strong- claw-like spines finely den
ticulated on both edges. N atatory  legs moderately strong, basal par t  not pro
duced at the end inside, 2nd joint of inner ramus normal. L as t  pair  of legs in 
female ra ther  small, 3-articulate, 2nd joint not produced inside, terminal joint of 

moderate size and tipped with an ordinary seta; those in male 5-artieulate ami 
but slightly asymmetrical, terminal joint on both legs transformed to a slender claw.

llem ari'x .— Phis new genus is undoubtedly nearly allied to A rietellus  of 

Giesbreelit, differing,! however, not only in the very conspicuous inequality of the 
anterior antennæ, but also in the structure of the last pair  of legs and that of 
the caudal rami. I have much pleasure in naming this genus in honour of the 
distinguished Scottish naturalist, Ph. Scott, who has done so much important work 
in this order. A genus of Ostracoda, Scottia, has already, as is well known, been 
established by ('anon Norman, likewise in honour of this naturalist. Plie present 
genus comprises as yet only a single species, to be described belowc

54. Scottula inæqvieornis, G. O. Sags, n. sp.
(PI. LXXXLV i  L X X X V ).

S p e c i f i c  C 1 Ih i  meters. ■Female. Anterior division of body but slightly 

vaulted above, seen dorsally, regularly elliptical in form, greatest width equalling 
about half the length and occurring in the middle, both extremities gradually 
tapered, the anterior one narrowly rounded, the posterior deeply emarginated in 
the middle. Cephalosoml well defined from the 1st pedigerous segment, rostral 
prominence ra the r  large, conical, and pointing straight downwards, tentacular 
appendages slender and elongated Lateral lobes of last segment of metasome
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somewhat produced and narrowly rounded at the tip. Urosome exceeding in 
length x/s of the anterior division, genital segment scarcely protuberant below. 
Caudal rami scarcely twice as long as they are broad, and not at all divergent, 
outermost seta present only as a minute hair, outermost but one only slightly longer 
than the caudal rami, the other 3 very much elongated. Left anterior antenna 
about the length of the anterior division of the body, and composed of 20 articu
lations, 7th to 10th very small; right antenna  much shorter, scarcely reaching, 
when reflexed, beyond the 1st pedigerous segment, and composed of 19 arti
culations only, bristles on both antennæ partly ciliated. Posterior antennæ with 
the distal joint of the inner ramus shorter than the proximal one. Last pair of 
legs with the 2nd joint provided at the end inside with a long seta, terminal 
joint about the length of the other 2 combined, and armed outside with 2 short 

spines.
M ule resembling the female in shape, but of considerably smaller size, 

and, as usual, having the urosome narrower and 5-articulate. Anterior antennæ 
exhibiting a similar inequality in length to tha t in the female, both provided on 
the proximal part  with long band-like sensory appendages curved backwards, left 
one with an imperfect hinge near the tip, middle section scarcely a t all tume
fied. Right last leg a little longer than left, but otherwise of a very similar 
structure.

Colour. Body ra ther pellucid, with a light yellowish grey tinge.
Length of adult female 1.10 mm., of male 0.86 mm.
fíem urís .— As mentioned above, this is as yet the only known species of 

the present genus, I t  is easily recognizable from all our other Calanoids by the 
very conspicuous inequality of the anterior antennæ. Its appearance is otherwise 
quite calanoid.

Occurrence.— Some few specimens of this peculiar Calanoid, all of the 
female sex, were found many years ago by the present author in the upper par t  
of the Christiania Fjord , not far from the town, the depth being about 30 fathoms. 
A solitary male specimen, the one figured here, was further captured last summer 
in another locality of the Norwegian coast, viz., in the Storfjord, inland from 
Aalesund, a t a depth of about 60 fathoms. I t  is a true bottom-form, always 
keeping close to the ground, and accordingly can only be procured by the aid 
of the dredge. This circumstance, in addition to its small size and insignificant 
colouring, may be the cause of its having escaped the attention of other authors, 
even that of the sharp-sighted Scottish naturalist. ' I ' l l .  Scott.
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Gen. 2 3 . Paramisophria, Scott,. iso?.
(/rneric ('haraeters. Body cyclopoid in appearance, with the anterior 

division considerably tumefied. Ceplnilosome only faintly defined from the 1st 
pedigerous segment, front produced below to a very small rostral prominence, 
carrying on the tip 2 extremely minute filaments. L a s t  segment of metasome 
with . 2 very conspicuous subdorsal projections. Urosome somewhat robust, with 
the genital segment in female comparatively short. Caudal rami ra ther broad, 
with all the s e tæ ’well developed, 2 of them considerably longer than the others. 

Eye inconspicuous. Anterior antenote very short and less unequal than in Scot

ia!«, both consisting in female of 21 articulations; left antenna in male with a 
slight hinge near the tip. Posterior  antonnm and oral parts  resembling in structure 
those in Scottula.; maxillae, however, with the masticatory lobe more fully deve

loped, and with a distinct, though small inner ramus on the palp. Maxillipeds 
less robust. Natatory legs powerfully developed, with the rami considerably 
broader than in Scottula, basal p a r t  in 2nd to 4th pairs produced at the end 

inside to an acute triangular projection, 2nd joint of inner ramus considerably 
expanded outside. L a s t  pair of legs of larger size than in Scottula, being in 
female 3-articulate, with the 2nd joint ¡produced inside to a narrow lobe, terminal 
joint of considerable size and coarsely spinous outside; those in male 5-articulate, 
without any lobe inside the 2nd joint, terminal jo in t in right leg unguiform, in 
left spatulate.

Rem arks.— This genus was established by Th. Scott in the year 1897, 
to include a peculiar deep-water Calanoid found by him off the Scottish coast. 
The name / ’aramisophria  is somewhat inappropriate, as this genus in reality does 
not exhibit any very close relationship to (Misophria, which even, as shown by 

Dr. Giesbrechti belongs to quite a different division of the Copepoda, viz., the 
Gi/chjioiila. I t  cannot of course he placed in the family MmphrHileef as first 
suggested by Th. Scott, whereas it is unquestionably closely related to the genus 
Arietellus  of Giesbrecht, and accordingly ought to be included in the family 
ArietelUdm, as here defined. I t  differs conspicuously from Ssottula, to which 

i t  bears a close relationship in some of the anatomica! details, in the ge
neral appearance of the body, the much shorter and less unequal anterior 
antennse, the full number of caudal setæ, and the larger size of the last pa ir  of 
logs. The genus comprises as yet only a single species, to be described below.



128

55. Paramisophria Cluthae, Scott.
(PI. LXXX VI .V L X X W II) .

Pttramirophrin Chtthw, Scott. The Marine Fishes ami Invertebrates of 
Loch Fyne; 15th Annual Beport of the Fisheries Board for Scotland, p. 147. 
PI. II .  figs. .1— 8, PI. I I I .  figs. 13— 16.

Specific Sit « rader*.— F m  ule. Body ra ther short and compact, with the 

anterior division, seen dorsally, oval in form, greatest width equalling about half 
the length, and occurring somewhat behind the middle, anterior extremity gradu
ally narrowed and obtusely rounded at the tip, posterior only slightly contracted. 
Cephalosomo considerably vaulted, with the dorsal margin forming quite an even 

curve as far as the tip of the very small rostral prominence. Last segment of 
metasome with the subdorsal processes spiniform and pointing straight backwards, 
lateral lobes broadly rounded, y ifti a small indentation in the middle. Urosoma 
scarcely exceeding i/z of the length of the anterior division, genital segment 
shorter than the 2 succeeding segments combined, anal segment ra ther small. 
Caudal rami about twice the length of the anal segment, and somewhat flattened, 

all the 5 marginal setæ richly plumose, the innermost but one the longest. 
Length of anterior antenna? scarcely exceeding tha t of eophalosomc, the left one 
slightly longer than the right, bristles of the anterior edges in both antenna? 
partly ciliated. Posterior antennae with the distal joint of the inner ramus about 
the length of the proximal one. Last pair of legs with the inner projection of 
2nd joint comparatively small, and cylindric in form, carrying a t  the tip a small 
denticle and a slender plumose se ta ;  terminal jo in t fully twice as long as the 
other 2 combined, and armed with 6 strong spines, 4 of which issue from the 
outer edge, and 2 from the tip. inner edge straight and perfectly smooth.

Mala resembling the female, but somewhat less robust, and with the
urosome narrower and 5-articulate. Left anterior antenna with the middle 
section slightly tumefied, terminal section comparatively short and imper
fectly b ia r t icu la ta  Last pair of legs only slightly asymmetrical, penultimate
joint in both legs lamellarly expanded, with a single spine outside, terminal joint 
of right leg transformed to a slender claw carrying 2 small spines outside the 
base, that of left leg spatulate, wfith 3 short spines at the end.

Colour not yet ascertained. Length of adult female 1.20 mm., of male
1.10 mm.

liemarl'*.-- This form was first described by Th. Scott from some female 
specimens found in dredged material from Loch Fyne, Scotland. In  its external
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appearance it differs considerably front the ordinary Calanoid type, resembling 
rather, in this respect, the Cyclopoida, which may have been Th. Scott’s reason 
for placing it  in the family Misophriidae.

Occurrence. Only 2 or 3 specimens of this remarkable form have hitherto 
come under my notice. They were taken many years ago at Christiansund, west 
coast of Norway, the exact depth not being recorded. On a closer examination, 
one of the specimens turned out to be an adult male, though at iirst I  did not 
recognise it as sueli, on account of the inconspicuous sexual characters.

D istribution. -Scottish coast (Th. Scott).

Fam. 19. Pseudocyclopidae,
Characters. Body quite cyelopoid in appearance, though, as in other 

Calanoida, having the last segment of metasome firmly connected with the preceding 

one. Cephalosome well defined from the 1st pedigerous segment, front acutely- 
produced below, and without any tentacular  appendages. Urosome consisting in 
female of 4, in male of 5 segments. Anterior antennæ very short, with the 
number of articulations reduced; right antenna in male distinctly geniculate. 
Posterior  antennæ with both rami well developed. Oral parts  on the whole built 
upon the calanoid type. Legs robust, cyelopoid in shape, with both rami 3-arti- 

culate ; last pa ir  in female resembling in structure the preceding pairs, in male 
much transformed, prehensile.

Rem arks. This family has been established by Dr. Gicsbrecht, to include 
the genus Pseudocyclops of Brady, which was erroneously placed by the la tter 

author in the family Misophriidin. Among the moro prominent characters dis
tinguishing this family-, may be named the structure of the last pa ir  of legs, 

these being biramous and nata tory  in the female, whereas in the male they are 
transformed to very large and compact prehensile organs, somewhat recalling the 
copulative appendages in the Ostracoda. We only know a t  present of a single 
genus belonging to this family.

18 — Crustacea.
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Gon. 24. Pseudocyclops, Brady, 1872.

Generic d ia m eters . Body short and compact, with the anterior division 
considerably tumefied. Cephalosome strongly vaulted, and projecting below in a 
sharply pointed rostrum, which in the male is movubly connected with the head. 
Last segment of metasome rathe]1 small, hut distinctly defined from the preceding 
one. Urosome with the anal segment very small. Caudal rami short, with the 
outermost seta spiniform. Eye distinctly developed. Anterior antennæ scarcely 
longer than the "ephalosome, and composed of 15 to 18 articulations; right, 
antenna in male distinctly geniculate, with the terminal part  4-articulate. Posterior 
antennæ somewhat cyelopoid in shapd, the distal jo in t of the inner ramus being 
connected with the proximal one at nearly a right angle, outer ramus about same 
length as the inner, and only 3-articulate. Mandibles with the pai]) distinctly 
biramous. Maxillæ with the inner ramus of the palp considerably produced. 
Anterior maxillipeds ra ther  compact, with all thHdigitiform lobes distinct, appen
dages of terminal part  comparatively small, setiform. Posterior maxillipeds 
scarcely longer than the anterior and somewhat resembling those in the genus 
Eiiri/teinom. The 4 anterior pairs of legs ra ther powerful, with strong spines 
outside the outer ramus. Last pair of legs in female with the natatory setae 
much reduced in size, inner ramus short, biarticulata or triarticulata ; those in 
male somewhat asymmetrical, right log the larger and hooked at the tip, inner 
ramus lamellar.

Bem arls. 'Phis genus, as stated above, was placed by its founder. Prof. 
Brady, in the family Misophriidoi, apparently on account of some resemblance in 
its externa] appearance to the genus Misophria. As subsequently' shown by Dr. 
(xiesbrecht, it is however very different, not even belonging to the same division ; 
and, as it also differs considerably from the other true Callanoids, its rank  as 
the type of a distinct family is fully 'justified. I t  is only to be regretted, that 
the name of another Calanoid family, Pstntdomjchjiiahr. founded on the genus 
Pseudocyclopia of Scott, is so very like tha t of the present family. YG* know 
at present of 3 species of this genus, one from the Bay of Naples, and 2 from 

the Scottish coast. One of the latter is also found off the Norwegian coast, and 
will be described below.
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56. Pseudocyclops obtusatus, Brady.
(PI. RX XX VIII).

Pseudocyclops obtusatus, B rady & Robertson, in  Ann. N at. H ist. ser. IV, Vol. X II, p. 128.

PI. V III, figs. 4 —7.

Specific d ia m eters.- Female. Anterior division of body, seen dorsally, 
oval in form, greatest width slightly exceeding half the length, and occurring in 
the middle, anterior extremity evenly rounded, posterior somewhat contracted;
seen laterally, considerably vaulted above. Cephalosome occupying nearly half

the anterior division, dorsal margin forming an even curve as far as the tip of 
the rostrum ; the la tte r  ra the r  strong, slightly curved, and terminating in a sharp 

point. L as t  segment of metasome very small, with the lateral lobes narrowly 
rounded. Urosome comparatively short, scarcely exceeding ’A of the length of 
the anterior division, anal segment almost obsolete. Caudal rami scarcely longer 
than they are broad, innermost but one of the apical seta* much longer than the 
others. Eye ra th e r  large, subdorsal. Anterior antennæ. when reflexed, scarcely 

reaching beyond the cephalosome, and consisting of 18 articulations, bristles 
partly  ciliated. Posterior  antennæ with the distal joint of the inner ramus fully 
as long as the proximal one. Las t  pair of legs with the inner ramus distinctly 
3-articulate ; terminal joint of outer ramus with 4 na ta tory  setæ inside.

M ale  somewhat smaller than female, and having the rostral projection 
sharply defined a t  the base. Urosome much more slender than in female, with 
some of the segments slightly produced dorsally. Right anterior antenna with 
the middle section somewhat tumefied. L as t  pair of legs very massive, basal 

pa r t  of both legs considerably tumefied, and on right side Inarticulate, on left 
uniarticulate ; outer ramus with a strong deflexed spine outside, and terminating 
on the right leg in 2 slender juxtaposed claws, on left leg in a peculiarly con
torted, incurved piece ; inner ramus on both legs lamellar.

(dolour. Body pellucid, whitish, with a slight rosy tinge along the ven

tral face.
Length of adult female 0.80 mm., of male 0.70 mm.

Remarles.— This form was first recorded by Brady  and Robertson in the

above-mentioned journal,  and was subsequently re-described by the first-named author 
in his well-known Monograph of the British Copepoda. The specific name obtu

satus  seems to refer to the obtusely rounded frontal part.  The rostrum is also 
said to be short and blunt, and is so represented in the figure of the male given ; 
but this may be due to the fact of the rostra l plate having accidentally been 

detached in the specimen examined.
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Occurrence.- Only 3 specimens, one female and 2 males, have hitherto 
come under my notice. They were taken many years ago at Christiansund, from 

a depth of about 30 fathoms.
Distribution. -Scottish coast (Brady).

Fam. 20. Candaciidae.
( 'haracter*.—Body quite calanoid in appearance. Cephalosome well de

fined from the 1st pedigerous segment, front abruptly dcfiexed, hut without any 
distinct rostrum or tentacular appendages. L as t  segment of metasomc continent 
with the preceding one, and having the lateral pa r ts  expanded in both sexes. 
Urosome consisting in female of 3, in male of 5 segments. Caudal rami com
paratively short, with the full number of set*. Anterior antennæ slender and 
attenuated, with the number of articulations less reduced than in the 2 preceding 
families; right antenna in male geniculate. Posterior antennæ with the inner 
ramus imperfectly defined from the basal part, outer ramus comparatively small, 
with the terminal joints very short. Oral parts, especially the maxilla?, ra ther 
different in their structure from those in othei' Calanoida. Anterior maxillipeds 
much larger than the posterior. The 4 anterior pairs of legs with the inner 
ramus consisting of only 2 joints. L as t  pair of legs comparatively small and of 
simple structure, not na ta tory ; those in male ra ther  asymmetrical. No ovisac 
present in female.

Remark*. This family was established by Dr. Giesbrechti to include 
the genus < 'aHilada of Dana, which differs considerably in some respects from 
the Calanoids treated of in the preceding pages, and forms, as it were, a trans
ition to the Pontellidae. W e do not know at present of more than this one 
genus; but it is not improbable tha t in future it will be found convenient to 
divide it into 2  nearly-allied genera, a s  at any rate the structure of the last 
pair of legs in the male presents 2 very different types.
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Geh. 25. Candacia, Dana, 1S46.

Syn : Candare, Dana.

„ Iph ionyx, K röyer.

Generic ('hnraeters.— Body generally ra ther robust, with the anterior 
division more or less vaulted above, front narrowly truncate, with 2 juxtaposed 
knob-like prominences below. Late ra l  corners of last segment of metasome more 

or less produced, and, as a rule, asymmetrical in the male. Urosome of moderate 
size, sometimes conspicuously asymmetrical in female ; 1st segment in male with 

a projection on right side. Caudal rami comparatively small, seta' subequal. 
Eve present or wanting. Anterior antennae consisting in female of 23 or 24 
¿értienlations, the proximal ones somewhat irregular and partly dentate in front; 
r ight antenna in male distinctly geniculate, with the terminal section very slender, 

5-artieubite. Posterior antennae with the outer ramus much smaller than the 
inner and 5-articulate, 2nd joint much the largest. Mandibles with the mastica
tory pa r t  very narrow' and bifúrcate a t  the tip, palp well developed, with the 
hasal par t  ra ther broad. Maxillæ with the proximal appendicular lobe exces
sively prolonged, rod-like, and carrying .3 unequal, incurved spines at the tip, 

inner ramus of ¡¿alp lient abruptly outw'ards, and having one of the apical sct;e 
excessively prolonged, outer ramus wanting. Anterior maxillipeds exceedingly 
large and powerful, heing armed distally w ith a restricted number of very strong 
falciform claw's, digitiform lobes rudimentary. Posterior maxillipeds much reduced 

in size, though of normal structure. N atatory  legs with the rami very unequal, 
the outer one much the larger and finely serrate  along the exterior edge, terminal 
joint occupying more than half the length of the ramus, and armed outside with 
3 eomparatn cly small spines. L as t  pqdr of legs in female very small, 3 articulate, 

in male somewdtat larger, left log .-4-articulate, right 3-articulate and terminating 
in some species with an imperfect chela, in others with a slender deflexeá, cili
ated seta.

T î c m a r k . s .  This genus wras| established by D ana  as early as the year 
1846. The name ('audacia  originally proposed was subsequently changed by 

the same author to Candace, and the la tter  name has been generally used by 

subsequent carcinologists. Dr. Giesbrechti how'cver, in his recent synopsis, lias 
restored the original name ('audacia, and accordingly the name, of the family 
must be changed from Canckuddm to ('a nil arii dm. The genus Iph ionyx  of Tvröy.er 
it unquestionably identical with D ana’s genus. W e know a t  present of a con
siderable number of species belonging to this genus, amounting to about 16 in
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all. Two of these have been found $ff tWe coast of Norway, and will he described 
h e l® .  A 3rd Norwegian species, Ci elongata, lias been recorded by Boeck; hut 

it  is impossible to recognise this form, which in all probability does not belong 
to the genus Candacia a t all, as the lateral parts  of the last segment of the 
metasoine are said to be rounded off, a character not found in any of the other 

known species.

57. Candacia norvegica, Boeck.
(PI. LXXXIX & X (’).

Candace norvegica, Iioeck. Oversigt over de ved Novges X yster iiigttngne Oopepuder.
Clir. Vid. Selsk. Forli. 18<U, p. ^35.

Specific Clitiranter's.- Female. B odj,1 as compared with tha t in the other
species, ra ther slender, with the anterior division, seen dorsally, oblong in form, 
greatest width but slightly exceeding 7?. of the length, anterior extremity con
siderably contracted, and transversely truncated at the tip, posterior scarcely at
all attenuated, and oni ' very slightly emarginated in the middle. Cephalosome
occupying more than half the length of tlïe anterior division, rostral prominence 
very small, bi-tuberculate. Lateral parts oí last segment of metasome terminating 
in a short somewhat outwards-pointing corner, acute at the t ip . Urosome per
fectly symmetrical, and equalling about 7s ° f  the length of the anterior division, 
genital segment slightly tumefied in its anterior part, and armed on each side 
with a small posteriorly-pointing spine. Caudal rami shorter than the preceding 
segment, all 5 setae of about ssm’e length, the outermost issuing from a separate 
ledge of the outer edge. Eye wholly absent. Anterior úntenme very slender and 
elongated, reaching, when reflexed, beyond the tip of the caudal rami, and com
posai of 24 articulations. Anterior maxillipeds exceedingly large, with the claw
like spines unusually strong. Apical spine of outer ramus in the 2nd to 4th 
pairs of legs exceeding half the length of the terminal joint. L as t  pair of legs 
very small, terminal joint scarcely' longer than the other 2 combined, and pro
jecting at the tip in 2 unequal spines; outer edge armed with 2 or 3 small
denticles, inner with 3 short setae.

Male still more slender than female, with the right corner of last seg
ment of metasome produced to a highly chitinised, ■Alurk-cnioured, somewhat 
incurved projection, left corner about as in tlie female. Genital segment with 
the projection on right side ra ther large and irregularly tubercular at the tip.
Bight anterior antenna w'ith the middle section only slightly tumefied, and having
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at the end anteriorly a finely serrate lamella. E ight last leg terminating in a 
pair of obtuse scissors formed by the last 2 joints.

( 'oJotir. Body in both sexes, highly pellucid and almost colourless. 
Length of adult female 3.20 mm., of male about the same. 
lin n arliK . 1 his form was briefly mentioned by Boeck in the above-mentioned 

journal;  but no figures or detailed description have as yet been given, for which 

reason it is placed by Dr. Giesbreeht. in his recent synopsis, among the doubtful 
species of the genus. Boeck considers it to he most nearly allied to O f higtinoxu 
of Blaus, probably on account of the similar arm ature  of the genital segment in 

the female. I t  is evidently much more closely related, however, to another species 
described by the same author, viz., G. longim ana , though it also differs from this 

species in some characters, e. g. in the total absence of eye, the much more 
elongated anterior antennas, and the somewhat different structure of the last pair 

of legs, especially in the female.
I'Jenurena?. -  Boecki first recorded this form from the H ardanger Fjord. 

I have myself found it occasionally in the following localities: a t  Hankd, lower 
par t  of the Christiania Fjord , a t Jelstf, upper p a r t  of the Stavanger F jord, at 

Kalvaag, west coast of Norway, and at Skraaven, Lofoten Islands, in all these 
places only from depths of more than 150 fathoms. 'I’he same form has also 

been found by Mr. N ordgaard in the neighbourhood of Bergen, and a male spe
cimen was sent to me by Prof. Cleve, who found it in a plankton-sample taken 
from great depth in the Skagerak. This species has not yet been recorded, 

however, elsewhere than from the Norwegian Sea

58. Candacia armata, Boeck.
(PI. XCI).

Candase arm ata, lloei-k. Nye Slæ gter og Avfcer a í  S.iltvnuds-Copepoiter.
Cln\ Viil. s d s k . Forh . 1872, p. 39.

Hyñ: Candace 'pectinata, Brady.

Specific Clmvaelera. Female. Body much more robust than in the ¡ire- 
ceding species, with the anterior division considerably vaulted above, and, seen 
dorsally, oval fusiform in shape, greatest  width nearly attaining half the length 
and occurring in the middle, anterior extremity abruptly contracted and t ra n s 
versely truncated  at the tip, posterior slightly attenuated. L a s t  segment of meta- 

some deeply emarginated in the middle, lateral corners produced to acute posteri
orly-pointing projections reaching beyond the middle of the genital segment.
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Urosome conspicuously asymmetrical, genital segment soinewliat irregularly dilated 
in the middle, and without any lateral spines, 2nd segment, forming below a sacci
form dilatation turned somewhat to right side, last segment with an irregular dorsal 
lappet curved to left side. Caudal rami likewise somewhat asymmetrical, the left 
one being smaller than the right; seta; about as in C. no I've gum. Eye present, but 
very small, sub-; entrai. Anterior antennæ much shorter than in C. nwnpgim , when 
reflexed scarcely reaching beyond the1 genital segment, and consisting of only 23 
articulations. Anterior maxillipeds rather ltirge, but with the claw-like spines
less strong than in C. norregim . Apical spine of outer ramus in 2nd to -.'th
pairs oflegs very short, not nearly attaining half the length of theiterminaljoint. 
Las t  pair of legs with the terminal joint much longer than the other 2 combined, 
and falciform in shape, tapering distally, and terminating in a simple acute point, 
outer edge with 3 extremely small denticles, one of which is placed at ra ther  a
long distance from the other 2, inner edge perfectly smooth.

Mgde more slender than female, with the right projection of last segment 
of metasome slightly larger than left, but scarcely incurved. Urosome without 
any sacciform dilatation below,-genital segment with the projection on right side 
simple, acuminate. Right anterior antenna with the middle section considerably 
more tumefied than in C. norvegica, and having at the end anteriorly a very 
coarsely serrate, dark-coloured himella, Right last leg terminating in ajBomewhat, 
irregular chela formed by the last 2 joints.

WïoZcwr. Body semipellucid, with a faint yellowish tinge, and exhibiting 
on the dorsal face of the anterior division a double row of small dark blue patches.

Length of adult female 2.70 mm., of malo about the same.
Remaría. The above-described form is unquestionably Boeek’s Candace 

armata. Owing to the imperfect manner in which it was recorded by tha t author,
it was, however, not recognized by subsequent carcinologists, and it  has accor
dingly been recorded under the name proposed by Brady several years later, 
viz., tha t  of Canilam pectinata. I t  may be observed that, according to Dr. 
Giesbreeht, the form described under this name from the Challenger Expedition, 
is a different species, \ i / . ,  Candacia carta of Dana. F rom  most other species 

the present form may be easily recognized, at any ra te  in the female sex, by 
the peculiar asymmetry of the urosome.

Occurrence.— B oeck  did not record the locality, where he found this form. 
Most probably it was Haugesund, west coast of' Norway, where lie made-most of 
his collections. I  have myself taken it occasionally off Mærdo, outside Arendal, 
and in the lower part of the Christiania F jord , a t  Hanko. All the specimens 
were procured by the aid of the tow-net near the surface of the sea. The same
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species has also been taken by Mr. X ordgaard  in the neigbbonrbood of Bergen; 
and 2 specimens were further found in a plankton-sample taken during the cruise 
of the “Michael Sars" in HtOl, a t Stat. 11, located east of Iceland.

Dintrilmtion. British Isles (Brady), Atlantic Ocean, between Lat. 33° 

and 50° N. (Cleve), Mediterranean (Giesbreeht).

Fam. 21. PontelFdæ.
g GltOrwitäf's. Body generally strongly built, with the anterior division more 

or less fusiform in shape. Cephalosome well defined from the 1st pedigerons 
segment, and having often laterally a hook-like projection, front produced below 
to a strong bifurcate rostrum. L as t  segment of metasome with the lateral parts, 
as a rule, produced behind. Urosome in female generally asymmetrical, with the 

number of segments more or less reduced, (kandai setæ present in the normal 
number. Visual organs, as a rule, highly developed, consisting of a single p ro
tuberan t ventral eye and 2 well defined dorsal eyes, each often provided with 

one or 2 cuticular lenses. Anterior antennæ in female 16— 24-artienlate ; right 
an tenna  in male distinctly geniculate, with the middle section generally greatly 
tumefied. Posterior antenme resembling in structure those in the C(jni4âeviàOi.- 
Mandibles and maxilla; on the whole normal. Anterior maxillipeds strongly built, 
with long, anteriorly-curving spiniform setæ, digitiform lobes well developed. 
Posterior maxillipeds much smaller than the anterior, with the 1st basal joint 
more or less expanded and carrying long setæ, remaining pa r t  very narrow, and 

clothed with very short setæ.. The 4 anterior pairs of legs of normal structure, 
with the inner ramus shorter than the outer and generally biarticulate. L as t  

pair of legs not nata tory  in either of the sexes, though in female generally 
hiramous; those in male very asymmetrical, right leg more or less pronouncedly 
cheliform. No ovisac present in female.

Rem arks.- Tins family, answering to the subfamily P ontellina  of (lies- 
breclit, comprises a number of Calanoids, which are distinguished by their strongly 
built body and the often vivid blue colour with which they are ornamented. Of 

all the known Calanoida, they seem to be those which have reached to the highest 
degree of development, this being manifested both by their unusually energetic 
movements and the generally complicated structure of the visual organs. In  the

19 — C rustacea.
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restriction here adopted, the family comprises 7 distinct genera, viz., Anomalocera 
Templeton, Lubbock, Pontella  Dana, Pontellopsis Brady, Ivellopsis ( 'lans,
Ptonops Lubbock, Pontellina  D ana and Catanojiia Dana. Of these senera , only 
the first 2 are represented in the fauna of Norway; the others are characteristic 

of the tropica] parts of the oceans.

Gen. 28. A n o m a lo c e ra ,  Templeton, 1837.

S y n : Irenaus, U nrflsir.

„ Pontia, K viiyer (p art) .

(¡enerie ('haracter*.— Body comparati\ely slender, with the anterior divi
sion oblong in form. Cephalosome with distinct lateral hooks, rostrum very strong, 
with the rauii abruptly dellexed and acute at the tip. Last segment of metasome 
well defined from the preceding one, and having the lateral lobes in female tri
angularly pointed, in male conspicuously asymmetrical. I 'rosome in female con
sisting of 3, in male of 5 segments; caudal rami more slender in male than in 
female, in the la tter conspicuously asymmetrical. Dorsal eyes well developed and 
of the same appearance in both sexes, each with 2 cuticular lenses ; ventral eye 
in male enormously developed, club-shaped. Anterior antennæ not very elongated, 

consisting in female of 21 articulations; right antenna of male greatly swollen 
in the middle. Posterior antenna' with the inner ramus well defined from the 
basal part, outer very small, 5-articulate. Mandibles with 7 denticles on the 
cutting edge, the outer 2 claw-shaped, pai]) ra ther robust. Maxiflæ with the 
proximal appendicular lobe much larger than the distal one. Maxillipeds exhib
iting the structure characteristic of the family. F ir s t  pair of legs with the inner 
ramus 3-articulate. Last pair of legs in female with the rami very unequal, the 
outer one slender, Inarticulate, inner very small, b identate at the tip ; right leg 
in male with the chela not very strong and having both the dactylus and thumb 
obtuse at the tip.

Tlenuirls. This genus was established by Templeton as early as the 
year 1837. The genus Ireinens of Goodsir is identical with tha t of Templeton. 

I t  is nearly related to the typical genus Pontella of Dana, differing however 
ra ther materially in some points, e. g. in the presence of 2 pairs of dorsal 
eye-lenses, the comparatively short anterior antennæ, and the structure of the 
last pair of legs in both sexes. We know at present of only a single species, 
to be described below.
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59. Anomalocera Patersoni, Templeton.
(PI. X C I l - X C I V ) .

Anomalocera Patersoni, T em pleton, in Iriinsilcÿ. E ntom . Soo. London. Vol. II, p. 35, Pi. V,
l ip s .  1 — 3 .

Syn: Ivem m Sf splendidus, (loodsir.

„ Pontia Patei-soni, K iv jw r.

„ Pontella Eugenia, L eu ck r¡ | | r

Specific ('h iiractcrk— Femiils. Anterior division of body but very slightly 
vaulted above, seen dorsally, oblong in form, greatest width equalling about ‘/ 3 of 
the length, and occurring about in the middle, anterior extremity ra ther  broad 
and triangularly  pointed at the tip, posterior gradually somewhat attenuated. 

Cephalosome about the length of the 3 succeeding segments combined, and s o m i i  
what depressed in its anterior part,  lateral edges forming on,each side, somewhat 
in front of the middle, a well-marked hook-like projection, rostrum abruptly 

deflexed, with the rami ra the r  strong and acutely pointed. F irs t  segment of 
metasome considerably birgei’ than the succeeding ones, last segment compara

tively small, with the lateral lobes of m oderate si/e and triangularly  pointed. 
Urosome considerably exceeding half  the length of the anterior division, and 

somewhat asymmetrical, being generally turned out of the axis of the body to 

the right, genital segment somewhat tumefied in the middle and produced ven- 
trally on right side to a narrow rod-like projection. Faudal rami conspicuously 

unequal, left ramus constricted at the base and gradually widening distally, right 
considerably larger and more exstant, 'with the outermost seta quite short, both 
rami ver\ finely ciliated inside. Ventral eye comparatively small, though distinctly 
p rotuberant, dorsal eyes well developed, corneal lenses placed a t  some distance 

from them, near  the lateral edges. Anterior antennæ, when reflexed, reaching 
about to the end of the 3rd pedigerous segment, being generally extended 
obliquely anteriorly in the living animal, proximal pa r t  somewhat dilated, distal 
par t  ra ther  slender. Posterior  antenna? with the inner ramus ra the r  fully devel
oped, outer, on the other hand, very small, scarcely exceeding in length the 

proximal joint of the inner, and much narrower. N atatory  legs with the apical 
spine of the outer ramus ra ther slender and coarsely dentate outside. L as t  pair 
of legs with the outer ramus narrow and elongated, about twice the length of the 
basal part ,  proximal joint linear in form, with 2 small spines outside, and produced 
a t the tip inside to a slender spiniform process, distal joint ra ther  small, carrying 

3 spines on the tip, the innermost much the largest and finely denticulate inside; 

inner ramus very small, and produced at the end to 2 suhequal diverging denticles.
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Mala somewhat more slender than female, and having the last Wgmcnt 
of nietasome conspicuously asymmetrical, right lateral lobe much larger than left, 
and producto  to a slender, somewhat inflexed process. Urosome much narrower 
than in female, and, as usual, 5-articulate, 1st jo in t on right side produced in a 
triangular projedfim, the 2 succeeding segments slightly asymmetrical. Caudal rami 
much more elongated than in female, and nearly equal. Ventral eye of extraordinary 
size, sub-pedicellate or club-shaped, extending obliquely anteriorly, its broadly 
rounded end being received between the rami of the rostrum. E ight anterior 
antenna with the middle section bulbously tumefied in its proximal part, and 
carrying a slender spine pointing obliquely inwards, the last 2 joints of tins 
section attenuated, and each provided in front with a finely serrate lamella. Last 
pair of legs without any trace of an inner ramus, left leg with the terminal joint 
comparatively small, incurved, projecting at  the tip to a short claw, and carrying 
3 small spines outside; right leg with the chela sub-quadrangular in form, thumb 
very small, dactylus somewhat spoon-shaped.

( 'olotir. Body generally of a fine bluish green colour, w it!  a number of 
irregular dark patches on tile dorsal face of the anterior division arranged in a 
double row, 1st and 2nd pedigerous segment each with n median dorsal pigment- 
star, consisting of a dark nucleus and numerous radiating fibres of a silvery 
hue; \ entrai eye indigo blue.

Length of adult female 3.20 mm., of male 3.00 mm.
liemnrks. This handsome Calanoid was f i r s t  described under the above 

n ame by Templeton, and was some years afterwards recorded by Goodsir under 
another name, viz., Ireiio'iis sp/cn.dV/ics. Kriiyer referred the species to the genus 
l ’ímtla  of Milue-hjdwards ( I ’ontrlla Dana). Tt is an-'aasily recognizable form, 
and perhaps one of our most beautiful Oalanoids, being clearly distinguished both 

by its unusual colouring and the very full development of the visual organs, 
especially in the male.

O cctinrnre .— I have met with this form in several places, both off the 
south and west coasts of Nortvayj generally congregated in great shoals. The 
true habitat of this form, however, is undoubtedly the open ocean, and it is only 
after heavy gales, and by the accompanying strong sea-currents, tha t it is occa
sionally brought close to the shores and into the fjords. Vnder such circum
stances I  have found it ra ther plentifully a t the Biological Station at Drobak, 
ami sometimes even in the uppermost part of the Christiania Fjord, close to the 
town. Off the west coast of Norway, where it is known to the fishermen as 
■‘Blaaaate (blue bait), its presence in the fjords is a very good sign of the ap
proach of the summer-herring. I t  is always found swimming close to the surface of
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the sea, often jumping out of the water ; and, lis1 it generally occurs in great 
abundance, the presence of this Calanoid in calm weather may he easily observed 
by a slight disturbance of the surface, as if by fine rain. The movements of 
this Calanoid are exceedingly rapid and energetic, and indeed, when kept alive 

in a bottle with saa-water, it is a m atter  of great difficulty to catch the specimens 
with the ordinary implements, viz.. a small feather or a dipping-tube. When 
brought under the microscope in a small quantity of water, the animal immediately 
jumps off the object-glass, and in order to prevent its escape, it is therefore 
necessary to add to the water a little alcohol or other narcotizing fluid.

Dixtribifticrn. British Isles (Brady), coast of France. (Canu), Mediter
ranean (Claus), Atlantic Ocean, between Lat. 30 " and 6 7 ('N .  (Giesbreeht), Black 

Sea (Karawajew).

Gen. 27. L a b i d o c e r a ,  Lubbock,  1853.

S mi : Pontella, D ana (part.).

„ H emipontella , Claus.

Generic Character'?. Body less slender than in Anomalocera, with the 

anterior division more tumefied. Cephalosome with or without lateral hooks, 
rostrum about as in AnotnaloGera. but somewhat smaller. L a s t  segment of îueta- 

some confluent with the preceding one, lateral lobes more or less produced behind. 
Urosome in female comparatively short and composed of 2 or 3 segments, that 
in male 5-articulate, genital segment in female generally asymmetrical. Caudal 
.mini of moderate size, sometimes conspicuously unequal in female. Ventral eye 

of same appearance in the 2 sexes, dorsal eyes each with a single cuticular lense, 
rathe«* small in female, greatly developed in male. Anterior antennae slender and 
elongated, consisting in female of 23 articulations; right antenna in male with 
the middle section moderately tumefied. Posterior antennæ with the inner ramus 
confluent with the basal part, outer ramus larger than in Anomalocera. Oral 
parts on the whole resembling in structure those in that genus. Inner ramus in 
all the nata tory  legs Inarticulate. L as t  pair  of legs in female with both rami 
uniarticulate and less unequal than in Anomalocera : left leg in male sometimes 
with a rudimentary inner ramus, right leg terminating in a very large and 
perfect chela.

lienutr/es. This genus, established by Lubbock, is chiefly distinguished 
from Anomalocera by the presence of only a single pair of dorsal ocular lenses,
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which in the male are greatly developed, wherças the ventral eye is of the same 
appearance in both sexes. Moreover, the last segment of the metasome is con
finent with thdüjpreceding one, and the inner ramus of the 1st pair of natatory 
legs is Inarticulate, like tha t in the other pairs. Finally, the structure of the 
last pair of legs is somewhat different in the 2 s^xes, the chela of the right leg 
in malo being exceedingly large and powerful. We know at present of numerous 
species belonging to this genus, amounting to about 23 in all. One of these 
species has been found off the Norwegian coast, and will be described below.

6u. Labidocera Wollastoni, Lubbock.
(PI. x c v  & X('VI).

Pontella 11 olííMÍottt, Lubbock, in Ann, not. hist. ser. 2, Vol. BO, p. 4(Hi, PI. IO, 11.

Svn: Pontella helgolandica, Claus.

Specific Characters. - Female. Anterior division of body, seen dorsally, 

oblong oval in form, greatest width exceeding 1 3 of the length, and occurring 
behind the middle, anterior extremity somewhat contracted and narrowly rounded 

at the tip, posterior hut slightly attenuated. Cephalosome exceeding in length 
the 3 succeeding segments combined, lateral hooks well marked, rostrum abruptly 
deflexed, with the rami acutely pointed. Lateral lobes of last segment of meta
some triangular and perfectly symmetrical. Urosome comparatively short and 

thick, 3-articulate, not nearly attaining 1 3 of the length of the anterior division, 
genital segment produced dorsally to a large sacciform expansion turned somewhat 

to the right, and quite overlapping the succeeding segment. Caudal rami sym
metrical, with the setæ comparatively short and thick. DofcSal ocular lenses small 

and widely apart. Anterior antennæ very slender, reaching, when reflexoil, about 
to the end of the 2nd caudal segment. Posterior antennæ with both rami rather 
slender, the inner one the longer. Last pair of legs ra ther robust, hoth rauii 
well developed, lanceolate, without any denti cl eg or setæ, the outer one the larger.

J htle  mor-e slender than female, with the lateral lobes of last segment of 
metasome shorter and more obtuse. Urosome narrower and perfectly symmetrical, 
1st segment not produced on right side. Caudal rami more elongate than in 
female, with the setæ raiher slender. Dorsal ocular lenses exceedingly large and 
placed near together. Right anterior antenna with a hook-like projection on the 
penultimate joint of the middle section and a coarsely serrate lamella on the last 
one; antepenultimate jo in t of the terminal section produced at the end anteriorly 
to a slender, rod-like process. L as t  pair of legs very asymmetrical, left leg provided
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with a thin deflex® lamella issuing from inside the hasal part, and terminating 
in 2 unequal digitiiorm processes, terminal par t  somewhat complánate, Inarticulate, 
with the distal jo in t discoidal and armed outside with 3 slendsr spines ; right leg 
very strongi}- built, with the chela exceedingly large and tumid, hoth the dactylus 
and thumb sharply pointed, palmai' edge irregularly indented, with an obtuse 
projection in the middle.

,\ù>lm<r.—Body semipellucid, with a yellowish green tinge, and in female 
generally with 3 dark yellow transverse patches on the dorsal face of the antérieur 
division; dorsal ocular lenses in male highly refractive.

Length of adult female 2.40 mm., of male 2.20 mm.
Rcm ta h . — This form was first described by Lubbock as a species of the 

genus Po-nfella of Dana. The I ’ontella helgolandica of Glans is unquestionably 
identical with Lubbock’s species. I t  is e.asily recognized from the 2nd Norwegian 

Pontellid, Anomalocera Pahrsm ii. though agreeing closely with some of the exotic 
species of the present genus.

Occurrence.- -L have taken this form oceasionallv at Mærdo, outside Aren- 

dal, and in the lowei' pa r t  of the Chrmtiania Fjord . Some few specimens were 
also found in a plankton-sample taken by Dr. ITjort in the Langesund Fjord, 
and Mr. Nordgnard has observed this form in the neighbourhood of Bergen. Like 

all the other Pontellidae it  is a true pelagic form, occurring more generally in 
the open ocean, close to the surface of the sea.

Di.Ai Haiti on. British Isles (Brady), Heligoland (Claus), coast of F rance 
(Canu), M editerranean (Giesbrejfct), Atlantic Ocean, between Lat. 36° and 55° N. 
(Giesbrechti).

Fam. 22. Parapontellidae.
Cfyjraâfcifâ.— General form of body somewhat resembling tha t in the 

Pm delli ila'. Cephalosome well defined from the 1st pedigcrous segment, front
without any rostrum, but carrying below 2 soft tentacular appendages. L as t  seg
ment of metasome united with the preceding one, and in male conspicuously 
asymmetrical. Urosome composed in female of 3, in male of 5 segments. Caudal 
rami in both sexes perfectly symmetrical, v ith the full number of setæ. A small 
ventral eye present, and moreover a ra the r  large central eye; no cuticular lenses
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present. Anterior antemire comparatively short, with the number of articulations 
somewhat reduced; right antenna in male distinctly geniculate. Posterior antenna; 
with hoth rami well developed. Ora! parts, especially the mandibles and maxilire, 
of ra ther anomalous structure, Anterior maxillipeds much more strongly built 
than the posterior. The 4 anterior pairs of legs resembling in structure those 
in the Ptmtt’Uidii, L as t  pair of legs not natator} in either of the sexes; in
female biramousj in male uniramous, right leg in the la tter  not cheliform.

Remarks.- — This family is here taken in a much more restricted sense 
than even the subfamily PirapontelJlnte, which, according to Dr. Giesbreeht, com
prises the 3 genera Parapontella. A m ettn  and Cort/nam . In my opinion, these 
3 genera are so widely different, that e^ch of them ought to be regarded as the 
type of a separate family. The present family accordingly, in the restriction here
adopted, comprises only the genus Parapontella  of Brady, which,' although in
some respects exhibiting a slight resemblance to the PontrUldœ. in reality differs 
very materially in seversi structural fqatures, for instance in the want of the 
strong bifúrcate rostrum characteristic, of that family, in the very different structure 
of t.lie posterior antenna; and oral parts, and finally in the not chelate right last 
leg of the male. The solitary species of the genus as yet known seems also to 

differ pronouncedly in habits from the P<at tellida .

dem |e. Parapontella, Brady, isis
iSyn: Pontellina. Lubbock (not Dana).

(Tenerte Gha ratter*-  Body comparatively robust, with the anterior division 
considerably tumefied. Cephalosome well arched, front scarcely at all produced 
below, tentacular appendages very delicate, recurvad. Latera l parts of last seg
ment of metasome in female rounded off, in male produced on right side. Uro
some in female perfectly symmetrical, in male v ith some of the segment^ produced 
on right side. Caudal rami sublinear in form, and of same appearance in the 
2 sexes; all the setæ well developed. Anterior antennæ composed in female of 
20 articulations, last one very small and imperfectly defined ; right antenna in 
male with the joints of the middle section somewhat irregular, terminal section 
composed of only 2 joints. H osterior antennæ with the inner ramus imperfectly 
defined from the basal part, outer ramus longer than the inner. Mandibles 
rather strong, with the outer cutting teeth unguiform, palp of somewhat unusual
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SYSTEMATIC IJST
OF THE SPECIES DESCRIBED IN THE PRESENT VOLUME.

Am phascandr ia .  
Calanidae.

Calanus, Leach.
fm m archisus, Gunner. 
he.Igoi andices, 01 aus. 
hyperboreus, Kriiyei

E uca lan idae .
Rhincalanus, Dana.

nasutus. Giesbrecht.

P a ra c a la n id a e .
Paracalanus, Boeck. 

pai'nts, (Jaus.

P seu d o ca lan id ae .
Pseudocalanus, Boeck. 

elongates, Boeck. 
gracilis, G. 0 .  Bars. 

Microcalanus, G. 0 .  Sars.
pusillus. G. 0 .  Sars. 

Spinocalanus, Giesbrecht, 
abyssalis, Giesbrecht.

Æ tid e id æ .
Ætideus, Brady

arm atus , Boeck.

Ætideopsis, G. O. Sars.
rostrata. G. O. Sars. 

Chiridius. Giesbrecht. 
armatus^ Boeck. 
obtusifrons, G. 0 .  Sars. 

Gaidius, Giesbrecht,
le n a ly tieus, G. 0 .  Sars 
hrsuisjrmus, G. 0 .  Sars. 

Undinopsis, G. 0 .  Sars. 
m fy a d y i ,  G. 0 .  Sars. 

s m i k a  G. 0 .  Sars. 
Bryaxis, Boeck.

hrericornis, Boeck

E u c h a e tid a e .

Euchaeta, Philippi.
norce.gtc-a, Boeck. 
glacialis, Hansen. 
barbata, Brady.

P h aen n id ae .
Pseudophaënna,:flfl 0 .  Sars 

typica, G. 0 .  Sars. 
Xanthocalanus, Giesbrecht. 

borealis, G. O. Sars. 
propinqm ts, G. 0 .  Sars.
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Scolecithricidae.
Amallophora, Scott.

magna, Scott. 
brerieontis, (4. 0 .  Sars. 

Scolecithricella, <4, 0 .  Sars. 
minor. Brady.

Isokerandria .  
Diaixidae.

Diaixis, (4. 0 .  Sars. 
hibernica, Scott.

Stephidae.
Stephos, Scott.

lamellatus, (4. (). Sars.
Scotti. (4. 0 .  Sars. 

Parastephos, 0  0. Sars. 
pallidus. G. U. Sars.

Tharybidae.
Tharybis, b .  o .  Sars.

macrophthalma. G. O. Sars.

Pseudocyclopiidae.
Pseudocyclopia, Scott.

s tc¡ i h o i i It‘s, Thompson.

Heterar thrandria .
Centropagidae.

Centropages, Kriiyor. 
typicus. Kröyer. 
hamatus, Lilljeborg.

Isias, Boeck.
cia ripes, Boeck. 

Limnocalanus, G. o. Sars. 
macrurus. G. 0 .  Sars.

Diaptomidae.
Diaptomus, Westwood. 

castor, Jurine. 
denticornis, W ierzejski. 
bacillifer, Koelbel. 
laticeps. G. 0 .  Sars. 
laciniatus. Lilljeborg. 
gracilis, G. 0 .  Sars. 
graciloides. Lilljeborg.

Temoridae.
Temora. Baird.

longicornis. Müller.
Eurytemora, Giesbrecht. 

relo.r. Lilljeborg. 
hirundoides, Nordqvist. 
lacustris, Poppe.

Heterocope, G. O. Sars.
saliens. Lilljeborg. 
borealis. Fischer. 
appendiculata, G. O. Sars.

Metridiidae.
Metridia, Boeck.

longa. Lubbock. 
lucens. Boeck. 

Pleuromamma, Giesbrecht. 
robusta. Dalii.

Heterorhabdidae.
Heterorhabdus, Giesbrecht. 

j norrcgicns. Boeck.
Haloptilus, Giesbrecht. 

longicornis. Glaus. 
acutifrons. Giesbrecht.

Arietellidae.
Scottula, G. 0 .  Sars.

inu'tjrirornis. G. 0 .  Sars. 
Paramisophria, Scott,

Clutlue. Scott.
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P seudocyc lop idae .
Pseudocyclops, Brady.

obtusatus. Brady.

Candaciidae.
Candacia, Dana.

norvegica, Boeck. 
armata, Boeck.

Pontellidae .
Anomalocera, Templeton.

Patersoni, Templeton.

Labidocera, Lubbock.
Wollaston i, \mb bock.

Parapontellidae.
Parapontella, Brady.

brevicornis, Lubbock.

Acartiidae.
Acartia, Dana.

longiremis, Lilljeborg. 
Clausi. Giesbrecht. 
discaudata, Giesbrecht.
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appearance, the basal pa r t  being very slender, almost cylindric in form, inner 
ramus abruptly reflexed, outer quite rudimentary and occurring at ra ther  a long 
distance from the inner. Maxillæ with the palp much produced, vibratory plate 
rudimentary. Anterior maxillipeds with strong, claw-like spines on the distal part, 
proximal lobes very small. Posterior maxillipeds witb tbe 1st basal jo in t con
siderably produced in front, and carrying strongly developed set*!,, distal part  
very small, with the setæ rudimentary. Inner ramus of 1st pair of legs 3-articu- 
late, that of the 3 succeeding pairs biarticulate. L as t  pair of legs in female with 

both rami uniarticulate, outer slender and linear, inner short, conical ; those in 

male 3-articulate, terminal jo in t  in both legs spatulate. though of somewhat diffe
rent form.

h’em arF .-  -This genus was established in the year 1878 by Prof. Brady, 
to include a form previously described by Lubbock as a species of the genus 

Pt$i tellina  of Dana. The removal of this form, not only from tha t  genus, but 
also from the family Ponti llidœ, is justified by a number of well marked differences, 
which have been mentioned in the preceding pages. The genus comprises at 
present only a singio species, to he described below.

61. Parapontella brevicornis (Lubbock).
(.p i . xevii & xcviii).

Ponti Hina bremcornis, Lubbock, in Ann. N at. H ist.. 2nd series, Vol XX, p. 407, PI. XI, figs. 4—8.

Specific Characters. Female. Anterior division of body, seen dorsally, 
oval in form, greatest width slightly exceeding half the length, and occurring in 

the middle, anterior extremity somewhat contracted and narrowly rounded at the 
tip, posterior but slightly attenuated. Cephalosome about the length of the 3 
succeeding segments combined, and evenly vaulted above. La te ra l  lobes of last 

segment of metasome somewhat deflexed and narrowly rounded at the tip. Uro- 

some scarcely a ttaining half the length of the anterior division, genital segment 
slightly tumefied ui its proximal par t  and ra ther  p ro tuberan t behnv, 2nd segment 
armed a t  the posterior edge with 2 sub-dorsal, posteriorly-pointing spines. Caudal 
rami about 3 times as long as they are broad, sublinear in form, and scarcely 

divergent, marginal setæ of moderate length, the outermost issuing from the 
outer edge, a t some distance from the others. Anterior antennæ much shorter 
than the anterior division of the body, reaching, when reflexed, to about the end 
of the 2nd pedigerous segment, proximal pa r t  somewhat tumefied and clothed 

inside with a number of partly plumose setæ, apical bristles likewise ciliated.
20 — C rustacea.
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Posterior antennæ with the outer ramus considerably longer than the inner, and
composed of 5 joints only, last jo in t ra ther narrow, with only 2 apical setæ. Last 
pair of legs with the outer ramus very narrow and slightly curved, being pro
duced at the end inside to a spiniform projection, tip armed with a  slender spine, 
outer edge with 2 much smaller spines, the distal one placed near the tip; inner 
ramus about half the length of the outer, and produced at the tip to 2 short 

digitiform projections.
M ale much more slender than female, with the right corner of last seg

ment of metasome remarkably expanded and conically produced behind. Uro-
some very slender and somewhat asymmetrical, being generally turned out of
the axis of the body to the left, 3rd and 4th segments each produced on 
right side to a small dentiform process. Right anterior antenna longer than left 
and much more strongly built, middle section moderately tumefied in its proximal 
part, its penultimate joint produced at the end anteriorly to a short dentiform 
projection, last joint with a serrated lamella in front; terminal section exsertcd 
a t the tip to a strong mucroniform projection, at the base of which, posteriorly, 
issue the apical bristles. Last pair of legs ra ther  asymmetrica], the right one
being the larger, with the 1st joint considerably dilated, and produced inside to
a narrow digitiform process; 2nd jo in t of both legs with a short dentiform pro

jection inside; terminal joint of right leg somewhat lozenge-shaped, being suddenly 
dilated near the base, and cxserted at the end to a slender acuminate lappet 
pointing straight downwards, tha t of left leg broadly oval in outline and partly 
ciliated on the edges, apical lappet quite short and pointing inwards, outer edge 
with 2 dentiform projections.

Colour. Body of female generally pellucid, with a faint yellowish tinge, 
and exhibiting dorsally a t the end of each of the pedigerous segments an inter
rupted transverse band of a dark reddish hue; in some cases, however, ra ther 
deeply tinged with a reddish brown pigment, both on the anterior and posterior 
divisions. Body of male always of a uniform yellowish hue.

Length of adult female 1.55 mm., oí male 1.35 mm.
R em arks .— This form was described by Lubbock as early as the year 1857, 

and was at that time referred to the genus P ontellina  of Dana, apparently  owing 
to a slight resemblance in the general form of the body. I t  is, however, in 

reality very different from that genus, and is also easily recognizable from any 
of the other known Calanoida.

Occurrence.— I  have met with this Calanoid occasionally in 3 different 
localities of the west coast of Norway, viz,, Molde, Christiansund and Kalvaag. 
In all these localities it  occurred close to the shore, a t a depth of a few fathoms,
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among algae. On tin' other hand, I  have never met with it  in any of the num er
ous plankton-samples examined by me, for which reason I  have come to the con
clusion that, a t  any rate off the Norwegian coast, this Calanoid is a strictly 
littoral foim. I t  moves in the usual manner, now proceeding ra ther slowly in a 

somewhat jumping manner by, rhythmical strokes of the posterior antennæ and 
mandibular palps, now starting away more suddenly by employing the natatory 
legs and the urosome.

D ish'ihxtion. British Isles (Brady), coast of France (Canu), M editerranean 
(Giesbrecht), Atlantic Ocean between 50" and 59° N. Lat. (Giesbreeht).

Fam. 23. Acartiidæ.
('haraekrr. Body more or less slender, with the anterior division but

slightly vaulted. Ccpbalosome well defined from tbfc 1st pedigerous sbgment;
front without any rostrum. Last 2 segments of m masonic united. Urosoma con
sisting in female of 3, in male of 5 segments. Caudal rami with the full number 

of setæ. A single eye present. Anterior antennæ very slightly attenuated and of 
a peculiar nodular appearance, the articulations being ra ther irregular and some
times indistinctly defined, bristles very unequal; right antenna in male slightly 

transformed, and imperfectly geniculate. Posterior antennæ very delicate, with 
the inner ramus Very slender, outer poorly developed. Oral parts  conspicuously 
differing from those in other Calanoids ; posterior maxillipedis, however, built upon 
a somewhat similar type to tha t in the PontrUidœ. The 4 anterior pairs of legs 
very slender and delicate, with unusually long natatory  se tæ ; inner ramus in all 
these pairs biarticulate. L as t  pair  of legs not natatory , uniramous in both s e x t «  

very small in female, somewhat la rger and subprehensile in male. No ovisac 
p resent in female.

Rem arla. This family is established to include the genus Acartia  of
Dana, which in several respects differs materially from the other known Calanoida, 
representing quite a particular type. I t  is only in the structure of the maxillipeds 
tha t  some agreement is found to the PonteUida’. Io which family this genus has 
often been referred; but otherwise it  is widely different. In  addition to the typi

cal genus, another nearly-allied genus has recently been established by Th, Scott 
as Paracartia,¡ Only the former aenus is represented in the northern  seas.
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Gen. 29. A c a r t ia ,  D ina, 1S4G.

Syn: D ias, Lilljeborg.

Generic ührm teters.— Form of body slender and elegant. Ceplialosome 
attenuated anteriorly, with the front unarmed, or in some cases carrying 2 deli
cate tentacular filaments below. F i r s t  segment of metasome much larger than the 
others; lateral parts of last segment generalh rounded. Urosome of moderate 
size, genital segment in female comparatively large, penultimate segment in male 
very short, and imperfectly defined from the last one. Caudal rami of different 
form in the different species, and. as a rule, shorter in male than in female; 
appendicular bristle well developed and finely plumose, arising with a bulbous 
base from the dorsal face of the rami. Eye comparatively large and placed close 
to the front. Anterior antennæ in female consisting of 17 or 18 articulations, 
some of tlie bristles ra ther elongated and partly plumons ; those in male with 
some of the articulations confluent, middle section of right antenna very slightly 
tumefied, terminal section consisting of 3 articulations. Posterior antennæ with 
the junction of the inner ramus with the basal par t  imperfectly defined, and having 
the distal jo int unusually prolonged, outer ramus consisting of 3 joints only, the 
outer 2 very small. Anterior lip trilobate, with the middle lobe very prominent. 
Mandibles not very strong, outermost cutting tooth larger than the others and 
claw-shaped, palp with the inner ramus imperfectly separated from the basal part 
and, like the outer, carrying very long and slender setæ. M'axillæ with a single 
appendicular lobe, inner ramus iff palp replaced by a plumose seta, outer ramus 
large and reflexed, with very long setm. Anterior maxillipeds short and stout, 
with long curved spines anteriorly, digitiform lobes well developed. Posterior 
maxillipeds resembling those in the Pontellida'. Natatorw’legs without any plumose 
seta inside the 1st basal joint, 2nd basal jo inG of 4th pair carrying a slender 
deflexed seta at the outer corner; outer ramus in this and the 2 preceding pairs 
without distinctly defined spines outside, each of the joints being only produced 
at the end to a short dentiform projection, apical spine very slender, sword
shaped, with the outer edge closely serrate. L as t  pair of legs in female 3-arti- 
culate, 2nd joint somewhat dilated and carrying a long plumose seta outside, 
terminal joint gradually exserted to a slender point, which in some cases is spini- 
form, in others setifonn ; those in male 4-articulate and somewhat asymme
trical, right leg the larger, with some of the joints kunellarly expanded inside, 
terminal one securiform or slightly hooked; left leg with the terminal joint some
what spoon-shaped.
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R em arks .—-This genus was established by D ana as early as the year 1846, 
to comprise some species chiefly from the Pacific Ocean. The genus D ias  of 

Prof. Lilljeborg is unquestionably identical with D an a ’s genus. I t  is easily re 
cognizable by the slender, pellucid body, and the very delicate and peculiar structure 
of the several appendages. W e know at p resent of a considerable number of 
species from different tracts of the oceans, amounting to about 20 in all. Some 
of them, however, may probably be referable to the nearly-related genus Para

cartia of Scott. To the fauna of Norway belong 3 species, to be described below. 
A  4th species, A .  bifilosa Giesbrecht, will also in all probability be found to 
occur off the Norwegian coast, as it has been observed both in the Baltic and 

off the British coast.

62. Acartia longiremis (Lilljeborg).
(PI. xcix & c).

D ias longiremis, L illjeborg, I)e Crustaceis ex ordm ibus tribus in Scania oocurrentibus,
p. 18*1, PI. XXIV.

Specific Characters.—  Female. Anterior division of body, seen dorsally, 
oblong fusiform in outline, greatest width about equalling '/s °f  the length, an
terior extremity somewhat contracted and obtusely truncated  a t  the tip, posterior 
gradually attenuated. Cephalosome attaining nearly half the length of the anterior 

division, front without any trace of tentacular filaments below. Lateral lobes of 
last segment of metasome rounded off a t the. tip, and each carrying dorsally a 
ra the r  conspicuous, delicate spinule. Urosome about equal in length to 1/3 of the 
anterior division, genital segment fully as long as the other 2 combined, and, like 
them, clothed both laterally and at the posterior edge with scattered, very delicate 

spinulos. Caudal rami sublinear in form, their length considerably exceeding th a t  of 
the anal segment, and slightly asymmetrical, r ight ramus projecting somewhat 
beyond the left, and having the appendicular bristle nearer  to the tip: marginal 

setæ densely jdumose and somewhat divergent. Anterior antennæ, when reflexed, 
reaching about to the middle of the genital segment, none of the articulations 

dcntiferous. Length of apical spine of outer ramus in 2nd to 4th pairs of legs 
considerably exceeding tha t of the whole ramus. L as t  pair of legs with the term i
nal jo in t exserted to a slender setiform point, and somewhat curved in the middle.

M ale  considerably smaller than female and easily recognizable by the 
structure of the anterior antennæ and urosome. Caudal rami comparatively shorter 

than in female, otherwise of a very similar appearance. L as t  pa ir  of legs of 
moderate size, 2nd and 3rd joints of right leg each expanded inside in to a rounded
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lamellar projection, terminal joint of same leg securiform, that of left leg com

paratively. broad.
t'mpur. Body in both sexes highly pellucid, with a very faint tinge 

of blue. Length of adult female reaching to 1.25 mm., of male to 1.05 mm.
Jiam m ks. Tins form was first described by Prof. Lilljeborg in his well- 

known treatise on the Entomostraca of Skâne under the «¡¡¿maa of XHas longirenris. 
It is not easy at  once to distinguish this form from some of rhe other species, 
to which it hears a great similarity. On a oloser examination, howevef, it may 
be readily recognized in both sexes by the slender and delicate spinule occurring 

on the dorsal face of the lateral lobes of the last segment of the metasomc, as* 
also by the relative lengtln of the anterior antennæ and eaudal rami. More

over the apical spine of the outer ramus in the 2nd to 4th pairs of legs is more 
elongated than in most other species, and the different*? in the last pair of legs 
in the female is very distinctly marked by the slenderness of the terminal joint, 
which is exsertcd to a very thin, flexible point, whorcas in most other species 
this joint is pronouncedly spiniform.

Om wrrenre- This Oalanoid is distributed along the whole Norwegian coast, 
from the Christiania F jord  to Yadsii, sometimes occurring in great numbers. I t  
is a true pelagic form, being often met with far out at sea, and aiti the very 
surface. Not unlrequently, however, it is brought by the current close to shore ; 
and it is e\en often found in tidal pools together with Paracalanus -parras and 

Temora longicornis'. I t  moves with great rapidity in abrupt bounds.
lhstrU m tion.- British Isles (BracL). Kattegat (Lilljeborg), the Baltic (Gies

b rech t i  Gulf of Finland (Nordqvist). Faroes Isles (Cleve), Iceland and southern 
Greenland (idem), Spitsbergen, polar basili, north of the New Siberian Islands 
(the present author).

63. Acartia Clausi, Giesbrechti
(PI. CI).

Clausii, S iesbrech t, Fauna & Flora <les (koltrs von Neapel. Pelaglscli^iO opepod“n, p. 507, 
PI. 30. figs. 2, 4, 13— 15, 17. 3«. 36, 47: PI. 42, fig...33 ; PI. 43, figs. 3, 5, 14.

Syn: Dia.s longiremis. Clans (not Lilljeborg).

Specific Characters.— Female. Very like the preceding species both in 
size and general appearance, and, like the latter, without any trace of tentacular 

appendages in front. Lateral lobes of last segment of metasome, however, 
without the dorsal spinule found in jfl longiremis, hut Inning the edge armed with 
from 4 to 6 extremely small and:Mclosely set denticles. Urosome with the first 2
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segments clothed at the end dorsally with a transverse row of still smaller dent
icles, hut having no lateral spinales. Caudal rami comparatively shorter than in 
A . longiremis. Anterior antennæ likewise somewhat shorter, scarcely exceeding 
the length of the anterior division of the body, 5th articulation with a distinct 

denticle in front. Length of apical spine of outer ramus in 2nd to 4th pairs of 
legs scarcely exceeding that of the ramus. L as t  pair of legs with the terminal 

jo in t produced to a strong elaw-like spine minutely spinulose outside.
M alij resembling tha t  of the preceding species, but having the caudal rami 

comparatively shorter, and nearly as broad as they are long. L as t  pair of legs 
very like those in the male of A. longiremis, though having the terminal jo in t of 
right leg considerably narrower and tha t  of left leg less expanded.

GoJentr. —Body in both sexes extremely pellucid and nearly colourless.
Length of adult female 1.15 mm., of male 1.00 mm.
R&inarls. This form is so very like the preceding species that, without 

a close examination, it  may readily be’ confounded with it. This 1ms also actually 
been done by Claus, who described it as m a s  longiremis Lilljeborg; and Brady 

also seems to have confounded the 2 species. Dr. Ifiesbrecht, however, has pointed 
out some minute differences between them, and as these differences are fairly 
constant, they seem to justify the specific distinction of the two forms. The most 

conspicuous distinctive characters are the different arm ature  of the lateral lobes 
of the last segment of the metasome and of the urosome, as also the compara

tively shorter anterior antennæ and caudal rami in the present species. The last 
pair of legs in the female, moreover, conspicuously differ from those in A . lon

girem is in the form of the terminal joint; and these legs in the male also exhibit 
some slight differences, as shown by the figures here given.

Occurrence.— Off the south and west eoasts of Norway this form is fully 

as common as A . longiremis, in company with which species it is often found. 
On the other hand, I  have never met with it in any of the samples of plankton 
from the_Arctie Ocean. I t  accordingly seems to he a more southern form than 
A . longiremis, and this assumption is also confirmed by what is at p resent known 
of its foreign distribution.

D istribution. British Isles (Seott), Fa roe  Isles (Cleve), Heligoland (Claus), 
coast of F rance  (Gann), M editerranean (Giesbrecht), Black Sea (Karawajew), 
Azores (Cleve), Atlantic Ocean between 36" and 61 0 N. Lut. (Giesbrecht); Gulf 
of Guinea (Scott).
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64. Acartia discaudata, Giesbrechti 
(ri. cu).

Dias*'discaudatus, GidNrreclit, Di« freilebenden Copepodeu der Kieler Föhrde. 7to B ericht, d. 
Dommiss. Unters. Deutsch. M eere, p. 118, PI. ID, figs. 4, 22, 23 ; ¿gl. V, fim IS ; PI. VI, (w. 17;

PI. YH I, figs. 32, 33; PI. IX . fig. 30.

Specific, Citaructcrs. Female. Anterior division of body of a form similar 
to t ] i a t in the 2 preceding species. F ro n t  without any tentacular filaments. L a 
teral lobes of last segment of nietnsoine rounded off and quite smooth. Urosome 
likewise without any traces of spinules or denticles, and rallier robust, genital 
segment v en  large, conspicuously dilated in its proximal part, and vary pro
tuberant below in the middle ; 2nd segment terminating dorsally in a rounded 
protuberance ; 3rd sigment flattened and considerably expanded distally. Caudal 
rami of ra ther an unusual appearance, being bulbously dilated, ami rounded oval 
in form, with the marginal setæ comparatively short and conspicuously dilated at 
the base. Anterior antennæ about the length of theMinterior division of the body, 
and without any denticles in front. L as t  pair of legs resembling those in A. 
Clausi-, the terminal joint being spiniforni. though somevnat less strong than in 
that species.

Male rosemhling that of the 2 preceding species, though perhaps less 
slender. Urosome of normal appearance, the caudal rami not, as in the female, 
bulbously dilated, but of a similar form to that in the male of A . (Haasi. Last 
pair of legs considerably larger than in either of the 2 preceding species, right 
leg much elongated, being more than twice as long as the left, with the lamellar 
expansions inside the 3 first joints comparatively small, terminal joint ra ther 
narrow, almost claw-like.

Coloar.— Body of female semipellucid, with a distinct bluish grey hue; 
that of male paler.

Length of adult female 1.20 mm., of male 1.10 mm.
Rem arks. -This form may at once be distinguished from the other known 

species, at any rate in the female sex, by the peculiar structure of the urosome, 
hut more especially by the greatly dilated caudal rami. The male differs less 
conspicuously, though the last pair of legs exhibit veil marked peculiarities. 
Another distinguishing character not mentioned in the above diagnosis, is the 
large size and peculiar sac-like form of the spermatophore often found attached 
to the genital segment of the female.
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Occur rev ce.— 1 have hithertho only met .with this form in 2 localities of 
the Norwegian coast, viz., Bratholmen and Skjerjehavn, the former situated at 
some distance south of Bergen, the latter a t  the mouth of the Sogne Fjord. In  
both these localities it  occurred occasionally close to the shore, together with 
A . lo r u j i r à m i from which it was a t once distinguished by its darker blue colour.

Dibtrihidiou. -The Baltic (Giesbrecht), Scottish coast (Scott), coast of 
France (Canu).

iii — Crustacea.



SUPPLEMENT.
Page 15. Rhincalanus nasutus, Giesbr.

Rem arks.— The form recorded by Th. Scott as R . tjiga,s; ISrady. is ïiii- 

questionably the present species.
D istribution .— Scottish coast (Scott).

Page 18. Paracalanus parvus (Glans).
D istribution .— Black Sea (Karawajew), Gulf of Guinea (Scott).

Page 21. Pseudocalanus elongatus, Boeck.

d istr ib u tio n .— Black Sea (Karawajew).

Page 21. The following species should be added:

Pseudocalanus gracilis, G. 0 .  Sars.
(Stippi. PI. T).

Sgmdfie Characters. Female. Body of still more slender form than in 

the typical species, with the anterior division, seen dorsally, narrow oblong in 
form, greatest width scarcely attaining 'fs of the length ; frontal part  conspicuously 
projecting, and, seen laterally, almost angularly curved in the middle. Lateral 
parts of last segment of metasome obtusely rounded. Urosome very slender, 
though scarcely exceeding half the length of the anterior division. Caudal rami
comparatively narrower than in P. elongatus, and more divergent. Anterior an 
tennæ more elongated, reaching, when reflexed, to the end of the 3rd caudal 
segment. Legs considerably more slender than in the typical species, with both 
rami very narrow. Ovisac ra ther large, rounded oval in form, and somewhat
flattened, containing a number of globular, highly pellucid ova.

Metis resembling that of P. elongatus, but having the anterior antennæ 
considerably longer. L as t  pair of legs of a structure very similar to tha t  in the 
male of the said species.
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& talma' not yet ascertained.

Length of adult female 1.65 nun., of male 1.15 nun.
Remarl',s. This form, though nearly allied to the typical species, is un

questionably distinct, differing, as it does, not only in the more slender form of 
the body and the gibbously produced frontal part, but also in the greater length 
of the anterior antennæ, and the more slender form of the natatory legs.

Occurrence. This form occurred not unfrequently in some of the plankton- 
samplos taken during the cruise of the “Michael S a r s”, 1900, in the open sea 
between Finm ark and Bear Tsland; but as the specimens were more or less 
damaged, and moreover, as shown by the structure of the urosome, had not 
arrived at sexual maturity, their specific difference from R. ‘’longatus was less 
apparent, for which reason I  a t first oi h  regarded this form as a variety of the 
typical species. I t  was only by the examination of another, sample taken by 
Mr. Amundsen early in the spring of the following year from about the same tract, 

that 1 could convince myself of the distinctness of the present form. This sample 

contained several fully adult and admirably preserved female specimens with 
the ra ther  large ovisac still attached to the genital segment, and also some few 

adult male specimens. In the same sample a number of comparatively large, 
and likewise ovigerous, specimens of P. elongatus also occurred, and it was very- 
easy to distinguish between these 2 species, on account of the ra ther  different 
shape of the frontal part, and the difference in the length of the anterior antennæ. 
That this undoubledlv true arctic fonn also occasionally occurs in the immediate 
neighbourhood of the Norwegian coast, was proved by the examination of one 
of the plankton-samples taken during the cruise of thep,Michael S a rs” in the 

Lyngenijord, Finmark. This sample contained some young specimens of a P seu
docalanus evidently belonging to the present species.

The following genus is also to be added:

M ic ro c a la n u s ,  G. 0 .  Sars 1901.

Syn: Pseudocalanus, G. 0 . Sars (part).

Generic Characters.—Body of comparatively small size, and ra ther  short 
and compact form, recalling tha t  of Paracalanus. Cephalosome completely coa

lesced with the 1st pedigerous segment; front carrying 2 extremely small ten ta 
cular appendages below. Urosome in female comparatively short, with the genital 
segment more or lesSi idilated, in male considerably more slender. Caudal rami
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small, each with 4 suhequal apical setæ. Anterior antennæ more or less slender, 
composed in female of 24 articulations, and in male transformed in much the 
same manner as in P*cmloottlami*. Posterior antennæ and oral parts resembling 
in structure those parts in the said genus. Posterior maxillipeds, however, more 
slender, and having the terminal par t  reilexed. Natatory legs on the whole huilt 
upon the same type as in Pseudocabmu.s. Last pair of legs in female wholly 
ahsäftt, in male comparatively small and very asymmetrical, left leg slender, 
^-articulate, right very small, 3-articulate, last jo in t not styliform.

Rem ark*.-- As I  stated 011 page 20, it is now my opinion that the small 
Calanoid described from Nansen's  Polar Expedition as PseuihcuiJan a* ptjymums 
should more properly be regarded as the type of a separate genus, for winch 
the name M ieromlauiis was proposed. The correctness of this view has now been 
still further confirmed by the discovery off the Norwegian coast of another still 

smaller Calanoid, which is evidently congeneric with the polar form, though ap
parently specifically distinct. This form is described below

Microcalanus pusillus, G. (). Sars, n. sp.
(Suppl. PI. IT, & PI. III . fig. 1).

Sspecific Churaeter*. —Female. General form of body resembling that of 
M  QygmdatSj the anterior division being rather tumid and, seen dorsally, of oval 
form, greatest width almost attaining half the length, both extremities abruptly 
contracted, the anterior one narrowly rounded at the tip. Cephalosome together 

with the united 1st pedigerous segment occupying 2/ |  of the anterior division, 
dorsal margin evenly curved in front. Lateral lobes of last segment of metasome 
somewhat oppressed and rounded off at the tip Urosome about equal in length 
to V3 of the anterior di\ ision, genital segment conspicuously dilated in the 
middle. Caudal rami scarcely longer than they are broad, apical setæ of moderate 
length. Eye wholly absent. Anterior antennæ much shorter than in the typical 
species, scarcely reaching, when reflexed, beyond the genital segment. Natatory 
legs less slender than in M . pijgnneitS, terminal joint of outer ramus in 2nd to 
4th pairs comparatively broader, with the apical spine remarkably dilated, cul- 
tellate in shape, and very coarsely serrate outside.

Male ra ther unlike the female in general appearance, the anterior division 
being still shorter and more tumid, w'hereas the urosome is much more slender 
than in female, fully equalling half the length of the anterior division. Anterior 
antennæ with the proximal par t  ra ther  dilated and clothed anteriorly with large
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curvHl sensory appendages, 7th jo in t very elongated and apparently formed by 
the coalescence of 5 articulations. Oral parts, as in the male of Pseudocalanus. 
much reduced, L as t  r ight leg scarcely '/?, as long as the left, terminal joint 
simple, rounded.

Colour. --Body in both sexes'1 highly pellucid and almost colourless.
Length of adult female scarcely exceeding 0.70 mm., tha t  of male about 

the same.
R em arks.— This dwarf Calanoid, perhaps the smallest of all hitherto 

known forms, is closely allied to the polar species, M . pygmaeus., though, differing 
conspicuously in the much shorter anterior antennae, as also in the structure of 
the nata tory  legs, but more especially in the peculiar development of the apical 
spine of the outer ramus. I t  may here he remarked that the male specimen 
figured on PI. X X II  of my Account of the Crustacea of the Norwegian North 
Polar  Expedition, and described as the male of tiqnnoealanus longicornis, most 
certainly does not belong to tha t  form, but to M icrocalanus pygm œus.. v liich is 

proved by its great similarity to the male of the present species.
Oceurrm ee .— Owing to its small size and inconspicuous colouring, this 

form had previously quite escaped my attention, though in reality it  seems to he 
ra ther  common, a t  any rate off the west coast of Norway. During a 2 months' 
stay last summer in that pa r t  of the country, I found this Calanoid ra ther abund
antly in 3 different places, viz., at Christiansund, Aalesund. and in the Storfjord,
farther inland than the last-mentioned town. In all these places, however, it  only

occurred in depths of more than 150 fathoms; and it thus appears to be a true, 
deepwater form. The same species was also found in 2 plankton-samplcs kindly 
sent to me by Mr. Nordgaard, both taken from great depths, the one in the Hcrlo 
Fjord , the other in the Oster Fjord, near  Bergen. Finally, some few more or 
less defective specimens of a M icron dam is  (perhaps more properly referable to the 

polar species) were picked out of a plankton-sample taken during the cruise of 
t h e * ‘Michael S a rs” in the open sea between .Tan Mayen and Finmark.

Page 22: Spinocalanus abyssalis, Giesbrecht.
(See PI. X II & Suppl. PI. III , fig. 2).

Spinocalanus abyssalis, G iesbSplit, F auna  & Fl. Golfes Neapel. Pelagische Oopepoclen, p. 209,
PI. 13, figs. 42—48, PI. 30, fig. 49.

S\rn : Spinocalanus longicornis, G. 0 . Sars.

(For the descrip tion  of the  female, see p. 22).

D escription o f Male. General appearance very different from that of 
the female. Anterior division of body oblong oval in form, both extremities,
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especially the posterior one, contracting abruptly. F ront unarmed, as in the fe
male. Urosome very slender and narrow, attaining almost half the length oti the 
anterior division, 2nd segment much the largest, anal segment very small, almost 
obsolete. Caudal rami mobile, and generally spread to each side. Anterior an
tennæ very much shorter than in female, their length scarcely exceeding that of 
tlif anterior division, and clothed in their proximal part  with large curved, sensory 
appendages. Oral parts transformed in a manner similar to tha t  found in the 
male of P untada  tins and PnemloóaUinw*. Natatory legs exhibiting the characteristic 
armature mentioned by Dr. Giesbrecht, 2nd jo in t of outer ramus in 2nd to 4th 
pairs provided on the hind face with an obliquely transversa row of extremely 
delicate, somewhat flattened spines. L as t  pair of legs comparatively small and 
but slightly asymmetrica], both legs biramous, with the inner ramus simple styli- 
form and longer on right side, outer ramus of right leg Inarticulate, of left 3- 

articulate. terminal joint in both stvliform.
Colmir not yet ascertained. Length of the specimen examined 1.60 mm.
R e m a r k .-—I am non of opinion that the form recorded from Nansen’s 

Polar Expedition as S. Icmgtconw, and subsequently rndcscribed in the present 
Account under the same name, is in reality identical with (fiesbrecht's species. 

On a closer examination, I have convinced myself tha t  the characteristic armature 
of the natatory legs described and figured by Dr. Giesbrechti, is also present in 
both sexes of the northern form. The transverse row of flattened spines occur 
ringi' on the hind face of the 2nd jo in t of the outer ramus is of such a delicate 
nature, however, that it may easily escape attention, if the opposite face of the 
joint be turned to the observer. The malm of which only a solitary specimen 
has hitherto come under my notice, is so very unlike-the female, tha t  it was 
only by the dissection of the specimen that I could with perfect certainty refer it 
to the present species. The most striking difference is unquestionably the dis
proportionate length of the anterior antennæ, these being scarcely longer than 
the anterior, division of the body, whereas in the female their lenght considerably 

exceeds that of the whole body. An analogous sexual disproportion in those 
antennæ has also been shown by Dr. Giesbrecht, however, in a few other Calanoids 
belonging to the genera Calanus and Haloptiht.% J

Octurrenee.— The above-described male specimen was found in a plankton- 
sample taken by M i. Nordgaard in the Oster F jo rd  from a depth of from 400 
to 600 metres, and kindly sent to me for examination. In the same sample a few 
female specimens also occurred.

D t d r t b u tim .— Jíafcific Ocean, between L at 14° N. and 4 °  S.. at a depth 
of 1000— 4000 metres (Giesbrecht); polar basin crossed by Nansen, at 2 different 
Stations.
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Pu g e 25. Ætideus armatus, Boeck.

Rem a rks. I  have recently had an opportunity, through the k i n d n e s s  of 

Prof. Brady, of examining 2 of the Challenger specimens, from which the original 
description of his dEtideas armatum was made, and cannot find any difference 
whatever between them and the northern form. F o r  this reason I must consider 
B rad y ’s and Boeck’s species as identical, in spite of the widely-separated localities.

Occur renae.— I found this form last summer not unfrequently a t Aale- 
sund and in the Storfjord, in depths ranging from 30 to 150 fathoms.

D istribu tion— Off’ the Shetland Islands (Scott), F aroe  Channel (Norman’s 
Collection), Indian Ocean, TorroS Strait, Chinese Sea, South Atlantic Ocean (Brady). 

Gulf of Guinea (Scott).

Page 20. The following new genus is to be added:

ÆtideopSiS, G. ü . Sars.

(reneiic ( l ia meters. Ex te rna l appearance somewhat resembling tha t  of 
yEtidens, the front being produced below to a strong bifurcate rostrum. Last seg
ment of metasome, however, well defined from the preceding one, and having the 

lateral coi ners acutely produced. Urosome of moderate size, w ith the caudal rami 
comparatiwuy short; outermost seta rudimentary, appendicular bristle very small. 

Anterior, antennæ slender and attenuated, consisting (in female) of 24 well-defined 
articulations. Posterior antennæ and oral parts nearly agreeing in their structure 
with those in C hiridius , the posterior maxillipeds exhibiting a similar slender form. 

Legs likewise lmilt upon the same type as in tha t  genus.
Rem arks. —This new genus is somewhat intermediate in character between 

Aetideus and C hiridius, agreeing with the former in the strongly developed, Bi

furcate rostrum, while the structure  of the caudal rami and of the fflveral 
appendages resembles more that of C hiridius. The present genus differs from 
both these genera in the fact that the last segment of the metasome is well defined 

from the preceding one. The genus comprises as yet only a single species, 

described below



Ætideopsis rostrata, G. 0 .  Sars, n. sp.
(Suppl. PI. IV & V).

Specific Character*. Female. Body moderately slender, with the integu
ments of an unusually firm consistency. Anterior division, seen dorsally, oblong 
oval in form, greatest width slightly exceeding 1/$ of the length, anterior extremity 
conspicuously dilated in the oral region, and abruptly contracted in front, tip 
triangularly produced, posterior extremity gradually attenuated. Oepbalosome 
separated above from the 1st pedigerous segment by a well-marked transverse groove, 
dorsal face only slightly vaulted, lateral edges conspicuously insinuated in the middle. 
Rostrum highly chitinized and pointing straight downwards, lateral spikes acutely 

pointed and somewhat divergent. Last segment of metasome very short, but de
fined in front by a well-marked curved suture, lateral corners produced to strong 

mucroniform processes pointing straight backwards and extending beyond the 
middle of the genital segment. Length of urosome scarcely exceeding l/,? tha t of 
the anterior division, genital segment not very large, and but slightly protuberant 
below. Caudal rami about the length of the anal segment, and somewhat flat
tened, tip obliquely munded. Eye apparently well developed. Anterior antenme, 
when reflexed, reaching about to the end of the 2nd caudal segment. Posterior 
antennæ with the outer ramus somewhat longer than the inner. Posterior m axil
lipeds almost exactly as in Ghirirlvus, the 2nd basal joint being very narrow and 
elongated, whereas- the terminal part is comparatively short, scarcely half as long 
as this joint. Apical spine of outer ramus in 2nd to 4th pstirs of legs very 
strong, its outer edge densely aculeate in a pectinate, manner.

Male unknown.
Colour not yet ascertained.
Length of adult female 4.40 mm.
Rem arks This form, as stated above, somewhat recalls Æ tideus arm a

tus by the strongly-dqveloped, bifurcate rostrum and the acutHv produced lateral 
co rne rs» ! '  the last segment of the metasome. I t  may, however, be at once dis
tinguished by the far less vaulted cephalosome, and the sharply marked boundary 
between the last 2 segments of the metasome. I t  is also of considerably larger size.

Occurrence. Two female specimens of this form were found in a plankton- 
sample taken, during the cruise of the “Michael Sars" in 1900, a t Stat. 34, situated 
between Ja n  Mayen and Finmark, the depth being recorded to be from 500 to 
1000 metres.



Page 28. Chiridius armatus (Boeck).

Occurrence.— A solitary male specimen, unquestionably belonging to this 
species, was found in a plankton-sample taken during the cruise of the “Michael 
S a rs1', a t  Stat. 10, east of Iceland, depth 250—400 metres.

Page 30. The following genus should be added:

G aid iu s ,  Giesbrecht, 1895.
Svn: Chiridius, G. O. Sars (part).

■Generic Characters.— Body comparatively more robust than in Chiridius, 
with the urosome shorter in proportion to the anterior division. F ro n t  produced 
below to a very small, undivided rostral projection. L as t  segment of metasome 
wholly coalesced with the preceding one, lateral lobes obtusely rounded and each 
exhibiting, somewhat outside the tip, a narrow spiniform process pointing backwards. 
Caudal rami short, resembling in structure those in C hiridius. Anterior antennæ 

in both sexes very slender, in female 24-articulate, in male with some of the 
articulations coalesced. Posterior antennæ with the inner ramus somewhat longer 
and narrower than in C hiridius. Oral parts  almost exactly as in tha t genus. 
Legs likewise of a very similar s tructure, except tha t  in the outer ramus of 1st 

pair, the spine outside the 1st joint is missing.
Rem arks.— Although the differences between this genus and C hirid ius  

appear to be very slight, it  may perhaps be advisable to retain the genus, 
since there are 2 northern  species tha t so closely agree with tha t  first described 
by Dr. Giesbrecht, that the 3 species together form a na tura l group. The 
typical species is G. pungens  Giesbr. from the Pacific Ocean; the other 2 species 
have been described by the present author from N ansen 's  Polar  Expedition as 

C hirid ius tenuisp inus  and C. brevispinus. Both these arctic species subse
quently proved to be referable to the Norwegian fauna. The female of the first- 
named species has already been described in the present Account, and it only 
remains here to describe the hitherto unknown male of this form. The 2nd species 
is now for the first time added to the Norwegian fauna.

'J2 — Crustacea.
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Gaidius tenuispinus, G-. 0 .  Sars.
(Sec PI. X V III & Suppl. PI. VI, fig. 1).

Chiridius tenuispinus, G. O .S jrs , Crustacea of the  Norw. N orth  P o la r E xpedition , p. (37, PI. XVIII.
(For the description of th e  female, see p. 30).

Desariptiou of the M ale.—Anterior division of body, seen dorsally. oval 
in form, somewhat attenuated anteriorly, with the greatest width occurring consi
derably behind the middle. Lateral  processes of last  segment of metasome well 
marked, and of the same appearance as in the female. Urosome, as usual, much 
narrower, and composed of 5 segments, the last of which, however, is very small, 
almost obsolete. Anterior antennæ of about the same relative length as in female, 
but transformed in the usual manner, their proximal part  being ra ther dilated, and 
clothed in front with large curved sçnsory appendages, terminal pa r t  very slender, 
and forming with the proximal one a somewhat angular curve. F irs t  pair of legs 
with the 1st jo in t of the outer ramus distinctly separated from the 2nd. Last pair of 
legs comparatively large, and somewhat resembling in structure those in the male 
of C hiridius armatus, both legs provided with a rudimentary inner ramus, that 
of right leg pronouncedly club-shaped, that of left much narrower; outer ramus 
of right leg Inarticulate, with the proximal jo in t ra ther  large and curved, distal 
jo in t very narrow, and forming a small rounded lobule inside, beyond the middle; 
that of left leg 3-articulate, last jo int spiniform.

Length of the specimen examined about 2 mm.
Jiem arls.— It ¡will be seen from the above short description, that the sexual 

differences in the present form do not materially difl’ei from those found in the
genus Chiridius, and the last pair of legs in the male even bears a very close
resemblance to those in the male of C hirid ius armatus.

Occurrence.— The above-described specimen was found in the same sample 
(Stat. 34) in which Ætidt'irpsis armata occurred, and could at once be recognized 
as the male of the present species by the slender spiniform processes issuing
from the last segment of the metasome.

Gaidius brevispinus, G-. 0 .  Sars.
(Suppl. PI. VI, fig. 2).

Chiridius brevispinus, C. O. Sars, C rustacea of th e  Norw . N orth  P o lar Expedition , p . 68, PI. NIX.

Specific (diameters. -  Female. Body comparatively robust, with the anterior 
division rather massive and, seen dorsally, oblong oval in form ; anterior extremity 
somewhat contracted near the tip. which appears obtusely truncated, posterior
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extremity only slightly attenuated. Rostral prominence exactly as in ( j . teim i- 
spinus, forming a very small conical projection. Latera l lobes of last segment of 
metasome broadly rounded, spiniform process outside the tip extremely small. 
Urosome scarcely a ttaining y |  of the length of the anterior division; caudal rami 
comparatively very short and somewhat divergent. Anterior antennæ slender and 
elongated, reaching, when retiexed, far as the tip of the caudal rami. Posterior 
antennæ and oral parts  almost exactly as in (f. tenuispinus. F irs t  pair of legs 

with the 1st jo in t of the outer ramus well defined, though, as in G. tunuisjunus, 
without any trace of a spine outside; inner ramus of 2nd pair distinctly Inarticulate.

il[<de unknown.
Colour not vet ascertained.
Length of adult female 4.80 mm.

l'iamcuHis.— 1This form is undoubtedly very closely allied to G. tenuispinus. 
though easily distinguishable by its much larger size and somewhat more robust 
form of body, the more elongated anterior antennæ, and the small size of the 
spiniform processes issuing from the last segment of the metasome.

Occitrren-Ge.— A solitary but well-preserved female specimen of this Arctic 

form was found in the same sample (Stat. 34), in which the male of G. tenu i

spinum occurred.
Distribution. Polar basin crossed by Nansen, a t 6 different Stations (the 

present author); F aroe  Channel (Norman's Collection).

Page 32. Undinopsis Bradyi, t í .  0 .  Sars.

Rcmn) k s -  During the past summer I  have found this form very plentiful 

in one place near  Aalesund, ju s t  a t the bottom of a steep incline, on a sandy 
bottom. Male specimens) were by no means rare , and on a renewed examination 
of the latter, 1 found tha t the right last  leg is generally wholly absent. In some 
few specimens from the same locality, otherwise indistinguishable from the others, 
these legs, however, exhibited exactly the appearance figured on PI. N IX , a distinct 

rudiment of the right leg being present.

Page  39. Euchaeta norvegica, Boeek.

D isti'ib u tio n .—Scottish  coast (Scott).

Page 42. Euchaeta barbata, Brady.

D i s t r i b u t i o n (4ulf of Guinea (Scott).
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Page 47. Xanthocalanus borealis, G. 0 . Gars.

D istribution. —E a s t  of the Shetland Islands (Scott).

Page 53. Amallophora brevicornis, G. 0 .  Sars.

- The hitherto unknown male of this species has recently been 
desei lifted by Th. Scott, and the correctness of nn opinion in considering this 
form to be a true Amallophora, is fully confirmed by the structure of the last 
pair of legs, which are built upon the very same type ¿vs in .1. magna  Scott,

D istribution .— E a s t  of the Shetland Islands (Scott).

Page 66. Parastephos pallidus, G. 0 .  Sars.

D istribution. I have recently received from Th. Scott an adult male 
specimen and an immature’ female of this form, taken by him off the Scottish coast.
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LIST OF PLATES.

The Plates have been m arked as fa r as possible in Bcrordance n i th  t h iK  belonging 
to the 3 previous Volumes (Amphipoda, Isopoda, Cnmaeaa).

The follow ing are the chief signs, with their significance:
Ç fem ale; <ƒ malo; C. cephalosome: It. ro s tru m ; Ura. u rotom a With the caudal ram i ; 

yen. S. genital segment otW em ale; 0 . eye: a .1 auterior antonii» ; a.- posterim l a n te n n ä | or. area 
oraJ «rea: L. an terior lip ; jM m andible: in. m axilla: )» p i  an terio r maxillipe.d: trip *  p o s te r io r^  axil- 
liped ; p i —jj.5 leg S o f 1st to  5th pairs.

PI. I.
Calanus finmarchicus ((imm er), female.

PI. II.
Calanus finmarchicus; reñíale, (continued).

PI. III.
Calanus finmarchicus, adult male.

in. tv

Calanus helgolandicus (ttgtus); fen n iB ü  male. 

PI. V.
Calanus hyperboreus, K rüyer: female & mala. 

PI. VI.
Rhincalanus nasutus, Giesbrecht-: female.

PI. vir.
Rhincalanus nasutus; fem ale (continued).

PI. VIII.
Paracalanus parvus (flans); fam alar 

PI. IX.
Paracalanus parvus; m ale and female (con

tinued).

PI. \
Pseudocalanus elongatus, B d ee k  : tt'aS iale.

PI. XI.
Pseudocalanus elongatus, m ale i  fe in a ^ B h h -  

tinned).

PI. X ll.
Spinocalanus abyssalis, Gieshruoht : female. 

(See Suppl., p. 157.)

l'l. XIII.
Ætideus armatus, B oeell fem ale & maid.

PI. XIV.
Ætideus armatus; male & female (continued). 

PI. \ \
Chiridius armatus (Beck): fem ale & male.

PI. XVI.
Chiridius armatus; fem ale it male (continued).

PI. xylil.
Chiridius obtusifrons, G. 0. S;».J Binale & 

m ale.

PI. XVIII.
Gaidius tenuispinus, G. 0 . Sars; fem ale. (KM 

Suppl., p. 162.)

PI. XIX.
Undinopsis Bradyi, G. 0 . Sal-!;: female & male.

p i . xs
Undinopsis Bradyi; female (continued).

PI. XXI.
Undinopsis similis, G. 0 . Sars; fem ale & male.
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PI. XXII.
Bryaxis brevicornis, B oeek: female.

PI. X X III.
Bryaxis brevicornis; fem ale (continued).

PI. XXIV.
Euchaeta norvegica, B oeek; fem ale.

PI. XXV.
Euchaeta norvegica; fem ale (continued).

PI. XXVI.
Euchaeta norvegica, Bacci; ; adult male.

PI. XXVIT.
Euchaeta glacialis, H ansen; fem ale & m ale.

PI. X X V III.
Euchaeta barbata, B rady ; female X m ale.

PI. XXIX.
Pseudophaenna typica, B. 0. Sars: fem ale & 

male.

PI. XXX.
Pseudophaënna typica; fem ale (continued). 

PI. XX XI.
Xanthocalanus borealis, B. <>. Sars; fem ale

& m ale.

pi. xxxn.
Xanthocalanus borealis; fem ale (Continued).

PI. X X X III.
Xanthocalanus propinqvus, G. o. Sars: fem ale 

& male.

PI. XXXIV.
Amallophora magna, Scott; fem ale ,V male.

PI. XXXV.
Amallophora magna; fem ale (continued).

PI. XXXVI.
Amallophora brevicornis, B. 0 . Sars; fem ale.

n. xxxvii.
Scolecithricella minor (Brady) : fem ale & m ale.

PI. X X X V lil.
Scolecithricella minor; fem ale (continued).

PI. XXXIX.
Diaixis hibernica (Scott); fem ale X male.

PI. XL.
Diaixis hibernica; fem ale (continued).

23 — Crustacea.

PI. XLI.
Stephos lamellatus, B. O. Sars: fem ale & male. 

PI. X L II.
Stephos lamellatus; female (continued),

PI. XLII1,
Stephos Scotti, B. O. Sars: fem ale X male.

PI. XLIV.
Parastephos pallidus, G. 0 . Bars: male.

PI. XLV.
Tharybis macrophthalma, B. 0. Bars: fem ale 

& male.

PI. XLVI.
Tharybis macrophthalma; fem ale (continued). 

PI. X LVI I.
Pseudocyclopia stephoides, Thom pson: fem ale 

& male.

PI. X LV III.
Pseudocyclopia stephoides; fcm ale(continued). 

PI. XLIX.
Centropages typicus, K riiyer; fem ale.

PI. L.
Centropages typicus; fem ale (continued).

PI. Id.
Centropages typicus, lO 'oyer: adult male.

PI. LII.
Centropages hamatus (L illjeliorg); fem ale & 

male.

PI. L il i .
Isias clavipes, Boeck : fem ale & male.

PI. LIV.
Isias clavipes; fem ale (continued).

PI. LV.
Limnocalanus macrurus, b . 0 . Sars: female 

& male.

PI. LV1.
Limnocalanus macrurus; female (continued). 

PI. LVII.
Diaptomus castor (.1 u rine); fem ale X male.

PI. LVI 11.
Diaptomus castor; fem ale & male (continued). 

PI. LIX.
Diaptomus denticornis, W ierzejski : fem ale X 

male.
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P I .  I A .

Diaptomus bacillifer, Koelbel; female & male. 

PI. LXI.
Diaptomus laticeps, G. U. Sars; fem ale & male. 

PI. LXII.
Diaptomus laciniatus, Lilljeborg; female .V male. 

PI. LXIII.
Diaptomus gracilis, G. 0. Sars: female & male. 

PI. LXIV.
Diaptomus graciloides, L illjeborg; fem ale & 

male.

PI. LXV.
Temora longicornis (Müller); female \  male. 

PI LX VI.
Temora longicornis; fem ale (continued).

PI. LXV1I.
Eurytemora velox (Silljeborgj : fem ale \  male.

PI. LXVIII.
Eurytemora velox; female (continued).

PI. LXIX.
Eurytemora hirundoides (Nnrdt|vBt): female

& male.

P I .  L X X .

Eurytemora lacustris, Poppe; female X male. 

PI. LXXI,
Heterocope saliens (L illjeborgi; female & male.

PI. LXXII.
Heterocope saliens; female (continued).

PI. LXXII1.
Heterocope borealis (Fisclier) ; female & male'. 

PI. LX X I V.
Heterocope appendiculata, G, 0. Sars; fem ale 

& male.

PI. LXXV.
Metridia longa (Lubbock); fem ale a  male.

PI. LXXVI.
Metridia longa; fem ale (continued).

PI. KX XVII.
Metridia lucens, Boeck; female X male.

PI. LXXVIIL 
Pleuromamma robusta (Dalii) ; female & male.

PI, LXX1X.
Pleuromamma robusta; female (contimmd). 

Pi. LXX X.
Heterorhabdus norvegicus (Boeck) ; female 

male.

PI. TiXXXJ.
Heterorhabdus norvegicus; fem ale (eontiu.)

PI. LXXXI1.
Haloptilus longicornis (Claus); female.

PI. I.X X X III.
1. Haloptilus longicornis; female (continued).
2. Haloptilus acutifrons, Giesbrecht; female.

PI. LXXXIY.
Scottula inæqvicornis. c. 0. Sars: female.

PI. LXXXV.
Scottula inæqvicornis; m ale female (con

tinued).

PI. LXXXVI.
Paramisophria cluthae, Scott ; female & male.

PI. LXXXVII.
Paramisophria cluthæ; female (continued).

PI. LXXXYIII.
Pseudocyclops obtusatus. Brady ; .fem ale & 

m ale.

PI. LXXXIX.
Candacia norvegica (Boeck); female.

PI. xc.
Candacia norvegica; m ale à- female (eontia.) 

PI. XCI.
Candacia armata (Boeck); fem ale X male.

PI. XCTI.
Anomalocera Patersoni, Tem plt. : female. 

pi. xm i.
Anomalocera Patersoni; fem ale (continued). 

PI. XCIV.
Anomalocera Patersoni. T em plt,; adult male. 

PI. Xt'V.
Labidocera Wollastoni (Lubbock); fem ale & 

m ale.

PI. XCVT.
Labidocera Wollastoni; fem ale & male (con

tinued).
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PI. M  VU
Parapontella brevicornis (Lubbock); female 

& m ale.
PI. X C V lll.

Parapontella brevicornis ; fem ale & m aia  (con
tinued).

PI. XCIX.
Acartia longiremis (L illjeborg); female.

PI. c.
Acartia longiremis; m ale & fem ale (continued). 

PI. Cl.
Acartia Clausi, G iesbrechti fem ale .\ male.

P I . C1I.
Acartia discaudata, G iesbrechti female & male.

Suppl. PI. I.
Pseudocalanus gracilis, u. (). Sars; fem ale \  

male.

Suppl. PI. II.
Microcalanus pusillus, C. 0 . Sars. female.

Suppl. PI. UI.
1. Microcalanus pusillus; male.
2. Spinocalanus abyssalis, G iesbrechti adult

male.

Suppl. PI. IV.
Ætldeopsis rostrata, G. 0 . Sars; female.

Suppl. PI. V.
Ætideopsis rostrata; fem ale (co n tin u ® ?

Suppl. PI. VI.
1. Gaidius tenuispinus, G. O. Sars; adult male. 
1. Gaidius brevispinus, 0 . 0 . Sars; female.
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PREFACE.

The present Volume deals with one of the great divisions of the ex
tensive order, Copepoda, viz., tha t of the Calanoida, which of late has a ttracted  
the special in terest of biologists, on account of the enormous numbers in which 
some of the species are sometimes found to appear, forming, as they do, a very 
essential p a r t  of the so-called Zoö-pltmkion. As not only the amount of the 

plankton, but also its quality is of g rea t significance in determining the nutritive 
value of the water both in the sea and in lakes, a thorough knowledge of the 
organisms composing it may be said to be quite indispensable. It is now gener
ally admitted tha t Copepoda of the Calanoid group form an essential pa r t  of the 
nourishment of several of our common food-fishes, either in the adult state, or 
at any rate  in the earlier periods of their life; and the investigation of- these 
little creatures must therefore be regarded as intimately connected with tha t  of 
the fisheries, whether in the sea or in lakes.

The present Volume, which gives full d iagnoses and figures of all N or

wegian Calanoids, both m arine and fresh-water, known at present, may thus, I 

hope, be of essential use to those who are studying our fisheries and the biological 

conditions connected therewith.

In order to make the determination of the species as easy as possible, 
I  have given, besides anatomical analyses, carefully drawn habitus-figures of all, 
in most cases both a dorsal and a lateral view, and as a rule of both sexes. 
The detail figures, unlike those in Dr. G ie sb rech t i  work, are always arranged in 

such a manner, th a t  they can a t  once be referred to their respective species.
An objection may perhaps be urged against the practical arrangement of 

the present Volume, as also of the 3 preceding Volumes, viz., tha t no analytical 
tables are given. In my opinion, however, the practical value of such tables, 

especially when they comprise a great number of different forms requiring a more 
or less complicated arrangement, has been much overestimated. I  think tha t  the
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student, instead of labouring through such a complicated table, will in most cases 
prefer the much more simple and direct method of determination by comparing 
his specimen with the figures, and, if still in doubt, consulting the short diagnoses 
given of the respective families, genera and species.

In the elaboration of this Volume, I have been assisted by several di
stinguished naturalists both in my own country and ab road ;  and I  desire here to 
tender them my best thanks. Among foreign naturalists, my thanks are due to 
Canon A. M. Norman, Mr. Th, Scott, Prof. Brady and Prof. Cleve, for sending me 
interesting specimens. I  am also greatly indebted to the Zoological Station at 
Naples for a very interesting series of plankton-samples, which have been of great 
use to me in comparing the Mediterranean species with those of the northern 
seas. The Norwegian naturalists to whom I wish to offer my hearty thanks are 

Air. 0 .  Nordgaard, director of the Biological Station in Bergen, and Dr. ,T. Hjort, 
director of the Norwegian marine fisheries. To the latter gentleman I  am especi
ally indebted for the opportunity he gave me of examining the numerous plankton- 
samples taken during the cruise of the “Michael S a rs” in different parts of the 
Norwegian Sea. A most important addition to the Calanoid fauna of Norway 
has thereby been gained, as will be shown m the course of the account here 
given. Finally, I  beg to thank the direction of the Bergen Museum for the read
iness with which it  has undertaken the continued publication of the present ex
tensive work.

G, O. Sars.
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Page 114, line JO; fo r  „Tt was subsequently  reco rded ,“ read  ,.It had  been previously
recorded*“
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C o p e p o d a
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6 o S a rs  au togr
T ry k tid en  private Qpm aalm g,Chra

Acart ia  d i s c a u d a t a  G i e s b r e c h t .







Pseudocalanidae

T r y  k r  4  f tp ¡ j r v 3  t e  Ü D < " < a l t n  ;  '  h/--

P seudoca l anus  grac i l i s  , G.O.Sa r s .



ß d r a  d u ‘r.

Mie roca! anua pus ¡lii;s 6 0

Pseudocalanidae







P s e u d o c a l a n i d a e

1. Mi croca l anu s  pusi l lus  , Q.0.  S a r s . Tryk!,denpnvatenpmaa"n9CI'ra 
( cont inued)

2. Sp i n oc a l a nu s  ab ys s a l i s  , Giesbrecht
(maie)



Æti d e  i d æ . C a l a n o i d a  s u PPi.PI .  3 V

G 0 S a r s  autogr T ry k î i den p riv a te  O p m aa lm g .C h ra

Æt i d e o p s i s  postrata , G . 0 . S a r s .







Æ t id e id æ

C o p e p o d a
C a l a n o i d a  S u p p i .  PL Y

0  S a r s  a u t o g r  Trykr iden privais Opmaalmg Chra

Æ tideops is  ros t ra ta  , G . 0 . S a r s .
(cont inued)



Æh’d e id æ . C a l a n o i d a  S u p p i . P t . Y T .

TryKtiden private Qpmaaling Chraa u t û g r

1. Ga i di us  t e n u i s p i n u s ,  G.O.Sars
(male)

2. Gai di us  b r e v i s p i n u s ,  G.O.Sars
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