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FOREW ORD
The demand for electric energy often creates conflicts with the desire to 

preserve and protect the Nation’s fish and wildlife resources. This is particu­
larly true when the use of water for power plants is considered. Power plants 
require large volumes of water from rivers, lakes, reservoirs, and estuaries. With­
drawal of water for cooling purposes causes the loss of fish eggs, larvae, and 
juveniles through impingement or entrainment. The discharge of water causes 
thermal and chemical pollution, and can cause alteration of stream flow patterns 
and the disruption of the thermal and dissolved oxygen stratification in those 
water bodies.

The biological consequences of water use by power plants depend upon the 
species of organisms involved, the mechanical and physiological stresses on 
the organisms, and the ecological role of the organisms. To assess the impacts 
of power plants and other habitat modifications on fish populations, it is neces­
sary to identify fish eggs, larvae, and juveniles of different species. However, up 
to now, descriptions of the developmental stages of fishes have been scattered 
throughout a large number of sources.

The Development of Fishes of the Mid-Atlantic Bight is a reference which 
compiles descriptions of the egg larval, and juvenile stages of over 300 fish spe­
cies, and includes dichotomous keys useful for identifying species. Descriptions 
of spawning migrations and life habits of adult fishes, their geographic range 
and distribution, and movements of fish at all life stages are also included.

With this kind of baseline taxonomic information, biologists will be able to 
assess the management implications of power plant siting and other habitat 
modifications on aquatic populations and provide information to decision mak­
ers. We believe these books are a major step in providing the type of infor­
mation necessary to incorporate environmental considerations into resource 
development decisions.

Director, V,S, Fish and Wildlife Service



The Biological Services Program was established within the U.S. Fish and 
Wildlife Service to supply scientific information and methodologies on key en­
vironmental issues which impact fish and wildlife resources and their supporting 
ecosystems. The mission of the Program is as follows:

1. To strengthen the Fish and Wildlife Service in its role as a primary
source of information on national fish and wildlife resources, particularly
in respect to environmental impact assessment.

2. To gather, analyze, and present information that will aid decision mak­
ers in the identification and resolution of problems associated with 
major land and water use changes.

3. To provide better ecological information and evaluation for Department 
of the Interior development programs, such as those relating to energy 
development.

Information developed by the Biological Services Program is intended for 
ase in the planning and decision making process to prevent or minimize the 
impact of development on fish and wildlife. Biological Services research ac­
tivities and technical assistance services are based on an analysis of the issues, 
the decision makers involved and their information needs, and an evaluation 
of the state of the art to identify information gaps and determine priorities. This
is a strategy to assure that the products produced and disseminated will be
timely and useful.

Biological Services projects have been initiated in the following areas;

• Coal extraction and conversion
• Power plants
• Geothermal, mineral, and oil shale development
• W ater resource analysis, including stream alterations and western water 

allocation
• Coastal ecosystems and Outer Continental Shelf development
• Systems and inventory, including National Wetlands Inventory, habitat 

classification and analysis, and information transfer.

The Program consists of the Office of Biological Services in Washing­
ton, D.C., which is responsible for overall planning and management; National 
Teams which provide the Program’s central scientific and technical expertise 
and who arrange for contracting Biological Services studies with States, univer­
sities, consulting firms, and others; regional staff who provide a link' to problems 
at the operating level; and staff at certain Fish and Wildlife Service research 
facilities who conduct in-house research studies.



CO N TEN TS
General I ntroduction ..................................................................................  1

Glossary ...............................................................................................................  5
Introduction to Volume I V .................................................................................. 11

Carangidae—jacks and p ó m p a n o s .......................................................................15
Alectis ciliaris (Bloch), African p o m p a n o ..................................................... 16
Caranx bartholomei Cuvier, Yellow j a c k .....................................................21
Caranx crysos (Mitchill), Blue ru n n e r ...........................................................26
Caranx hippos (Linnaeus), Crevalle j a c k ..................................................... 35
Caranx latus Agassiz, Horse-eye j a c k ...........................................................39
Chloroscombrus chrysurus (Linnaeus), Atlantic b u m p er..............................45
Decapterus macarellus (Cuvier), Mackerel s c a d ......................................... 47
Decanteras punctatus (Agassiz), Round s c a d ............................................... 49
Elagatis bipinnulata (Quoy and Gaimard), Rainbow runner . . . .  55
Oligoplites saurus (Bloch and Schneider), Lcatherjacket..............................61
Selar cromen ophthalmus (Bloch), Bigeye s c a d ...............................................65
Selene setapinnis (Mitchill), Atlantic moonfish...................................  68
Selene vomer (Linnaeus), L o o k d o w n ...........................................................72
Seriola dumerili (Risso), Greater amberjack . . .  . . . .  79
Seriola fasciata (Bloch), Lesser am berjack.....................................................86
Seriola rivoliana Valenciennes, Almaco j a c k ............................................... 89
Seriola zonata (Mitchill), Banded ru d d e r f is h ............................................... 91
Trachinotus carolinus (Linnaeus), Florida p o m p an o ................................... 96
Trachinotus falcatus (Linnaeus), P e r m i t ................................................... 102
Trachinotus goodei Jordan and Evennann, Palom eta..................................I l l
Trachurus lathami Nichols, Rough s c a d ...................................................116
Uraspis secunda (Poey), Cottonmouth ja c k ................................................... 118

Coryphaenidae—d o lp h in s ......................................................................................123
Coryphaena hippurus Linnaeus, D o lp h in ...................................................124

Bramidae—p o m f r e t s ........................................................................................... 131
Taractichthys longipinnis (Lowe), Bigscale p o m fre t ..................................132

Gerreidae—m o j a r r a s ............................................................................................141
Diapterus olisthostomus (Goode and Bean), Irish pompano . . . .  142
Eucinostomus argentetis Baird and Girard, Spotfin mojarra . . . .  144
Eucinostomus gula (Quoy and Gaimard), Silver jenny..................................146

Haemulidae—g r u n t s ............................................................................................ 151
Haemulon aurolineatum Cuvier, T o m ta te ................................................... 152
Haemulon plumieri (Lacepede), White g r u n t ............................................. 155
Orthopristis chrysoptera (Linnaeus), P ig f i s h ............................................. 162

Sciaenidae—d r u m s ..................................................................................................171
Bairdiella chrysoura (Lacepede), Silver p e r c h ............................................. 172
Cynoscion nebulosus (Cuvier), Spotted s e a t r o u t ........................................180
Cynoscion nothus (Holbrook), Silver s e a tro u t............................................. 187
Cynoscion regalis (Bloch and Schneider), W e a k fish ..................................190
Larimus fasciatus Holbrook, Banded d ru m ................................................... 198
Leiostomus xanthurus Lacépède, S p o t ......................................................... 203
Menticirrhus americanus (Linnaeus), Southern k ing fish ............................209
Menticirrhus littoralis (Holbrook), Gulf k in g f is h ....................................... 216



Menticirrhus saxatilis (Bloch and Schneider), Northern kingfish ■ 220
Micropogonias undulatus (Linnaeus), Atlantic c r o a k e r ...............................227
Pogonias cromis (Linnaeus), Black d r u m .................................................. 235
Sciaenops ocellata (Linnaeus), Red d r u m ........................................................242
Stellifer lanceolatus (Holbrook), Star d ru m ........................................................ 247

Mullidae—g o a t f i s h e s .....................................................................................................253
Mullus auratus Jordan and Gilbert, Bed goatfish.......................................254
Pseudupeneus maculatus (Bloch), Spotted g o a t f i s h .....................................257

Sparidae—p o r g i e s ........................................................................................................... 263
Archosargus probatocephalus (Walbaum), Sheeps h e a d ........................... 265
Diplodus holbrooki (Bean), Spottail p i n f i s h .............................................270
Lögoclon rhomboides (Linnaeus), P in f i s h .................................................. 272
Stenotomus chrysops (Linnaeus), Scup  ........................................................ 277

Kyphosidae.—sea c h u b s .............................................................................................. 283
Kyphosus incisor (Cuvier), Yellow c h u b ........................................................ 284
Kyphosus sectatrix (Linnaeus), Bermuda c h u b ..................................................289

Ephippidae—s p a d e f i s h e s .............................................................................................. 295
Chaetodipterus faber (Broussonet), Atlantic s p a d e f i s h ...............................296

Bi b l i o g r a p h y ..................................................................................................................305

Index to Common and Scientific Na m e s .............................................................. 313



GENERAL INTRODUCTION
As noted by Mansueti and Hardy (1967) in the first edition of Volume I of 

this series, the early developmental stages of most fishes are either poorly known 
or completely unknown. Despite the fundamental importance of this knowledge 
to many aspects of fishery biology and ichthyology, this situation still persists.

OBJECTIVES

The primary purpose of this series is to synthesize the world literature 
on fishes occurring in the Mid-Atlantic Bight of the United States. The suc­
cessful accomplishment of this goal serves a number of useful functions, among 
which are greater ease in identifying young fishes and fish eggs, the systematiza­
tion of information gaps, and the stimulation of studies in areas where such gaps 
have been dearly demonstrated. Although some original data have been included 
in this series, time constraints have kept this to a minimum, primary' efforts 
having been directed toward a comprehensive review of existing literature,

FORMAT

The geographical area considered extends from the northern boundary of 
New Jersey to the southern boundary of Virginia from tidal freshwater out to the 
100 fathom contour (see fig, 1).

Data have been presented on 321 species. Mansueti and Hardy (1967) ar­
ranged the species in Volume I in the sequence used by the American Fisheries 
Society (1960), Although disagreements exist with this arrangement as a phylo­
genetic sequence it is used here to order the species and families in this series 
so that the revised Volume I will remain intact. In some cases recent systematic 
revisions have demanded realignment at familial levels or the updating of generic 
and specific names.

The series is presented in six volumes as follows: Volume I, Acipenseridae 
through Ictaluridae, 50 species; Volume II, Anguillidae through Syngnathidae, 
48 species; Volume III, Aphredoderidae through Rachycentridae, 52 species; 
Volume IV, Carangidae through Ephippidae, 52 species; Volume V, Chaetodon­
tidae through Ophidiidae, 52 species; and Volume VI, Stromateidae through 
Ogcocephalidae, 67 species.

Species accounts are arranged alphabetically within family groupings. Each 
species account is divided into the following major divisions:

Adults—meristics, morphometries and general description.
D is t r ib u t io n  a n d  e c o l o g y —range, habitat and m o v e m e n ts  o f  adults, larvae, 

and juveniles.
Sp a w n in g — description o f  season, location, conditions of spawning, a n d  

fecundity.
Eggs—description of ripe ovarian, unfertilized or fertilized eggs.
Egg development— developm ental sequences, physical lim iting factors and 

incubation times.
Yo l k -s a c  l a r v a e— size range, morphology, development and pigmentation.
L a r v a e—size range, morphology', development and pigmentation.
Prejuveniles (not recognized in all volumes)—size range, morphology, 

development and pigmentation.
Juveniles—size range, morphology, developm ent and pigmentation.
G r o w t h  (not given in all volumes)—average and/or representative growth 

rates, especially preadult growth.
A c e  a n d  s iz e  a t  m a t u r it y — a v e r a g e  a g e  a n d  s iz e  a t  m a tu r i ty  p lu s  v a r ia t io n  

i f  th e s e  d a t a  a i e  a v a i la b le .

1
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kilometers

Penna.
100 Fathom Line

Maryland

Virginia

North Carolina

Fig. I. Map of die Chesapeake Bay and adjacent Mid-Atlantic Bight, Hatching indicates the area considered 
in this series.

L it e r a t u r e  c it e » — abbreviated citations to literature consulted for that 
account. Complete citations in Bibliography.

Superscript numbers in each species account refer to the abbreviated cita­
tions given at the end of each account. Complete citations may be found in the 
bibliography at the end of each volume. In prefaces, introductions, family ac­
counts and figure legends, citations are given by author and date, rather than 
superscript. Throughout, parenthetical initials follow original unpublished in­
formation provided by the person whose initials are given (see preface for full 
name and address). Each volume has its own bibliography and index. No cumu­
lative bibliography or index has been attempted.

Illustrations are of mixed quality and utility. For the most part they are 
simply reprinted from the literature. In some cases, however, previously pub­
lished figures have been redrawn, and a number of original illustrations are in-
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eluded. Figure legends cite the artist or delineator. Redrawings are usually of 
figures which are unique in that they provide the only illustrations of particular 
features or stages and will not reproduce well or are confusing or inaccurate in 
detail. Attempts have been made to exclude drawings of misidentified specimens, 
however, error in judgement is possible. Where available, multiple illustrations 
of the same stage are included if they show geographic variation or if the authors 
were unable to determine which illustration provided the most accurate represen­
tation. In addition, a number of drawings which have been published in rare 
or generally unavailable sources have been included primarily for their historic 
value.

TERMINOLOGY

For the most pari, terminology and methods of measuring and counting 
are those of Hubbs and Lag!er (1958), however, these terms are specifically for 
adult forms and must be modified or replaced by different ones for early 
developmental stages.

For illustrations of typical developmental stages and larval anatomy see 
fig. 2.

Definitions and terms for developmental stages vary considerably depending 
on the investigator and the species worked on. The following terminology has 
been standardized:

Y o l k - sa c  l a r v a —stage between hatching and absorption of yolk;
Larva— stage between absorption of yolk and acquisition of m inim um  adult 

fin ray com plem ent;
Prejuvenule—stage between acquisition of minimum adult fin ray comple­

ment and assumption of adult body form; used only where strikingly different 
from juvenile (cf. Hubbs, 1958; Tholichthys stage of butterflyfishes, querimana 
stage of mullets, etc.);

J u v e n il e —stage between acquisition of minimum adult fin ray complement 
and sexual maturity or between prejuvenile stage and adult;

Adult—sexually mature.
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GLOSSARY

A. Abbreviation for anal fin.
abbreviate heterocercaI. Tail in which the vertebral 

axis is prominently flexed upward, only partly in­
vading upper lobe of caudal fin; fin fairly symmetri­
cal externally.

adherent. Attached or joined together, at least at one 
point.

adhesive egg. An egg which adheres on contact to sub­
strate material or other eggs; adhesiveness of entire 
egg capsule may or may not persist after attachment.

adipose fin. A fleshy rayi ess median dorsal structure, 
located behind the true dorsal fin,

adnate. Congenitally united; conjoined.
adult. Sexually mature as indicated by production of 

gametes.
anadromous. Fishes which ascend rivers from the sea to 

spawn.
anal. Pertaining to the anus or vent.
anal fin. Unpaired median fin immediately behind anus 

or vent.
anal fin origin. Anteriormost point at which the anal fin 

attaches to the body.
anlage. Rudimentary" form of an anatomical structure; 

primordium.
anus. External orifice of the intestine; vent.
auditory vesicle. Sensory anlage from which the ear 

develops; clearly visible during early development.
axillary process. Enlarged, accessory scale attached to 

the upper or anterior base of pectoral or pelvic fins.
BL. Abbreviation for body length.
barbel. Tactile process arising from the head of various 

fishes.
blastocoel. Cavity of the blástula; segmentation cavity.
blastoderm. Sensu stricta, early embryonic tissue com­

posed of blastomeres; more generally, embryonic 
tissue prior to formation of embryonic axis.

blastodisc. Embryo-forming area of egg prior to cleav­
age.

blastomeres. Individual cells formed during cleavage.
blastopore. Opening formed by and bordered by the 

germ ring as it extends over the yolk.
blástula. Stage in embryonic development which repre­

sents the final product of cleavage stages, character­
ized by formation of the blastocoel.

body length. A  specialized method of measuring, gen­
erally applied only to billfishes, and defined by

Rivas (1956a) as the distance from the tip of the 
mandible (with jaws closed) to the middle point on 
the posterior margin of the middle caudal rays.

branched ray. Soft ray with two or more branches 
distally.

branchial arches. Bony or cartilaginous structures, sup­
porting the gills, filaments and rakers.

branchiostegals. Struts of bone inserting on the hyoid 
arch and supporting, in a fanwise fashion, the 
branchiostega! membrane; branchiostega! rays.

buoyant egg. An egg which floats free within the water 
column; pelagic.

C. Abbreviation for caudal fin.
caeca. Finger-like outpouch i ngs at boundary of stomach 

and intestine.
catadromous. Fishes which go to sea from rivers to 

spawn.
caudal fin. Tail fin.
caudal peduncle. Area lying between posterior end of 

anal fin base and base of caudal fin.
cheek. Lateral surface of head between eye and opercle, 

usuallv excluding preopercle.
chorion. Outer covering of egg; egg capsule.
choroid fissure. Line of juncture of invaginating borders 

of optic cup; apparent in young fish as a trough-like 
area below lens.

chromatophores. Pigment-bearing cells; frequently ca­
pable of expansions and contractions which change 
their size, shape, and color.

cirrus. Generally small, dermal, flap-like or tentacle-like 
process on the head or body.

cleavage stages. Initial stages in embrvonic develop­
ment where divisions of blastomeres are clearly 
marked; usually include 1st through 6th cleavages 
(2-64 cells).

cleithrum. Prominent bone of pectoral girdle, clearly 
visible in many fish larvae.

ctenoid scale. Scales with comb-like margin; bearing 
cteni.

cycloid scale. Scales with evenly curved free border, 
without cteni.

D. Abbreviation for dorsal fin.
demersal egg. An egg which remains on the bottom, 

either free or attached to substrate.
dorsal fins. Median, longitudinal, vertical fins located 

on the back.
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dorsal fin origin. Point where first dorsal ray or spine 
attaches to body.

early embryo. Stage in embryonic development char­
acterized by formation of embryonic axis.

egg capsule. Outermost encapsulating structure of the 
egg, consisting of one or more membranes; the 
protective shell.

egg diameter. In nearly spherical eggs, greatest diam­
eter; in elliptical eggs given as two measurements, 
the greatest diameter or major axis and the least 
diameter or minor axis.

emarginata. Notched but not definitely forked, as in the 
shallowly notched caudal fin of some fishes.

embryonic axis. Primitive differentiation of the embryo; 
an elongate thickening of blastodermal tissue.

embryonic shield. Thickened shield-like area of the 
blastoderm at caudal edge of the germ ring.

erythrophores. Red or orange chromatophores.
esophagus. Alimentary tract between pharynx and 

stomach.
falcate. Deeply concave as a fin with middle rays much 

shorter than anterior and posterior rays.
finfold. Median fold of integument which extends along 

body of developing fishes and from which median 
fins arise.

FL. Abbreviation for fork length.
fork length. Distance measured from the anteriormost 

point of the head to the end of the central caudal 
rays.

ganoid scales. Diamond- or rhombic-shaped scales con­
sisting of bone covered with enamel.

gas bladder. Membranous, gas-filled organ located be­
tween the kidneys and alimentary canal in teleosts; 
air bladder or swim bladder.

gastrula. Stage in embryonic development between 
blástula and embryonic axis.

germ ring. The thickened rim of the blastoderm evident 
during late blástula and gastrula stages.

germinal disc. The blastodisc.
gili arches. See branchial arches.
gili rakers. Variously-shaped bony projections on an­

terior edge of the gili arches.
granular yolk. Yolk consisting of discrete units of finely 

to coarsely granular material.
guanophores. White chromatophores; characterized by 

presence of iridescent crystals of guanine.
golar fold. Transverse membrane across throat.
guiar plate. Ventral bony plate between anterior third 

of lower jaws, as in Amia calva.

heterocercaI. Tail in which the vertebral axis is flexed 
upward and extends nearly to tip of upper lobe of 
caudal fin; fin typically asymmetrical externally, 
upper lobe much longer than lower.

HL. Abbreviation for head length.
head length. Distance from anteriormost tip of head to 

posteriormost part of opercular membrane, excludr 
ing spine; prior to development of operculum, mea­
sured to posterior end of auditory vesicle.

holoblastic. Type of cleavage in which the entire egg, 
including the yolk, undergoes division.

homocercal. Tail in which the vertebral axis terminates 
in a penultimate vertebra followed by a urostyle 
(the fusion product of several vertebral elements); 
fin perfectly symmetrical externally.

hypochord. A transitional rod of cells which develops 
under the notochord in the trunk region of some 
embryos.

hypurals. Expanded, fused, haemal spines of last few 
vertebrae which support caudal fin.

incubation period. Time from fertilization of egg to 
hatching.

interorbital. Space between eyes over top of head.
iridocytes. Crystals of guanine having reflective and 

iridescent qualities.
isocercal. Tail in which vertebral axis terminates in 

median line of fin, as in Gadiformes.
isthmus. The narrow area of flesh in the jugular region 

between gili openings.
jugular. Pertaining to the throat.
juvenile. Young fish after attainment of minimum adult 

fin ray counts and before sexual maturation,
keeled. With a ridge or ridges.
Kupffers vesicle. A small, vesicular, ventro-caudal pock­

eting which forms as blastopore narrows.
larva. Young fish between time of hatching and attain­

ment of minimum adult fin ray counts.
late embryo. Stage prior to hatching in which the em­

bryo has developed external characteristics of its 
hatching stage.

lateral Une. Series of sensory pores and/or tubes extend­
ing backward from head along sides.

lateral line scales. Pored or notched scales associated 
with the lateral line.

mandible. Lower jaw, comprised of three bones; den- 
taiy, angular and articular.

maxillary. The dorsalmost of the two bones in the upper 
jaw.

Meckel's cartilage. Embryonic cartilaginous arts of the 
lower jaw in bony fishes.



melanophores. Black chromatophores.
mental. Pertaining to the chin.
mewblastic. Type of cleavage in which only the blasto- 

disc undergoes division.
micropyle. Opening in egg capsule through which 

spermatozoa enter.
morula. Stage in development of egg in which blasto­

meres form a mulberry-like cluster.
myomeres. Serial muscle bundles of the body.
myoseptum. Connective tissue partitions separating 

myomeres.
nape. Area immediately posterior to occipital region.
nasal. Pertaining to region of the nostrils, or to the 

specific bone in that region.
NL, Abbreviation of notochord length.
notochord. Longitudinal supporting axis of body which 

is eventually replaced by the vertebral column in 
teleostean fishes.

notochord length. Straight-line distance from anterior- 
most part of head to posterior tip of notochord; used 
prior to and during notochord flexion.

occipital region. Area on dorsal surface of head, begin­
ning above or immediately behind eyes and extend­
ing backwards to end of head.

oil globuîe{s). Discrete sphere(s) of fatty material with­
in the yolk.

olfactory buds. Incipient olfactory organs.
optic vesicles. Embryonic vesicular structures which 

give rise to the eyes.
otoliths. Small, calcareous, secreted bodies within the 

inner ear.
P. Abbreviation for pectoral fin.
palatine teeth. Teeth on the paired palatine bones in 

the roof of the mouth of some fishes.
pectoral bud, Swelling at site of future pectoral fin; 

anlage of pectoral fin.
pectoral fins. Paired fins behind head, articulating with 

pectoral girdle.
pelagic. Floating free in water column; not necessarily 

near the surface.
pelvic bud. Swelling at site of future pelvic (ventral) 

fins; anlage of pelvic fin.
pelvic fins. Paired fins articulating with pelvic girdle; 

ventral fins.
periblast, A layer of tissue between the yolk and cells 

of blastoderm which is observed as a thin border 
around blástula.

peritoneum. Membranous lining of abdominal cavity.

Glossary 7

perivitelline space. Fluid-filled space between egg 
proper and egg capsule.

pharyngeal teeth. Teeth on the pharyngeal bones of the 
branchial skeleton.

postanal myomeres. The number of myomeres between 
posterior margin of anus and the most posterior 
myoseptums.

preanal length. Method of measuring often not stated, 
assumed to be about equivalent to snout to vent 
length in larvae.

preanal myomeres. The number of myomeres between 
the anteriormost myoseptum and the posterior mar­
gin of anus.

predorsal scales. Scales along dorsal ridge from occiput 
to origin of dorsal fin.

prejuvenile. Developmental stage immediately follow­
ing acquisition of minimum fin ray complement of 
adult and before assumption of adult-like body 
form; used only where strikingly different from ju­
venile (cf. Hubbs, 1958; Tholichthys stage of butter­
fly fish es, querimana stage of mullets, etc.).

premaxillary. The ventral most of the two bones in­
cluded in the upper jaw.

primordium. Rudimentary form of an anatomical struc­
ture; anlage.

principal caudal rays. Caudal rays inserting on hypural 
elements; the number of principal rays is generally 
defined as the number of branched rays plus two.

procurrent caudal rays. A series of much shorter rays 
anterior to the principal caudal rays, dorsally and 
ventrally, not typically included in the margin of 
the caudal fin.

pronephric ducts. Ducts of pronepbric kidney of early 
developmental stages.

scute. A modified, thickened scale, often spiny or keeled.
sigmoid heart. The S-shaped heart which develops from 

the primitive heart tube.
SL. Abbreviation for standard length.
snout to vent length. Distance from anteriormost part 

of head to posterior margin of anus; the precise 
method of measurement often not stated.

soft rays, Bilaterally paired, usually segmented, fin sup­
ports.

somites. Primitive, segmented, mesodermal tissue along 
each side of notochord.

spines. Unpaired, unsegmented, unbranched fin sup­
ports, usually (but not always) stiff and pungent.

standard length. In larvae, straight-line distance from 
anteriormost part of head to end of hypural ele-
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ments; not applicable to larvae prior to notochord 
flexion. (In juveniles and adults measured from most 
anterior point of snout or upper lip.)

stomodeum. Primitive invagination of the ectoderm 
which eventually gives rise to the mouth.

tail-bud stage. Stage of embryonic development char­
acterized by a prominent caudal bulge and marked 
development of cephalic region.

tail-free stage. Stage of embryonic development char­
acterized by separation of the tail from the yolk.

TL. Abbreviation for total length.
total length. Straight-line distance from anteriormost 

part of head to tip of tail; all older literature refer­
ences not stated differently are assumed to be total 
length.

urostyla. Terminal vertebral element in higher teleosts, 
derived from the fusion and loss of several of the 
most posterior centra of the more primitive forms.

V. Abbreviation for the central or pelvic fin.
vent. Anus.

ventral fins. Paired fins articulating with the pelvic 
girdle; pelvic fins.

vitelline vessek. Arteries and veins of yolk region.
water-hardening. Expansion and toughening of egg cap-i 

sule due to absorption of water into the peri vitelline 
space.

width of perivitelline space. Distance between yolk and 
egg capsule expressed either as direct measurement 
or a ratio of the egg diameter.

xanthophores. Yellow chromatophores.
yolk. Food reserve of embryonic and early larval stages, 

usually seen as a yellowish sphere diminishing in 
size as development proceeds.

yolk diameter. Greatest diameter of yolk; more accu­
rately measurable prior to embryo formation.

yolk plug. Yolk within the blastopore.
yolk sac. A bag-like ventral extension of the primitive 

gut containing the yolk.
yolk-sac larva. A larval fish characterized by the pres­

ence of a yolk-sac.
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INTRODUCTION TO  VOLUME IV
This fourth volume of the Development of Fishes of the Mid-Atlantic Bight 

includes accounts on fifty-two species of teleosts in ten families (Carangidae 
through Ephippidae). Within the ten families, I am aware of only one species 
recorded from this region which has not been treated here. Hildebrand and 
Schroeder (1928) report a single specimen of Uml>rina coroides taken from Chesa­
peake Bay in 1921. This species has not subsequently been recorded from the 
area and was thus not included here.

The standard series format is followed with one addition. Predorsal patterns 
are given in several family accounts using the formula proposed by Ahlstrom, 
Butler and Sumida (1976).

This volume represents a review and summary of the existing literature 
pertinent to the species included. Since time constraints precluded the possibility 
of original work and first-hand examination of specimens, review of the prelim­
inary manuscripts by appropriate experts was a crucial step in providing accurate 
accounts. In many cases, the reviewers not only pointed out misleading inaccu­
racies in the literature, but contributed valuable original data as well. In this 
regard I am particularly indebted to Frederick H. Berry of the National Marine 
Fisheries Service for his invaluable review of the twenty-two species of Carangi­
dae. He provided important original data and numerous illustrations, and his 
efforts tremendously improved the quality and utility of the cara ngi d section. 
The Sciaenidae were reviewed by Howard W. Powles and Bruce W. Stender of 
the M.R.R.Ï. of South Carolina and Labbish N. Chao of the Museum of Natural 
Sciences, Ottawa. The expertise of Powles and Stender with sciaenid larvae en­
abled them to correct previous literature inaccuracies, and they also offered some 
of their own data. Chao was particularly helpful with adult and juvenile de­
scriptions. Thomas Potthoff of the National Marine Fisheries Service reviewed 
the Coryphaenidae and offered considerable data from his doctoral dissertation. 
I would also like to thank the following persons for reviewing manuscripts: 
Sparidae, David K. Caldwell, Biocommunication and Marine Mammal Research 
Facility, University of Florida; Bramidae, Giles Mead, Los Angeles County Mu­
seum of Natural History; Mullidae, Ernest A. Lachner, U.S. National Museum; 
Gerreidae, Bernard Zahuranec, Office of Naval Research; Haemulidae, William 
J. Richards, National Marine Fisheries Service; Kyphosidae, Ronald A, Fritzsche, 
Chesapeake Biological Laboratory; Ephippidae, F. Douglas Martin, Chesapeake 
Biological Laboratory. Special thanks are due all those associated with this proj­
ect for their willing assistance, cooperation, and rarely faltering esprit de corps: 
J. David Hardy, Jr., F. Douglas Martin, Ronald A. Fritzsche, George Drewry, 
Julia Clark, Lisa Ray Peters and Cindy Simmonds.

Original unpublished contributions are indicated by the initials of the 
contributor as follows:

FHB Frederick H. Berry, Southeast Fisheries Center, Miami, Florida.
DKC David K. Caldwell, Biocommunication and Marine Mamma] Re­

search Facility, University of Florida, St. Augustine, Florida.
LNC Labbish N, Chao, Museum of Natural Sciences, Ottawa.
GDJ G. David Johnson, Chesapeake Biological Laboratory, Solomons, 

Maryland.
FDM F. Douglas Martin, Chesapeake Biological Laborators', Solomons, 

Maryland.
HWP Howard W. Powles, Marine Resources Research Institute, Charles­

ton, South Carolina.
BWS Bruce W. Stender, Marine Resources Research Institute, Charleston, 

South Carolina.
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Alectis ciliaris 
Caranx bartholomei 

Caranx crysos 
Caranx hippos 

Caranx latus 
Chloroscombrus chrysurus 

Decapterus macarellus 
Decapterus punctatus 

Elagatis bipinnulata 
Oligoplites saurus 

Selar crumenophthalmus 
Selene setapinnis 

Selene vomer 
Seriola dumerili 
Seriola fasciata 

Seriola rivoliana 
Seriola zonata 

Trachinotus carolinus 
Trachinotus falcatus 
Trachinotus goodei 
Trachurus lathami 

Uraspis secunda

jacks and pómpanos 
Carangidae
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FAMILY CARANGIDAE

Carangíds are active-swimming predator)' fishes distributed worldwide in 
tropical and temperate se as. A few readily enter fresh water but return to the 
sea to spawn. There are an estimated 200 species in the family, 22 of which (in 
12 genera) have been recorded at some developmental stage from the Chesapeake 
Bay region.

The carangid body form ranges from the elongate fusiform scads (Decap­
terus) to the deep bodied, compressed pómpanos (Trachinotus) and lookdowns 
(Selene). They are usually silvery in color and are most notably characterized by 
having the two anteríormost anal spines detached from the remainder of the anal 
fin. l ile  dorsal fin is deeply notched or completely separated, the spinous portion 
often reduced or even embedded in large adults, The lateral line is complete, 
highly arched anteriorly, and frequently bears enlarged scutes posteriorly. Other 
significant characteristics are as follows; first dorsal with eight or fewer spines, 
second dorsal with one spine and 16-39 soft rays (Ahlstrom and Sumida, MS); 
anal fin with three spines (two detached) and 15-33 soft rays (Ahlstrom and 
Sumida, MS); pelvic fins I, 5; pelvic axillary process absent; teeth usually present 
on vomer and palatines; branchiostegals S-8 (usually 7); subocular shelf usually 
present on second suborbital, absent in some; vertebrae 10+14 to 16 (usually 14); 
principal caudal rays 9 +  8; caudal usually with two uroneurals and three epurals; 
procurrent spur absent. (GDJ)

Most, if not all, spawn offshore and produce pelagic eggs. The larvae are 
pigmented, particularly on the head, along the dorsal and ventral margins of the 
body, and usually along the lateral line. Pigmentation is heaviest in the later 
stages. They typically possess heavy preopercular spination, supraocular ridge 
above the eyes, and post-temporal spines on the shoulder. A median supra- 
occipital crest is characteristic of larvae of many genera, and is present in seven 
of the 11 genera treated here (Trachurus, Caranx, Chloroscombrus, Alectis, Selene, 
Elagatis, and Decapterus). This crest develops prior to flexion, and remains well 
developed until the late larval or juvenile stage, when it recedes and finally dis­
appears. There are two series of preopercular spines, a series of small uniform 
spines along the preopercular crest and a series of larger graduated ones (the 
largest at the angle) along the margin. The angular spine may be serrated as 
in Elagatis and Oligoplites. The number of preopercular spines gradually in­
creases from preflexion to postflexion when the spines begin to decrease in size 
and finally disappear. A supraocular ridge develops to some extent in most 
carangid larvae, but is particularly conspicuous in those genera which lack the 
supraoccipital crest such as Oligoplites, Seriola and Trachinotus (Ahlstrom and 
Sumida, MS).

The larvae of the genus Selene are quite distinctive in having precocious 
pelvic fins with elongated rays, as well as several elongated dorsal spines. Pre­
cocious pelvic fins and elongated dorsal and anal fin rays also characterize the 
genus Alectis, Other characters useful in identifying carangid larvae to species 
are sequence of fin formation and meristics such as median fin rays, gili rakers, 
branchiostegal rays, vertebrae, predorsals, epurals, bypurafs, and teeth (Ahlstrom 
and Sumida, MS).

IS
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Alectis ciliaris (Bloch), African pompano

ADULTS

D. VII-I, 18-19 ^  (predominantly 19 2), first 7 spines 
covered by skin,-'1 resorbed by 500 mm FL (FHB); 
A. II—I, 15-16 2,3 (predominantly 162), first 2 spines cov­
ered by skin; ■’ C. 9 +  8, procurrent rays 9-10 + 9 ;11 P. 18— 
20 (predominantly 19 *,); V. I, 5; 12 lateral line scales 
about 120-140, 24-41 in posterior part modified as 
scutes; B vertebrae 10 + 14; 8 gili rakers 4+5 + 15-16; ;t 
teeth small, in a band at symphysis of jaws, tapering 
backwards; teeth sparse on bead of vomer and palatines, 
none on shaft of vomer-, a fairlv wide band of teeth on 
tongue.2

Head 2.9, depth 1.3, pectoral 2.8 in SL; snout 3.3, eye 
3.5, interorbital 2.9, maxillary 2.5 in head.1-

Body compressed; dorsal profile from origin of soft dor­
sal to over eye straight, becoming nearly horizontal in 
larger specimens;2 profile of head blunt and nearly ver­
tical; 3 ventral profile rounded to anal origin, thence a 
nearly straight inclined line to caudal peduncle; anus 
midway between pelvic base and first anal spine; mouth 
medium, inclined, lower jaw moderately projecting; max­
illary ending approximately under anterior margin of 
pupil.3 Scales on body minute, em bedded;2,3 cheek part­

ly scaled, rest of head scale less; side of belly scaleless, 
rest of body largely scaled up to an irregularly curved 
line from origin of first dorsal to upper angle of gili 
opening, except for irregular scaleless areas above and 
below lateral line. Anterior curve in lateral line high, 
subequal to straight part; posterior scutes forming a well 
developed keel, a few normal scales behind scutes to end 
of hypural; accessory lateral line reaching to posterior 
margin of head or a little behind.2 Spines of first dorsal 
fin completely covered by skin and molded into body 
profile by 100-120 mm; 3 fold at base of dorsal and anal 
fin moderately developed-,2 first 7 soft rays of dorsal and 
first 5 soft rays of anal fins extremely elongate and fili­
form in the young, progressively shorter with age 8 (how­
ever adults to 590 mm have been found with fin rays 
twice as long as body ” ); caudal fin shorter than head; 
pectoral fin reaching a little beyond posterior bend in 
lateral line; pelvics reaching nearly to first anal spine.2

Pigmentation; Color when fresh, bright blue 13 to bluish 
green * above, becoming silvery on sides and below; a 
narrow brownish streak from upper part of gili opening 
to middle of base of soft dorsal; pectoral tipped with 
black; upper fin dusky, the lower fin white,15

Maximum size; Largest recorded 892 mm.1

A A d u lt  ^  c a .  780  nan TL

Fig. 3. Alectis ciliaris, African pompano. A. Adult, ca. 780 mm TL. (Berry, F. H., MS.)
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c a . 15 nan SL

Fig. 4. Afecte ciliaris, African pompano. A. Juveniie, ca. 15mm SL. (Fowkr, H. 1044: fig. 167.)

DISTRIBUTION AND ECOLOGY

Range: Worldwide in tropical and subtropical waters 
(FHB); in the western Atlantic from Massachusetts to 
Santos, Brazil/* including the Gulf of Mexico;8 adults 
not reported north of southern Florida.11
Area distribution: Chesapeake Bay at Lvnnhaven Roads, 
Virginia,12 and Dorchester and Calvert counties, Mary­
land; u Worcester County, Maryland; ’ Atlantic, Cape 
May and Ocean counties, New Jersey.10
Habitat and movements: Adults—an open water fish;8 
often caught on bottom in 12 to 30 m (FHB).

Larvae—no information.
Juveniles—taken June-November in Massachusetts." A

sluggish specimen dip netted in Chesapeake Bay at 15.2 
ppt and 18 C.11

SPAWNING

Smallest specimens taken offshore from July to 
September, ■■*

EGGS

No information.

EGG DEVELOPMENT

No information.
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C a . 40 nun SLA

Fig. 5. Akctis ciliaris, African pompano. A. Juvenile, ca. 40 mm S L. (Fowler, H. W., 1936: fig. 314.)

y o l k -s a c  la r v a e

No information.

LARVAE

No information. The identity of the larvae and Juveniles 
described by Aboussouan (1968) was corrected to 
A. alexandrinus in a postscript.1

JUVENILES

Body depth and pelvic length decrease strikingly with 
growth:

SL SSL
•depth pelvic

13 nun 92 87
20-28 mm 98-106 74-77
45-51 mm 94-100 64-74
75-96 mm 86-99 50-55
98-102 mm 78-79 4047
110-118 nun 75-86 3043
129-166 mm 67-78 21-29
187-223 mm 59-63 17-18
444 mm 48 . 15

“Depth measured from origin of second dorsal to ape* of ventral 
contour in smaller specimens and to origin of anal in others-1



CartmgÁfau.—-jüfífc? and pompant

length unstated

Fig. t  á t ó í  ciäterts, AÍrLeati pHKt&ftn, A., W e'wU, ca. 84 raia S L  B. Juveniie, length unstated. (A, Smith,
H. \V„ m f :  %  88. 8 , B illo w ,  tf, B., ta d  W. C. Schm der, 19S0-' £g. 3)7,}
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At 9-23 mm dorsal fin with 7 short pungent spines, only 
partly connected by a membrane, distal ends free; spines 
initially moderately inclined backwards, the angle of 
inclination increasing with growth until it approaches 
dorsal contour; tips of most spines still evident to about 
155 mm; at 185 mm (sometimes as early as 95 mm) 
spines not evident at surface but some may be raised 
under skin; by 444 mm spines have merged with slightly 
irregular dorsal contour. To 157 mm longest dorsal rays 
vary from 2-4 times SL; between 166-223 mm longest 
dorsal rays vary from 1-2 times SL. Size at which first 
2 anal spines completely covered quite variable; at least 
1 usually covered by 51-76 mm, but sometimes both re­
tained to almost 100 mm; both spines sometimes cov­
ered as early as 77 mm, and almost always covered by 
150 mm (1 specimen 187 mm had 1 spine present).2
Pigmentation: In life body with 4 broad crossbands, the 
posterior 3 sometimes continued below, becoming fainter 
and oblique on lower body; a dark transversely elongate 
blotch at upper posterior edge of opercle; a large black 
spot at base of prolonged dorsal rays; pelvics and fila­
mentous dorsal and anal rays dark or black.2
Characterized by shape of body, steeply rising anterior 
profile in combination with long, filamentous soft dorsal 
and anal rays. Distinguished from Selene vomer and 
Selene setapinnis by well developed spinous lateral line 
scutes, less numerous dorsal rays and gili rakers, and 
absence of spinous dorsal at surface;2 pectoral fin re­

mains relatively long in Alectis whereas it is reduced to 
short rudiment in adult Selene (FHB).

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information.

LITERATURE CITED
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Caranx bartholomei Cuvier, Yellow jack

ADULTS

D. VIII-I, 25-281 (modally 2 6 1S); A. II-I, 21 ]-25 ' 
(modally 23 ’-); C. 9 + 8, procurrent rays 8-9 + 7-9; P, 20- 
22] (predominantly 2 1 12); V. I, 5 ;1 lateral line scales 
91-114, the last 25-36 as scutes,"’ 22-28 scutes in straight 
part of lateral line;1 vertebrae 10 + 1 4 ;6 gili rakers 6-9 -f 
18-21; 1 branch ios tegals 7; 1 teeth small, in a narrow 
band in each jaw,111-1“ without distinct canines; villiform 
teeth on vomer, palatines and tongue,111 vomerine patch 
particularly well developed,12

Head 2.81143.2,1U depth 2 .0n-2.8,10 pectoral 2.8-4,2 in 
SL; eye 2.8-4,0, snout 2.8-3.4, maxillary 2.2-2,5 in head.11

Body moderately deep,3 ovate, compressed; anterior pro­
file elevated, forming an even, continuous curve from 
snout to base of dorsal; mouth oblique, terminal,15 maxil­
lary not reaching to front of pupil;10 supramaxillary 
present.15 Anterior curve in lateral line moderately high, 
most scales in posterior straight part scute-like, transverse­
ly expanded, with a long keel ending in a sharp, back- 
wardly directed point;12 curved portion 1-1.4 in straight 
portion.1 Scales small; cheek and upper part of opercle 
scaled, most of opercle and rest of head scaleless; a nar­
row naked strip on mid-back tapering backward to dorsal 
origin; 12 chest fully scaled,1 Dorsal and anal fin lobes 
moderately produced;3 soft dorsal and anal fins partially 
covered with scales; pectoral fins falcate, a little shorter 
than head, reaching past front of anal;10 caudal broadly 
forked.”

Pigmentation; Color in life generally bluish silver, more 
or less suffused with olive veil ow,11 or golden10 and with 
rich blue purple, and green reflections; ventral midline 
white; top of head olive; midline of back yellow;14 no 
black on opercle or lower lobe of caudal .,0 Character­
ized by olive yellow suffusion and richness of all colors.14

Maximum size: Largest recorded 955 mm.1

DISTRIBUTION AND ECOLOGY

Range; In the western Atlantic from Woods Hole, 
Massachusetts to Maceio, Brazil.1

Area distribution: Chesapeake Bay at Kiptopeke, Vir­
ginia; 2 Ocean County, New Jersey.7

Habitat and movements: Adults.—not common inshore, 
more often found over outer reefs; usually solitary or in 
''cry small groups;5 numerous records at Woods Hole 
from August to November.8

Larvae—associated with offshore currents.1

Juveniles—early juveniles generally associated with off­
shore currents, at least some moving into inshore waters 
as late juveniles1 (before 75 mm 4); frequently found in 
association with jellyfish3 and drifting Sargassum,- ■,-8 oc­
cur in Gulf Stream from May-November; population in 
southeast Atlantic coast of U.S. appears to be largely 
the result of recruitment from waters to the south via the 
Gulf Stream; during colder months either returns to 
south or moves to warmer offshore waters. Taken in 
salinities from 35.2-36.7 ppt and temperatures from 
20.4-29.4 C.1

SPAWNING

Location: Occurs principally in offshore waters,3 the 
major area being south of the U.S.1
Season: Takes place February through October,4 and 
perhaps as early as mid-January.6

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information,

LARVAE

To about 8 mm.
At 6.0 mm all dorsal spines well formed, 25 soft rays 
present; anal spines well formed, second anal spine two 
thirds as long as longest anal soft ray; principal caudal 
rays present and segmentation has begun; pectoral with 
about 14 rays; all pelvic rays discernible; nostrils un­
divided; supraoccipital crest serrated; cleithrum with 2 
posterolaterally projecting spines just below its junction 
with opercle.1
Pigmentation: At 6.0 mm 2 rows of elongate melano- 
phores, 1 below base of dorsal fin and one on midline 
posteriorly; a few melanophores scattered over body, 
snout, mouth parts, and opercle; a group of denser 
melanophores over eye on transparent part of head; a 
few pigment spots on interspinous membranes of dorsal 
and anal fins; on pelvics and along base of anal soft 
rays.1
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Fig. 7, Caranx bartholomei, Yellow jaci. A. Adult, 535 mm SL. B. Larva, 6 mm SL. C. Larva, 8.1 mm SL. 
(A, Berry, F. H., MS. B, C, Berry, F. H., 1959: f¡&. 48-49.)

JUVENILES

About 8 mm and larger.
Depth at first anal spine averages less than depth at pel- 
vics to about 45 mm and greater above 55 mm. Dorsal 
with full complement of rays by 8,1 mm; terminal ray 
branched to base by 10.5 mm, other rays branched be­
tween 17-20 mm; extension of anterior 5 or 6 rays to

produce lobe begins at about 15 mm and is prononno d 
by 30 mm; second ray averages longest to about 23 mi11* 
first ray longest above 23 mm; fourth spine average5 
longest to about 33 mm, above 33 mm third spine long­
est; interspinous membrane connects eighth and ninth 
spines to about 90 mm and seventh and eighth spines to 
about 176 mm. Segmentation and branching of ana! 
soft rays occur as in dorsal; second ray averages longest
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Fi^, 8: Caranx bartholomei, YelW jack- A- Juvenile, IO 5 mm SL. B. Juvenile, 14.3 (nia SL- C, Juvenile, 17.4
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¿Llsv f

tCI}

length unstated

Fig. 9. Caranx bartholomei, Yellow jack. A, Juvenile, 30.7 nun SL. B. Juvenile, 95 mm SL. C. Juvenile, length 
unstated. (A, B, Berry, F. H., 1959: figs. 53-54. Ç, Iordan, D. S., and B. W. Evem ann, 1896-1900: fig. 388.)
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to about 23 mm, first longest above 23 mm; second spine 
longer than first at all sizes; interspinous membrane 
connects second and third spines to about 35 mm. At
S. I mm 1 or 2 dorsal and ventral procurrent rays un­
formed, but full complement present by 10,5 mm; 
branching begins at about 10 mm and is pronounced by
16.0 mm; forking is pronounced by 8.1 mm. Pectoral 
with full complement of rays by 8.1 mm; branching has 
begun by 25 mm; fin rounded to 35 nim when faleation 
begins; faleation pronounced by 95 mm. Branching of 
pelvic rays has begun by 15 mm. Developing scutes ap­
pear between 12,7-14.3 mm; between 22-23 mm first 
scutes complete development; all scutes complete or 
nearly complete by 80-100 mm. Nostrils divided at 8.1 
mm. Serrations on supraoccipital crest lost by 8.1 mm. 
Cleithral spines absent by 8.1 mm. Spine at preoper- 
cular angle begins to decrease in length at some size 
smaller than 12 mm and is completely covered by 
preopercular margin between 32.5-39 mm.1
Pigmentation: At 8.1 mm an appreciable increase in 
number of pigments spots on body, head, and first dorsal 
and pel vies; the dorsal and lateral rows of elongate 
melanophores are not apparent and there is only 1 pig­
ment spot at base of anal spot rays; a dense concentra­
tion of pigment present on anterior portion of caudal 
peduncle, and flesbv portion of caudal fin conspicuously 
unpigmented.1
At 10.5 mm pigment spots occur basal!y between the 
soft rays of the dorsal and anal fins. Between 10.5-14 
mm body pigment intensifies. By 14 mm transparent 
part of brain case opaque and melanophores on this area 
increase and are extended posterodorsally to form nuchal 
band by 17 mm; a sinal! accumulation of pigment below 
eye gives impression that nuchal band passes vertically 
through eye. Between 14-17 mm, 3-5 vague bars form, 
the anterior ones more distinct. Above 17 mm, full 
complement of 5 b a r s  present (rarely 4 or 6 on one or 
both sides of body). Above 19 mm posterior 2-3 bars

tend to become angular with their dorsal and ventral 
parts directed posteriorly and the lateral line extending 
through their apex. Above about 22 rmn all the bars 
become irregularly distorted or wavy. By 25 mm pig­
mentation of caudal fin pronounced. By about 28 mm 
bars begin to break into the mottled or spotted pattern 
that lasts to over 95 mm (sometimes indistinct by 60 
mm ) 1 probably as an adaptation to camouflage in the 
Sargassum; 13 traces of posterior 2-3 bars persist along 
bases of dorsal and anal fins of some to about 48 mm. 
Pigmentation of all fins intensifies to over 95 mm.1

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information.
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Caranx crysos (Mitchill), Blue runner

ADULTS

D. V III-I,22-25 ' (modally 23s); A. II—1 ,19-211 (modally 
20*); C. 9 +  8, procurrent rays S-9 +  8-9; P. 20-24' 
(modally 22 f'); V, I, 5; lateral line scales 86-98, the last 
42-50 as scutes,* 46-56 scutes in straight part of lateral 
line in specimens larger than 100 mm; vertebrae 10 +  
15;:t gili rakers 10-14 +  23-28; branch ios te gals 7; teeth 
comparatively large; upper jaw with an inner series cri 
smaller teeth, a single series in lower jaw; no canines;15 
teeth present on vomer, palatines, and tongue.8,15
Head 3.4-5, depth 2.6 ,;-3.2,*'' pectoral 2.7-4.16 in SL; 
snout 3 '"-3.9,r> eye 3.6Hi—5.6; 18 interorbital 2.6-3.1; 
maxillary 2.3-2.5 6 in head.
Body elongate, compressed; head short, snout somewhat 
pointed; dorsal profile rather strongly convex anteriorly; 
mouth oblique, term inal;6 maxillary extending approxi­
mately to middle of eye;s-,i supramaxillary present.8 
Anterior curve in lateral line moderately high, most 
scales in posterior straight part scute-like, transversely ex- 

anded, with a long keel ending in a sharp, backwardly 
irected point;ä curved portion of lateral line about 1.7-

2.0 in straight portion.1 Scales small, cycloid;11 cheek 
and upper part of opercle scaled, most of opercle and 
rest of head naked; a narrow strip on mid-back tapering 
backward to dorsal origin;5 chest fully scaled.8 Dorsal 
and anal fin lobes moderately" produced; first dorsal 
shorter than second dorsal lobe; “ pectorals falcate,8 as 
long as head, barely reaching anal origin;18 pel vies not 
quite reaching anus;1 ‘ caudal broadly forked, Gili rakers 
somewhat longer than half eye.
Pigmentation ; Color in life greenish-bronze5 to dark 
black “ above shading into bronze silvery 6 to dark g rayB 
below; a more or less distinct opercular spot usually 
present;’i,fl spinous dorsal dusky; second dorsal, anal and 
caudal fins and soft part of anal fin yellowish and more 
or less dusky on distal parts;G tips of caudal fin lobes 
blackish;s pelvic fins mostly white with a tinge of yel­
low; pectorals plain or slightly yellowish.8
Sexually' ripe specimens generally darker: Nearly ripe fe­
males from 247-267 mm were dark above and light be­
low lateral line with clear pelvics and a slightly dusky 
anal fin; a nearly ripe male of 225 mm was black above 
and leaden below lateral line with all fins dark and 
pelvics very black.1
Maximum size: Largest recorded 711 mm.®

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Halifax, Nova Scotia to 
Recife, Brazil,2 including Bermuda.8 F. H. Berry recog­
nizes 2 geminate species, C. fusus in the eastern Atlantic,

and C. caballus in the eastern Pacific. Common farther 
north than any other species of Caranx,™ but main 
concentration lies within tropical waters.2

Area distribution: Chesapeake Bay at Ocean View, 
Lynnhaven Roads and Cape Charles City, Virginia; 
Worcester County, M aryland;11 Atlantic, Cape May, 
Monmouth, and Ocean counties, New Jersey.7

Habitat and movements: Adults—primarily in shelf and 
inshore waters,2 usually in schools;8 common July- 
August near Ocean City, Maryland 12 and in summer and 
fall in Massachusetts and New York;10 probably move 
south or to warmer offshore waters of the Gulf Stream 
during colder months (December-June).1 Taken in 
salinities from 26.0 u<-~36.2 p p t2 and temperatures from 
20-30.8 C.2

Larvae—found in Gulf Stream from May-November. 
the heaviest concentration being from mid-June to mid- 
August; generally taken over depths equal to or greater 
than 180 m. Taken in salinities from 35.2-36 ppt and 
temperatures from 20.4-29.4 C.1

Juveniles—early juveniles associated with Sargassum1 
in Gulf Stream to about 80 ‘-1404 mm above which size 
at least a part of the population moves inshore;1 during 
summer schools extend more northward and are com­
mon off Maryland 2,12 and New Jersey.2 Generally taker 
in the upper 100 m 2 near or beyond the 180 m line.’ 
Taken in salinities from 35.2-36.7 ppt and temperatures 
from 20.4-29.4 C.1

SPAWNING

Location: Probably occurs offshore, the main area being 
south of the U.S.1

Season: May occur throughout year, but main spawning 
probably from January through August with a higher 
activity at the peak of summer;2 reported to occur 
principally in early September in the Florida Current/1

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.
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A A d u lt 280  nutl SL

6 nun SL

I

8 mm S i

Fig- 10. Caranx crysos, Blue runner. A., Adult, 380 nun St.. 
Beftst F H., MS, S, CMcHenney, T. W.„ et al., 1958; fig

0. Larva, 2.6 mm SL. 
¡. 1 a-b.)

C  la rus, 3.8 mm SL. (A,

UÄVAE «i îft dorsal Memt-nra) and interhaeml spinus without 
externally visible posterolateral projectionr; at ali sizes."1 
At Ul «y» Evypurai plat« has begun to form; ■ fjy 5.4 nun 
principe) cauda] rays a]] present and segmentation has 
begun; forking of tail has begun by 5.4 mm and ís pro­
nounced by 8 mm,' At £6 «un, pectoral pitmtinent, 
largely composed of flashy base; at 3.8 mm fleshy base 
relatively smaller- At 5,.8 mín a portion of pelvic girdle 

, „ . _ spines woll funned; segmentation begins •yisibfe ’just oclqw operçle;J pelvics Fanned by 5.4 mat,
7"ajî « mm' /  comphmenF a f rays forrœd between but full complement of rays not evident beiow about

™~ ' ' '  8.2. rftm; At 2 6 mm occipital crest not well developed;
at 3.S mm occipital crest well developed and somewhat

t ...... ..........  ...  ..... ....... ... serrate;1 by 1 mm crest reduced1 and serrations absent.
spmes well formed by 3.4 mm, the second, longer than At 5,6 mm 2 rows of spines along preopercle, the inner-

e ® st* formation, segmentation, ahd branching of rays most mw the largest &sd its largest spine at the pse-

To about 8,5 mm 1 (in some, full complement of fin rays 
as eatiy as 5 mm1).

At 2.8 mm finfolds not very evident; at 3-S mm higher 
¡¡ná continuous wrfh caudal; at 4,2 W  con§&&am 
higher, with some evidence of developing rays.- By 5- 
ITim all dorsal spines wall formed; segmentation begin’, 

£  irm; itia  com phm ent o f  rays formed imhv 
" M 5  mm; branching of last ray occurs at 8-5 itim’Jit 
wjiícb point dorsal spines reach maximum relative length. 
%  ffl asa  procumbent dorsal b'prr.c evident.1 Anm,,..11 C. - 1 - ■
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Fig. 11. Caranx crysos, Blue runner. A. Larva, 4.2 mm SL. B. Larva, 5.4 mm SL. C. Larva, 6.2 mm SL. (A, 
C, McKenney, T. W,, et al., 1955: figs. le , 2a. B, Berry, F. H., 1959: fig. 17.)

opercular angle;1 at 4.2 mm preopercular spines have 
increased to maximum size and a small patch of minute 
spines is present on posterior portion of head; at 6.2 mm 
preopercular spines slightly reduced and patch of spines 
on head better developed." At 5.4 mm 3 posterolaterally 
projecting spines on cl e i thrum just below its junction 
with opercle; at 5.7-7.5 mm only 2 spines on cleithrum,3 
At 2.6 mm gut sac-like, ending in a posteriorly directed 
anus; at 6.2 mm anus directed ventrally and tissues over 
gut cavity have thickened so detail of gut no longer 
visible. Nostrils not present at 2 6 mm; present but not 
perforate at 3.8 mm; separate at 6.2 mm. At 2.6 mm

mouth large, nearly vertical, a few small teeth or spikes 
on jaws; at 4.2 mm mouth less oblique and upper jaw 
with well developed serrations; at 6.2 mm serrations 
along upper jaw disappearing.2
At 2.6 mm depth 3D  SL, snout 30% HL; at 3.8 mm depth 
39.5 SL, snout 31.2% HL; at 4.2 mm depth 4,28 SL, snout 
26% HL; at 6.2 mm depth 47% SL, snout 33,3% HL.*
Figmentation: At 2.6 mm pigment present along dorsa l 
surface of gut and dorsal part of body; pigment spots 
also on cranium at angle of preopercle and in region of 
vertebral column about halfway between head and
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Fig, 12, Caranx crysos. Blue runner. A. Larva, 7.0 mm 
(Ai C, Berry, F. H., 19Ó8' £gs. 18-19. B, McKenney,

caudal region. At 3.8 mm pigmentation more extensive, 
mefannpHores present on dorsal finfold and tip at snout, 
and an extension of pigment ventrally, posterior to anus. 
At 4.2 mm Enfold spots barely evident ana some pig­
ment on betty; amount of pigment along vertebral co 
iimn increased.* At 5-4 mm 3 rows of melanophores on 
body, below base of dorsal, above base of anal an on 
mfcffine posteriorly; a few melanophores scattered over 
body, Jaws and opercle; a group of large melanopbores 
over eye on transparent part of braincase; a few prgmen

SL. B. Juvenile, 8.5 mm SL. C. Juvenile, 8-3 mm SL,
T. IV., et al., 1958.- fig. 2b.)

spots on mterspirious membranes of dorsal and anal fins 
and a row of melanophores along base of anal soft rays,1

JUVENILES

About 8.5 «un and larger.
Extension of anterior 5-6 dorsal rays to produce lobe 
begins at about 14 mm; second ray averages longest to 
about 35 mm, first longest above -35 mm; fourth spine
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5=1 '  * i « 'i

Fig. 13. Cara»* crysos, Blue runner. A. Juvenile, 9.9 mm SL. B. Juvenile, 10.6 mm SL. C. Juvenile, 15.6 mm 
SL. (A, McKenney, T. W., et al., 195S: fig. 2c. B, C, Berry, F. H., 1959: figs. 20-21.)
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1 6 . 3  ram SL

i i tß  3 mm SL B. Juvenile, 25 mm SL- C. Juvenile, 29.1 mm

¡L8' ¡1; S T S Ä  “ »“ 13 ■ i Ä S  c. «¿y. r. », mo: fe w

longest »  about 37 nun, third longest above j>7  ^ r n k i 'S a n c le o t" ” ’ Jd h c k iw  scute." Full cample-
Interspinous membrane connects eighth and ninth dorsal a P ^  yaVJ pTesent by kS  mm; branching 
spines to about 90 nun. 1 Procumbent dorsal spa» with mer faleation begins at about 35 mm and
well developed anterior projection by 8.7 mm. Secon „ ' e d  bv 100 mm.1 At 8.5 mm pelvics extend to 
anal ray averages longest to about 22 mm, Brst longest is pro.m unce^y  ̂ m ^  ^  ^  ^  ^  ^
above 22 mm; 1 by 38 mm anterior 2 anal spines separate anus, Spfnes relatively shorter and head spines al­
toni remaining fin.* Interspinous membrane connects P bv «^ 3  mm ¿oth have almost disappeared.2
second and third anal spines to about 45 mm At 8.0  m g , ,  absent by 8.5 mm.1 At 8.5 nun serra-
mm caudal peduncle well differentiated2 and full com- L V jaw absent; at about 10  mm mouth has
plement of procurrent caudal rays present; urostyle vis- ^  appr0ximate angle of adult At 59.3 mm
dde to about 9  mm; branching begins at 10 mm and i* assumes w y
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Fig. 15. Caranx crysos, Blue runner. A. Juvenile, 38.3 mm SL, B. Juvenile, 59.3 mm SL. C. Juvenile, 82 mm 
SL. (A, B, McKenney, T. W., et al., 1958; Jigs. 3c, 4a. C, Berry, F. H., 1959: fig. 23.)

essentially all characteristics of adult present.2

At 9.8 mm no scales present; at 10.4 mm scales present 
along straight part of lateral line; at 13.1 mm entire 
lateral line scaled; at 14.4 mm a single row of scales 
present above and below straight part of lateral line; at
16.0 mín scales in row above lateral line have developed 
circuli; at 18.3 mm body covered with scales except 
small area anterior to first dorsal and pectorals, on chest 
and on end of caudal base, also a basal scale sheath 
present at base of dorsal and anal; at 19.6 mm straight 
part of lateral line has extended onto caudal fin; at 23.3 
mm scales have essentially covered body; at 30.4 mm

scales present on head liehind and below eye and on 
posterior part of head; at 43.5 mm scale rows formed on 
membranes between anterior dorsal and anal soft rays; 
at 70.5 mm scales starting to form on pectorals and 
pelvics; at 177 mm squamation as in adult.1*

At 9.9 mm depth 52.6% SL; at 38.3 mm depth 36.4? SL; 
at about 60 mm depth about 32% SL.2

Pigmentation: At 8.5 mm chromatophores cover all areas 
except snout, caudal peduncle and fins, but some slight 
pigmentation on dorsal, anal and pelvics. At 9.9 nun 
ventral pigment somewhat reduced.2 Between 10—
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ÜSg 
V

135 miii SL

c a .  182  mm SL

J ia . 16, Caranx crysos. Blue rurmer. ^■ Juvenil*.
T. W„ et al, 1958: fig- 48- B, Goede, G■ B., 1884: pi

nym liraittcase becomes opacpie. By 15 mm the 3 | 0 '̂T̂ 
.»f elongate melanophores which were evident at . ̂ 
mm begin to intergrade with other body pigmentation, 
At 16 mm diere is a concentration of pigment dori ally 
on body and additional pigment on dorsals,, second £nab 
> caudal and pectorals.* Between 15-19 mm Body bars 
begin to form and n amber of bars increases to normal 
complément of 7 by 25 ’-25 mm, these bands tending to 
run together and become less distinct posteriorly;1 bars 
sometimes retained to over 100 mm-1 Between 25-̂ 38.3 
rnm a black spot appears on upper limb óf opercle. At 
about 5b mm a dense mass of pigment begins to develop 
on upper portion of caudal peduncle. By about 29 mm 
pigment on braincasc has changed from a few large 
melanophores to a pigment mass which is projected 
postbodorsally to form a nuchal Band; concentradlomi 
pigment on and below eve gives impression that mfchal 
hand bends downward and continues through eye. Be~ 
tween about 30-40 mm a vertically elongate spot forms 
Bfl ftpercle, becomes prominent at al>out 60 mm add is 
reduced and located at upper margin of npfi'trff b> 

loo mm. Pigment on first dorsal intensifies to 
afcout 82 mín and then diminishes.1

nun SL, B. (uv'-mlc, cp. 182 mm  SL. (A, M ¿Kenney

GROWTH

No information.

AGE AND SIZE AT MATURITY

Males mature a t least by 225 nun and females by 247 
mm.1
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1 8 . 3  nun SL 2 3 . 3  mm SL

3 0 . 4  mm SL 1 7 7  mm SL

Fig. 17. Caranx crysos, Blue runner. General sequence of appearance and development nf scales. Black areas 
represent scales and scutes in the lateral line. Shaded areas represent scales of the body, fins and head. (Berry, 
F. H., 1960: fig. 2.)
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Caranx hippos  (Linnaeus), Crevalle jack

ADULTS

D. VIII—I, 18-2110 (modally 20 °), the posterior 1 to 4 
spines separated and covered by skin in specimens larger 
than about 450 m m ;155 A. II-I, 15-17 (modally 165i); C. 
9 + 8, procurrent rays 8-9 +  8 ;1 P. 20-21;c V. I, 5 ;1 lat­
eral line scutes 25-4211 (only up to 35 in western Atlantic 
specimens 1B), lowest counts generally found in largest 
specimens due to loss of posterior spines with growth; 1 
vertebrae 10 + 14;11 gili rakers 6-9 +  16-19; branchios- 
tegals 7 ;1 teeth in upper jaw in a broad villiforrn band, 
with an outer series of large wide-set conical teeth; teeth 
of lower jaw in one row with a distinct canine on each 
side of symphysis; vomer, palatines and tongue with 
villiforrn teeth.16

Head 3.3-43.7, depth 2.2-2.S, pectoral 2.9+3.4 in SL; snout 
3,6-45, eye 3,3-4.2, interorbital 2.9+3.6, maxillary' 2.1-
2.4 in head.10

Anterior profile very steep, making a strongly convex 
curve; e head large, snout blunt; mouth oblique, termi­
nal; ] 11 maxillary ending under posterior margin of eye;11 
supramaxillary present. Scales small; cheek and upper 
part of opercle scaled, most of opercle and rest of head 
scaleless; a narrow naked strip on mid-back tapering 
backward to dorsal origin;a a large area in front of pel­
vic base and below pectoral base scaleless, except a 
small patch of scales on ventral aspect, directly in front 
of pelvic base.1" Anterior curve in lateral line moder­
ately high, most scales in posterior straight part of lateral 
line scute-like, transversely expanded, with a long keel 
ending in a sharp, backwardly directed p o in t;cu rv ed  
portion 1.1-1.5 in straight portion,1 anterior 3-10 scales 
in straight portion not definitely scute-liked Dorsals well 
separated; soft dorsal and anal with high lobes;fi pec­

torals long and falcate; caudal broadly forked.115 Gili 
rakers about half length of eye.1
Pigmentation: Color in life bluish green or greenish 
bronze above; lower parts pale silvers-, sometimes with 
yellow blotches; a distinct black spot on opercle; fins 
usually yellowish; spinous dorsal and elevated portion of 
soft dorsal distally dusky; pelvics partly w hite;],J smaller 
specimens often with a large black spot on pectoral near 
its lower posterior margin, developed on interradial 
membranes but not extending onto ravs; an inner hlack 
spot at upper pectoral angled Diagnostic markings are 
the brightness of the yellow parts, large black blotch on 
opercle, and especially the black spot on lower pectoral 
ray membranes.17
Maximum size: Largest recorded 980 mm, may reach 
15Ô0 mm.1

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Nova Scotia5 to Uruguay,1 
primarily in shallow continental waters; one record only 
from Bahamas (FHB), some other records exist from the 
West Indies where it is probably uncommon (FIIB, 
FDM), Relatively more common in northern part of 
range.54
Area distribution: Chesapeake Bay at Yorktown, Lynn- 
haven Roads and Ocean View, Virginia; 1,5 Eastern Shore, 
Virginia;12 Atlantic, Monmouth, Ocean counties, New 
Jersey.”
Habitat and movements: Adults—occur in inshore and 
even brackish waters,1 frequently being taken upstream 
in coastal rivers; probably most common in shallow fiats 
but large fish are taken from deeper offshore waters;

L .  ' i V v s f i s .  + .  b v  
- L it­ e a .  240 mm SLA A d u l t

Fig. 18. Caranx hippos, Crevalle jack. A. Adult, ca. 240 mm SL. (A, Goode, C. B., 1884: pi. 99.)
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usually a schooling species, the larger fish tending to be­
come solitary; 311 second most common Caranx in inshore 
waters along the Atlantic coast of the U.S.; 1 common in 
schools off Maryland from July to September.1’' Taken 
in salinities ranging from fresh water s to 43.8 ppt,2 but 
most common in salinities higher than 30.0 ppt; 7 taken 
at temperatures ranging from 18-33,6 C .2

Larvae—pelagic, probably associated with offshore cur­
rents; probably migrate to the south or warmer offshore 
waters during colder months (December-March). Taken 
in salinities- from 35.2-36.7 ppt and temperatures from 
20.4-29.4 C .1

Juveniles—probably migrates inshore during early juve­
nile stage; 1 not uncommon in shallow brackish water in 
schools; 14 common in Massachusetts and New York from 
July to October,15 probably spending colder months off­
shore or to the south. 1 Taken in salinities at least as low 
as 0.5 ppt as far north as Massachusetts; lower lethal 
temperature around 7.4-9.0 Cd

SPAWNING

Location-. Probably occurs offshore 1 and primarily to tire 
south of the Florida Straights.13

Season: M arch-September in the western Atlantic.1 

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

About 8.0 mm and larger.
Depth at first anal spine averages less than depth at pel­
vic from 15.3 mm to about 30 mm, is about equal from 
30-90 mm and is greater above 90 mm. Posterior dorsal 
rays branched at 15.3 mm; extension of anterior 5 rays 
to produce lobe has begun by 25 mm and is advanced 
by 80.5 mm; second ray averages longest to about 27 
mm, first is longest above 27 mm; second spine averages 
greater length than longest soft ray to about 34 mm, ray 
longer above 34 mm. Interspinous membrane between

eighth and ninth dorsal spines lost at about 80 nun; 
membrane between seventh and eighth spines lost at 
about 120 mm. Anal fin branching and lobation as in 
dorsal; first spine averages longer than second from 15.3-
20.4 mm, second spine longer above 23 mm; first and 
second rays longest to about 32 mm, first longest above 
32 mm. Interspinous membrane between second and 
third anal spines lost at about 25 mm. At 12.7 mm, inter- 
neural and interhaemal spines with well developed 
posterolateral projections extending above body surface 
along bases of dorsal and anal soft rays; these projections 
still visible at 164 mm, but absent by 248 mm. Principal 
caudal rays branched by 15.3 mm. Pectoral with full 
complement of rays by 20.4 mm; distal end of pectoral 
rounded by 27 mm, faleation pronounced by 80.5 mm. 
Pelvic soft rays branched and segmented by 15.3 mm. 
At 25 mm a small patch of scales apparent on chest just 
in front of pelvics; by 80.5 mm a patch of scales present 
along each cleithrum and laterally along insertion of 
each pelvic fin. At 16.1 mm a few scutes completely de­
veloped; by 1 0 0  mm nearly all scutes completely devel­
oped, From 12.7-22.1 mm 3-6 spines present on lower 
limb of preopercle; actual size at loss of preopercular 
spines varies somewhat and may be associated with 
movement into inshore waters.1

Pigmentation: At 15.3 mm 3 vertical bars on body, fourth 
and fifth bars present as an undivided pigment mass; 
some pigment above eye over brain and on upper por­
tion of opercle; first dorsal densely pigmented to eighth 
spine; pigment spots present on anal spines and their 
interspinous membranes and on pelvics, other fins un- 
pigmented. At 16.3 mm 5 bars on body; bars slightly 
wider than interspaces, extending nearly to base of anal 
fin to about 60 mm, shorter above this size. Above 20 
mm pelvics unpigmented. Between 20-30 mm pigment 
area over eye elongates posteriorly to form nuchal band; 
a pigment area below eye suggests a bending and con­
tinuation of nuchal band through eye; massing of 
pigment of opercle forms opercular spot. At 30 mm pig­
mentation of caudal rays develops; pigmented area de­
velops on top of caudal peduncle and is very dark above 
100 mm; pigmentation on first dorsal decreases, Above 
35 mm anal soft rays and membranes are pigmented and 
the pigment spots of the anal spines and their mem­
branes disappear. By 40-50 mm pigment appears on 
second dorsal and migrates to edge of fin along ninth 
spine and tips of soft rays. At about 120-140 mm a 
pectoral spot develops midway along lower rays.1

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information.
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Fig. 19. Carens hippos, C re valk jack. A. Juvenile, 15.3 <mn SL. B. Juvenile, 20.4 mu SL. C. Juvenile, 32.6 
mm SLs {Berryt F. H.7 195Ö- jïgs- fii-33.)
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I M

c a .  43  mm SL

8 0 . 5  mm SL

Fig, 20. Caranx /lippus, Crevalle jack. A, Juvenile, ca. 43 mm SL, B. juvenile, 80.5 mm SL. (A, Fotvler, H. W., 
1936: fig. 342, B, Berry, F. 4L, 1959: fig. 34.)
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Caranx latus Agassiz, Horse-eye jack

ADULTS

D. VIII-I, 19-221 (modally 213); A. II-I , 1 15 2-181 (usu­
ally 17 C. 9 + 8 , piocurrent rays 8-9+ 8 ; 111 P. 18 
21;1,s,il V, I, 5; 1 lateral line scales 84-92, 30-50 lateral 
line scutes,51 32-439 in straight part; 4 vertebrae 10 + 14;a n 
gili rakers 6-7+16-18; branchiostega!) 7; 1 teeth com­
paratively large, a single series in lower jaw; upper jaw 
with an inner series of smaller teeth; no canines; 111 teeth 
present on vomer, palatines and tongue.111-!<!
Head 3.3 ',L’-3.6, depth 2.2 '"-2.7,la pectoral 3,0 in SL; 
snout 3.41"-3.5,la eye 3.8 ’M.O, interorbital 3.2 ’+3.3; 19 
maxillary 2.1 in head-1"’13
Body moderately deep; 1 anterior profile rising steeply 
and making a rather gradual curve; 3 head large, snout 
blunt,1" profile convex; 4 mouth oblique, terminai,’" max­
illary ending under posterior margin of eye or nearly 
so; 3 supramaxillary present.1" Anterior curve in lateral 
line moderately high, most scales in posterior straight 
part scute-like, transversely expanded, with a long keel 
ending in a sharp, backwardly directed point; 3 curved 
portion 1.4-2 in straight portion.1 Scales small, cy­
cloid; 1,1 cheek and upper part of opercle scaled, most of 
opercle and rest of head scaleless; a narrow scaleless 
strip on mid-back tapering backward to dorsal origin; 3 
chest completely scaled. 1 Dorsal and anal fin lobes high, 
the fins moderately scaled; 3 pectoral fins long and fal­
cate; caudal broadly forked. Gili rakers a little longer 
than half eye.10

Pigmentation; Color in life dark gray above, silvery on 
sides, white on belly; dull greenish and slightly brassy 
reflections on back and sides, bluish, pinkish, and green­
ish ones on lower parts; a small dusky mark at extreme 
upper end of gili opening; tip of scutes dusky, making a 
conspicuous dusky streak in center of tail region; spi­
nous dorsal pale, soft dorsal light gray, caudal grayish 
vellow; end of dorsal lobe and margin, of caudal black; 
anal gray, anterior rays, distal end of lobe and very nar­
row basal and marginal line whitish; pectoral pale; pel- 
vics white; tip of lower jaw dusky. Diagnostic markings 
are the dusky line along tip of scutes and the small dark 
mark at upper end of gili opening,18

Maximum size: Largest recorded 760 mm.®

DISTRIBUTION and  e c o l o g y

flange: Western Atlantic from New Jersey to Rio de 
Janeiro, Brazil1 including Bermuda."
Area distribution: Ocean View, Virginia; 1,1 Ocean 
County, New Jersey,8

Habitat and movements: Adults—occur in small schools

around islands and offshore islands and along sandy 
beaches in the tropics; occasionally taken in coastal fresh 
water rivers and streams; 4 occur seasonally, but not 
abundantly on the Atlantic coast of the U.S., probablv 
migrating southward or to warmer offshore waters during 
colder months,1

Larvae—probably associated with offshore currents. 
Taken in salinities from 35.2-36.7 ppt and temperatures 
from 20.4-29.4 C.'
Juveniles—probably associated with offshore currents 
to 16-20 nun when they migrate inshore •’ where they 
are characteristic of shallow brackish regions with mud 
bottoms " and occasionally penetrate freshwater.8,6,9 
Taken in salinities from 12.1,s-36,7 1 ppt and tempera­
tures from 20.0 l;-22,2 C.1

SPAWNING

Location; Probably occurs offshore,1 the major area being 
south of the Florida Straits,1”
Season; Estimated to occur from March-July off the 
southeast U.S.; smallest specimen taken off Florida in 
June;1 ripe individuals taken in Puerto Rico in June.7

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.
Note: The identity of the larvae described in the follow­
ing section is not certain hui these specimens were as­
signed by Berry (1959) to either C. latus or C. hippos and. 
are described here under C. latus for convenience,

LARVAE

To about 8 mm-
By 5.4 mm dorsal spines well formed; from 5.4-6.1 mm 
third and fourth spines longest; from 6.2-S.3 mm the 
third longest; at 6,9 mm 20 soft rays evident, 21 at 8.3 
mm. Anal spines well formed; from 5.4-6.3 mm second 
spine longest; from 6.9-8.3 mm first longest; at 6.3 mm 
solt ra vs not formed; at 6.9 mm 16 soft rays evident, 18 
at 8.3 mm. At 6.9 mm principal caudal rays 9 +  8, pro-



D e v e l o p m e n t  o p  F is h e s  o f  t h e  M m -A t l a n t ic  B ic h t

Fig, 21. Caranx iatttx, Horse-eye jack, A. Adult 580 rom SL, B. Larva {¡otus or hippos), 4.9 mm SL. C, Larva 
{latus or hippos), 5.4 mm SL. (A, Berry, F. H., MS. B, C, Berry, F. H., 1959: figs, 64-65.)

Fig. 22. Caranx latus or hippos (not distinguishable at this size). A. Larva, 6.2 mm SL. B. Larva, 6.9 mm SL. 
C. Juvenile, 8.3 mm SL. (Berry, F. H., 1959,- figs. 66-68.)
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Fig. 23, Cartini latus, Horse-eye jack. A. Juvenile, 16.1 mm SL. B. Juvenile, 21.8 mm SL, C. Juvenile, 31.9 
mm SL. (Berry, F. H., 1959: figs. 69-71.)
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Fig. 24. Caranx latus, Horse-eye jack. A. Juvenile, 65 mm TL. B. Juvenile, 83.5 mm SL. (A, Meek, S. E., and. 
S. F. Hildebrand, 1925: pi. 26, fig. 1. B, Berry, F. H., 1959; ßg. 72.)

posteriorly, absent by 6.9 mm. From 5.4-8.3 mm scat­
tered pigment spots on body and larger melanophores 
over brain case increase in number.

JUVENILES

About 8 mm and larger.
D epth at first anal spine averages less than depth  a t pel-

VI ,i une not aeveiopea d v  o .o  m m .  ------; vie from 16.1-30 mm, is equal from AnrsJ^iavs
well developed spine at preopercukr angle decreases m ^  above go mm. At 16.1 mm posterm r^ft dorsal rays
'• .gih. Below 8  3 mm a single posten,laterally project- beglil to branCh; extensum of antenor
- ,  spine on cleithrum just below its junction with *duce lobe by 3 i -9  mm; 1below 34 mm ^ n d
‘ r n Je . At 5.7 mm supraorbital crest with serrated averages greatest length, above 34 «*> longes
«:ge, lost above 6.2 mm. Nostril completely divided by bdow 5 0  mm third spme averages longer^ than'
S/imm.' ray, above 50 mm soft ray longer; mterspmous mem

i • D tirane connects eighth and ninth spines to about 75 mm.
Pigmentation: At 5.4 mm 3 pigment spots on anal spin nim v. ultimate anal soft ray branched; second
Ti'it’inhr ant»- t« »  ^„lannnViiirpi: nn intersoinous mem- • , t 21  8 mm, first and second rays equal

and l o n g e s t 34.4 mm, first ray longest above 36.5 mm; 
longest anal ray shorter than longest dorsal at 16.1 mm,

current rays 6 +  6; by 8.3 mm pTocurrent rays 8 +  8; at
5.4 mm segmentation of rays has begun and there is a
slight indentation in the posterior margin of the fin; at
5.3 mm no branching of the rays is vet evident, and the
indentation of the fin is pronounced. At 8.3 mm full
complement of pectoral rays present, but not at 6.9 mm.
Aí 6.9 mm full complement of pelvic rays present, but

at 5.4 mm; segmentation has begun by 8.3 mm. Lat-
cv d line not developed by 8.3 mm. Between 5.4-8.3 mm 

-*1 1 - 1 ■* ■ ■    -1— in

- ^mentation: A t  5 .4  mm ¿ pigment spy» 
membrane; a few melanophores on interspmous 
h-ne of first dorsal increasing in number to 8A mm m o 
becoming associated with first 4 spines. r0™lVu;nf> 
6 3 mm a row of elongate melanophores on
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equal between 21.8-34.1 miii, shorter above 34.1 mm. 
At 16.1 mm interneural awi interhaemal spines with well 
developed posterolateral projections extending above 
body surface along bases of dorsal and anal soft rays; 
these projections externally visible to 156 mm; at 172 mm 
those of dorsal covered by fleshy sheath covering base 
of rays but 6 along anal base remain exposed. Branch­
ing of caudal ravs has occurred by 16.1 mm. Full com­
plement of pectoral ravs present by 16.1 mm; distal end 
of pectorals rounded to about 32 mm after which they 
became pointed and falcation begins; fai cation pro­
nounced by 65 mm. Pelvic rays branched and seg­
mented by 16.1 mm. Some scute development evident 
by 16.1 mm. At 45 mm 2-5 rudimentär)- gili rakers at 
origin of upper limb; at 60 mm 1-3 rudimentary gili 
rakers on lower limb. Preopercular spines present at 
13 mm, disappearing between 16-20 mm.'
Pigmentation: At 16.1 mm 5 dark bars present on body, 
posterior 3 extending to base of anal fin; a heavily pig­
mented area on braincase above eye and less heavily 
pigmented areas on upper portion of opercle and fleshy 
part of tail; first dorsal, pelvic and interspinous mem­
branes of anal with pigment spots, remaining fins unpig- 
mented. At about 20 mm last 3 bars terminate just 
below lateral line. At 21,8 mm pigment on first dorsal 
more intense and largely restricted to membranes con­
necting second, third and fourth spines. At 26 mm and 
above body bars wider than interspaces. At 31.9 mm 
and above anal spine membranes and pelvic fins unpig- 
mented and second dorsal and cauda! have pigment at 
bases. By 40-60 mm pigment intensifies and migrates

to edge of dorsal and becomes concentrated on distal 
half of dorsal lobe. Between 90-116 mm bars disappear.1

GROWTH

No information,

AGE AND SIZE AT MATURITY

No information.
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Chloroscom brus chrysurus (L innaeus), A tlantic bum per

ADULTS

D. VIH-I, 26-28m" (modally 2710); A. Il-I, 25-27 71,1 
(usually 26 or 27 l"); C. 9 +  promurent rays 8-9 A
7-9; 17 P. 1Û-20 (predominantly 1.9'“); V. I, 5 ;!! 61-68 
total scales in straight lateral line, 7-12 modified as 
scutes;7111 vertebrae 10+ 14;17 gili rakers 9-11 + 31- 
35;7111 teeth small, in narrow bands in jaws and on pala­
tines, except in 2 irregular rows ou sides of lower jaw; 
teeth in a medium patch on vomer and covering most 
of tongue,10
Deptl) 2.1-2.4, head 3.6-4.3, pectoral 2.943.6 in SL; snout 
3..3-4.0, eye 2,643,2, maxillary 2.4r-2.7 ” in head,
body ovate, strongly compressed;:i ventral contour more 
strongly curved than dorsal contour; 7 ■l111 amis a little 
nearer first anal .spine than pelvic base; caudal peduncle 
slender;10 snout blunt, somewhat shorter than eye; 
mouth strongly oblique, slightly superior; maxillary 
broad, «marginate behind, ending under anterior margin 
of eye; supramaxillary present-“' " Scales small; ante- 
dorsal area scaled to a vertical between eye and pre- 
opercidae margin; area between eye and preopercle and 
upper part of opérele sealed; most of cheek and opercle 
and remainder of head scalclcss; caudal and pectoral 
scaled near bases, dorsal and anal lobes moderatel)' 
scaleri, fins otherwise scaleless.10 Lateral line scutes not 
larger than adjacent unmodified scales,7 the spinous 
points and keel weakly developed; lateral line with a 
prominent arch anteriorly about 1.5 in straight part; 
accessory lateral line reaching to dorsal origin."’ Gili 
rakers long and slender, about two-thirds length of eve.” 
Adipose; eyelid rather well developed posteriorly, moder­

ately developed anteriorly. Spinous dorsal moderate in 
height, anterior spines rather flexible, connected by mem­
brane, tire last spine partly or wholly disconnected; 
fourth dorsal spine the longest; caudal longer than head; 
pectoral long and falcate, reaching well bevond soft 
anal origin; pelvic extending less than half distance from 
its base to soft ana) origin."’

Pigmentation: Body dark dorsalis' above a horizontal 
line through upper margin of eye, silvery to golden be­
low, the contrast usually abrupt and striking; a black 
spot at base of cauda], on upper half, partly on peduncle 
and partly on fin; posterior margin of opercle usually 
with a black spot, often faint; 10 fins mostly yellowish, 
median fins with dusky margin.0

Maximum size; Largest recorded 305 mín from Brazil,” 
but reported to grow much larger.7

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Massachusetts and Ber­
muda to Uruguay,7 7' and throughout the Gulf of Mex­
ico; s uncommon north of South Carolina.0 F, H Berry 
recognizes 2 geminate species, C. cosmopolita in the 
eastern Atlantic, and C. orqueta in the eastern Pacific,

Area distribution: Cape Charles City, Virginia, extreme­
ly rare in Chesapeake Bav, ” Cape May County, New 
Jersey'.'11
Habitat and movements: Adults—common in schools 
around pilings;7 occur offshore to at least the 1800 m 
curve in the northern Gulf of Mexico and to the 900 m

length unstatedA Adult

Fig. 25. Chloroscombrus chrysurus, Atlantic bumper. A. Adult, length unstated. (A, Evermann, B. W., and 
M. C. Marsh, 1902: fig. 36.)
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curve in northeast Florida,'1 but most commonly found 
within the 18 m 11 line and throughout most of range is 
rarely taken beyond the 90 m lined Casual in summer 
and fall off New York and southern New England; 
present in bays in the Gulf only in summer and fall.11 
Taken in salinities from 12,8-41.1 ppt,2 but preferring 
higher salinities1“ and temperatures from 13 "^34 C.2
Larvae—no information. Germinate species, C. cosmo­
polita, taken off west Africa Junc-December,1
Juveniles—individuals above 25 mm abundant along 
sandv beaches, smaller specimens frequently taken off­
shore; 7 frequently coinmensally associated with jellyfish 
to at least 39 mm, particularly Stomoloplus meleagris/' 
Taken in May, July, August and October in the South 
Atlantic Bight,'7' mainly during September in the Tampa 
Bay area,'1 and irregularly off Long Island in September 
and October.4 Taken in salinities from 9,3 1:i-34.2 ppt 
and temperatures from 20.813-33 C.5

SPAWNING

Ripe females reported in June and running ripe males 
and females taken together in August in Texas (salinity
30.2-36.7 ppt, temperature 27-29 C 14); absence of young 
off Texas in late July and August may imply two 
spawning peaks,7

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information. The description of Aboussouan, 1968,1 
is based on the geminate species C. cosmopolita (FHB).

JUVENILES

No information. The description of Aboussouan, 1968, 
is based on C. cosmopolita. (FHB,)

GROWTH

No information.

AGE AND SIZE AT MATURITY

Males mature at least by 137 mm, females at least by 
155 mm.14
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Decapterus macarellus (Cuvier), Mackerel scad

ADULTS DISTRIBUTION AND ECOLOGY

D. VIII-I, 31-37 (modally 33) (including terminal, single­
rayed finlet); A. II—I, 27-30 (modally 29) (including 
terminal, s ingle-raved finlet); C. 9 + 8, procurrent ravs
8-9 + 8 !-10; » P. 22-24 (modally 23); V. 1, 5; total lateral 
line scales and scutes 119-133 (excluding 6-13 peduncu­
lar scales), 19-33 scales in anterior part and 23-32 scutes 
in posterior part of straight lateral line;1 vertebrae 10 + 
14;13 gili rakers 9-13 +  32-39; branch ios te gals 7; small 
teeth present in jaws, on tongue and palatines,, and 
laterally on head and medially on shaft of vomer.1

Body proportions as percent SL (145-256 mm): Head
25.2-26,8, depth 16,1-18.9, pectoral fin 15.3-17.5, pelvic 
fin 9.9-12.1, snout 8.3-9.4, eye 5.9-6.9, upper jaw 7.8-8.5.1
Body elongate and little compressed; mouth small, max­
illary' not reaching front of eye; * pre m axil la ries pro­
tractile.5 Fins and scalation similar to D. punctatus. 
Anterior curved part of lateral line relatively long and 
low, .79-1.05 in straight part; 1 scutes small, height of 
largest about one-third or less of eye diameter.4
Pigmentation: Color in life blue green on back, silvery 
oil sides, a black spot posteriorly on edge of opercle at 
level of upper part of eye;4 pectoral axil black;5 no dark 
dots on lateral line; caudal fin reddish.4
Differs from D. punctatus in having a relatively long, 
low curved lateral line without spots and a greater total 
number of lateral line scales and scutes, and in having 
a greater number of pectoral rays, one additional vertebra 
and a more slender body.1

Maximum size: Largest recorded 295 mm.1

Range: In the western Atlantic from Nova Scotia and 
Bermuda to northern Brazil ( d is continuo us I v); in the 
eastern Atlantic at the Cape Verde, St. Helena, and As­
cension Islands and in Gulf of Guinea.1 (Some authors 
consider the Atlantic form to be conspecific with a 
similar form in the Indo-Pacific.)

Area d istribu tion : N ot reco rded  from  th e  a re a  b u t p ro b ­
ably occurs h ere  occasionally , as it has b ee n  tak en  b o th  
to  th e  no rth  an d  south .

Habitat and movements: Adults—primarily a pelagic, 
offshore species, probably associated more with oceanic 
islands than continental areas; 1 occasionally seen in 
schools over outer reefs; 4 sometimes abundant in fall 
at Woods Hole.2

Larvae—no information.

Juveniles—no information.

SPAWNING

No information.

EGGS

No information.

YOLK-SAC LARVAE

No information.

ca.A Adult 180 nun SL

Fig. 26. Decapterus macarellus, Mackerel scad. A. Adult, ca. 180 mm SL. (Goode, G, B., 1884. pi. 102.)
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LARVAE

No information.

AGE AND SIZE AT MATURITY

No information.

JUVENILES

No information.

GROWTH

No information.
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D ecapterus punctatus  (Agassiz), Round scad

ADULTS

D. VIII-I, 29-34 (mt)daily 32) (including the terminal, 
single-rayed fmlet); A. II—I, 25-30 (modally 27) (includ­
ing the terminal, single-rayed finlet2); C, 9 + 8, procur­
rent rays 8-9 +  8-9; - “ P. 19-21 Vi":‘ (usually 20 ’-1); V. I, 
5; total lateral line scales and scutes (excluding the 2-6 
peduncular scales) 77-98, 1-5 scutes in posterior part 
of curved lateral line, scutes in straight lateral line 
32-46; ~ vertebrae 10 + 15;- s gili rakers 11-16 + 32-44; 
branchiostegals 7; 1 teeth small, in one row in both jaws, 
sparse in upper jaw, confined to anterior part; 1 teeth 
present laterally on head and medially on shaft of 
vomer; * teeth present on palatines and in a rather broad 
band on tongue."

Body proportions expressed as percent SL (140-183 mm); 
head 25.5-27.5, depth 18.8-23,0, pectoral 18.2-23-5, pel­
vic 11.0-13.0, snout 7.3-9.1, eye 7.1-7.9, upper jaw 
S.3-8.6.-

Body slender, spindle shaped; caudal peduncle slender; 
anus near first ana! spine; snout moderate, subequal to 
eye; mouth small, terminal, strongly inclined to a ver­
tical, maxillary comparatively rather wide, ending under 
anterior margin of eye; supra maxillary present. First 
dorsal fin rather high, anterior spines flexible, the third 
the longest; first dorsal and anal soft rays the longest; 
pectoral fin extending a moderate distance beyond pelvic 
fin, pelvic fin reaching half distance from its base to 
origin of soft anal or a little less." Scales cycloid; body 
covered with scales except for small areas in pectoral 
axil and beneath pelvic fins; scales extend anteriorly on 
top of head to above anterior part of eye, largely cover­
ing interorbital area, and vcntrally over most of opercle, 
subo perd e and interopercle, extending onto cheek from 
preopercle to end of maxillary; spinous dorsal and ana! 
s cal el ess; membranes between first 3 or 4 rays of soft 
dorsal and anal fins with rows of scales; rows of scales 
present along anterior margins of pectoral and pelvic soft 
r+vs and on membranes between rays of caudal fin/ An­
terior curved part of lateral line rather low, gradually 
continuous with straight p a rt;s curved portion .92-1.16 
in straight portion;2 entire straight part formed of large 
scutes,11 the height of the largest about three-fourths eye 
diameter;10 acoessory lateral line relatively short, ending 
near posterior end of supraoccipital crest.“ Vertical edge 
°r Pectoral girdle with a papilla-like projection at its 
upper and lower extremities.1

1 (/mentation: Color in life blue green on back, silvery
on sides, with a narrow yellow stripe on side of body at 
n 'cl of upper part of eye; a black spot posteriorly on 

('i*arç]ey.3.io jUS(. jn front 0f yellow stripe;1tl 10-14 dark 
sP°ts along curved lateral line.“ Preserved specimens

dark brownish above, silvery with a golden tinge below; 
spots on lateral line and opercle still evident; a series of 
faint, dusky transverse streaks anteriorly on lower part 
of body."
Maximum length; Largest recorded about 265 mm; 11 
reported to reach 300 m m 11“1

DISTRIBUTION AND ECOLOGY

Hange: Western Atlantic from Massachusetts (FHB) and 
Bermuda to Rio de Janeiro, Brazil,- including the Gulf 
of Mexico,:t
Area distribution: Atlantic City, New Jersey; lower 
Delaware Bay.“

Habitat and movements; Adults—a pelagic schooling 
fish; ln sometimes taken at surface and close inshore but 
more frequently taken in bottom trawls in depths from
9-90 m / In the Gulf of Mexico as follows: winter— 
mostly from 36-90 in; spring-—concentrated inside 18 m 
contour; summer—-concentrated between 20-36 m; fall 
—somr- movement inshore close to beach, but more or 
less uniformly distributed from shore line to about 
180 m.’2
Larvae—taken May through November in inshore and 
offshore waters in the Gulf of Mexico and off the south 
Atlantic coast of the United States.1

Juveniles—smaller juveniles pelagic and apparently pre­
fer oceanic rather than neritic water, but may occur in­
shore around oceanic islands; taken as far as 432 km 
offshore; s taken both at surface and on bottom to at 
least 25 mm;fl remain pelagic to about 80 mm, although 
may be taken in bottom trawls as small as 45 mm; most 
large juveniles trawled in depths of 9-90 m ;5 apparently 
rise to surface during predawn period, occupy surface 
during day and descend at night/ Taken May- 
November in inshore and offshore waters in the Gulf of 
Mexico and off the south Atlantic coast of the United 
States; 4 irregularly common in summer and fall off New 
York and Massachusetts; “ migrate southward or offshore 
during winter/’

SPAWNING

Location: Occurs in pelagic inshore and offshore waters 
and along edge of continental shelf; ■‘■l* in the Gulf of 
Mexico, activity’ appears more concentrated in eastern 
area/
Season: Apparently occurs year-round with a spring 
peak; 1 off Beaufort, N.C., 2-4 mm specimens taken May- 
November, most abundant July-September.
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A A d u l t 1 5 9  mm SL

2 .3  mm

3 . 1  mm SL

Fig. 27. Decapterus punctatus, Round scad. A. Adult, 159 mm SL. B. Larva, 2.3 mm. C. Larva, 3.1 mm SL. 
(A, Berry, F. H., 1988: fig. 2. B, Hildebrand, S. F., and L, E. Cable, 1930: fig. 68, C, Aprieto, V. L., 1973: 
fig- 4A.)

EGGS

No information.

YOLK-SAC LARVAE

No information.

LARVAE

Less than 2 mm to about 13 mm.
At 4-5 mm fin rays begin to ossify in following sequence;

caudal; dorsal, anal and pectorals; pelvics. At 10 mm 
full complement of dorsal rays present,4 spinous dorsal 
separated from soft dorsal by a notch,5 ultimate d o rsa l 
and anal fin rays beginning to separate to form finlets. 
At 9 mm full complement of anal rays present. At 4 m* 
caudal fin structures initially appear; full complement 
of principal rays present by 6 mm; notochord fleriw) 
occurs between 4-7.8 mm. Pectoral fin bud present a* 
2.3 mm; fin rays differentiated at 5 mm; full compleni®nt 
present at 11 mm. Pelvic fin bud present at 4-5 mn;; 
rays begin to ossify at 6 mm; full complement present bj' 
7 m m / but fin still very small.5 At 3-7 mm a low orbital 
crest bearing a weak spine present above eye,
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Fig. 28. Decapterus punctatus, Round scad. A. Larva, 4.2 nun SL. B. Larva, 5.2 nun, C. Larva, 5,5 mm SL, 
D. Larva, 6.5 mm SL. (A, C, D, Aprieto, V. L., 1973: figs. 4B, C, D. B, Hildebrand, S. F., and L. E. Cable, 
1930: fig. 69.)
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1 0 . 5  mm

Fig. 29. Decapterus punctatus, Round scad. A, Larva, 8.0 mm SL, B. Larva, 10,5 mm, C, 12.0 mm SL. (A, 
C, Aprieto, V, L., 1973; jigs. 4E, F. B, Hildebrand, S. F., and L. E. Cable, 1930: fig. 70.)

opercle with marginal and lateral spines, increasing in 
size during larval period. Gut slender, coiled in a single 
loop in early larvae; at 2.3 mm anus somewhat behind 
mid-body; at 5 mm hypaxial muscles begin to develop 
around gut; at 7 mm abdominal cavity completely 
enclosed except at anus.4
Depth 30.0-35.4$ SL, head 27-35$ SL, eye 30-48.1% SL, 
snout to anus 52.3-59.5$ SL. Snout slightly concave at 
3 mm, straight by 4 mm, eventually convex.4

Pigmentation: Chromatophores slow to develop in larvae 
and remain sparse until early juvenile stages.4 At 2.3 mm 
a few dark markings usually evident along dorsal and 
ventral outlines of body at base of finfold. At 3.5 mm 
chromatophores more intense, especially on caudal re­

gion; a few dark chromatophores present on median line 
of side, posterior to anus (a useful diagnostic character 
at this size). At 5 mm chromatophores more numerous, 
a few present on head; 3 or 4 longitudinal rows of 
melanophores on side extending backward from a ver­
tical through anus. At 7 mm chromatophores on head 
more numerous. Specimens 7-35 mm  retain a concen­
tration of chromatophores along posterior part of lateral 
line and along base of anal fin; many have a single 
row of chromatophores between these rows.13 At 10 mrn 
a concentration of dark chromatophores on head pro­
ducing a black blotch on occipital surface; a well de­
fined black line on midline of caudal region (a useful 
recognition character)."
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Fig, 30. Decapterus punctatus, Round scad. A. Juvenile, 17.5 min SL. B. Juvenile, 20 mm, C. Juvenile, 23.0 
mm 5L, (A, C, Aprieto, V. L., 1973: jigs. 4C, H, B, Hildebrand, S. F., and L. £ . Cable, 1930: fig. 71.)

JUVENILES
About 13 aim and larger.

Pod complement of procurrent caudal rays formed by 
IS nini; caudal deeply forked at 15 mmd Dorsal and 
awii S niets close to penultimate soft rays to about 18 mm, 
then becoming gradually displaced posteriorly; mem­
brane connecting dorsal and anal finlets to penultimate 
s°ít rays degenerates at about 40-50 mm; membrane 
'■‘'’.meeting eighth and ninth dorsal spines present to 
about 30-50 mm; membrane connecting second and 
curd anal spines present to about 30-40 miii.2 At 45 mm 
1*1 ci es reach about two-thirds distance from their base 

anal origin,s At 10 mm orbital crest completely re­

sorbed. At 17 mm lateral surface spines of preopercle 
absent and marginal spines reduced to fine crenulations 
on preopercular margin; at 2 0  mm preopercular margin 
smooth. At 17 mm scales in posterior region of lateral 
line ossify; ossification of lateral line scales proceeds 
anteriorly and full complement of scales and scutes 
present bv 20 mm when bodv scales form. Gut with 3 
loops by early juvenile stage.” At 15 mm depth of head 
equals depth of body, both about 3 in SL. At 30 mm 
bodv notably elongate but remains strongly compressed, 
depth about 3.6 in SL; snout rather pointed; mouth 
oblique and terminal; maxillary reaching to or slightly 
past anterior margin of eye. At 45 mm, depth 3-8 in SL."
Pigmentation; Jn early juvenilis, iridiophores spread all
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Fig. 31. Decapterus punctatus, Round scad, A. juvenile, 44.0 mm. {A, Hildebrand, S. F., and L, E. Cable, 
1930; fig. 72.)

over body but are most dense below lateral line, pro­
ducing a metallic sheen.” At 15 mm preserved specimens 
have a brownish cast along back, a dark blotch over 
head, and a dark lateral stripe. At 30 mm mostly silvery, 
back slightly brownish, dark lateral stripe absent."’ 
Curved lateral line spots begin to form on some as early 
as 70 mm, and the usual complement of 12-14 may be 
present as early as 81 mm.-

GROWTH

Probably reach 50 mm within 4-5 months.6 

AGE AND SIZE AT MATURITY

LITERATURE CITED

1. Berry, F. H„ 1965 (in McClane):749.
2. Berry, F. H., 1968:145-167.
3. Ginsburg, I., 1952b:85-87.
4. Aprieto, V. L., 1974:427-431.
5. Hildebrand, S. F., and L. E. Cable, 1930:453-458,
6 . de Svlva, D. P., et al., 1962:32.
7. Fahay, M. P., 1975:23.
8 . Miller, G. L., and S. C. Jorgenson, 1973:304.
9. Nichols, J. T., and C. M. Breder, Jr., 1927:110.

10. Randall, J. E„ 1968:105.
11. Böhlke, J. E., and C. C. G. Chaplin, 1968:326.
12. Klima, E. F., 1971:29.
13. Schekter, R. C., 1972:84.

No information.



Carangidae—jacks and pómpanos 55

Elagatis bipinnulata (Quay and Gaimard), Rainbow runner

ADULTS

D. VI (rarely V)-I, 25-30 (modally 27) (including ter­
minal two-rayed finlet); A. I—I, 18-22 (modally 19) (in­
cluding terminal two-rayed finlet); C. 9 + 8 ,’ * procurrent 
ravs 7-11 +10-11; * P. Í9-22; V. I, 5; lateral line scales 
ca'. 100 to 106 (FHB); vertebrae 10 + 14;l s 8 pleural 
ribs, 13-14 epipleural ribs; gili rakers 9-12 + 25-29; 1 
branchiostega]s 7; 1 r a band of small recurved canine 
teeth on each side of upper and lower jaws, the bands 
broader near symphysis, remaining teeth minute; an 
elongate median patch and scattered irregular patches 
of very small teeth covering most of dorsal surface of 
tongue; vomerine tooth patch rounded anteriorly and 
laterally, with an acutely shortened posterior shaft; a 
band of small teeth on palatines and irregular patches 
covering much of remainder of palate.1

Head 3.5-4.0, depth 4.0-4.8 (FHB), pectoral fin 6 .6-7.7 
in SL; snout 2.7-3.4, eye 3.7-5.0, maxillary 2.9-3.0 in 
bead.“

Body spindle shaped, slender/ with a rather sharp, 
pointed head profile; 4 snout rather long, moderately 
tapering; mouth small, terminal; maxillary ending at a 
considerable distance in front of eye, moderately broad­
ening posteriorly; supramaxillary present, relatively nar­
row; anus near normal position of first anal spinas; 
caudal peduncle rather deep for a carangid. Spinous 
dorsal rather low, the 6 spines connected by a mem­
brane, the anterior spines rather flexible; 3 first ana! spine 
relatively short and covered by skin in large specimens; 1 
dorsal and anal lobes rather low; fold at base of fins 
moderate anteriorly, absent posteriorly; a detached finlet 
about 2 fin ray spaces behind dorsal and anal fins,3 
co mposed of last 2  closely-spaced rays of each fin; 4 
cauda] fin longer than head; pectorals short, ending in 
front of end of pelvics; pelvics short, extending less than 
balf distance from base to soft ana! origin.3 Scales 
ctenoid, covering body and extending onto median part 
uf caudal fin, dorsal fleshy part of opercle, and cheek 
behind and beneath eye to end of upper jaw; low scaly 
sheath present along anterior bases of dorsal and anal 

scales present along bases of pectoral and pelvic 
mis: small scales extending between rays of caudal fin 
tu acar end of fin; most of head scaleless.1 Lateral line 
'vitji a very low anterior curve, continued imperceptibly 
into posterior straight part; scales in lateral line not scute- 
’he, accessory lateral line extending posteriorly for only 
a short distance, falling short of a point opposite pre- 
upcrcular margin, forming boundary of scaled part on 
<W l aspect/ 6

Pigmentation; In life back greenish blue; a broad, dark 
e stripe high on side, followed in succession down

by a narrow, light blue stripe, a broader cadmium yel­
low stripe, and frequently another light blue stripe; 
remaining third of sides and bellv white or yellowish 
silver; fins greenish yellow.4

Maximum length; Largest recorded about 1195 mm.5 

DISTRIBUTION AND ECOLOGY

Range: Circumtropical/ occasionally extending into tem­
perate waters; 7 widespread, but nowhere abundant; in 
the western Atlantic from Massachusetts to northeastern 
Brazil,1 including the Gulf of Mexico a and West In­
dies; 1 in the eastern Pacific from Cape San Lucas, Baja 
California to northern Peru and the Galapagos and Cocos 
islands.4

Arca distri bubon: No actual records, but occurrence 
north and south of the area indicates it probably occurs 
here at least as an occasional stray (GDJ).
Habitat and movements: Adults—usually found near 
surface in oceanic waters, sometimes far offshore.1

Larvae—pelagic, often associated with Sargassum; taken 
in Gulf of Mexico and southeastern coast of United 
States in every month except May and December.- Most 
abundant epipelagic carangid larva in tropical and sub­
tropical In do-West Pacific, where it is most numerous 
in March in waters of about 28 C.r
Juveniles—frequently found in pelagic Sargassum com­
munity; taken in Gulf of Mexico and southeastern 
coast of United States in every month except May and 
December; 2 in Indo-West Pacific most abundant at 
about 28 C.7

SPAWNING
Occurs offshore throughout the year; *■’ in the Indo- 
West Pacific appears to occur in waters warmer than 
27 C, with a peak in March,7

EGGS

No information.

YOLK-SAC LARVAE

No information.

LARVAE

Less than 3.8 mm to about 12 mm.
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A Adult

Fig, 32. Elagata bipinnulata, Rainbow runner. A. Adult, 592 mm SL, B. Larva, 3.8 mm SL. C. Larva, 3.6 mm 
SL. D. Larva, 4.6 mm SL. (A, Berry, F. H., 1969: fig. 1. B, D, Aprieto, V. L., 1974; figs. IA , B. C, Okiyama, 
M., 1970: fig. 1.)

Rudiments of all fins except pelvics present by 3.8 mm. 
Anteriormost dorsal rays ossified by 5 mm; * at 5-5 mm 
14 dorsal rays present; 7 at 10 mm full complement pres­
ent. Anteriormost anal rays ossified by 5 mm; 2 at 5.5 mm 
7 anal rays present; 7 at 10 mm full complement present. 
At 3.8 mm a thickening near tip of notochord evident; 
at 4.5 mm hypurals evident, notochord beginning to flex, 
and median caudal rays ossified; 2 at 5.5 mm 15 caudal

rays present; 7 at 6  mm procurrent rays beginning tc' 
ossify, and hypurals completely ossified; at 7 mm i'u 
complement of principal rays present; at 8 mm noto" 
chord flexion complete. Dorsaimost pectoral rays |ïSSI' 
fied at 5 mm; full complement present by 8  mm. PtlvlC 
rays begin to ossify at 6  mm; full complement pres£*f. 
by 8  mm. At 3,8 mm 10  +  14 myomeres (full comp^ 
ment) present.2 At 3.6 mm preopercle with 8 spin® 111
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Pig. 33. Eiagett! bipinnulata, Rainbow runner, A. Larva, 5.5 mm SL. B. Larva, 5.5 mm SL. C. Larva, 6.3 mm 
SL. D. Larva, 7.7 mm SL, (A, D, Obiyaina, M., 1970: figs. 2, 3. B, C, Aprieto, V, L., 1974: fig*. 1 C, D.)

“i'uer and 3 in outer series, the spine at the angle about 
one-b ali length of head, strongly serrated ventraíly and 
somewhat dorsally; at 5.5 mm spine at angle stouter and 
extends beyond pelvic base; at 7.7 mm  preopercular 
spsnes reduced, the spine at angle not reaching beyond 
opercular margin. At 5.5 mm 2 temporal spines present; 
at 7.7 mm 2 additional spines appear at uppermost 
corner of gili cleft and just behind eye.7 A supra-

occipital crest present throughout larval stage. At 5 mm 
gut enclosed by hypaxial muscles; at 8 mm hypaxial 
muscles completely cover abdominal cavity except anus.7 
Gili rakers 4 +  11 at 5.5 mm.1

Pigmentation; Larva intensely pigmented. At 3.6 mm a 
group of well spaced small chromatophores around sym- 
hysis of pectoral girdle (a useful character for identi- 
cation at this stage).1 At 3.S-4.8 mm most conspicuous
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1 0 . 0  mm SL

1 0 . 4  mm SL

1 5 .0  mm SL

Ü S

1 6 . 3  mm SL

Fig. 34. Elagatis bipinnulata, Rainbow runner. A, Larva, 10.0 mm SL, B. Larva, 10,4 mm SL, C. Juvenile, 
15.0 mm SL. D. Juvenile, 16.3 mm SL. (A, C, Aprieto, V, L., 1974: figs. IE , F- B, D, Okiyama, Aí., 1970: 
figs. 4, S.)

pigment includes melanophores along bases of dorsal 
and anal fins and along lateral midline; small patches of 
melanophores on head, jaws, snout, and on upper sides 
of body; internal pigment concentrated on upper sides 
of body. At 5-6 mm melanophores developed profusely 
all over body leaving only a small unpig men tea area at 
caudal peduncle; a row of closely spaced pigment cells 
along mid-ventral line below gut {useful in distinguish­

ing from Seriola).' At 7.7 mm pigment particularly wfH 
developed over brain and mid-lateral portion of cauda) 
peduncle; a marked increase in chromatophores over 
opercular region; fins still unpigmented. At 10.4 mm a 
denser distribution of chromatophores on body paralip' 
ing each myotome; large chromatophores linearly along 
bases of dorsal and anal fins and sparsely on body 
particularly distinctive is a pair of short, linear, an-
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1 8 . 5  mm SL

2 2 . 5  mm SL

Fig. 35. Elagatis bipinnulata, Rainbow runner. A. Juvenile, 18.5 mm SL. B. Juvenile, 22.6 mm SL. C. Juve­
nile, 27.5 mm FL. (A, Berry, F. H„ 1969: fig. 2. B, O k iya m a M., 1970: fig. 6■ C, hahay, M. F., 1973: fig. 14.)

pigmented areas on sides of caudal peduncle. Xan 0  
phores develop profusely on head and back in a e
lam e .2

JUVENILES
About 12 mm and larger.
Full complement of procurrent rays present by 1 2  mm. 

■At 18.5 mm 2 terminal dorsal soft rays only slightly da- 
pV'ced from antepenultimate soft ray and connecte o 
it bv a membrane; at 33 mm pterygiophores well formed 
and medial radiais of the 2  terminal pterygiophores we 
firmed and of similar length; by 7.2 mm medial ra ia 
■of penultimate pterygiophore disproportionately elon- 
gucd to move the 2  terminal rays caudad; elonga ion 

' crmUnues with growth to further displace finlet, a 
shout 85 mm membrane connecting antepenultimate 
■"id penultimate soft ravs begins to degenerate an y 
L small as 150 mm, the finlet may be isolated; a deeply 
me; sed but intact membrane may persist to 235 mm.

Development of anal finlet is essentially identical. In 
large specimens, the membranous connections between 
spines of first dorsal are lost and distal margins of 
posterior 12-15 soft rays are excised and superficially 
resemble finlets. 1 By 16.3 mm  most of head armature 
absent, but temporal spines and spine at preopercular 
angle still evident; by 22 . 6  mm no trace of head spines. 
By 16.3 mtn lateral line well developed. Between 14,5- 
16,0 mm a loop appears in gut; at 2 2 . 6  mm body slender, 
snout pointed; by 76.0 mm tardy shape much like adult 
(depth about 3,7 in SL) .7

Pigmentation; In early juveniles, iridiophores, xarttho- 
phores and melanophores cover whole length of body 
except on jaws and fins (not evident in preserved speci­
mens); an irregular row of large melanophores present 
on upper side of body.2 At 18.3 mm an increase in pig­
ment on all areas except caudal fin; first dorsal entirely 
pigmented and second dorsal pigmented about half wav 
out rays; small amount of pigment at base of ana), 
pectoral and pelvic fins; in addition to the pair of un-
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pigmented lines on caudal peduncle, a similar line pres­
ent along base of anal fin 1 (these are key features for 
identification '(), At 22,6 mm caudal fin with numerous 
small chromatophores. At 76 mm 3 dark lateral stripes 
appear.7

GROWTH
No information.

AGE AND SIZE AT MATURITY

LITERATURE CITED

1. Berry, F. H., 1969:454-463.
2. Aprieto, V. L., 1974:417-422,
3. Ginsburg, I., 1952b:68-69.
4. Berry, F. H., 1965 (in McClane);707-708.
5. Randall, J. E., 1968:104.
6 . Fahay, M. P., 1975:23.
7. Ökiyama, M., 1970:167-186.
8 . Miller, G. L., and S. C. Jorgenson, 1973:304,
9. Meek, S. E., and S. F. Hildebrand, 1925:393-394.

No information.
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Oligoplites saurus (Bloch and Schneider), Leatherjacket

ADULTS

D. V (sometimes VI)-I, 19-21 (modally 20); A. 1I-I, 
18-21 (modally 204); C. 9  + 8 , procurrent ravs 9-10 + 
6 -8  111 (8-10 “V P. 15-17 (modally 164); V. I, 5; - verte­
brae 10+ 16;2,10 gili rakers 3-7 +  13-18; branehiostegals 
7 ,11 teeth in jaws moderately small; 4 premaxillary teeth 
essentially in 2  distinct rows, an additional row of minute 
teeth sometimes occurring anteriorly; 11 teeth on vomer in 
a rather wide posteriorly tapering band; tongue nearly 
covered with granular teeth .4

Head 4.7-4.9, depth 3.4 '«-3.9 in SL; 7 snout 3.2 *-3.7,10 
eye 3.6 *-4.3, maxillary 1.7 1U-1.9 ,8 pectoral fin 1.5-1.6 in
head.10

Body elongate, spindle shaped, well compressed, mod­
erate!)' trenchant except lower profile anterior to anal 
fin; anus near first anal spine; snout rather pointed; 
mouth large, oblique, subterminal, lower jaw slightly 
projecting; maxillary long and thin, ending under pos­
terior margin of eye or a little short; 4 s upr am axillar)' 
absent;” premaxilíaries not protrusible/ ' 11 connected 
anteriorly to snout at midline by a wide fleshy bridge.” 
First dorsal spines normally detached from one another, 
short and pungent, increasing moderately in length 
posteriorly; 4 anterior 2-3 dorsal spines inclined forward; 
posterior 6 -9 3 dorsal and anal soft rays fanning out dis- 
tally into a profusion of branches, each ray partly de­
tached (distally) from adjacent ones, presenting appear­
ance of a series of semi-attached finlets; 4 ultimate and 
penultimate rays more closely spaced than adjoining 
fays, fully connected by interradial membrane; 11 an­
terior dorsal and anal rays moderately elevated, the fold 
at their bases obsolescent, very slightly evident anteri­
orly; caudal subequal to head; pectoral fin short, reach­
ing a vertical through end of pelvic fins or a little short; 
pelvic fins reaching to about half distance from base to 
soft anal origin,4 depressible into shallow abdominal 
grooves.11 Scales acicular, long and very narrow, well 
embedded with outlines visible at surface; body and 
antednrsal area scaled to opposite preopercular margin; 
head and fins scale!ess.4 Lateral line making a fairly 
marked upward angle at a moderate distance from be­
ginning, descending moderately from that point to merge 
imperceptibly with straight part; scutes absent; accessory 
lateral line short, extending only a short distance pos­
teriorly,4 Anterior rim of pectoral girdle smooth, with- 
oat fleshy papillae or deep groove near isthmus.11

f+;mentation : fn life greenish silver on back, silvery 
(sometimes golden) on sides and ventrally; caudal fin 
fright yellow.7 Preserved specimens dusky or with a 
metallic bluish sheen on body and head above a hori­
zontal line through upper angle of opercle; lower parts

silvery or golden; some specimens silvcrv nearly all over; 
fins yellowish.4

Readily distinguished by long, narrow, needle-shaped or 
spicule-like embedded scales with visible outlines, lack 
of lateral line scutes, non-protractilo upper jaw, and 
semi-detached, fin let-1 ike posterior dorsal and anal soft 
rays.4

Maximum size: Reaches at least 285 mm FL, but seldom 
exceeds 250 mín.”

DISTRIBUTION AND ECOLOGY

Range: In the western Atlantic from Gulf of M aine11 to 
Montevideo 1 and throughout the Gulf of Mexico,4 and 
most of the Caribbean; in the eastern Pacific in the Gulf 
of California at least to Concepcion Bay, along the outer 
coast of Baja California to Magdalena Bay, and south to 
Esmeraldas, Ecuador, and the Galapagos Islands.11

Area distribution: Chesapeake Bay at Lynnhaven Roads, 
Virginia; 1,1 Atlantic and Monmouth counties, New 
Jersey.3

Habitat and movements: Adults—found along sandy 
beaches and in inlets and bays, where they seem to prefer 
tidal currents; 1 schooling fish, more often occurring in 
turbid than clear water; 7 tolerate water of low salin­
ity.3,7 Taken in shallow waters from spring or summer 
through late fai! .15,14 Taken in salinities from 0—45.2 ppt 
and temperatures from 16.1-34,5 C. 1

Larvae—no information.

Juveniles—appear on west coast of Florida during June 
and July.4 Apparently pass through stage (particularly 
between 26-40 mm) during which they clean ectopara­
sites from other fishes; 15 at about same size, an apparent 
leaf mimicry' behavior has been observed, in which they 
rest near the surface head-down or twisted so as to re­
semble a half water-logged leaf; 5 larger juveniles com­
mon on periphery' of shallow', protected grass beds in 
Puerto Rico (FDM ). Taken in salinities from .2512~ 
31.6 p p t11 and temperatures from 22.8 12-34.5 C.1”

SPAWNING
Occurs in shallow, inshore waters 2 apparently from early 
spring to midsummer, 10 probably extending over a period 
of about 4 months,15

e g g s

Pelagic, .87-88 mm in diameter; membrane smooth;
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length unstatedA A d u l t

1.8 mm SL

m

3.0 mm SL
Fig. 36. Oligoplites saurus, Leatherjacket A. Adult, length unstated, B. Egg with developing embryo. C. 
Yolk-sac larva, 1.8 mm SL. D, Yolk-sac larva, 2,2 mm SL. E. Larva, 3.0 mm SL, {A, Bigelow, H. B., and 
W. C. Schroedet, 1953: fig. 206. B-E, Aprieto, V. L., 1974: figs. 8A-D.)

perivitelline space narrow; yolk bright yellow, unseg- 
mented; one oíí gíobufe. .S3-.34 mm in diameter, venfrai. 
Embryo, when well developed, with stellate melano­
phores along back and upper sides of body; a large 
melanophore present at posteroventral midline.!

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

1.87-1.97 mm at hatching.

Body slender, head well marked, eye buds discernible; 
gut straight. During first day, yolk sac reduced lo 
spherule; eyes formed but unpigmented; dorsal and ana! 
finfolds completely surround fish, except at mouth.’

Pigmentation: Melanophores present along sides and
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Fig. 37. Oligoplites saurus, Leatherjacket. A. Larva, 4.1 mm SL. B. Larva, 5.2 mm SL. C. Larva, 5,9 mm SL, 
D, Larva, 7.2 mm SL. (Aprieto, V. L., 1974: figs. 8E-H.)

back; a large ventral melanophore located at opening of

larvae

3 mm to about 1 0  mm.

1ms ossify in following sequence: ( 1 ) dorsal, anal and 
caudal; (2) pectorals and pelvics. Pectoral finfold pres­
ent one day after hatching, rays begin to ossify dorsally 
a-‘d are added ventrally. Pelvic buds appear at 6 mm, 
33 days after hatching. Dorsal profile of snout initially 
convex, except for slight indentation at anterior margin 
of forebrain. At 4 mm a finely serrated orbital crest 
present. Preopercular spines present, but only marginal

ones well developed; 1-3 denticles occur on dorsal side 
of longest marginal spine. At 4 mm gut forms loop and 
is completely enclosed by hypaxial muscles; at 7.2 mm 
abdominal cavity completely covered by hypaxial 
muscles.1

Body depth ranges from 20-26-9% SL during larval stage, 
increasing to 32% at metamorphosis and then declining 
to 28-29%; head length ranges from 23-36% SL and head 
depth from 32-1007 HL during larval and juvenile 
stages; eye diameter ranges from 20-44% SL during 
larval and early juvenile stages.2

Pigmentation: Initially well developed and progressively 
increases; conspicuous melanophores present along bases 
of dorsal and anal fins, on lateral midline and on dorsal
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Fig. 38. Oligoplites saurus, Leatherjacket. A. Juvenile, 10.0 mm SL. B. Juvenile, 18.0 mm SL, (Aprieto, V. L., 
1974: íSgs. 8 M.)

wall of abdominal cavity. The conspicuous anal pigment 
spot present in embryo and early larvae absent by third 
day after hatching; at 7.2 mm a conspicuous U-shaped 
unpigmented area on caudal peduncle A

JUVENILES

About 10 mm and larger.
All fins with full complement of fin rays by 10 mm. Or­
bita! crest gradually resorbed during early juvenile stage. 
Scales and lateral line not yet developed by 25 mm .3 
Outer row of teeth initially closely spaced, flattened, in- 
cisiform (possibly associated with purported cleaning 
behavior).®
Pigmentation: Chromatophores present on membranes of 
dorsal and anal fin spines of early juveniles; U-shaped, 
unpigmented area on caudal peduncle persists to about 
2 0  mm .3

GROWTH

In a rearing experiment, averaged 1.92 mm at hatching;
5.2 mm after 8  days; 21 mm after 34 days; 25 mm after 
45 days; most dead after 51 days.®

AGE AND SIZE AT MATURITY

No information,
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Selar crumenophthalmus (Bloch), Bigeye scad

ADULTS

D. VIII-I,3-'1-7'1* 23 71R-26 ’■6-T-s lB (usually 25c); A. II-  
20 " “-23 3 fi-7'ls (modally 22 e); C. 9 +  8 , procur­

rent rays 7-8+  7-8 ; 5 P. 19 4-2 2 '7'7 (modally 21s); V. I, 
5; 13 total lateral line scales 84 0,7-94; 7 50-58 scales in 
anterior part of lateral line; 11 30 B pointed scutes
in straight lateral line; vertebrae 10 + 14;’ 111 gili rakers 
9-123 + 27-30; branchiostegals 7; teeth small, in one 
row in lower jaw, 2  rows in upper jaw; teeth in a narrow 
band on palatines and head of vomer, none on shaft of 
vomer; a rather wide to medium band of teeth on 
tongue.6

Head 3.01S-3.3,13-1S depth 3.111!-3.8 nia in SL; snout 
2.9 17-3,9, eye 2.7 lfi-3.3,,rt maxillary' 2.1 "“-2.5, pectoral
1.2 , pelvic 2 .1 17 in head.
Body moderately slender, rather spindle shaped; caudal 
peduncle moderately slender; anus placed at a moderate 
distance from first anal spine; snout moderate, obtuse, 
subequal to notably large eye; adipose eyelid very well 
developed, covering greater part of eye; mouth medium, 
well inclined, subsuperior, lower jaw projecting; maxil­
lary of moderate width, ending under anterior margin of 
pupil; supramaxillary present. First dorsal fin rather 
iugh, the spines connected by membranes, the anterior 
spines rather flexible; the 2  disconnected anal spines well 
developed; dorsal and anal fin lobes moderately elevated, 
the fold at their bases moderate; caudal fin shorter than 
head; pectoral fin moderately long, about reaching ori­
gin of soft anal in large specimens; pelvic fin moderately 
kmg, reaching more than half distance from its base to 
soft anal origin. Scales small; antedorsal area and inter- 
orhita) scaled nearly to opposite anterior margin of eye; 
cheek, opercle and interopercle largely sealed; fins more 
°r less scaled. Anterior curve in lateral line very low, 
continued very gradually into posterior straight part; 11 no 
scutes in curved lateral line; 3 height of scutes in straight 
part about half eye diameter; ’ accessory lateral line end- 
'ng under beginning or middle of first dorsal. Pectoral 
girdle with 2  papillae on vertical limb,SR a furrow or 
groove below the lower.3

Pigmentation; Color in life gray green on upper third of 
body, silvery with iridescence on lower two-thirds, the 
two regions separated by a brassy yellow band one-half 
pupil or less in width; tips of caudal lobes dusky; some- 
hmes a little dark pigmentation along upper edge of gili 
cover, but no definite spots as on Decapterus and 
i mehurus*

Differs from Decapterus in the absence of terminal fin- 
t:ts; differs from Trachurus in having 2 well developed 
papillae on pectoral girdle, and in not having anterior 
sc‘ales in lateral line expanded transversely *

Maximum size; Largest recorded 270 mm; 6 8 reported to 
reach over 600 mm in tropical waters.3

DISTRIBUTION AND ECOLOGY

Range; Worldwide in tropical and subtropical waters; in 
the western Atlantic from Nova Scotia and Bermuda to 
Rio de janeiro, Brazil, including the West Indies 3 and 
tiie Gulf of Mexico; in the eastern Pacific from Cape 
San Lucas and Muertos Bay, Baja California to Cabo 
Blanco, Peru and at the Galapagos Islands.3

Area distribution; Lower Chesapeake Bay at Cape 
Charles City 1(1 and Lynnhaven Roads, Virginia; 13 upper 
Chesapeake Bay, Calvert County, Maryland; 11 Atlantic, 
Cape May, Monmouth counties, New Jersey.14

Habitat and movements: Adults—occur in small aggre­
gations or large schools, often very' near shore; may occur 
over shallow reefs, but usually where water is turbid,7 
Common in fall in Massachusetts and New York."1 
Taken in salinities from 27-37.4 ppt and temperatures 
from 15.1-26.5 C. 17

Larvae—taken in the Java Sea from M ay-June5 and in 
the Gulf of Guinea from November-January in salinities 
from 34.6-35.7 ppt and temperatures from 24-26 C.-
Juveniles-—no information.

SPAWNING

Probably occurs far offshore; males and females in breed­
ing condition taken in June from Tortugas, Florida,8

EGGS

Pelagic; 1 average diameter .77 mm; yolk segmented 1’5 
(not evident in preserved specimens), the segments 
larger toward center of yolk; 1 a single oil globule, .24 
mm in diameter,1 ,s yellow, located at anterior end of yolk 
sac. Black and brown pigment spots present on embryo, 
oil globule, and yolk, especially cm dorsal side.1

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

Hatch at 1.3 mm-
Myomeres 7 +  17; oil globule .15 mm in diameter. At 
1.95 mm, 2 0  hours after hatching, much of yolk absorbed, 
oil globule .10 mm. At 2.4 mm, 44 hours after hatching
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c a .  75  mm SL

Fig. 40. Selar crumenophthalmus, Bigeye scad. A. Juvenile, ca. 75 mm SL. (Fowler, H. W., i 9,28: fig. 37.)

myomeres 10 + 14, indicating a posterior shift in anus. 
At 64 hours after hatching, yolk completely absorbed.'5

Pigmentation: At 1.95 mm 3 distinct patches of chromato­
phores along ventral side of myotonies posterior to anus; 
head slightly opaque; 2  dark patches of melanophores on 
anterior portion of head. At 2.4 mm eye almost black 
with a silvery lid; chromatophores appear along dorsal 
portion of myotomes in 3 patches.5

LARVAE

No information.

JUVENILES
No information.

GROWTH

No information.

AGE AND SIZE AT MATURITY
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Selene setapinnis (Mitchili), Atlantic moonfish

ADULTS

D. VITIA, 20-23 (modally 22 '); A. (II) 0-1,1 16 s-19 
(modally 18, nearly as often 17'); C. 9 + 8 , procurrent 
rays 8-9 +  7 -8 ;5 P. 17-19 (modally 18'); V. I, 5; 3 scales 
in straight part of lateral line 62-81;1 vertebrae 10 +14 ; 3 
gili rakers 5-8 + 25-29; teeth very small, one row in lower 
yaw, a narrow band in upper jaw; vomer with a rather 
extensive patch of teeth continued in a long narrow band 
on shaft; palatine without teeth; tongue with a broad 
hand of teeth, tapering anteriorly.1

Head 2.5 "-A-S, depth 1.2 '-1.9 , 14 pectoral 2.5-3.7 in SL; 
snout 2.0-2.4, eye 3.53 A . 5, 14 interorbital 3.44.8, 
maxillary 2 .2-2.9 in head .3

Body very deep, strongly compressed, outline of head 
and body trenchant; 1 head short and deep; 11 dorsal pro­
file from soft dorsal origin to above eye nearly horizontal, 
anterior profile from opposite front of eye upward nearly 
a vertical line, these 2  lines nearly perpendicular to each 
other; lower profile to anal origin moderately rounded; 
profile at base of dorsal and anal a nearly straight in­
clined line to a rather slender caudal peduncle; anus 
placed near pelvic base; snout long, preorbital broad. 
Adipose eyelid fairly developed posteriorly, slightly an­
teriorly. Mouth small, inclined at about 45°, lower jaw 
projecting; 1 maxillary broad, reaching to or almost to 
anterior margin of eye; 1,14 supramaxillary present,1 
Scales minute, antedorsal area and head scaleless; upper 
part of body above a horizontal through straight part of 
lateral line to within a moderate distance from caudal 
peduncle, only partly and irregularly scaled, mostly 
scaleless; lateral line scutes nearly confined to caudal 
peduncle, not evident in smaller specimens, only mod­

erately developed in larger fish, not larger than adjacent 
scales, no definite points posteriorly, the keel only mod- 
erate.ly indicated. Anterior curve in lateral line high, its 
chord only a little shorter than straight part; accessory 
lateral line ending under beginning of first dorsal. Gil) 
rakers usually somewhat longer than half eye. Spinous 
dorsal divisible into 2 parts, an anterior part of 4 rather 
flexible spines connected by a weak membrane, and a 
posterior part of 4 short, stout pungent spines, widely 
spaced and disconnected; anterior part of spinous dorsal 
changes markedly with growth being prolonged and 
filamentous in early juveniles and disappearing by 240 
mm or larger; the posterior 4 dorsal spines becoming 
relatively shorter with growth, in larger specimens hang 
flat with their posterior surface closely attached to mid- 
back, their sharp points protruding backward; 2  anterior, 
disconnected anal spines disappearing by about 125 mm. 
the. third broad, short and pungent; dorsal and anal lobes 
moderate, that of dorsal slightly better developed; a fold 
at dorsal and anal bases slightly developed for a short 
distance anteriorly; pectorals long and falcate, reaching 
some distance beyond posterior bend in lateral line; 
pel vies very short; caudal shorter than head.1

Pigmentation; Preserved specimens golden yellowish or 
silvery with a metallic bluish tinge above, smaller speci­
mens with a black spot on opercle, disappearing with 
growth; 1 second dorsal fin plain pale grayish, sometimes 
light yellow at base; caudal fin greenish yellow; pectoral 
fins light yellow or dusky greenish;s tip of lower jaw 
black.14

Size: Reported to reach over 600 mm,15 but generally less 
than 225 mm .8

A A d u lt

Fig. 41- Selene setapinnis, Atlantic moonfish. A, Adult, ca. 185 mm SL. (Goode, G. B., 1834: pi. 97.)
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c a .  30 rom SL
A

Fig. 42. Selene setapinnis, Atlantic moonfish. A. [Juvenile, c .  30 mm SL. (Fou.fer, H. W., 1936: fig. 317.)

DISTRIBUTION a n d  e c o l o g y
Texas every month except January and February, most 
abundant in August, least abundant in December and

Ran Re: Western Atlantic, from Nova Scotia to Uruguay, March; most abundant in Louisiana in September and
ran- north of Cape Cod; 3 common from Chesapeake /v.f„kDr. n> m ost abundant m Mississippi in Apnl._
bay southward.8

L dUUUUant «--    _ ^
October; 10 most abundant in Mississippi in April.1 
Taken in salinities from 17,4’°-37,912 ppt (in Texas only 
3.'2% taken in salinities less than 30 ppt) ,{’ and tempera­
tures from 13.312-30 C .10r<)> distribution: Chesapeake Bay at Lynnhaven Roads 

S'1'* Ocean View, Virginia,5 and Calvert County, Mary- 
änd; 11 Ocean City and Sinnepuxent Bay, Maryland; 13 
- tijiitic> Monmouth and Ocean counties, New Jersey.6j juvenues—u h u w w ; ------ -

u ;;tat and movements: Adults—restricted to waters of around piers at Ocean City, Maryland in July and Au-
“ S*’1- salinity; u™ in western Gulf of Mexico most com- gust; 9 sometimes common at Woods Hole in August and
m°n during summer in water of less »ban 27 m. Taken in September; 8 specimens 43-58 mm taken from July to

Larvae—no information.
Juveniles—commonly seen swimming and browsing

- * ■  — «  / ' ' t h . ,  ~  ■ ‘
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1 5 5  mm TL

Fig. 43, Selene setapinnis, Atlantic moonfish. A. Five juveniles, showing basic changes in body form with 
growth, from front to bach: 35 mm TL, 50 mm TL, 80 mm TL, 100 mm TL, 155 mm TL. (Lutheri, C. F,, 
1880: 543.)

October in Texas.10 A 38 mm specimen taken in St. 
John’s river in July at 14.5 ppt and 29.2 C .13

SPAWNING

A female with nearly ripe gonads taken in July in west­
ern Gulf; 4 juveniles 43-58 mm taken from July to Octo­
ber in Texas.1*1

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

Early juveniles with the first 4 dorsal spines produced as 
filaments, the second the longest, reaching more or less 
beyond beginning of soft dorsal, sometimes to its middle; 
the filaments lost early, only moderately developed by 
60 mm; in medium sized specimens the 4 anterior spines 
short, slender, flexible, the first about half as long as sec­
ond, the second to fourth graduated. At 35 mm 2 an­
terior anal spines present as fixed, projecting points: 
third spine broad and short and with a procumbent spur.*

Pigmentation; A rounded, transversely elongate black 
spot athwart beginning of straight part of lateral Hue, 
becoming faint between 60-80 mm and eventually dis­
appearing; a transversely oblique, narrow dusky band 
over eye disappearing sooner.1

Distinguished from Selene vomer by having shorter first 
dorsal filaments and pelvics and a prominent dark spot on 
body.1

LARVAE

No information.

GROWTH

No information.

JUVENILES

Specimens described 35 mm and 60 mm plus some of 
unstated length.

AGE AND SIZE AT MATURITY

Probably mature at least by 165 mm.4
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Selene vomer (L innaeus), Lookdow n

ADULTS

D. VIII-I,2” 20 --23 (modally 22), A. (II) 0-1,” 16 =-20 
(modally 19'*); C, 9 +  8 , procurrent rays 7-9 + 7-8; P. 
18 --21; V. I, 5 ; 18 scales in curved lateral line about 
72-84, scales in straight part of lateral line 73-75 plus 
5-10 on caudal fin (FHB); gili rakers 6  "-9 (FHB)+ 23- 
27; teeth minute, conical and recurved in jaws, granular 
elsewhere; a narrow band of teeth in upper jaw, a nar­
rower band in lower jaw tapering posteriad to an ir­
regular row; an arrow-shaped tooth patch on vomer 
with a long posterior shaft; a band of teeth on tongue, 
broader posteriad (FHB); no teeth on palatines.®
Head 2,11s-2.7,'; depth 1.11S-1.4,,: pectoral fin 2.0 ' --3.7 ‘‘ 
in SL; snout 1.5 ls-2,2,'! eye 4.0-5.2,G interorbital 4.2- 
5.4,’“ maxillary 2.7+1,4 in head .1“'-'7

Body strongly compressed, outline of head and body 
trenchant; dorsal profile nearly a straight line from be­
ginning of soft dorsal to a vertical over or behind eve; 
anterior profile a nearly straight, well inclined line from 
opposite eye upward, meeting the dorsal profile in a 
rounded, obtuse angle; ventral profile to anal origin very 
moderately rounded; profiles at bases of dorsal and anal 
fins nearly straight lines; snout and lacrima! notably 
long; mouth small, rather well inclined, superior, lower 
jaw moderately projecting; maxillary ending well in 
front of eye; supramaxillary well developed. Anterior 
part of spinous dorsal with 4 reduced spines connected 
by a membrane, the first very short, closely adherent to 
second; posterior part of spinous dorsal with 4 short, 
stout, pungent, disconnected, widely spaced spines, sub­
equal in length; the 2  anterior disconnected ana! spines 
not evident by about 150 mm, the third with a small 
procumbent spur at base; dorsal and anal fin lobes 
much prolonged; increasing in relative length with 
growth, the first ray often reaching to end of caudal fin 
or beyond, dorsal lobe usually longer than anal; fold at 
base of dorsal and anal fins usually poorly developed;s 
caudal fin deeply forked;,s pectoral fin notably long and 
falcate; 0 pelvic fin becoming very short, about equal to 
eye at 2 0 0  mm," shorter than eye in larger specimens 
(FHB). Scales minute, antedorsal area and head scale- 
less; body nearly all scaled, anterior boundary of scales 
a rather irregular line, running approximately from ori­
gin of first dorsal to upper angle of gili opening. An­
terior curve in lateral line moderately high, its chord 
only a little shorter than straight part of lateral line; 
scutes obsolescent, some of the posterior scales in straight 
part with bulges suggesting a keel, but not actually 
keeled or spinous and not larger than adjacent scales; 
accessory lateral line ending under origin of spinous 
dorsal,®

Pigmentation: Usually silvery all over (FHB) or golden; 
back, above lateral line, with a metallic bluish tinge; 
first prolonged dorsal and anal fin rays often blackish; no 
distinctive color marks.”

Recognized by very' deep body, straight, oblique fore­
head, and produced anterior rays of second dorsal and 
anal fins,1"
Maximum length: Largest reported 483 mm TL .211

DISTRIBUTION AND ECOLOGY

Range: In the western Atlantic from Nova Scotia (FHB) 
and Bermuda to Uruguay,3 including Gulf of Mexico;!il 
rare in the West Indies (FHB); common from Chesa­
peake Bay southward.18 Questioned reports from the 
eastern Atlantic at Fernando Po, off West Africa.8

Area distribution: Chesapeake Bay at Calvert and Talbat 
counties, Maryland and Cape Charles City,1" Bucknx 
Beach, Lynnhaven Roads and Ocean View, Virginia; 
Ocean City, Maryland; 7 Delaware; 5 Atlantic, Cape Mí) 
and Ocean counties, New Jersey.1“

Habitat and movements: Adults—common southward on 
sandy shores,4 Occasionally seen around Ocean City 
harbor piers in late July or August; taken in Chesapeake 
Bay September-October. 18 Taken in salinities from 8 .6-
45.2 ppt and temperatures from 16,0-31.1 C; 1 17 dea< 
or stunned specimens taken in Tampa Bay at 10.4 C.’

Larvae—pelagic; taken in Gulf of Mexico and off soutl 
Atlantic states in all months except June, October, an< 
December.2

Juveniles—frequent shallow inshore areas over sand o> 
mud bottoms (FDM), Taken in late summer and fall un 
commonly at New York and Woods Hole;,B specimen’ 
40-46 mm taken from surf in Delaware July-Au gust: 
fairly abundant in Gulf of Mexico outside and in lowei 
estuaries of Mississippi in late summer and fall; 17 taken 
in inside waters in Louisiana July-November; 12 taken 
off south Atlantic states and in Gulf of Mexico in a!' 
months except June, October and December.2 Taken in 
salinities from mostly above 2 0  ppt; take"
at temperatures from 15,0-31.9 C.ia

SPAWNING

Larvae taken in western Atlantic in all months excep* 
June, October and December; 2 in Gulf of Mexico larvaf 
abundant mainly in northeast offshore waters in Augi+ 
suggesting a short spawning period in that area.2
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A Adult

Fig. 44. Selene vomer, Lookdown. A. Adult, length unstated. B, Larva, 3.2 mm SL. C. Larva, 3.9 mm SL. 
(A, Goode, G. B., 1884: pi. 98. B, C, Aprieto, V, L., J974.* figs. 7 A, B.)
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4 . 5  mm SL

©
5 . 8  mm SL

Fig. 45. vomer, Lookdown. A. Larva, 4.5 mm SL. B. Larva, 5.8 mm SL. (Aprieto, F. L., 1974. figs. 7
C, D.)

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

la r v a e

About 2,5 to 9 mm.

Sequence of fin formation as follows: 1) pelvic; 2) &si 
dorsal; 3) second dorsal, caudal and anal; 4) pectoral- 
(Advanced development of dorsal and pelvic fins is d>® 
earliest observed among carangid larvae.) First 3 doi^‘ 
spines ossify at 2,5 mm, second and third progressively 
increase in length throughout larval period, forming ex' 
tremely long filaments (about twice length of body a* 
metamorphosis). Rudiments of anal fin discernible at ■**
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9
1 , 1  mm Si*

9 . 0  mm SL

Fig. 46. Selene venter, Lookdovra. A, Larva, 7.7 mm SL. 
7 E, F.)

mns; rays ossify at 4 - 5  mm; full complement present at 
ß mm. Development of caudal fin similar to that of 
Elagatis bipinnulata. Pectoral fin bud formed at 2.5 mm; 
rays differentiated at 5-6 mm. Pelvic fin fully formed at 
2 5 mm, steadily increasing and at metamorphosis ex­
tending beyond origin of anal fin. Supraorbital and 
mpraoccipjtal crests well developed to about 5 mm, 
thence gradually resorbed and vaguely visible at meta­
morphosis, Two rows of spines present on preopercle; 
Marginal spines consist of 4-7 long and strong spines; 
literal surface spines smaller and limited to lower arm;

B. Juvenile, 9.0 mm SL. (Aprieto, V. L., 1974; figs.

all preopercular spines resorbed at transformation. First 
haemal spine much enlarged and pressed against an 
equally enlarged haemal spine. Scales absent,1

Pigmentation: At 2.5-5.0 mm a few melanophores devel­
oped on tips of jaws, head, sides of body, pelvic fin, 
dorsal fin and base of caudal fin; earliest patch of mel- 
anophores formed on lower side of body anterior to 
caudal peduncle; melanophores also present along base 
of dorsal and anal fins and along lateral midline. In 
older larvae, melanophores gradually proliferating all 
over body and forming discrete patches which develop
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Fig. 47. Selene vomer, Lockdown, A. Juvenile, 13.5 mm SL. B. Juvenile, ca. 15 nun TL. (A, Aprieto 
1974. 3, Fowler, tí. W., 1936; fig. 318.)
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into broad spots at transformation; heaviest concentra­
tion of pigment cells comprising those lining wall of 
peritoneum; regularly spaced melanophores, similar to 
those in Elagatis bipinnulata, present along midventral 
line in trunk region.-

JUVENILES

Full complement of all fin rays (including procurrent 
caudal rays) present at 9 mm.
First and fourth dorsal spines of moderate length, second 
and third excessively produced as filaments, second 
longer than third, about twice as long as body or longer 
at its maximum; this filamentous extension lost with 
growth. Two anterior disconnected anal spines moder­
ately developed at 32 mm, disappearing by about 150 
mm; third anal spine with a forward directed spur near 
base, nearly disappearing with growth.9

Recognized by filamentous second and third dorsal 
spines, greatly produced pelvic fin and 4 or more dusky' 
cross bars (all juvenile characters which disappear in 
adult),1* Distinguished from Alectis ciliaris by the eye 
being more than an eye diameter from upper edge of 
mouth (less in A. c if tarts), and by the higher gili raker 
count (23-27 on lower limb vs. 14-16).19

Pigmentation; Body with 4-5 faint, dusky, interrupted 
bands on body and a band running from spinous dorsal 
through eve (in life these bands apparently yellow at 
90 mm ,s); pelvic fin rays and prolonged second and 
third dorsal spines black.9 At 90 mm produced rays of 
soft dorsal also black, anterior shorter rays dusky yellow, 
posterior rays plain; produced rays of anal fin dusky 
yellow; caudal fin tinged with yellow.1*

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information.
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Seriola dumerili (Risso), Greater amber jack

ADULTS

D. VUI-I,9-4-’ 28 !,-3 5 3 (usually 31-33 :j; A. II-I ,3,4 18- 
22 (mean 20.0 :i); C. 9 + 8 , pro current rays 9-13 + 10-11; 9 
P. 19-22; 4 V. I, 5; 9 lateral line scales 141-163; 4 verte­
brae 10+ 14; " gili rakers 2-3+11-13 (decreasing in num­
ber with growth); teeth subequal, in moderately broad 
bands in jaws and on palatines; teeth on vomer in an 
anchor shaped patch; tongue with a moderate band of 
teeth.4

In specimens 390-590 mm, depth 3.3-3.7 in SL. In speci­
mens larger than 590 mm, depth 3.7-4.5 in SL.r’ In 
specimens 205-440 mm head 3.2-3.6 in SL; snout 2.4- 
2,8, eye 4.4-5.8, maxillary 1.9-2.2 in head.“'

Body spindle shaped, moderately deep; caudal peduncle 
compressed to subterete,1' with a distinct, wedge-shaped, 
fleshy, lateral keel medially on each side; a a crescent 
shaped pit on the dorsal and ventral aspect of caudal 
peduncle near caudal fin base; 4 snout moderately long, 
obtuse; adipose eyelid moderately developed posteriorly; 
maxillary reaching to about middle of eye; e supra maxil­
lary present. Scales small; antedorsal area scaled to a 
vertical between eve and preop er cu lar margin, cheek 
and upper part of opercle scaled; greater part of opercle 
and rest of head scaleless; caudal scaled, other fins scale­
less, Anterior curve of lateral line long and low, merg­
ing gradually with the posterior straight part, without 
scutes; accessory lateral line very short. First dorsal fin 
reduced, low, the anterior spines connected by a mem­
brane, the last 2  spines partly disconnected; first dorsal 
fin retractable into a shallow groove; last dorsal spine 
and first anal spine often covered by skin in larger speci­
mens; 1 second dorsal fin base 1.5-1.7 times as long as 
ai'a! fia base;r> dorsal and anal fin lobes moderate; anal 
fia with first 2  spines disconnected; pelvic fin extending 
more than half distance from base to soft anal origin; 
pectoral fin not reaching quite to end of pelvic.4

Pigmentation; Body dark above, lighter along sides with 
lavender and golden tints; sometimes with an amber s-,: 
N brassy11 stripe from eye to tai!; silvery white ven- 
hallv; dark dorsal area may be brownish, olivaceous, or 
■l d;uk steely blue; ä-0,111 an olivaceous straight nuchal 
band from eye to origin of dorsal fin/,,r' When seen alive 

r'bi;ir water, often look purplish.'

Primum length; Largest recorded 1803 mm .13

DISTRIBUTION a n d  e c o l o g y

Bangt; In the western Atlantic from Cape Cod, Massa- 
JjUrsetts and Bermuda to Brazil; in the eastera Atlantic 
r<lln il|e Mediterranean to the west coast of Africa.•>>

Area distribution; Lower Chesapeake Bay at Lynn haven 
and Kiptopeke, Virginia; 2,111 Ocean City, Maryland; 13 
Atlantic, Cape May, Monmouth and Ocean counties, 
New jersey. 11

Habitat and movements: Adults—pelagic, but have been 
taken on bottom as deep as 450 m.r’ Rare to casual in 
Massachusetts and New York in summer.*

Larvae—pelagic, offshore, but less strictly so than adults.2

Juveniles—pelagic, offshore, but less strictly so than 
adults; ‘ below 50 mm apparently use Sargassum as a 
refuge; 111,1 n Florida current specimen 50-100 SL taken 
near patches of Sargassum and in groups of about 20 to 
60 fish.1'

SPAWNING

Location; Apparently occurs in offshore oceanic waters.11

Season: Probably in fall, winter 14 and spring; at
Beaufort specimens 4-12 mm taken in August and Sep­
tember, indicating a summer spawning; 7 ripe female, 
and eggs ami larvae taken in Mediterranean in late 
June.’
Note: The concept of the species of Seriola was inade­
quate at the time the descriptions of Sartzo, 1933 1 and 
Hildebrand and Cable, 19307 were published. (FHB). 
For this reason, the following descriptions of develop­
mental stages, based largely on these two publications, 
may be inaccurate.

EGGS

Yellow, spherical, transparent, 1.04-1.12 mm in diameter; 
membrane striated, perivitteline space narrow; yolk 
large, irregularly vesiculated; one oil globule, colorless, 
.25 mm in diameter. 1

EGG DEVELOPMENT

First division occurs a little more than 30 minutes after 
artificial fertilization. Gastrulation proceeds rapidly, and 
at 10 hours after fertilization, blastopore dosed; embryo 
reaches halfway around meridian, otocyst formed and 
segmentation occurring. At 30 hours after fertilization 
tail free, heart beginning to beat, a secondary otic cap­
sule forming, about 2 0  myomeres evident; black and 
yellow pigment present in head region; oil globule with 
a number of stellate chromatophores. By end of second 
day, eggs beginning to hatch.1
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Fig. 49. Seriola dumerili, Greater amberjack. A. Adult, 486 mm SL. B-D. Eggs, E. Yolk-sac larva, 3,6 mm. 
F. Yolk-sac larva, 4,2 mm, (A, Berry, F. H., MS, B-F, Sanzo, b., 1933: figs, 1-5.) All stages other than adult 
illustrated here should be considered putative as the species of Seriola were not fully understood at the time of 
these descriptions (FHB).
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A 4 , 4  mín

B 4 . 0  mm

2 . 9  nun

4 , 7  mm

Fig. 50, Seriola dumerili, Greater amberjack. A. Yolk-sac larva, 4,4 mm. B. Yolk-sac larva, 4.0 mm, C. Larva, 
2.9 mm, D. Larva, 4.7 mm, (A-B, Sanzo, L., 1935: figs, 6-7. C-D, Hildebrand, S. F., arid L. E. Cable, 1930: 
figs. 73-74.) All stages illustrated here should be considered putative as the species of Seriola toe re not fully 
understood at the time of these descriptions (FHB).

YOLK-SAC LARVAE

■̂5 mm at hatching.

'tc’h  sac ova!, reaching forward to below head and fall­
ait r'hort of anus posteriorly; yolk vesiculated; mouth 
wt open; no branchial arches; gut straight; olfactory 
‘(>ssa. otocyst, and tapetum lucidum evident; 10 preana! 
+ H postanal myomeres. At 4.2 mm (second day after 
hatching) yolk sac reduced, but oil globule still evident.

■ 4-4 mm (third day after hatching) yolk sac very small; 
wruth open; pectoral bud well developed; black pig- 
rnei>l marks off dorsal and ventral profiles of trunk. By 
seventh day yolk sac completely absorbed; hypurals and
sonie rays foj-njjQg i

Pigmentation: Melanophores sparsely and irregularly 
spaced on body and oil globule; yellow pigment on head, 
oil globule, along gut, on caudal trunk, and more char­
acteristically on margin of dorsal fin fold and on abdom­
inal trunk; some yellow on ventral fin fold just in front 
of anus. At 4.2 mm black pigment on trunk along dorsal 
and ventral profiles, eyes with some pigment. At 4.4 mm 
yellow pigment present on fin fold, anterior part of 
trunk, and behind anus. Between the fourth and seventh 
day after hatching black pigment on dorsal profile of 
trunk reduced, but about the same as ventral profile; 
yellow pigment still present on fin fold, becoming diffuse 
on trunk.1
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Fig. 51. Seriola dumerili, Greater amberjack. A. Larva. 4.8 mm. B. Larva, 5.7 mm. C. Larva, 9.7 mm. (A, C, 
Sanzo, L., 1933: jigs. 8-9. B, Hildebrand, S. F,, and L. E. Cable, 1930: jig. 75.) All stages illustrated here 
should be considered putative as the species of Seriola were not fully understood at the time of these descrip­
tions (FHB).

LARVAE

About 2.0—4.0 mm to about 10.0 mm.
At 4.8-6.0 mm snout short, mouth small, 1 oblique; anus 
at about mid-body; 7 dorsal and anal fin rays develop­
ing; 1-7 some caudal rays evident; 7 pectoral fin broad, 
slightly rounded, membranous,1 but with some rays de­
veloping; 7 pelvic fin bud present; 1,7 preopercular spines 
well developed, 7 4 on anterior margin and 3 on posterior 
margin.1

Pigmentation: At about 5 mm body strongly pigmented 
with black; rear portion of caudal trunk transparent; 1 a 
very narrow dark lateral stripe; 7 large stellate chromato- 
phores present on head and abdominal region; 1,1 puncti- 
form pigmentation present on rest of trunk; a few very

small spots on caudal fin, other fins without pigment 
At 6  mm pigment more diffuse; a dark lateral stripe 
present on most of caudal length; a concentration of 
ment along dorsal and anal bases; particularly distinc­
tive is a cluster of large black chromatophores on n ap0,

JUVENILES

By about 10 mm all fins with full complement of Ta>'s

Preopercular spines still prominent but relatively small®; 
At 30 mm first anal spines well separated from rest ® 
fin; lateral line scalation complete; preopercular spûlfS 
absent. Between 50-100 mm 21-24 gili rakers; beovi01 
about 100-200 mm 14-20 gili rakers; between al*^ 
200-400 mm 13-16 gili rakers.1
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Pigmentation: At IO nun body quite dark brownish in 
color with scattered darker chromatophores; dark lat­
eral stripe and pigment along dorsal and anal fins less 
distinct; dorsal surface of head profusely dotted with 
black.7 At 17 mm pigment about the same except a dif­
fuse yellow pigmentation is superimposed on caudal 
trunk; caudal fin completely devoid of pigment; dorsal 
and anal fins, except for short posterior portions, with 
very small black spots and yellow along interradial 
membranes; pelvic also with black and yellow along inter- 
radial membranes. At about 25-30 mm transverse dark 
bands beginning to form by concentration of scattered 
diroinatophores 17 as follows: first (nuchal band) confined 
to cephalic region, second at about level of first dorsal, 
third at about level of second dorsal, fourth midway 
along second dorsal, fifth about end of second dorsal; ' 
hands do not extend into webs of dorsal and ana] fins; a 
yellow to light brown cast between fins and on tail; 7 
punetiform xanthophores still present on body; bluish 
pigment along back; cauda] without pigment except on 
base; 1 no trace of dark lateral band remaining.7 At 34

mm blue pigment extends laterally to overlay yellow 
pigment; first pigment (nuchal) band runs forward to 
back part of eye, second begins just ahead of spinous 
dorsal origin and passes near base of pectoral, third be­
gins at origin of second dorsal and splits ventralIy to 
form 2  bands, fourth and fifth bands remain the same, 
a sixth band now present on caudal peduncle, and a 
seventh lies partly on caudal trunk and on base of caudal 
fin; caudal without pigment except for streaks of yellow 
along dorsal and ventral margins; posterior portions of 
dorsal and anal fins remain without pigment; pectoral 
still without pigment except for a few scattered black 
spots on base,1 Bars lost at about 175 ,;-200 mm; s body 
mostly yellowish, back olivaceous and underparts silvery; 
usually a distinct yellow band down middle of side, fins 
and tail mostly yellowish brown; nuchal bar olivaceous, 
washed with yellow; essentially the adult coloration.6

GROWTH

No information.

F ig - 52. Seriola dumerili, Greater a m  h e r  ja ck . A. juvenile, 14 mm. B. Juvenile 17 mm (A Hildebrand, S. F., 
and L. E. Cable, 1930: fo. 76. B, Sanzo, L„ 1933: fig. 10.) All stages illustrated here should be considered pu- 
UUive as the species of Seriola toere not fully understood at the time of these descriptions (FHBJ*
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mH i Éb

Fig. 53. Seriola dumerili, Greater amberjack, A. Juvenile, 24 mm. B. Juvenile, 30 mm, C. Juvenile, ca. 265 
mm SL, (A, San»?, L., 1933: figs. 11-12. B, Hildebrand, S. F., and L. E. Cable, 1930: fig. 77. C, Jordan, D. S., 
and B. W. Evermann, 1896-1900: fig. 381.) The 2 smaller juveniles illustrated here should be considered puta­
tive as the species of Seriola were not fully understood at the time of these descriptions (FHB),
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AGE AND SIZE AT MATURITY

May be mature by 330 mm.
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Seriola fasciata (Bloch), Lesser amber jack

ADULTS
D. VIIÏ-I, 28-33 (mean 30.5); A. II-I, 17-20 (mean 
19.0);3 P. 19-20;' V. I, 5 ;J vertebrae 10 + 14;6 lateral 
line scales 129-134;1 total gili rakers 23-26;3 teeth mi­
nute, in a band in upper and lower jaws, broadest at 
symphysis and tapering posteriorly; large tooth patch on 
vomer, the anterior edge triangular, moderately rounded 
laterally and moderately constricted to a long, narrow 
shaft, tapering posteriorly; palatines with a broad tooth 
patch, rounded anteriorly and pointed posteriorly, nu­
merous small irregular patches following palatines; 
tongue with a median elongated tooth patch and numer­
ous small irregular patches scattered over rest of dorsal 
surface,8

Depth 3.3-3.9, head 3.4t4.0 in FL; eye 2.1-4.1, pectoral 
fin l.S-2.0 in head.®
Body elongate, moderately deep and slightly compressed; 
dorsal profile slightly more convex than ventral; head 
profile slightly sloping; maxillary moderately broad dis- 
tally, reaching about to posterior margin of pupil. 
Scales small, cycloid, covering most of body; on head 
only on upper part of opercles and on cheeks behind and 
below eye. Lateral line slightly arched to below mid- 
dorsal soft rays and straight posteriorly; scutes absent. 
First or eighth spine of first dorsal fin sometimes minute; 
second dorsal and anal fin lobes short, the second dorsal 
lobe about 8-8.5 in FL; caudal peduncle with a moder­
ate keel and a dorsal and ventral groove; pelvic fin a 
little longer than pectoral.8

Pigmentation; Fresh specimens dark dorsally (pinkish or 
violet), lighter laterally, white or silveiy ventrally; faint, 
dark nuchal band may be present; a faint, narrow, lateral 
amber stripe extending back from eye may be present; 
dorsal fin dusky (olive); tip of second dorsal lobe clear 
or whitish; anterior base, distal margin, and lobe of anal 
fin white, rest of fin dusky to dark; caudal fin dusky to 
dark with a lighter, narrow posterior margin; pectoral 
fin nearly clear to dusky (olive); pelvic fin white with 
most of dorsal surface dusky (olive).8

Adults only recently discovered and identified; probably 
previously confused with other 3 sympatric species of 
Serióle.9

Maximum size: Largest recorded 675 mm FL, 4.6 kg.B

DISTRIBUTION AND ECOLOGY

Range: In the western Atlantic from Massachusetts and 
Bermuda to Cuba including Gulf of Mexico, 8 one speci­
men recorded from La Guaina fish market in Vene­
zuela; 8 taken well offshore in Florida Current and Gulf

Stream; 2 very ra re 3 (records doubtful2) in eastern 
Atlantic.
Area distribution: Chesapeake Bay.5

Habitat and movements: Adults—apparently near or on 
bottom in about 55-125 m.s
Larvae—no information.

Juveniles—smaller juveniles epipelagic in oceanic or off­
shore neritic waters; larger juveniles pelagic or benthic 
in shelf waters.8 Two specimens (47 and 54,1 mm) taken 
in late summer and fall off Florida; 8 a single specimen
46.9 mm SL taken under Sargassum in Florida Current.1

EGGS
No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Specimens described 40-260 mm.

Dark nuchal bar running upward and backward fro® 
eye, curving sharply up to meet nape well anterior10 
first dorsal fin 18 (nuchal bar of other species of 
runs straight back from eye to dorsal origin *); body 
7 dark bars, irregular and broken, the third th rou gh  

seventh extending into second dorsal and anal soft rf'1 
membranes; a small dark eighth bar at end of caud® 
peduncle and a dark rounded spot on medial caudal ft1 
rays, caudal fin otherwise dear .8

GROWTH

No information.

AGE AND SIZE AT MATURITY

Probably mature at or near 430—470 mm FL ,8
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A Adult

fig* 54- Seriola fasciata. Lesser amberjack. A. Adult, 875 mm FL. B. juvenile, 40 mm. C. juvenile, 46.6 mai 
SL. (a, Berry, F. H., MS. B, HÜdebrand, S. F., and L. E, Cable, 1930: fig. 78. C, Ginsburg, I., 1952b: fig. J.)
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Fig. 55. Seriola fasciata, Lesser amberjack. A. Juvenile, 160 mm SL. (Berry, F. H., MS.)

LITERATURE CITED

1. Ginsburg, I., 1952b:61-62.
2. Berry, F. H., 1965 (in McClane):478-479.
3. Mather, F. III, 1971:184, 187.

4. Mather, F. J., III, 1958:2-5.
5. Massmann, W. H., 1957:156,
6 . Fahav, M. P., 1975:22.
7. Scheíter, R. C., 1972:11.
8 . Berry, F. H., MS.



Carangidae—jacks and pómpanos 89

Seriola rivoliana Valenciennes, Almaco jack

ADULTS

D. V II2 S (rarely VIII S)-I, 27-33z-3 (usually 28-32=); 
A. II (may be covered by skin in large individuals) - ! , 2 
18 *-22; ^  C. 9+  8 , procurrent rays 11-13 + 8-12; 8 P. 19- 
22; ’ V . I, 5; 4 lateral line scales 122-143;a vertebrae 
10 -f 14; total gili rakers on first arch 24-28 to about 390 
ram, 21-25 in larger specimens, as few as 16 ”-18 in very 
large specimens; 2 teeth as in S. dumerili.1

Depth 2.7-2.S in SL to about 390 mm, 2.8-3.1 in SL 
from about 390-590 mm in SL, 3.1-3.3 mm in SL in 
larger specimens; 2 height of dorsal fin lobe 3.6-5.0 in 
S L .“

Body spindle shaped, deep; caudal peduncle compressed, 
the fleshy lateral keel moderate or hardly perceptible; a 
crescentic pit on dorsal and ventral aspect of caudal 
peduncle near caudal fin base; 1 anterior profile charac­
teristic, running straight from dorsal fin origin to snout; 4 
snout moderately long, obtuse; adipose eyelid moder­
ately developed posteriorly; depth at posterior margin of 
head subequal to its length or slightly more.' First dor­
sal fin reduced, low, the anterior spines connected by a 
membrane, the last 2  spines partly disconnected; 1 dorsal 
and anal fin lobes relatively high; 8 anal fin with first 2  
spines disconnected; pelvic fin extending more than half 
distance from base to soft anal origin; pectoral fin not 
reaching quite to end of pelvic fin. Scales and lateral 
line as in S . dumerili.1

Pigmentation; Body predominantly dusky or brownish 
ur more steely blue or olivaceous; sides frequently with 
a lavender tint; nuchal band, extending tom  eye to 
oorsal fin origin, usually olivaceous with golden
reflections,2'4

Size: Largest recorded 880 mm.1

DISTRIBUTION and  e c o l o g y

Range: Circumglobal; 3 in the western Atlantic tom  
Aew Jersey and Bermuda to Buenos Aires, Argentina,2 
including the Gulf of Mexico; 1 in the eastern Atlantic 
tom the Mediterranean to the Cape of Good Hope."

Area distribution: Chesapeake Bay; 1,6 Atlantic County,
Aew jersey.10

Habitat and movements: Adults—often seen well off- 
510ri-! rare in shallow water.”
Larvae—no information.

Juveniles—below about 50 mm, appear to use sargassum 
s a refuge;B specimens 18.0-63.2 mm t a k e n  in the S o u th  

antic Bight July-August and October.7

SPAWNING

Probably occurs in spring,' summer and fall.7 

EGGS

No information,

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Pigmentation: By about 18 mm 5 split and irregular 
vertica] bands on body,1’2'4 with a dark area at base of 
caudal sometimes forming a sixth band; 4 first band di­
rectly behind head, narrower than others, fifth band a 
little in front of end of dorsal and anal fins; 1 bands usu­
ally narrower and more prominent than those of S, 
dumerili; bands not extending into dorsal and anal fin 
webbing; a yellow and light brown cast between bands 
and especially on fins; nuchal.band especially prominent, 
dusky or dusky brown, becoming olivaceous with golden 
reflections in specimens over about 50 mm.4 Bands (ex­
cept nuchal) disappearing at about 170 4>s-200 nan,'

GROWTH

No information.

AGE AND SIZE AT MATURITY
No information.

LITERATURE CITED
1. Giusburg, L, 1952b:57.
2. Berry, F, H„ 1965 (in McCiane):16.
3. Mather, F. J., III, 1971:184-185.
4. Mather, F. J., III, 19S8:4, 6 .
5. Dooley, J. K., 1972:17.
6 . Massmann, W. H., 1957:156.
7. Fahay, M. P., 1975:23.
8 . Miller, G. L., and S. C. Jorgenson, 1973:304.
9. Randall, J. E., 1968:103.
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A A d u l t length unstated

B

Fig. 56. Seriola rivoliana, Almaco jack. A. Adult, length unstated. B. Juvenile, 09 mm SL. C. Juvenile, 104 
mm SL. (A, Berry, F. H., 1965 (in McClane): iß . B-C, Ginsburg, J,, 1952b; pi. 2, fige. C, A.)
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Seriola zonata  (MitchiJ]), Banded rudderfish

ADULTS

D. VIII-I, 33-40 (usually 34-38 3); A. II-1+ 1 18 s-21.
C. 9 + 8 , procurrent rays 8-12 + 9-11; * P. 16-21;1 V, I, 
5; '* lateral line scales 160-187;5 vertebrae 11 + 13 ;4 total 
gili rakers 12-16 in large specimens (anterior gili rakers 
tend to become rudimentary with growth) ; 3 teeth sub- 
equal, in moderately broad bands in jaws and on pala­
tines; teeth on vomer in an anchor shaped patch; teeth 
on tongue in a band of medium width.5

Maximum body depth in specimens about 400-560 mm, 
22-25% SL.1

Bodj' rather slender, caudal peduncle usually depressed, 
sometimes sub terete,1 with a fleshy keel as in S. dumerili; 3 
a crescent shaped pit on dorsal and ventral aspects of 
canda? peduncle; anus near normal position oí first anal 
spine; 5 mouth medium, terminal;B maxillary reaching 
about to middle of eye; 3 supramaxillary present.5 First 
dorsal fin reduced, low, the anterior spines connected by 
a membrane, the last 2  spines partly disconnected; 1 soft 
dorsal fin base about twice (1.8-2.2) the anal base (1.5-
1.7 in other species of Seriola) ; 3 last dorsal spine may 
be overgrown in large individuals; 3 first anal spine 
usually overgrown by about 300 mm; 5 pelvic fin extend­
ing more than half distance from base to soft anal fin 
origin; pectoral fin not reaching to end of pelvic.1

Scales and lateral line as in S, dumerili,6

Pigmentation: Bluish or silvery brown above, paler on 
the sides, white below; first dorsal fin black; anal fin 
white at base; pelvic fins black above, pale below; 
caudal fin dusky green with white tips. 10

Size, Largest recorded about 610 mm.2

DISTRIBUTION and  ec o lo g y

flange: Nova Scotia to Santos, Brazil.2

Área distribution: Cape Charles and Cape Henry, Vir­
gini«; Ocean City,5 Worcester County, Maryland; 7 At­
lantic, Monmouth, Ocean counties, New Jersey; B Indian 
Aiver Inlet, Delaware.'

Habitat and movements: Adults—pelagic, but apparently 
ww-fjffad to coasta? waters.J'

Larvae—plankta nie, apparently carried along the Flor­
ida Current and Gulf Stream and reach northern limits 
^  j11 veniles; 1 a few specimens 3-5 mm taken in June and 
‘ at Indian River Inlet, Delaware.8

Juveniles—habits similar to pilotfish (follow sharks and 
 ̂ I large fish); often found under jellyfish and drifting 

weed; - in Florida current specimens generally less than

60 mm taken in aggregation of 2 to 30 fish and near 
patches of Sargassum, occasionally with Caranx ruber 
and Decapterus punctatus; on at least 2 occasions, seen 
associated with Physalia physalia.; 11 taken in all months 
in Gulf of Mexico and along southern coast of U.S. ex­
cept February', April, September, and December; 5 com­
mon in summer and fall in Massachusetts and New 
York,5

SPAWNING
Occurs mainly in offshore waters in the eastern Gulf of 
Mexico, 1 ucatan Channel, Santaren Channel, along edge 
of continental shelf in Straits of Florida, and in the 
Carolina Bight off New Brunswick, Georgia; season ap­
parently continuous or possibly in 2  parts (winter-spring 
and fall).’

EGGS
No information.

YOLK-SAC LARVAE
No information.

LARVAE
At least 3.6 mm to about 13-14 mm.
Differentiation of fin rays occurs in following sequence: 
1} caudal; 2) first dorsal and anal; 3) second dorsal and 
pectoral; 4) pelvic. Median finfolds and pectoral buds 
present at 3.6 mm. Full complement of dorsal rays pres­
ent at 8-9 mm, Anal fin rays begin to ossify at 5 mm; 
full complement present at 1 0  mm. Caudal fin begins to 
develop at 4-5 mm in a manner similar to Elagatis bi­
pinnulata; full complement of principal rays present at 
7-8 mm- Pectoral fin rays begin to ossify at 6  mm; full 
complement formed at 10 mm. Pelvic fin rays differen­
tiate at 7 mm; full complement present at 9 mm, Preanal 
myomeres 10, postanal 14.*
Body depth 30? SL at 3,6 mm, 37? SL at notochord 
flexion, and then not changing significantly; head length 
33? SL at 3.6 mm, attaining a maximum of 43? SL at
7.0 mm; head depth 91? head length at 3.6 mm, attaining 
a maximum of 122? at 5 mm.1

Dorsal profile of snout slightly concave at 3.6 mm, 
straight at about 5 mm, then convex. Marginal and lat­
eral surface preopercular spines present with smooth 
sides. A low orbital crest with a weak spine present in 
early larvae, resorbed at metamorphosis. Supraoccipital
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A Adult

Fig, 57. Seriola zonata, Banded rudderfish. A, Adult, length unstated. B. Larva, 3.6 mm SL. C. Larva, 4.8 
mm SL, dorsal view. D. Larva, 4.8 mm SL, lateral view. (A, Jordan, D. S., and B. W. Evermann, J896-1900: 
fig. 382. B-D, Aprieto, V. L., 1874; figs. 3A-C.)

crest absent. Gut with a single loop to 10 mm. Hypaxial 
musculature developed at 6  mm and by 1 0  mm com­
pletely surrounds abdominal cavity except at anus.1

Pigmentation: At 3-7 mm 5-6 large melanophores on 
middorsal line at base of dorsal fin, apposed to myo­
meres, eventually becoming embedded in muscles and 
covered by more superficial melanophores. At 9 mm

conspicuous melanophores along bases of dorsal and ana! 
fins, on lateral midline and on peritoneum lining 
dorsal wall of abdominal cavity. In a freshly present 
9 mm larva, dense concentrations of xanthophaes OR 
head, preopercle, and on back and upper sides of body 
iridiopnores profuse on sides of body below lateral mid' 
line. In older larvae, melenophores apparently act>ve!v 
expanding and contracting as most larvae have either
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Fig. 58. Seriola zonata, Banded mJderfeh. A. Larva, 5.5 mm SL. B. Larva. 6.5 mm SL. C. Larva, 8.7 mm 
SL. D. Larva, 10.6 mm SL. {Aprieto, V. L., 1974; figs. 3 D-G.)
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D 179  mm TL

Fig. 59. Seriola 2 0naia, Banded rudderflsh. A, Juvenile, 13,5 mm SL, B. Juvenile, 18.0 mm SL. C. Juvenile, 
ca. 50 mm SL. D, Juvenile, 179 mm TL. (A-B, Aprieto, V. L., 1974: figs. H-l. C, Bigelow, H. B., and W. C. 
Schroeifer, 1953: fig. 198. D, Gmifeurg, 1-, 1952b: pi. 2, fig. b.)
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contracted melanophores and are pale or expanded 
melanophores and are dark; others with alternating 
patches of expanded and contracted melanophores 
forming false bands.1

JUVENILES
Full complement of procurrent caudal rays present at 
about 14 mm.1

Gili rakers 15-23 to about 100 mm, 15-20 to about 200 
mm, 12-16 to about 400 mm. 1

Body depth never less than 30% SL in early juveniles; 
head length 35% SL at 18 mm; head depth never less 
than 89% head length in juvenile stage.1

At 15-17 mm a deep notch separates first and second 
dorsal fins. Dorsal profile of snout convex. Scales formed 
at 20 mm along posterior end of lateral line in front of 
caudal peduncle; subsequently scales along anterior por­
tion of lateral line ossify, followed by those of head and 
sides of body. Marginal and lateral surface preopercular 
spines present, gradually decreasing in size and becom­
ing overgrown by expanding preopercle; marginal spine 
at angle longest with 1 or 2  denticles on dorsal side.1

Pigmentation: At 17 mm body definitely banded with a 
distinct nuchal b a r 1 running straight from eye to dorsal 
origin,1'5 and 6  solid, regular bands, 1 the first directly 
behind the head, the fifth a little in front of end of dor­
sal and anal fins, the sixth on caudal peduncle; the bands 
uniformly pigmented, subequal in width to interspaces; 0 
the third to fifth bars extending onto second dorsal fin 
membrane, the fourth and fifth extending onto anal

membrane (FHB); bands not becoming wavy or split 
with growth; a dark area at base of caudal may suggest 
a seventh band .1 Bars and nuchal band solid black/ ' 3 
darker and more persistent than in other western Atlan­
tic Seriola juveniles (FHB), chocolate brown in aloohol; 1 
light brown or steely between bars with a faint golden or 
bronze stripe along sides. Lower part of body silvery. ̂  
Tips of caudal lobes white, a diagnostic character.3 
Banded pattern persists to about 220-260 mm.s

GROWTH
No information.

AGE AND SIZE AT MATURITY
No information.

LITERATURE CITED
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Trachinotus carolinus (Linnaeus), Florida pompano

ADULTS
D. V. or V I - I /S1J 22 s-s-11’-27 * (usually 23-26 1,J); A. I I-  
I, 20-23 r,-7'8's-,(' (usually 21-22 C. 9 + 8 / ’!7, procur­
rent rays 8  +  7-8 ; 11 P. 17-19;B'“ V. I, 5;* vertebrae 10 + 
14;11 gili rakers 3-7 +  7-12 (FHB); branchiostegals 7 
(rarely 8  or 9); teeth present in jaws, on vomer and pala­
tines (see Juveniles tor detailed description), becoming 
reduced and overgrown with flesh and papillae in larger 
specimens/
Depth 2-2.5/ head 3.2-4.1, -5 pectoral fin 3.9-4.8 , pelvic 
fin 6.8-9.7 7 in SL; snout 4.2 - '-6 .3 / eye 3.2-4.6 in head.
Body moderately deep, compressed/ back moderately 
elevated; body outline without marked angles at origin 
of second dorsal and anal fins; 31 anus much nearer first 
anal spine than pelvic base; * head short and rather deep; 
snout short and b lun t/' its anterior profile nearly ver­
tical; 71 mouth moderate, slightly oblique, upper jaw in 
advance of lower; maxillary' reaching to or slightly past 
middle of eye; 31 supramaxillary absent, a groove below 
upper margin of maxillary indicating a possible fusion 
with maxillary/ Dorsal spines low, disconnected (with 
growth), pungent, approximately subequal, the first often 
overgrown in large specimens; anterior two anal spines 
detached from remainder of fin; dorsal and anal fin lobes 
moderate, subequal, reaching to about middle of dorsal 
and anal fin basese (above about 290 mm length, dorsal 
lobe equal to or less than head length10); pelvic fin 
reaching about half distance from its base to first anal 
spine. Scales very small, partly embedded; body almost 
completely scaled; predorsal area largely scaled to op­
posite preopercuiar margin; naked area on mîdback ta­
pering backward to or almost to origin of spinous dorsal; 
head scaleless; caudal fin scaled, other fins scaleless. An­
terior curve in lateral line very low; lateral line without 
scutes; accessory lateral line ending over posterior mar­
gin of head (often not discernible in large specimens).9

Pigmentation: Back and upper sides grayish-silvery blue 
or bluish green, sides silvery1, ventral surfaces flecked with 
yellow; dorsal fin dusky or bluish; anal fin yellowish or 
light orange and caudal fin dusky or yellowish;1U body 
areas frequently turning golden after death (FHB),

Readily separable from T, falcatus and goodei by higher 
number of dorsal and anal soft rays/

Maximum length; Largest recorded about 612 mm/"

DISTRIBUTION AND ECOLOGY
Range: Western Atlantic from Massachusetts and Ber­
muda to Brazil/ 9 including Gulf of Mexico; rare in West 
Indies (FHB).

Area distribution: Chesapeake Bay at Solomons, Mary­
land and Cape Charles, Ocean View and Lynnhaven 
Roads, Virginia;1’ Worcester County, Maryland; 19 At­
lantic, Cape May, Monmouth, and Ocean counties, New 
Jersey; 11 Delaware.17

Habitat and movements: Adults—abundant around in­
lets and along sandy Ire aches, often moving with the 
tide; ll! more characteristic of turbid than clear water.11 
Influenced greatly by temperature changes/“ At least 
part of population appears to move northward along 
southeast U.S. in spring and summer; appear off New 
England states from July-September or October and pre­
sumably southward and nearer to warmer offshore waters 
in colder months; ■’ taken in Chesapeake Bay from May- 
November, most abundant July-August; 11 most abun­
dant in Tampa Bay in spring and summer; 11 taken year 
round in Gulf of Mexico, but less abundant in winter/ 
In Tampa Bay, taken in salinities from 32.1-35.6 ppt, 
not normally found in less than 32 ppt; in captivity can 
be adapted to fresh water.4 Taken in temperatures from 
17.0-31.7 C, mostly between 28.0-31.7 C; temperatures 
below 15 C generally unfavorable; may survive temper­
atures as low as 9,7 C for short periods; 7 in pond raised 
individuals critical minimum temperature about 10 C 
and maximum probably about 38 C .4 Taken at least as 
deep as 40 m / 6

Larvae—pelagic, offshore/

Juveniles—most abundant on low energy (gently sloping.1 
beaches on falling tides/ Developing juveniles move in­
shore and northward along the southeastern U.S. from 
May to December/“ some reaching as far north as New 
York by September or October, but the majoritv which 
arrived in the surf zone in northern Florida remain there 
to about 120 mm SL (arrive at about 10 mm SL), when 
they move southward in response to colder temped 
tures/ Appear at 15-30 mm on St. Johns County, Florid 
beaches in early April and remain to about mid-Novem­
ber/ First appear on Georgia beaches at 11-20 mm in 
late April-May when temperature rises to about D f 
and leave in late October—December when temperature 
cools to about th a t/ Arrive at about 10 mm on Loro*' 
ana beaches in several consecutive waves: mid-Apd- 
mid-May, mid- and late June, early July, late August au- 
early September; remain 2 1/2 to 3 months, moving t¡ 
deeper water at about 110-120 mm T L / Absent fro111 
Gulf of Mexico beaches from January-May; most abun­
dant July-September; move to slightly deeper water i" 
winter/ 4 Common in lower Chesapeake Bay from b'f 
summer to fall/ 1 Taken in salinities 10 ’*+36.7 p p tL> but 
most a t 20 ppt or higher;1;' in Laguna Madre, Te.^ 
taken in 45-50 ppt . '8 Taken from 10-34,9 C ; 12 m CÎF‘ 
tivity, stopped feeding at about 13 C /
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A Adult

SPAWNING
T - » i t  rr l_ 1 s ft 10 UHICruU£CUii —7 - C7
Location: Probably occurs offshore. ■ ■ ■ surface smooth;3 yolk large; '■* perivitelhne space
Season: Probably over an extended period;^3 âbout 10-15« egg volume;3) 1 oil droplet/i  l u u a u i y  l i v u  a n  —  r  ' ,  lu .
east U.S. probably extends a t least from March (po^
sibly February ■) and c o n b n u e s  t lu o u ^  Septem yQ lK ^ AC LARVAE
spawning progresses northward, t possibly
Carolina by May or June; * greatest activity probably No information.
spring (April-June;3) may occur throughout year m 
of Mexico and Caribbean Sea/ LARVAE
Fecundity: Average female has 6 0 0 ,0 0 0 -8 0 0 ,0 0 0  eggs, ^  information.
630,000 eggs in 356 mm FL ripe female/

EGGS
Unfertilized: Symmetrical,1 average diameter .7 

r—  rt,. 3 ypit- larve; 1’3 nerivitelline space
egg

m m ;1,1 
narrow
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B- *1-0 » »  SL. C. Jtive-

JUVENILES about 27 mm fast soft ray branches. At 7.2 mm all pun
About 7.0 mm  and iarger. Cîpal rf>’s Posent and segmented, none branched; at

a do a t 10 mm the 2 median catrdai rays ütancuco1.
At 7,0 mm dorsal spines prominent and soft rays evident, ab°ut 11 mm 5 or 6 rays in upper lobe and about 5 in
all but 6 soft rays segmented, none branched; by 10 mm lower lobe branched; at 15-20 nun branching complete
all soft rays segmented; at 18-20 mm branching occurs At about 7.0 mm all but 4 pectoral soft rays segmented;
in all but first soft ray which branches at about 40 mm. at about 11 mm all soft rays segmented and brandling
An 1° ar;al spines prominent and soft rays evident, has begun; at about 21 nun branching complete. Before 
all but 5 soft rays segmented; at 10-11 ali soft rays 10-12 mm all pelvic soft rays segmented, none branched;
segmented; at about 17 mm branching of all but first between 12-16 mm various states of branching apparent
soft ray has begun and is complete by about 21 nun; at by about 16 mm branching complete. Below U ^
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1 8 .9  mm SL

Fig. 62, Trachinotus carolinus, Florida pompano. A. Juvenile, 18.9 mm SL, B. Juvenile, 27,2 mm SL. C. Juve­
nile, 42.1 mm SL. (A-C, Fields, H. M., 1962; fig. 7.)

anterior distal margin of soft dorsal fin rounded, no lobe 
ei nt; at about 11 mm fin margin becomes angulated 
at tips of soft rays 2-4 or 5 and forms distinct lobe, its 

cVe hn$ h developing as follows: 1 0 - 2 0  mm, about 
9jL ix about 22-25% SL; 50 to over 200 mm,
22? s mm, 27-30% SL; over 260 mm about
.. Anal fin lobe also first evident at about 11 mm, 
J L ^ tiv e  length developing as follows: 1 0 - 2 0  mm, 18- 

1 60 nun 22-25% SL; 60-280 mm, 23-26% SL; over

280 mm, 21-24% SL. At 10-30 mm, gili rakers on lower 
limb 10-12; 50-80 mm, 9-11; over 80 mm, 6-10. Above 
10 mm, 4 -6  gili rakers on upper limb. At 7,2 mm pre- 
opercular margin with 3 large spines at angle (primary 
margin spines), plus 2 secondary  spines on lower limb 
and 1 secondary spine on upper limb, and preopercular 
face with 1 small spine; at 1 1 .0  mm marginal angle 
spines well developed, 3 spines on lower limb margin, 
4 on upper limb margin, and 2 small spines on face; at
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89 mm TL

Fig, 63. Trachinotus carolinus, Florida pompano. A, Juvenile, 89 mm TL. B. Juvenile, 130 mm TL. (Ginsfcurg, 
1., 1952b: p i 4, figs. c-d.)

12-13 mm margin spines reach maximum number, face 
spines lost; at 18-20 mm all but primary margin spines 
assimilated; at 24 mm upper and lower primary margin 
spines absent; at 33 mm last primary margin spine lost 
{sometimes evident to 45 mm}.6

In specimens 20-60 mm teeth as follows; Teeth on pre- 
maxillaries and dentarios small, slender, conical, re­
curved; an irregular double row of strongly recurved 
teeth runs most of length of inner edge of premaxillaries; 
an irregular row of slightly larger teeth (8- 1 0 ) on outer 
edge of each den tar y for approximately half its length 
from symphysis, and 2-3 teeth located on each side, 
immediately behind row adjacent to symphysis. An ir­
regular double row of smaller, strongly recurved teeth 
along inner edge of dentary for most of its length; area 
between single row and double rows covered with papil­
lae; 3-5 teeth on vomer and a single row of about 5 
slender teeth on each palatine. Teeth present in pre­
maxillaries, dent aries, and on vomer, and palatines be­
low 20 mm. Above 20 mm, vomerine and palatine teeth 
become overgrown in some, but still evident in some to 
150 mm; at 150 mm all but dentary teeth disappear; by 
about 170 mm dentary teeth not evident.*

Pigmentation: Freshly killed 20-40 mm specimens in 
formalin showed following coloration: Chin, branchio­
stega! region, and ventral surface of body anterior to 
pelvic base white; belly and lower sides of body from 
pectorals to caudal base silvery white, flecked with 
plumbeous chromatophores; dorsal surface and upper 
sides of head and body metallic blue green; spinous 
dorsal with hyaline interspinous membranes; spines 
dusky, especially along leading edges; anterior part of 
soft dorsal virtually black, due to concentration "i 
melanophores between first 6 - 7  soft rays; dorsal lube 
dusky to tip; remainder of soft dorsal hyaline along distal 
margin and proximal third of fin, the base and area be­
tween hyaline parts lightly dusky; interspinous ineri- 
branes and basal portion of soft anal fin hyaline; anal 
spines, leading edge of soft ana!, and distal margin dis­
tinctly yellow8 (tip of anal lobe cinnamon in some i,Ei ; 
dusky lines formed by scattered melanophores between 
first 3-4 pectoral soft rays; remainder of pectoral fo* 
yellow along proximal half and hyaline toward tip; p“ ' 
vie fins bright yellow white; lobes of, caudal fin brig11 
yellow, flecked with melanophores, causing outer pr>n' 
cipal rays to appear dusky, pigmentation diminishing 
toward inner rays; dorsal procurrent rays dusky, ventri
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ones hyaline; eye with black pupil and silvery iris with 
lightly dusky patch above and below pupil. Live captive 
specimens between 15-30 mm showed limited ability to 
change color from silvery to dusky, with an intermediate 
"peppered” stage. Specimens between 30-50 mm gen­
erally showed very little duskiness on body and fins, 
except for leading edge and lobe of dorsal fin.6

GROWTH

Daily growth rates range from .5 mm (a shift in the 
modes of surf-zone fry in the St. Augustine area from 33 
to 53 mm FL) to 1.3 mm (mean size increase in tank- 
reared specimens from 56 to 116 mm FL).- Most rapid 
average monthly growth rate estimates in cultures 30 mm 
and 27 g during a 6 month period from June-December; 
greatest average monthly weight gain 86 g in November; 
by December largest specimen in this study weighed over 
3Ö0 g; length-weight curve similar to wild stock, so can 
conceivably reach about 255-356 mm and 454—567 g in 
about one year.1 Other average monthly growth rate 
estimates in culture 21 mm r’ and 24 mm.1 On basis of 
total catch records in Tampa Bay area, average monthly 
growth estimate about 22 mm.1! At Grand Isle, Louisi­
ana, natural average monthly growth rate estimate 36 
mm, range 27-42 mm; greater value here probably a 
result of richer coastal waters.11

age and  s iz e  a t  m a t u r it y

culture may be possible to spawn them in less than 2 
years. Ripe fish taken at Tampa Bay were 275-380 mm 
TL and weighed 456-1,140 g.1
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Wild fish probably first spawn in second year,1’4 but in
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Trachinotus falcatus (Linnaeus), Permit

ADULTS

D. V I-1,17-21; A. II-I, 16-19; C. 9 + 8,1-16 procurrent 
rays 7 +  8; 1,1 P. 17 “-20; 1-lî,s V. I, 5 ;1 lateral line scales 
about 135;s vertebrae 10+14; gili rakers 3-9 + 8-15 
(FHB) (fewer with age*); branchiostegals 6 to 8 usually 
8; teeth present in jaws, on vomer, palatines and tongue 
(see Juveniles for detailed description), becoming re­
duced and overgrown with flesh and papillae in larger 
specimens,1
Head 2.7-3.7 in SL; 18 depth 1.3-2.3 in SL, the larger 
adults more elongate;8 snout 3.6-5.0, eye 2.8-3.1 in 
head.18
Body more or less ovate, strongly compressed; back ele­
vated; anus much nearer first anal spine than pelvic 
base;15 snout short and blunt, its anterior profile nearly 
vertical; profile from snout to second dorsal moderately 
convex; dorsal and ventral outlines forming a marked 
angle at origin of second dorsal and anal fins; head short 
and deep; mouth small, slightly oblique, upper jaw ir» 
advance of lower; maxillary scarcely reaching middle of 
eye; ls supramaxillary absent, a groove below upper 
margin of maxillary' indicating a possible fusion with 
maxillary.8 Dorsal and anal spines similar to T. caro­
linus; dorsal fin lobe when depressed, reaching approx­
imately to a vertical through caudal base in a few, 
usually to end of dorsal base at about 150-250 mm TL, 
and becoming progressively shorter at larger sizes 
(FHB); anal fin lobe considerably shorter than dorsal. 
Scales and lateral line as in T. carolinus.fi
Pigmentation; Back usually bluish to grayish :i*tl or irides­
cent blue to blue green,“ silveiy below; sometimes 
pale yellow below level of pectoral fin; a broad patch of 
orange yellow on abdomen in front of anal fin,a may be 
reduced to pale gold (FDM); dorsal fin bluish or black 
along anterior margin and lobe;3,9 anterior margin and 
lobe of anal fin and pelvic fin often orange; s'° pectoral 
fin blackish;8 caudal dusky; no cross bands or other 
distinctive marks;6 very large specimens may be almost 
entirely silvery, with a greenish blue tinge, and all fins 
dark or dusky,3

Size; Largest recorded 1092 mm.“

DISTRIBUTION AND ECOLOGY

Range; Western Atlantic from Massachusetts and Ber­
muda io Brazil,3 including the Gulf of M erit»;0 com­
mon in West Indies (FHB).
Area distribution; Chesapeake Bay at St. Mary’s County, 
Maryland 14 and Cape Charles, Lynnhaven Roads and 
Ocean View, Virginia;7 Worcester County, Maryland; u

Metomkin Bay and Cobb Island, Virginia;12 Atlantic, 
Vent nor, and Cape May counties, New Jersey;17 Dela­
ware River estuary.15

Habitat and movements; Adults—occur on sand fiats 
and reefs to at least 30 m ; also seen over mud bottoms; * 
may occur in surf, but also taken at edge of Florida 
Current;3 tend to be solitary.3 Appear to tolerate wider 
salinity range than carolinus in the wild; taken in Tampa 
Bay area at salinities from 23.0+35.6 ppt, but 85$ taken 
above 31 ppt. In mariculture studies have survived 
temperatures as low as 9.7 C for short periods, but 
generally temperatures below 15 C unfavorable.2

Larvae—pelagic, offshore; smallest specimens about
6-12 mm taken in Florida Current and Gulf Stream.“

Juveniles—apparently move inshore at about 12-50 mrti 
where they are usually found in small schools over sandy 
beaches,3 larger juveniles occasionally found on periph­
ery of grass beds and around mangroves (FDM). Recruit­
ment occurs from May-October on Georgia beaches;I[ 
first arrive in late May or early June at a size range of 
18-44 mm when water warms to about 27 C, and remain 
on beaches until water cools to about 19,5 C; between 
early September and mid-October, a major influx of 
12-40 mm specimens.1 Recruitment occurs year round 
on south Florida beaches,111 generally at much smaller 
sizes than on Georgia beaches; specimens less than 
12 mm taken from January-September, probably a result 
of close proximity to Gulf Stream.1 Taken in Tampa 
Bay area from July-December,11’ most abundant in July; 
two-thirds of catches made from June-September; speci­
mens as small as 15 mm taken from June-October." 
Sometimes common Tuly-October at Woods Hole; rather 
common at New York Angust-October.15 Taken in salin­
ities from .8 3-43,9 ppt.13 Taken at temperatures fro® 
16.412-34,0 C.«

SPAWNING

Probably occurs offshore,1’2'11 apparently in or in close 
association with Guif Stream 1 and Florida Current! 
A 12.7 mm specimen taken off Cape Fear in January 
supports the possibility of some winter spawning,11 M3)' 
extend from December-September,3 with main spawning 
occurring in spring from April to June 2 (particwarh 
concentrated around M ay3), followed by lesser spawn­
ings in summer and early fall (July-October).2

EGGS

No information.
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A Adult

Fig, 64, Trachinotus falcatus, Permit. A. Adult, 1004 mm TL. B. Larva, 5.0 nun SL, C. Juvenile, 7.7 mm 
SL. (At Randall, J, E>t 1968; fig, 132, ©  T.F,H. Publications. Used with permission of author and mtbUshers 
B, C, Fields, H. Aí., 19t¡2; figs. 8+9.)
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Fig, 65. r rachinotus falcatus, Permit. A. Juvenile, 16.9 mm SL. B. Juvenile, 18.0 mm SL. (A, Fields, H. M., 
1962: fig. 10. B, Hildebrand, S. F., and Vf. C. Schroedet, 1928: fig. 134.)

YOLK-SAC LARVAE

No information.

LARVAE

To about 7.0 mm.
At 5.0 mm dorsal and anal spines prominent, soft rays 
evident but not segmented. At 5.0 mm pectoral rays evi­
dent, not segmented. At 5.0 mm pelvic fins present as 
buds; at about 6.5 mín pelvic fins small, flattened, flipper­
like structures without spines or soft rays. At 5.0 nun 
preoperde with 3 marginal spines at angle (primary mar­
gin spines), a secondary margin spine on lower limb and

3 spines on lateral face, At 5.0 mm teeth present in jaws> 
on vomer and palatines, none on tongue.1

JUVENILES

About 7.0 mm and larger.
At 6.5-9.0 mm all but 1-3 dorsal soft rays segmented; *1 
about 12.0 mm branching begins; at 17 mm all soft rays 
except first branched; at 20-24 mm branching complete- 
By 6.5-8.0 mm all but 1-5 anal soft rays segmented; b) 
9 mm all soft rays segmented; at 13 mm branching 
gins; at 18-19 mm branching complete. At 7.2 mm 
complement of principal caudal rays present and sei?' 
men ted, none branched; at about 10 mm 2 median raj's
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Fig. 66. Trachinotus falcatus, Permit. A. Juvenile, ea. 20 mín SL. B. Juvenile, 23,6 mm SL. (A, fowler, H, W,,
1936: fig. 322. B, Fields, H. M., 1962: fig. 11, upper.)

mm, 47% SL; continues to increase through all sizes 
examined. Anal fin lobe also first evident at about 11 
mm, its relative length developing as follows: 10-20 mm, 
18-22$ SL; 60 mm, 24-26$ SL; continues to increase 
through all sizes examined. At 10-40 mm gili rakers 
3-8 +12-14; at 40-100 mm 5-7 +10-14; over 100 mm
3-7 +  8-13. At about 7 mm preoperde with 3 primar}' 
margin spines still well developed, 2 additional sec­
ondary margin spines on upper limb, 1 additional on 
lower limb, and the 3 lateral face spines receding; at 
11 mm, 2 secondary spines on lower limb, about 5 on 
upper limb, 3 face spines relatively small; at 13-20 mm, 
2-3 secondary spines on lower limb, 2 to many on upper 
limb, none on face; by 20-30 mm only the 3 primary

branched; at about 11 mm 5-6 rays in upper lobe and 
abuut 5 in lower lobe branched; at 15-20 mm branching 
complete. By about 7 mm all but 4—5 pectoral soft rays 
segmented; by 9-12 mm segmentation complete; at 14 
mtri branching begins; at 20 mm branching usually 
complete (complete in some by 17 mm and in some not 
UI1«I 45 mm). At 7-7.5 mm pelvic spine and soft rays 
evident; by about 9.5 mm segmentation complete; at 
11-12 mm branching begins; at 14-18 mm branching 
complete. Below 11 mm, anterior distal margin of soft 

mai rounded, no lobe evident; at about 11 mm fin 
becomes angulated at tips of soft rays 2 -4  or 5 

cuning a distinct lobe, its relative length developing as 
follows; 10-20 nun, 20% SL; 40-50 mm, 22-29% SL; 216.5
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Fig. 67. Trachinotus falcatus, Permit, A. Juvenile, 26.2 mm SL. B. Juvenile, 35.3 mm SL. C. Juvenile, 35.5 
mxn SL, (A-C, Fields, H. M,, 1962; figs, 11 lower, 12,}
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fig. 68. Trachinotus falcatus, Permit. A. Juvenile, 48 
nnd S. F, màebrcnâ, 2925; pi. 33. 8, Fields, H. Af-,

âfgin spitves still evident;, fey 30-32 mm all spines 
^niilated.1

.0 ttim SL. B. Juvenile, 59.5 mm SL. (A, Meek, S. E.,
1962; fig. 13.)

teeth evident only on tongue and den taries; at 216.5 mm 
no teeth evident/

Teeth as in T. carolinus with following 
tween 10-80 mm, teeth also present on tongu®- , 

mm, some specimens wiAout 
v°mer, palatines, and tongue; between 140-

H U  ,  r

Pigmentation.- Color variable. In general, small juveniles 
(i.e., beach-caught fry) may be almost entirely black, or 
largely silvery, or black and silvery with a dark red 
tinge, with the apparent ability to rapidly alternate these
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Fig. 69. Trachinotus falcatus. Permit. A. Juvenile, 81 mm TL. B. Juvenile, 122 mm TL. (A, Ginsburg, L, 
1952b: pi, 4, fig. b. B, Böhlke, J. E., ana C. C. G. Chap/in, 1338: 338, ©  Academy of Natural Sciences of 
Philadelphia, Used with permission of authors and publishers.)

colors/’ 9 More detailed color descriptions follow. At
9.8 mm a preserved specimen from Fort Pierce, Florida 
showed the following: body above midline and behind 
pectoral base brown; sides of abdomen with large dark 
melanophores; area behind abdomen and below midline 
with small scattered brown chromatophores and melano­
phores on flesh colored background; large dark melano­
phores along dorsal base, anal base and posterior part 
of midline, extending onto caudal peduncle, giving the 
effect of faint lines along these areas; spinous dorsal and 
spinous anal fin areas dark brown; other fins hyaline. A 
live 43 mm specimen from Haiti: entire body thickly

covered with small brown spots, except for maxilla^ 
premaxillary, and branchiostega! membrane; top of head 
brick red; spinous dorsal and anterior soft dorsal mem­
brane black, diminishing posteriorly on soft dorsal; a 
few black dots on dorsal spines; membrane between 
anal spines and anterior soft rays black; other fins 
Two live 15 mm specimens from Haiti: iridescent bron# 
throughout; iris and thickened web of dorsal and an» 
spines grenadine red; the web between these spines 
the basal half of the dorsal and anal rays black- A uv* 
45 mm specimen from Haiti: bluish silvery, with nfio* 
black punctulations over entire body except lower eß»
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Fig. 70. T rachinotus falcatus, Permit. A. Juvenile, ca. 206 mm SL. B. Juvenile or young adult, 301 mm TL. 
(A, Goode, G. B., 1884: pi. 105. B, Randtal, J. E., 1968: fig. 131, ©  T.F.H. Publications, used with permission 
of author and publishers.)

isthmus, and. area just anterior to pelvic fins; dorsal fin 
•ocDibranes dusky; anal fin membranes dusky basally, 

duskiness decreasing posteriorly; pectoral fin clear; 
“ps of pelvic fins, anal spines and tip of anal lobe 
-•yuge red. Three fresh specimens, 59-61 mm (location 
-^capture not specified); chin, isthmus, opercle, area 
" iúw eye and body below lateral line silvery white (in 
. hght orange on a white background shows on lower 

■Jkj of preoperde, mandibular articulation, chest and

anal region); body above lateral line and dorsal half of 
head light metallic; dorsal spines and membranes plum­
beous; soft dorsal fin dusky, especially lobe; anal spines 
and lobe very bright orange; outer margin of soft anal 
fin hyaline, remainder dusky; pectoral fin dusky at base, 
hyaline elsewhere; pelvic fin with white background 
interspersed with very bright orange; caudal fin with 
orange yellow on most of lobes; outer rays dusky almost 
to tips, inner rays grading to hyaline. At 39.5 mm speci­
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men similar except duskier, and orange more intense,1 
At about 200 m m SL, dorsal lobe dark black along lead­
ing edge and distal 1/3, becoming clear basally; anal 
Jin Jobe blade on distal 1/3, orange on basal 2/3 (re­
mainder clear); orange ventrally to include part of pelvic 
fin (FHB). Tests with live fish in aquaria showed that 
the silvery phase was usually retained until a fish was 
disturbed, at w h ic h  time the posterior half of die body 
turned Uniformly dark brown, and this color migrated 
anteriorly, Undisturbed color changes usually involved 
duskiness or blackness on areas of the body and the 
dorsal fin lobe.1
The bright orange or red anal fin lobe is useful in dis­
tinguishing this species from T, carolinus.s

growth
Average natural monthly growth rate during first year es­
timated at 15-20 m m ;2 in Tampa Bay specimens ranged 
from 8-2-19,3 mm in June, increasing to 63.6-109,6 mm 
by November,10

LITERATURE CITED
1. Fields, H. M., 1962:196-201, 210-216.
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5. Moe, M. A., et at., 1968:13,
6. Ginsburg, I., 19521x70-75.
7. Hildebrand, S. F., and W. C. Schroederi 1928:229.
8. Randall, J. E„ 1968:114-115.
9. Böhlke, J. E., and C. C. G, Chaplin, 1968:338.

10. Springer, V. G., and K. D. Woodbum, 1960:37,
11. Fahay, M. K  1975:24.
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AGE AND SIZE AT MATURITY
No information.
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Trachinotus goodei Jordan and Evermann, Palometa

ADULTS
D, VI-I, 19-20; A. II-I, 16-18; C. 9 + 8/-”  procur­
rent rays 7-8 +  7; vt P. 16 1 (modally 17 V. I,
5,1 lateral line scales about 107;r’ vertebrae 10 + 1 4 ;12 
gili rakers 3-9 + 9-14 (FHB); branchiostegus 7 to 8, 
usually S ;1 teeth present in jaws, on vomer and pala­
tines (see Juveniles for detailed description), none on 
tongue; teeth persistent with growth, but becoming re­
duced in extent on roof of mouth s (a 211 mm specimen 
lacked teeth on vomer); teeth in general becoming 
overgrown with skin and papillae with growth,1
Head 3-3.9, depth 1.9-2.6, pectoral fin 4.5-5.5 in SL; 
snout 3.7—4.7, eye 3.0-4.1, maxillary 2.2-2.8 in head,111
Body more or less elongate, strongly compressed; back 
moderately elevated; ”  anus much nearer first anal spine 
than pelvic b a s e ;h e a d  rather low, snout very blunt; 
profile over snout very' steep, only slightly convex from 
snout to origin of second dorsal; dorsal and ventral out­
lines forming broad obtuse angles at origin of second 
dorsal and anal fins; mouth rattier small; upper jaw in 
advance of lower; maxillary reaching about middle of 
eye,13 supramaxillary absent, a groove below upper 
margin of maxillary indicating a possible fusion with 
maxillary. Dorsal and anal spines similar to T. caro- 
linus,-11 dorsal and anal fin lobes greatly elongated; dorsal 
lobe may extend beyond fork of tail when depressed; 4 
anal lobo subequal to dorsal or shorter. Scales and lat- 
raal line as in T. carolinus.11
Pigmentation: Dark silvery 4 or bluish silver above, shad- 
lng to silverr' or silvery golden1 on sides; lower third of 
body light golden yellow/ with a bright orange breast1 
tJr just with a faint wash of gold (FDM); 4 dark narrow 
bars high on side of body;4'5*6 first bar a little in front 

first dorsal spine; fourth bar nearly under middle of 
s°h dorsal, more widely spaced and shorter than an­
terior 3 bars, sometimes very short or absent in preserved 
specimens; first 3 bars extending over greater part of 
distance between lateral line and midback, continuing 

a short distance below lateral line;K a trace of a fifth 
^  fourth,4 or 5fb may be distinct but only
10,1 f one-eighth as long as longest bar; bars faint in 

Smj!! and very large preserved specimens; caudal 
Peduncle often with 1 or 2 dark spots at lateral line, 
°!le behind the o ther;0 dorsal and anal fin lobes black or 
a most black,4’S'B remainder of these fins dusky or pale 

bluish edges; caudal fin dusky or bluish 4 or black 
dorsal and ventral margins through tips (FHB); pec- 

^1)S golden and bluish 4 or clear (FHB); pelvic 
ns whitish.4

Readily distinguished from other Trachinotus species in 
g oi Atlantic by the very prolonged dorsal and anal 
11 obes, a body of medium depth, and the cross bars;e

the narrow dark body bars and the dark falcate lobes of 
the dorsal, anal, and caudal fins create a striking effect.4
Maximum length; Largest recorded 355 mm, reported to 
reach 490 mm.s

DISTRIBUTION AND ECOLOGY

Hange: Western Atlantic from Massachusetts and Ber­
muda to Argentina/' including Gulf of Mexico;B rare 
along U.S. coast, main part of range further south 1,11 
(juveniles common in southeast Florida in spring and 
summer); common in West Indies (FHB).
Area distribution: Chesapeake Bay.18
Habitat and movements: Adults—frequently observed in 
clear water along sandy shores.r’ Greatest movement 
recorded in tagging experiment 385 nautical miles in 
66 days.” Taken off Texas at 35.7 ppt and 29 C.lfl

Larvae—no information.
Juveniles—on beaches in Georgia, August-November;1 
small juveniles only taken in summer and fall in Florida 6 
and Texas.111

SPAWNING

Some evidence that occurs in late summer and fall in 
South Atlantic Bight/' but the capture of 20-60 mm 
juveniles in June supports a spring or early summer 
spawning (FHB).

EGGS

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES
About 7 mm and larger.

At 7.8 mm all dorsal soft rays except first 1 and last 3 
segmented; at 11.8 mm segmentation complete; at 19 
mm branching has begun; at 23 mm all soft rays but 
first branched; at 28-35 mm all soft rays branched. At
7.8 mm all but first and last anal soft rays segmented; 
at 11.8 mm segmentation complete; at 19 mm branching
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length unstated

, - j- Ii i:

Fig. 71. Trachinotus goodei, Palometa, A. Adult, length unstated. B. Juvenile, 7.8 mm SL, C. Juvenile, 11,8 
mm SL. (A, Goode, G. B., 1884: pi. 106. B, C, F(eW*, H. M., 1962: fig*. 14-15.)
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2 8 .9  nun SL

. .  -I 1 4  A mm SL B. Juvenile, 19.4 nun SL. C. Juvenile, 2S.B

2; It S S Ä f Ä Ä i * « * v. r*ht*A- at 35-48 mm branching complete. At 7.8 nun 
^as not begun; at 22 nun branching complete in some, 5.a" .  ^  soft rayS branched; at 11.8 mm branching 
aateriomiost soft rav not branched in some until 28 ■ . . Below 11 mm, anterior distal margin of so

7.8 mm all principal caudal rays present and seg- , rounded, no lobe evident; at about 11 mm fin
!ï*nted, none branched; at 11.8 mm 6 rays in uP F r lob rcin becomes angulated at tips of soft rays £ 4  or 5 
^d  5 in lower lobe branched; at 14.6 mm 7 upper ray, ^  distinct lobe, its relative length ¿ ^ o p m g  
a«d 6 lower branched; by 15 mm branching complete. h Mn t e  ^  about m  SL; 40-50 mm, 22-29«
*  118 mm all pectoral soft rays segmented; at 16 mm SL to increase m all sizes
branching has begun; at 19 mín all but 3-10 soft rays SL, 2U mm,
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Fig. 73. Trachinotus goodei, Palometa. A. Juvenile, 39.4 mm SL. B. Juvenile, 87 mm TL. (A, Fields, H. M., 
1962: fig- 17 lower. B, Ginsburg, I., 1952b: pi- 4, fig. a.)

examined. Anal fin lobe also first evident at about 11 
mm, its relative length developing as follows: 10-20 mm, 
225? SL; about 60 mm, 23-27% SL; continues to increase 
with growth until reaches about 67% SL.1

Below 10 mm body depth about 32-38$ SL, increasing 
to about 48-50$ at 130 mm.1

At 10-60 mm gili rakers 3-8 +  9-14; at 60 mm and larger
4—8 +10-11. At 7.8 mm  preoperde with 3 large spines 
at angle (primary margin spines), 2 secondary margin 
spines on upper limb, none on lower limb, and 3 distinct 
spines on lateral face; a t 11,8 mm face spines absent, 3 
secondary spines on upper limb and 2 on lower limb; at 
14.6 mm 3 secondary spines on each limb; at about 23 
mm onlv the middle primary margin spine remaining; 
by about 28-35 mm this final spine assimilated.1

At 7,8 mm teeth present in jaws, and on vomer and pala­
tines as io T. carolinus, persisting to a t least 140 nun.1

Pigmentation: Coloration of fresh specimens 40 mm and 
smaller similar to T. carolinus: dull silvery above, light 
gray to white below; dorsal fin lobe black; anal fin lobe 
cinnamon and black 1 anteriorly;2,i spinous dorsal and

anal fins pigmented; caudal fin moderately dusky along 
upper and lower margins, other fins slightly dusky; no 
bars evident.1 At about 50 mm bright silvery, merging 
into metallic bluish on back and yellowish on lower 
sides and belly; the four dark cross bars very faint, but 
usually distinguishable; the first bar very short and lo­
cated under procumbent dorsal spine, second longer and 
under fourth spine, third and fourth under soft dorsal 
dark spot on posterior part of lateral line usually not 
evident; anterior rays of dorsal and anal and outer rays 
of caudal black.14 Above 70 mm upper half of bod;' and 
head dull bluish gray, grading into white in branchios­
tega! region, breast, lower sides and belly; dorsal loj* 
black, anal lobe black1 or clear with black on anterior 
edge,5,5 remainder of these fins dusky; pectoral fins 
slightly dusky; pelvic fins white; caudal lobes very dusty 
along outer rays, lighter toward inner rays; 5 dark 
vertical bars on sides,1

GROWTH

No information.
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AGE AND SIZE AT MATURITY

No information.
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Trachurus latham i Nichols, Rough scad

ADULTS
D. VIII-I, 2 8 ^ - ia-34 (modally 31); A. II-I, 2 4 13~ 
30 (modally 28 3-13); C. 9 +  8, promurent rays 9-10 + 
9-10; r F, 20-22; V. I, 5 ;13 68-77 total lateral line scales 
and scutes, 31-42 scales and scutes in curved lateral line, 
32-39 scutes in straight lateral line ;13 vertebrae 10 +  
1 4 ; l í , is gili rakers 12-16 +  33+11; branchiostegals 7 ;13 
teeth small, virtually in one row in jaws, on head and 
shaft of vomer and on palatines; teeth in a narow band 
on tongue.3

Body proportions expressed as percent SL: Head about
27,6-32.8 (decreasing slightly above 200 mm SL); depth 
24,2-27.5; snout about 8.3-11.4; eye about 7.8-10.0 (de­
creasing to less than 9.2 above 22 mm); upper jaw 10.7- 
12.9; pectoral fin 26.8-32.8 above 100 mm; pelvic fin 
16-18.2 to 100 mm SL, 14-16.2 above 170 mm SL.”

Body slender, spindle shaped; caudal peduncle slender, 
anus placed near first anal spine; snout moderate, obtuse, 
subequal to eye; adipose eyelid well developed, particu­
larly posteriorly; mouth medium, well inclined, termina) 
or subsuperior; lower jaw subequal to upper or a little 
projecting, maxillary of moderate width, ending under 
anterior margin of eye; supramaxillary present. Scales 
small, antedorsal area scaled to opposite middle or an­
terior margin of eye; cheek, opercle and interopercle 
nearly all scaled; scales on membranes between anterior 
3-4 rays of second dorsal and anal fins and on mem­
branes between most rays of pectoral, pelvic, and caudal 
fins; low scaled sheath along bases of dorsal and anal soft 
rays.13 Anterior curved part of lateral line rising mod­
erately, rather abruptly continuous with posterior 
straight part,3 the point of junction usually below the 
eighth or ninth dorsal soft ray; curved part about 1.1-

length unstatedA A d u l t

C 4.2 mm TL
Fig. 74. Trachurus lathami, Rough scad. A. Adult, length unstated. B. Yolk-sac larva, 2.7 mm TL. C. Larva, 4.2 
mm TL. (A, Goode, G. B., 1884: pi. 108. B, C, Original drawings by Nancy S. Smith, modified.)
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1,35 in straight p a rt;13 scales in anterior part transversely 
expanded to a notable extent, but not spinous and with­
out a keel; scales in straight part scute like, keeled and 
spinous;5 ratio of height of straight to curved lateral line 
scales 1.08-1.28; accessory lateral line extending back to 
between eighth spine and fourth soft ray. Spinous dorsal 
fin rather high, the spines connected by membranes, the 
anterior ones rather flexible; the 2 disconnected anal 
spines well developed; dorsal and anal lobes and fold at 
base of fins moderate; caudal fin shorter than head; pec­
toral fin reaching beginning of soft anal origin in large 
specimens, falling considerably short in smaller speci­
mens; pelvic fin reaching to about half distance from its 
base to soft anal origin.13 Pectoral girdle without 
papillae,3 but with a slight furrow on dorsal edge of 
deithral ridge.13
Pigmentation: Color dusky3 to bluish green: above, 
yellowish to golden 3 or silvery 2'3 below; opercle with a 
marginal spot typically present in larger specimens, often 
faint or hardly perceptible; no particularly distinctive 
color marks.3

Characterized by having enlarged scutes along entire 
lateral line, no detached finlet behind dorsal or anal fin, 
and no papillae or furrow on pectoral girdle.2
Maximum length; Reach at least 305 mm SL.13

distribution and ecology
Range; Western Atlantic from Gulf of Maine to northern 
Argentina.13

Area distribution; Upper Chesapeake Bay, Maryland;1 
Absecon Inlet, New Jersey;1[> Indian River Inlet, 
Delaware.3

Habitat and movements: Adults—generally found farther 
“ffshore than other coastal pelagic species, most common- 
V between about 50-90 m ;s frequently taken on or near 
bottom, but probably also occur up in water column and 
maybe near surface.1 Common off Texas sporadically 
uring summer; 5'e rare in Massachusetts and New York 
r«n late August to November.11 Taken in salinities from 

ut 14.01-38.7 p p t13 and temperatures from 14.4-
20 C

bary; c"~3 specimens, 3-5 mm, taken at Indian River
Met, Delaware in June,3

livens les—have been taken far offshore; sometimes asso- 
jellyfish.2 Taken in New Jersey at salinities

30.5 ppt and temperatures of 14-18.5 C.10

SPAWNING

Smallest specimens taken in May 12 or June.'1 

EGGS

No information.

YOLK-SAC LARVAE

No information,

LARVAE

No information.

JUVENILES

Numerous chromatophores usually dispersed conspicu­
ously between posterior lateral line and anal fin base to 
at least 50 mm.14

GROWTH

Juveniles probably range up to about 75-80 mm and 
yearlings probably average 140-175 mm.1,4

AGE AND SIZE AT MATURITY

No information.

LITERATURE CITED

1. Mansueti, R. J,, 1960b: 117-118.
2. Berry, F. H., 1965 (in McClane):748.
3. G insburgi., 1952b:87-89.
4. Merriman, D„ 1943:205-211.
5. Gunter, G., 1945:57.
6. de Sylva, D. P., et al., 1962:130.
7. Miller, G. L., and S, C. Jorgenson, 1973:304.
8. Klima, E. F., 1971:29.
9. Hildebrand, H. H., 1954:301.

10. Milstein, C. B., and D. L. Thomas, 1976:199, 201.
11. Nichols, J. T., and C. M. Breder, Jr., 1927:111.
12. Franks, J. S., et aí., 1972:89.
13. Berry. F. H., and L. Cohen, 1972 (1974): 177-184,

197-204.
14. Schekter, R. C., 1972:84.



1 1 8 D e v e l o p m e n t  o f  F i s h e s  o f  t h e  M id -A t l a n t i c  B ig h t

Uraspis secunda (Poey), Cottonmouth jack

ADULTS

D. V n i-I ,3’7 27 ’-31; 7 A. II-I, 21 >-:-22 (first 2 spines 
covered by skin in medium sized fish 7); C. 9 + 8 (FHB); 
P. 22 '-24; V. I, 5; 3 45 scales in arch of lateral line," 
32-38 scutes in straight lateral line;1 vertebrae 10 +14 
(FHB); gili rakers 5-7 + 14-16 ;1 teeth moderately small, 
in 2 rows in both jaws, those at symphysis of upper jaw 
and inner teeth of lower jaw moderately larger than 
others; no teeth on vomer, palatines or tongue;5 palate 
and tongue covered with thick membranes.7
Head 3.2 "-3.3,7 depth 1.9 °-2.37 in SL; snout 3.1 fl-3.2,7 
eye 4.06—4.1,7 maxillary 2.2, interorbital 2.7, pectorals
1.2, pelvics l . l .n
Body deep, compressed; contour of back a rather steep 
curve from snout to caudal peduncle; ventral profile a 
nearly straight descending line to anal origin, thence a 
nearly straight ascending fine to caudal peduncle; snout 
short, obtuse, moderately longer than eye; mouth small, 
inclined nearly at a 45° angle, lower jaw moderately 
projecting; maxillary short, ending under anterior margin 
of eye; supramaxillary present; adipose eyelid moderately 
developed. Seales small; body scaled; antedorsal area 
mostly scaled, the scalation on back extending to an 
irregular, transverse line above preopercular margin; 
chest sealeless; area between eye and preopercle scaled, 
the scales continuing some distance down cheek, con­
tinuous with scales on upper part of opercle and pre­
opercle; rest of head, including snout, interorbit and a 
strip along midback to dorsal origin sealeless; caudal 
partly scaled, other fins sealeless. Anterior curve in lat­
eral line comparatively long and low, its chord about .7 
length straight part; scales in straight part scute-like, the 
spinous points of the posterior scutes directed forward; 
accessory lateral line reaching about to dorsal origin. 
First dorsal low, the spines flexible and connected by a 
membrane, except the last partly disconnected and pun­
gent; first 4 spines unevenly graduated, the fourth the 
longest; the 2 disconnected anal spines covered by skin; 
anterior soft rays of dorsal and anal not forming definite 
lobes, the folds at their bases present only anteriorly; 
caudal a little shorter than head; pectoral slightly falcate 
reaching to end of curve in lateral line; pelvics reaching 
a moderate distance beyond anal origin.5
Pigmentation: Color when fresh, olive green with 8 nar­
row paler or light gray transverse bands, each narrower 
than the darker interspaces s (bars not evident in speci­
mens larger than about 250 m m 1); head and base of 
caudal with brighter olive to yellowish shades; fins all 
more or less gray to black, well contrasted with body; 
lower front edge of anal and end of each caudal lobe 
white; pectoral grayish or a little paler than other fins;B 
tongue milky white, the white color tapering backward

along bases of gili arches; palate with a similar whit«1 
wedge shaped area tapering backwards, the head of the 
wedge expanding sideways; fren um behind upper and 
lower jaws with a median hyaline area, bordered on end: 
side by a milky white tapering area;5 remainder oí 
mouth cavity dark violet1 to black.5

Distinguishing features are the milky white areas inside 
mouth and the forwardly directly spines of the lateral 
line scutes.5

DISTRIBUTION AND ECOLOGY

Hange: Worldwide in tropical and subtropical waters (V. 
wakiyai Williams is a junior subjective synonym of tr. 
secunda, FHB); in the western Atlantic from Massachu­
setts to Brazil.1

Arca distribution; Monmouth County, New Jersey.4
Habitat and movements: Adults—found primarily in off 
shore waters and around oceanic islands,1 often in depths 
of 40-50 m.*

Larvae—no information.
Juveniles—no information.

SPAWNING

No information.

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Specimens described 50-109 mm SL. ’
At about 50-70 mm 26-27 scutes in straight lateral li^ 

Pigmentation: Specimens from East Africa, 66 mfl> &
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A Adult

Fjg.^75. Uraspis secunda, Cottonmouth jack. A. Adult, 415 mm SL. B. Juvenile, 49.3 mm SL. (Berry, F. H.,

in formalin: head brownish, cheeks and interorbital a 
1'ttle darker; remains of a vertical blue brown band on 
upper operculum and nape; inside of mouth pale; body 
brownish with several blue brown cross bands wider than 
interspaces; first band from dorsal spines through origin 
°f pectoral to just behind pelvic fin base; second from 
front of soft dorsal fin to anus; third from dorsal fin to 
anal spines; fourth from dorsal fin through junction of 
rytved and straight sections of lateral line to front of anal 

’ fifth and sixth from soft dorsal to anal across anterior 
,®nd of cauda] peduncle; a possible eighth band posterior- 
> °u caudal peduncle; crossbands extending onto dorsal 
^  anal finSj but posteriorly becoming very faint 
partis edge of fin; pectoral fin pale except inside base 
? n> inner part of some rays, and axil dark brown;
: â eral base and outer rays of pelvic fin pale to dusky,

middle rays black, and inside of fin black.7
Specimen from off Costa Rica, 109 mm SL: in life black; 
posterior to head, body coloration broken into 8 black 
bars by 8 gold spaces expanded at dorsal and ventral 
ends; third interspace extending through, but not past, 
scaly sheath covering base of second dorsal fin; dorsal 
ends of interspaces 4-7 also extending through scaly 
sheath of second dorsal, their ventral ends extending onto 
rays of anal fin; 2 oblong gold spots on each of first five 
black bars, 1 below, the other above or through lateral 
line; a single triangular gold spot on caudal peduncle; 
all fins black; axial margin of each pectoral fin transpar­
ent; inside of mouth white. After death body color a 
sooty yellow; the 2 rows of spots and the spot on caudal 
peduncle scarcely discernible; a black nuchal band evi-
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Fig. 76. Uraspis secunda, Cottonmouth jack. A. Juvenile, 109 mm SL. B. Juvenile, 320 mm. (A, Hunter, 7. H-, 
and C. T. Mitchell, 1966: fig. 1. B, Fowler, H. W., 1952: fig. 1.)

dent, extending to dorsal portion of eye. Three months 
after preservation in alcohol, nuchal band still visible, but

LITERATURE CITED
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2. Hunter, J. B., and C. T. Mitchell, 1966:57-58

GROWTH
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AGE AND SIZE AT MATURITY
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No information.



Coryphaena hippurus

dolphins
Coryphaenidae





FAMILY CORYPHAENIDAE

This family comprises a single genus with two species, both distributed 
worldwide in tropical and subtropical waters. Dolphins are typically fast- 
swimming fishes of the open ocean, but are frequently found inshore along the 
edges of banks and even within Harbors. They feed mainly on fishes, squid, and 
crustaceans. Only the common dolphin, Coryphaena hippurus, is recorded from 
the Chesapeake Bay region. The pompano dolphin, C. equiselis, has been taken 
as far nordi as New England, but at a considerable distance offshore, this species 
tending to be more pelagic.

There is a striking sexual dimorphism in Coryphaena hippurm. The adult 
males develop a steep face and high, rounded forehead and are more brightly 
colored than the females. The eggs are pelagic.

1 2 3
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Coryphaena hippurus Linnaeus, Dolphin

ADULTS

D, 58-66, usually 59-61; A. 25-31, usually 28 or 29; C. 
9 + 8, procurrent rays 10-14 +10-14; P. 19-21,'7 usually 
19 or 20; V. I, 5; lateral line scales 200-320, usually 245- 
280;1 vertebrae 13-14 +  17-18, usually 13 +  18;1= gili 
rakers 8-9, decreasing in number with age;1 branchioste­
ga! s 7; teeth in jaws and on vomer and pmatine cardiform; 
a patch of villiform teeth on tongue.3

Body depth 4 or more in SL in specimens over 200 m m ;1 
head 4.7-5.7 in SL;!> eye 5.2, snout 3.0, maxillary 2.2,”  
pectoral fin 1.5 in head,3

Body elongate, compressed, its greatest depth forward of

center, becoming attenuate toward ta il;11 adult males 
bull-headed,1 the anterior profile nearly vertical; cleft of 
mouth wide, lower jaw projecting; maxillary reaching 
middle of eye or beyond. Lateral line complete, its an­
terior part wavy, its greatest flexure an angular, upward 
bend about over center of appressed pectoral fin.1’ 
Dorsal fin single, greatly elevated, extending from nape 
nearly to caudal fin; anal fin similar but shorter, both 
without distinct spines; caudal fin widely forked; pectoral 
short and small; pelvics well developed, partly received 
in a groove in the abdomen. Body covered with small 
cycloid scales;3 head and operculum mostly sealeless, a 
scaled area below and behind eye.11 Pseudobranch 
absent.3

A A d u l t c a .  6 00  nun

iy, >%jt

c a . 612  mmB A d u l t

)

Fig. 77. Coryphaena hippurus, Dolphin. A. Adult male, ca. 600 mm. B. Adult female, ca. 612 mm. C. Egg, 5.3 
hrs, after capture. D, Egg, 8.3 his. after capture. E. Egg, 19.3 hrs. after capture, showing developed embryo 
with melanophores and xanthophores. (A, B, Goode, G, B., 1884: pi, 109, C-E, Hito, S., 1960: fig. 1, a~c.)
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Pigmentation: Color in life variable; ground color green, 
yellow, or silver, overlain with vertical bands or bars 
ranging from dark olive to black; bars restricted to head 
and trunk in many, the tail being same color as bars; in 
others barring uniformly distributed over entire body or 
completely lacking.’ Swimming free, a rich, almost tur­
quoise blue with tinges of yellow. Uniformly silvery 
¿ter death.1
Maximum size: Largest recorded 1590 ram,1’

DISTRIBUTION AND ECOLOGY

Range: Cosmopolitan in tropica! and subtropical wa­
ters; 1 in the western Atlantic from Nova Scotia and Ber­
muda to Brazil and throughout the Gulf of Mexico;14 
rare north of Cape Cod.1
Area distribution: Ocean City, Maryland; 1 York River, 
Virginia;IS Atlantic, Cape May, and Ocean counties, 
New Jersey.11'

Habitat and movements: Adults—pelagic, closely asso­
ciated with floating and drifting objects on the high 
seas;411 s',!1 common at certain times in Caribbean, Gulf 
of Mexico, Florida Current, and Gulf Stream; particu­
larly abundant in Gulf Stream in June; caught by sport- 
fishermen in considerable numbers along U.S. Atlantic 
coast where Gulf Stream comes close to land—southern 
Florida, Cape Harteras, North Carolina and Ocean City, 
Maryland; most abundant off Puerto Rico from January 
to March, absent in summer, and moderately common 
from October to December. General range probably best 
described by 20 C isotherm- Greatest concentrations 
generally found over depths from 0-36 m and 180-1800
m.

Larvae—no information.

Juveniles—tolerate coastal waters, being taken occasion­
ally in turbid waters and shallow water near docks;1 
often congregate near drift lines where they drift beneath 
flotsam;6 abundant in Gulf Stream in June, September,

3 . 9  mm TL

2g

4 . 3  mm TLB

C

in m W ia  hippurus, Dolphin. A. Yolk-sac larvae, newly hatched 3.9 mm TL. B. Yolk-sac larva, 5-7 
tcfing, 4.3 mm TL. C. Yolk-sac larva, 1 day after hatching, S.8 mm TL. D. Larva, 4 days after
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and October, uncommon in March and April.1 

SPAWNING

Location: In western Atlantic, probably occurs mostly 
south of Cape Kennedy, Florida3 but ripe females have 
been taken off Ocean City, Maryland.1
Season: Off Maryland in July and August (based on pres­
ence of ripe females); in Gulf Stream most intense in 
early summer;1 in Florida Current from November to 
July, peaks in M arch;4 off Puerto Rico eggs most ad­
vanced in February; spawning probably occurs in re­
sponse to rising surface temperatures and thus takes 
place earlier in Caribbean than in Florida Current or 
Gulf Stream, however there are reports of ripe fish off 
the Virgin Islands as late as August and throughout year 
at Miami; spawning probably occurs more than once 
during a single spawning season,1
Fecundity: 60,000-1,000,000 eggs at each spawning, 
spawn 2 or 3 times a year; fecundity increases sharply 
with size.1

EGGS

Buoyant, spherical, colorless; 1.2-1.6 mm in diameter; 
yolk coarsely segmented, the segmentation indistinct 
after preservation; 1 oil droplet, light yellow in color, 
.3-.4 mm in diameter.3

EGG DEVELOPMENT

Many melanophores and xanthophores appear on em­
bryo, yolk, and oil globule during development. Hatch 
in about 2 days at 24-26 C.2

YOLK-SAC LARVAE

3.9 mm at hatching.

Anus somewhat posterior to middle of body; 17 +15 
myomeres; oil globule situated at posterior part of yolk.2

LARVAE

Yolk absorbed at 5.7 mm (4 days after hatching).2
Dorsal fin rays first evident at 6 mm NL (start above 
myomere 24 and proceed anteriorly and posteriorly), 
developing in all specimens by 8 mm SL. Anal fin rays 
first evident at 6 mm NL (start about below myomere 
23 or 24 and proceed anteriorly and posteriorly), develop­
ing in all specimens by 7 mm NL; full complement first 
observed at 8 mm SL and present in all by 12 mm SL. 
Full complement of caudal fin rays first observed at
15.6-16.5 mm SL, present in all by 19,5 mm SL. Full 
complement of pectoral fin rays first observed at 11 nun

SL, present in all by 13 mm SL.11
Head spination diagnostic: At 10.5 mm sphenotic spine 
thick and moundlike; supratemporal spine small, sharp, 
at angle of opercular slit; 2 small spines anteriorly at 
preopercular angle (sometimes a third); 2 groups of 
spines in posterior preopercular series, the upper group 
a pair of long, divergent spines reaching we]] across the 
opercle, the lower group consisting of 1 or 2 small spines: 
supraorbital process quite conspicuous on posterodorsal 
margin of orbit.1
Caudal development: At 5.0 mm NL some caudal sup­
port elements present in cartilage near tip of notochord; 
at 7.0 mm NL flexion beginning, complete by 7.5 mm SL. 
Ossification sequence for caudal support elements as fol­
lows: 8.0 mm SL, urostyle; 9.5 mm SL, neural spine n{ 
preural centrum 3, preural centrum 2 and 3 and their 
autogenous haemal spines, parhypural, hypurals 1-4; 10.6 
mm SL first (anteriormost) uroneural and hypural 5;
14.6 mm, the 2 épurais.20
Pectoral development: At 5.0 mm NL a simple rod- 
shaped cleithrum and a coracoscapular cartilage present; 
at 5.5 mm NL supradeithrum first evident, present in ill 
by 6.3 mm NL at which time posttemporal also evident; 
at 8.1 mm SL coracoid beginning to ossify; at 9.5 nun SL 
scapular starting to ossify; at 9.5 mm SL scapula starting 
to ossify around scapular foramen; postcleithrum begin­
ning to ossify at 9.5 mm SL, not readily seen until 11.9 
mm SL; at 11.9 mm SL all 4 radiais present, the dorsal- 
most starting to ossify, all ossifying by 12.3 mm SL; 
supratemporal first observed at 18,0 mm SL.17 At 10-20 
mm specimens with erected dorsal and anal fins resembk 
miniature feathers.1
Pigmentation: Entire sides of body marked with a pat­
tem of alternating dark and light bars continuing onto 
dorsal and anal fins, except for posteriormost rays where 
there is a solid dark patch.1

JUVENILES

Full complement of dorsal fin rays first observed at 180 
mm SL, present in all by 24 mm SL.20
By 25 mm sphenotic spine reduced to a  welt and supri- 
temporal very short; anterior preopercular series an 
small spines of posterior preopercular series almost ab­
sent. At 35 mm all spines reduced to tiny points escep 
for larger posterior preopercular group. At 38 mm °nl' 
largest posterior preopercular spines visible. By 46 mnt 
no trace of head spination.1
Teeth on tongue not well developed below 75 mm; 111 
larger specimens patch usually ovoid, covering een1** 
half of width of tongue.1 Scales first appear at lf)0— 
mm FL as minute platelets embedded in rows of s® J 
pockets on caudal peduncle; at 180 mm FL scales ea« ] 
visible under magnification, with 10-12 circnli and a ra
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Length unknown

L e n g t h  u n k n ow n

K  STftÄ»:
«mí B. B. Couette, 1959.- jtg. 1.)
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dins of about .5 mm; at 200 mm posterior portions of 
scales begin to break through integument and have 
14-18 circuli and a radius of .7 mm.'

Caudal development: Between 40—47 mm SL fusion of 2 
epurals to 1 accomplished; fusion of 2 uroneurals to 1 
occurs between 75-85 mm SL; by 106 mm SL hypurals 
1-2 and 3-4 fused to form a dorsal and ventral plate.17
Pigmentation; Bars of smaller specimens obscure at 
sizes much larger than 100 mm; pelvics dark; caudal fin 
pigmented except for tips of each lobe at sizes smaller 
than 200 mm.1 Colors in life variable; When swimming 
free, mottled with red, orange and gold; upon capture 
alternating blotches of blue, green, gold, rea and orange 
sometimes appearing as vertical stripes on sides; in cap­
tivity darker, dorsal surface dark blue, sides gold and 
green, ventral surface pale.5

GROWTH

Very rapid,4 averaging 2-5 mm/day,5 725 mm in first 
year, 450 mm in second year; a captive male grew from 
.5 kg to 16.3 kg in about 8 months; at same age, males 
larger than females.4

AGE AND SIZE AT MATURITY

May spawn in first y ea r;1 maximum life span about 4

years, but few live to this age.1'15 Females begin to ma­
ture at about 350 mm (slightly smaller than males), 50$ 
mature at 450 mm, 100® mature by 550 mm.1
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FAMILY BRAMIDAE

The family Bramidae includes approximately 18 species allocated among 6 
genera. With few exceptions bramids are truly oceanic, their distributions gen­
erally being correlated with temperature and current structure. Many species 
are typically small and some are quite rare. Although a number of species occur 
in the western Atlantic, only one, Taracticthys longipinnis> has been recorded 
from the Chesapeake Bay region.

The family is very poorly known anatomically and difficult to characterize. 
Even such typically conservative percoid characters as vertebral number and 
pelvic fin ray count are variable. The general bramid appearance, however, is 
quite distinctive and all have a single dorsal fin with the anterior spines forming 
an integral part of the dorsal lobe (when present). In addition all species, as 
juveniles, adults, or both have spiny or keeled scales and all adults have smooth 
opercular and preopercular margins.

Larval and juvenile specimens of many species have been described, however, 
developmental information for most is incomplete.

In general, considerable morphological changes occur with growth, often 
continuing into late juveniles and young adults. The young of all species are 
pelagic (Mead, 1972).

131
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Taractichthys longipinnis (Lowe), Bigscale porqfret

ADULTS

D. 33-38, 5 or 6 graduated, unbranched rays anteriorly, 
the remainder branched; A. 27-30, 4 or 5 graduated, un­
branched rays anteriorly, the remainder branched; F. 20- 
22;* V. I, 5 ;3 scales 39-46 in horizontal scries,4 about 20 
rows above origin oí anal fin;3 vertebrae 19-21 + 25-26; 
gili rakers 1-3+  6-9 on first arch; branchiostega^ 7; 
bands of pointed, recurved, conical teeth in jaws, some 
external to mouth when closed, the inner anterior pre- 
maxillary and mandibular teeth the longest; a narrow 
band of teeth on palatine, none on vomer or tongue.4
Head 4.5,2 depth 1.6-2.1, pectoral fin 2.4-2.8 in SL; eye
4.5-4.9, snout 3.2-3.8, pelvic fin 3.8-4.4 in head.1
Body massive, compressed/’ anus in posterior quarter of 
space between origin of pelvic and anal fins; dorsal pro­
file of head between eyes strongly arched and rounded; 
snout rounded; eye nearly round in small adults, verti­
cally elliptica! in larger ones; lower jaw terminal. Head 
and body, except fur lower jaw, snout, free edges of 
operculum and preoperculum, covered by heavy, spine­
less scales of highly variable outline; scales on remainder 
of body with spines (in specimens smaller than 400 mm) 
which are erect or, posteriorly, antrorse, forming distinct 
horizontal lines on body; last scale on caudal peduncle 
distinctly larger than anteriomiost scale on central caudal 
fin rays; bases of paired fins with small, smooth scales; 
caudal fin lobes almost fully scaled, middle rays naked 
distally. Dorsal and anal fins moderately stiff, erect, and 
covered with scales, not depressible into a groove, an­
terior lobes high anrl falcate, but changing markedly in 
shape and height with growth; pectoral fin extending 
beyond anal fin lobe, pectoral axil with a large deep 
cavity, roofed above with a band of 5 large scales; pelvic 
fin short, decreasing in relative length with growth,4 axil 
with a well developed axillary process;3,4 caudal fin 
broad and stiff, margin evenly concave; transverse caudal 
grooves well developed. Gili rakers lath-like, longest a 
little more to slightly less than half length of opposing 
gili filament.4
Pigmentation; When fresh, body suffused with dark 
crimson or violet, snout pale to flesh colored.2 In pre­
servative body brownish or bronze above, many oí the 
scales with dark vertical marks, silvery laterally and ven- 
traJlyv âors&J and anni Bm silvery, with blackish margins 
anteriorly and at tips of prolonged portions, continued 
submarginally along the short rays, the tips of which are 
white and project beyond the black stripe; pectoral fin 
blackish above, grayish below; pelvic fins hlack with 
white tips and white internal edge; caudal fin with black 
upper and lower margin, the concave portion with white 
margin and black submarginal band; iris brownish, pupil 
bluish black.2

Maximum size: Largest recorded 852mm*

DISTRIBUTION AND ECOLOGY

Range; Both sides of Atlantic in tropical and temperata 
regions; in western Atlantic from Nova Scotia to the Gulf 
of Mexico and in eastern Atlantic from Great Britain to 
South Africa.4
Area distribution; Ocean County, New Jersey.2’4
Habitat and movements; Adults—typically oceanic to 
considerable depths, but occasionally taken in shallow 
waters; may school; lower temperature limit possibly 
around 10 C.4
Larvae—specimens smaller than 20 mm tropical in east­
ern, western, and centra} Atlantic (this includes some ju­
veniles),*

Juveniles—specimens between 20 and 150 mm known 
only from the western Atlantic from stomach contents of 
tunas and Alepisaurus.*

SPAWNING

No information.

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

To 7 mm.
At 5.1 mm rays formed in anterior half of dorsal and and 
fins; fin ray formation complete in dorsal and ana) by
5.5-6,5 mm. At 5.1 mm rays formed in caudal fin helo* 
urostyle, caudal fin ray formation complete by 5,5-&J 
mm. Pectoral and pelvic fin ray formation complete by 
5.1 mm; urostyle straight at 5.1 mm; flexion occurs be­
tween 5.5 to 6.5 mm, A diagnostic fringe-like series 
short, uniform spines present along anterior aQ 
ascending arms of preopercle by S.5-6.5 mm.4

Pigmentation; At 6.5 mm first traces of pigment appf’ar 
as a few melanophores on guiar fold and a light evfß 
coloration of anterior half of body; a sharp demarcation 
evident between white caudal peduncle and fin al 
darker anterior body.4
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A A d u l t

Pig- 80. Taractichthys longipinnis, Bigscale pomfret. A, Adult, 765 mm, B. Yolk-sac larva, 5.5 mm SL, C. Ju­
venile, 10.0 mm SL. (A, Barnard, K. H., 1948: pi. 10. B, C, Mead, G. W., 1972: Hg. 41.)
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Fig. 81. Taractichthys longipinnis, Bigscale pomfret. A. Juvenile, ca. 30.0 mm SL. B. Juvenile, 74.0 mm SL. 
(A, Mead, C. W „ and Maui, G. E., 1858: fig. 1. B, Mead, G. W., 1972; fig. 40.)
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\

Urvae

fig, 82. Taractichthys longipinnis, Bigscale pomfret. A. Young adult, 300 nun SL. B. Young adult, 357 mm SL. 
{A, Barnard, K. H., 1948: pi. 10. B, Mead, G. W., 1957: fig. I.)

JUVENILES

Fin r.. 7 r   , ,  „ , , 7 mm and larger.
j.v  V, Ion»afion complete before yolk completely ab-

larval stage, as defined here, does not exist. Body scalation complete by 8-9 mm. Below 10 mm
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Fig. 83. Taractichthys longipinnis, Bigscale pomfret. A. Young aduît, 406.4 mm TL. B. Adult, 618 mm SL- 
(A, Fowler, H. W., 1956: 4. B, Bigelow, H. B., and W. C. Schroeder, 1929: 362.)

restricted to 1 to 4 long recurved canines in anterior end 
of each half of upper and lower jaw; a few minute teeth 
developing on the posterior parts of both jaws between 
10 and 15 mm. Between 10 and 20 mm the following 
changes occur: Interorbital becomes narrower relative to 
eye; pelvic fin, which extended to anal fin origin at 10 
mm, fails to reach that point; spination on scales in­
creases; pigmentation often appears on pelvic fins. Be­
tween 20 and 200 mm major changes in form of body and 
fins occur (see Fig. 84); at 35 mm scale development on 
pelvic fins begins, but is still not complete by 110 mm; 
dorsal, anal, and pelvic fins become darker.1

AGE AND SIZE AT MATURITY

No information.

LITERATURE CITED

1. Mead, G. W., and G. E. Maui, 1958:398.
2. Barnard, K. H., 1948:374.
3. Fowler, H. W., 1956:1-4.
4. Mead, G. W., 1972:83-91.
5. Bigelow, H. W., and W. C. Schroeder, 1963:361-3®
6. Wheeler, A., 1962:257-260.
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Fig. 84. Taractichthys longipinnis, Bigscale s í i  n S  £1.0 nan,
ca. 706 nun, 618 mm, ca. 268 mm, ca. 268 mm, 74 mm. B. Baea to irum.
10.6 m m . (Mead, G. W., 1972: fig. 39.)
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Diapterus olisthostomus 
Eucinostomus argenteus 

Eucinostomus gula

mojarras 
Gerreidae
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FAMILY GERREIDAE

The Gerreidae includes about 40 species distributed worldwide in tropical 
inshore waters, a few extending into temperate waters. They are found most 
frequently on sand or mud bottoms in shallow water and often extend into brack­
ish or occasionally even fresh water. Three species have been recorded from the 
Chesapeake Bay region.

Mojarras are small, compressed, silvery fishes with deeply forked caudal fins. 
They have extremely protrusible upper jaws which protrude downward and are 
used in feeding on a variety of benthic invertebrates. Other significant characters 
of the Gerreidae are as follows: dorsal and anal fins depressible into a basal scaly 
sheath; dorsal fin usually with nine spines and 10 soft rays; predorsal configuration 
0 /0/0 + 2/14-1 /; pelvic fin 1, 5, pelvic axillary process well developed; small 
teeth present in jaws, none on vomer or palatines; branchiostegals 6; subocular 
shelf present on second suborbital; supramaxillary absent; vertebrae 10 + 14; prin­
cipal caudal rays 9 +  8; procurrent spur present (GDJ).

Reproductive information on this family is sparse and developmental in­
formation is essentially non-existent.



142 D e v e l o p m e n t  o f  F is h e s  o f  t h e  M id - A t l a n t i c  B ic it t

D iap teru s olisthostom us (Goode and Bean), Irish pompano

ADULTS

D IX, 10; s'7  ̂ A. UI, S; C. 9 + 8, promirent rays 
U  + 1 0 ;s V. I, 5 ;7 38-45 scales in a lateral series;8 verte­
brae 10 +14; 5,7 gili rakers 10-11 on lower lim b;6 bran- 
chiostegals 6 ;7 jaws with small, slender teeth, no canines; 
no teeth on vomer or palatines.8
Head 2,8-3.3, depth 2.0-2.7 in SL; snout 3.1-4.0, eye
2.A-3.7 in head.8
Body compressed, rhomboid,7 short and very deep, an­
terior profile steep;8 snout conical, blunt; mouth large, 
little oblique;7 maxillary reaching slightly past anterior 
margin of pupil;8 premaxillaries extremely protractile, 
the ascending process extending to above eye, closing a 
deep groove in top of head ;7 premaxillary groove broad 
and covered with small scales extending forward almost 
to nostrils (narrower and free from scales in specimens 
smaller than 150 m m );8 supramaxillary absent.7 Dorsal 
and anal fin margins very concave; second dorsal spine a 
little shorter than third, second anal spine shorter than 
th ird ;6 caudal fin deeply forked, lobes longer than head; 7 
pectoral fins reaching to or a little past anal fin origin; 
pelvic fins reaching to anus, the first soft ray usually with 
a short filament.8 Gili rakers short, broad; gili mem­
branes separate and free from isthmus.7 Freopercle ser­
rate; preorbital entire.7,8 Second interhaemai spine large, 
spear-shaped, with a ridge in front and a groove behind. 
Swim bladder cylindrical) with a narrow tube at posterior 
end curving upward and forward just in front of inter- 
haemal spines and enlarged at its extremity' to form a 
bulb lying just under the body waff between anus and 
anal fin origin.8
Pigmentation: Color silvery, olivaceous above, paler be­
low; no dark stripes along scale rows; large specimens 
with dusky punctulations On sides and no trace of bars; 
spinous dorsal fin with black margin; all fins with dusky 
punctulations, except pectorals, which are pale with a 
faint dusky bar at base; anal and pelvic fins greenish 
yellow in life; snout dusky,8

DISTRIBUTION AND ECOLOGY

Range: Chesapeake Bay * to Bahia, Brazil, rare north of 
Florida.8

Area distribution: Upper and lower Chesapeake Bay.8

Habitat and movements: Adults—euryhalfne;8 in Puerto 
Rico frequent mangrove channels and river mouths,8 
Taken in salinities from fresh w ater8 to 30 p p t2 and 
temperatures from 15.8-25,6 C.8

Larvae—no information.

Juveniles—common on turtle grass beds in slightly turbid 
water, also frequent around mangroves and around goi. 
go maris on mud bottoms (FDM); taken in salinities from
0.7.31.3 p p t9 and temperatures from 16.8 °-31.8 C.8

SPAWNING

Ripe females taken in Puerto Rico in December and April 
(FDM); smallest specimen (30 mm) in a study in St, 
Lucie Estuary, Florida taken io May.6

EGGS

Figured but not described.1

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Four to five faint dusky vertical bars on sides.8

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information,

LITERATURE CITED
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7. Evermann, B. W., and M. C. Marsh, 1902:205, 20»-
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A A d u l t ca. 185 mm SL

Fig. 85. Diapterus olisthostomus, Irish pompano. A. Adult, ca. 185 mm SL. B. Egg (putative), (A. Evermani*, 
B. W., and M. C. Marsh, 1902: fig, 62. B, Bass, T. S., 1972: 34.)
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Eucinostomus argenteus Baird and Girard, Spotfin mojarra

ADULTS

D. IX, 10; A. III, 7; , C. 9 +  8, procurrent rays 10-
11 +  10;13 V. I, 5 ;5 lateral line scales 11 48; 4’1(1 vertebrae 
10 + 14; gili rakers on lower limb 8 ; lf! b ran chios te gals 
6; small, slender teeth in jaws, none on vomer or 
palatines/
Head 2.8-3.5, depth 2.6-3.1, pectoral fin 2.S-3.8, pelvic 
fin 4.3-5.9 in SL. Snout 2.9-3.5, eye 2.7—3.5, upper jaw
2.7-3,1, prema sillar y groove 2.1-2.4 in head.1'1

Body compressed, slender, back very little elevated, the 
curve a gentle one from nape to caudal peduncle; snout 
rather long and pointed; mouth moderate, nearly hori­
zontal; maxillary reaching anterior edge of pupil, exposed 
portion triangular; supramaxillary absent; premaxillaries 
extremely protractile, ascending processes extending to 
above eye in a deep groove in top of head. Dorsal spines 
slender,5 the second not enlarged and a little shorter than 
third; * dorsal fin more deeply notched than in E. gula; u 
second anal spine slightlv shorter than th ird ;s,e pectoral 
fins scarcely reaching anus; pelvic fins short.5 Premaxil­
la ry groove naked, uninterrupted by a transverse row of 
scales;7 posterior part of premaxillary groove narrow, the 
scales to the side extending anteriorly to front edge of 
eye, almost to nostrils/ Gili rakers short, broad; gili 
membranes separate, free from isthmus; pscudobranch 
concealed.■’ Preorbital and preopercle e n tire /15 Com­
pound interhaemal forming a posteriorly tapering conical 
receptacle into which swim bladder is tightly inserted 
and pinched slightly at point of insertion;7 greatest width 
of eone 2-2.6 in anterior length of interhaemal.15
Pigmentation: Olive buff K‘ to greenish with bluish reflec­
tions“ on dark mottling 5 above, silvery below;6 some 
with 4 half bands of smoke gray on upper part of sides, 
and vague blotches and a few interrupted dusky lines 
along scale rows ; 15 spinous dorsal fin with black mar- 

other fins mostly pale ;5,5 pectoral axil dusky; 
snout blackish/

Maximum size: Largest recorded about 190 mm.4

DISTRIBUTION AND ECOLOGY

Range; Both coasts of tropical America; in the western 
Atlantic from New Jersey to Rio de Janeiro, including tk 
Gulf of Mexico;3 in the eastern Pacific from southern 
California to Ecuador and the Galapagos Islands.1’1

Area distribution: Near Ocean City, Maryland; 15 Atlan­
tic, Cape May and Monmouth counties, New Jersey.”

Habitat and movements: Adults—euryhaline; 3 often seen 
just above bottom on shallow sand flats;4 appear to b  
somewhat ecologically separated from E. gula in that 
tliçv show considerable penetration of marshes,11 how­
ever-, large specimens seem to prefer draper, more saline 
offshore waters to the bays and bayous and apparently at 
least some migrate there in the fall.15 Occur in Chesa­
peake Bay in late July and August1“ Taken in salinities 
from 0.2-45.2 ppt and temperatures from 12.8-36 Cy to 
depths as great as 67 m,i:

Larvae—no information.

juveniles— occur commonly in marshes and inshore 
waters,” being somewhat separated ecologically fron! 
juvenile E. gula which occur primarily in beach and high 
salinity areas,15 also common on shallow turtlegrass beds 
and around red mangrove (FDM). At Bayport, florid1 
individuals 16 mm  or less present in marshes in t’vw’1 
month, but at Cedar Key only in May, October and 
December.11 Taken in salinities from 3.76-29.2 ppt aro 
temperatures from 18.9-31.0 C /

SPAWNING

Probably occurs offshore 15 over an extended peri d 
smallest individuals taken May-Decemher in Florida

A A d u l t

Fig. 86, Eucinostomus argenteus, Spotfin mojarra. A, Adult, 80 mm SL. (Meek, S. E., a n d  S. F. H ildebrand , 
1925: p i  62, fig. 1.)
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EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE
No information.

LARVAE

No information.

JUVENILES
Inter haemal eone development: At 15 mm first and sec­
ond interhaemals fused, the second forming a posterior 
brace for the triangular, blade-hke first interhaemal; at 19 
mm a slight elevation on anterior margin of first inter­
haemal; at 21 mm elevation gives rise to 2 diverging 
flanges; at 35 mm flanges expanded to envelop the swim 
bladder, forming a receptacle which opens widest an­
teriorly and tapers to a slit posteriorly; at 46 mm the 
flanges meet and fuse along the ventral midline to form 
a posteriorly tapering eone into which the posterior 
portion of the swim bladder inserts.2

: Pigmentation: Smaller specimens often with irregular

dark bars and blotches on sides.6

GROWTH

No information.

AGE AND SIZE AT MATURITY

Two males, 51.5 and 53.3 mm, in advanced state of 
gonadal development, but not ripe, taken in St. Lucie 
River, Florida.15
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Eucinostom us su la  (Quoy and Gaimard)> Silver jenny

ADULTS

D. IX, 10; A, III, 7; z.’Lia c . 9 + 8, procurrent rays 10- 
11 + 10; 17 lateral line scales 44—48; --'!J vertebrae 10 + 
14;:i l7 gili rakers on lower limb 8; 111 branchiostegals 6; :i 
small slender teeth in jaws, none on vomer or pala­
tines,34
Head 2.9+1,4, depth 2.2-2,6, pectoral fin 2.7-3.4, pelvic 
fin 4,1-5.2 in SL. Eye 2.6+1,0, upper jaw 2.7+1.0, pre- 
maxillary groove 2.3-2.6 in head.1“

Body elliptical, moderately compressée!, back moderately 
elevated;2 anterior profile gently convex, except for 
slight depression between eyes; mouth small, maxillary 
reaching to or slightly past anterior margin of orbit; 7,111 
supramaxillary absent; premaxillaries extremely protrac­
tile, the ascending processes extending to above eye, in 
deep groove in top of head,3,4 Scales large, cycloid.4 
Dorsal spines rather weak, second and third almost equal 
in length; second anal spine shorter but stronger than 
third; caudal fin forked; pectoral fins long, reaching 
nearly to anal fin origin; pelvic fins rather short, usually 
not reaching to anus+ '” Naked prein axillary groove in­
terrupted by a row of scales across middle (sometimes 
incomplete), so that rounded posterior part of groove is 
completely surrounded by scales1,2,111 and forms a pit.1 
Preorbital and preopercle entire.2,111 Compound inter- 
haemal cone-shaped, hollow,4 greatest width of eone
1.7-2.0 in anterior length of interhaemal;111 swim bladder 
with 2 small appendages anteriorly, extending forward 
to sides of cranium, tapering posteriorly, coming to a 
point inside hollow interhaemal eone,2 but not con­
stricted at entrance.1*

Pigmentation; Silvery with bluish reflections above,1 
with dark stippling on the median posterior part of most 
scales on the upper sides creating 4-5 longitudinal lines 
between curved lateral line and dorsal fin; 111 median fins 
more or less dusky; spinous dorsal fin with black mar­
gin ; 2,111 paired fins pale,1,2’111

Size; To nearly 180 mm.1

DISTRIBUTION AND ECOLOGY

Range: Massachusetts and Bermuda to Argentina includ­
ing Gulf of Mexico; 1 occurs only as a straggler north of 
Beaufort, North Carolina.4
Area distribution; Chesapeake Bay at Cape Charles City. 
Virginia.4

Habitat and movements; Adults—in shallow water along 
coast, sometimes into brackish water; appear to prefer 
clean, sandy bottom, but also taken over oyster beds and 
mud; 13 in mangrove-lined tidal creeks in Bahamas;1 at 
Cedar Key, Florida, most specimens taken from beach 
arcas farthest from marsh.* Taken during all months ex­
cept April, although less abundant or absent in Febru­
ary, March, May, and June; particularly abundant
in September.3,13 Taken in salinities from 0.1-45.2 ppt'- 
(usually taken from 24-32 ppt at Cedar Key 11) from 
temperatures from 7.2+36 C and to as deep as 67 m+

Larvae—in Texas taken June-October in tide traps and 
plankton nets.7

Juveniles—common on protected beaches with sand nr

A A d u lt

Ffg. 87. Eucinostomus gula, Silver fenny, A. Adult, 6S.S mm TL. (Böhlke, /. E., and C. C. G. Chaplin, 1988: 
3&3, ©  Academy of Natural Sciences of Philadelphia. Used with the permission of the authors and publishers.)
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sand and rock bottoms (FDM); specimens 14-17 mín 
first found in July at Cedar Key, Florida,1’ ”  but prob­
ably first appear in June and continue to appear until 
December-“’14 Taken in salinities from 0,09 ,!-30 ppt-“

SPAWNING

Probably occurs offshore during late winter and 
spring,11-14 however, one ripe female taken in November 
at Cedar Key,” and smallest specimens at St. Lunie estu­
ary taken in October and November;11 in Puerto Rico 
one ripe female taken in December and one in April 
(FDM).

EGGS

No information.

EGG DEVELOPMENT

-No information.

YOLK-SAC LARVAE

No information.

larvae

No information.

JUVENILES

''T to at least 60 mm, ,5 irregular blotches present from

middle of sides transversely over back from nape to 
caudal peduncle.111

GROWTH

No information.

AGE AND SIZE AT MATURITY

Mature at least by 81 mm.14
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Haemulon aurolineatum 
Haemulon plumieri 

Orthopristis chrysoptera

grunts 
Haemulidae



Blank page retained for pagination



FAMILY HAEMULIDAE

The family Haemulidae comprises 17 genera, 11 of which are endemic to 
the New World. This is primarily a tropical group and in the western Atlantic 
only two genera (three species) out of seven occur as far north as Chesapeake Bay. 
The common name, “grunt,” results from swim-bladder amplified sounds produced 
by grinding the pharyngeal teeth together.

The overall external appearance of the haemulids is reminiscent of the snap­
pers (Lutjanidae) and this has led to some confusion in the literature. Externally 
they may be readily distinguished from the lutjanids by the presence of scales 
on the lacrimal, upper snout, and preopercular flange and by the presence on 
the chin of a median longitudinal groove, or a pair of pores or both, these being 
associated with the lateral line system. The absence of canine teeth in the jaws, 
and of teeth on the vomer is a useful character when dealing only with western 
Atlantic specimens, but is not valid on a worldwide basis. Osteologically, the 
haemulids differ from the lutjanids in many characters. Particularly significant 
are the absence of a subocular shelf, the presence of 26 or 27 vertebrae (versus 
24 in lutjanids), the presence of a procurrent spur, the absence of trisegmental 
pterygiophores in the median fins, and the presence of a rounded vertical flange 
on the posterior margin of the metapterygoid which overlaps the ventral arm of 
the hyomandibular. The typical predorsal configuration is 0/0 +  0/2 + 1/1/ 
versus 0 /0/0 + 2 /1  + 1 /  or 0/0 + 0/2/1 + 1/ in the Lutjanidae (GDJ),

So far as is known, reproduction is by pelagic eggs and there is no parental 
care (Breder and Rosen, 1966). The eggs possess no particularly distinctive fea­
ture. There is one oil globule located at the anterior end of the yolk sac. De­
velopmental information on haemulids is sparse and at present not adequate to 
allow description of unifying characters other than those characteristic of the 
adult.
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H aem ulon aurolineatum  Cuvier, Tomtate

ADULTS

D. XII to XIV, 14-15 (usually XIII, 15 3); A. III, 9 ^  
(rarely 8 1); C. 9 + 8, procurrent rays 11-12+ 10-11; 8 P. 
17-18 (usually 17 V, 1, 5 ;7 lateral line scales 49-52, 
scales around caudal peduncle 22; 1*i vertebrae 10 + 1 6 ;8 
gili rakers 24-28;1,9 branchiostega^ 7 (GDJ); teeth not 
strong, outer series enlarged; no teeth on vomer, palatines 
or tongue-7
Head 2.8.; depth 2.7-21.7 3 in SL; snout 2.5, eye 4.2, max­
illary 2.0, interorbital 3.7, pectoral fin 1,5, pelvic fin 2.0 
in head.7
Body elongate, back slightly elevated, anterior profile 
slightly convex; snout rather long, pointed, eye large;7 
maxillary reaching a point below posterior edge of lens 
of eye. ' Scales slightly enlarged anteriorly; r longitudinal 
scale rows below lateral line parallel to longitudinal axis 
of body.'’'’ Pelvic fin with a well developed axillary 
process.7 Gili rakers short.1,3 Preopercle serrated.1 Chin 
with a central groove behind symphysis."
Pigmentation; Color in life silvery white, slightly bluish 
above, with iridescent reflections; edges of scales of body 
light yellow, forming continuous light yellow lines, those 
below lateral line horizontal, those above oblique;11 a 
larger bronze to yellow lateral stripe running the length 
of the body from the eye to a large, dark brown or black 
caudal spot; 1 a second narrower stripe on back above 
lateral line;3 head silver}' yellowish above; inside of 
mouth re d ;11 dorsal, anal, caudal, and pelvic fins chalky 
to light gray; base of soft dorsal and anal fins dusky 
gray; no black blotch beneath free margin of preopercle.7

Maximum size; Slightly less than 250 mm.1

d is t r ib u t io n  a n d  e c o l o g y

Range; South of Cape Cod to Brazil and along Central 
American ooast throughout Gulf of Mexico; Bermuda 
population recognized as a separate subspecies by 
Ginsburg (1948).1
Area distribution: Lower Chesapeake Bay.3

Habitat and movements: Adults—frequent grass beds and 
other open areas;11 found from shore to outer reefs in 
Florida,1 being particularly common around offshore 
reefs;11 abundant on shrimp grounds of the Tortugas and 
the Gulf of Mexico; remain to some extent in shallow 
inshore waters in winter off Florida.1

Larvae—-no information.

Juveniles—often found in sea grass beds;3 swarm around 
shores and wharves near Pensacola, Florida,13 seek shel­

ter among spines of the long-spined sea urchin, Diadema 
antillarum (FDM). Taken off Florida in salinities from 
17.5 to .30.0 ppt and temperatures from 16,211 tu 
27.1 C 1 " occasionally to about 30 C (FDM).

s p a w n in g

May spawn throughout year;5 ripe females collected in 
January, April, May, July and August at Port Royal, 
Jamaica, Juveniles observed throughout the year.1

EGGS

No information.

egg development
No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Color in life bright olivaceous, grayish silvery below,11 a 
dark lateral stripe from behind eye to caudal peduLick 
continuous with oval caudal spot in smaller specimens, 
separate from the dumbbell shaped spot in larger ones-1 
above this, 2 or 3 dark streaks, the middle one /nos' 
distinct, from eye to above gili opening, another f-0111 
top of each side of snout, passing above eye back to hst 
dorsal ray; a dark streak from tip o f snout along metii3? 
line to front of dorsal; obscure dusky shading below soit 
dorsal and at base of pectoral; fins plain; anal fin near!) 
white; pectoral, pelvic, and caudal fins light yellow; 1®' 
ing of operde plain orange; inside of mouth s c a : + t ' !

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information,



Haemulidae—gruñís

A A d u l t Length unstated

fig. 88. tíaemulon aurolineatum, Tomtate. A. Adult, length unstated■ B. Juvenile, 18.5 mm SL, head and eau- 
dal region. C, juvenile» 20.9 nun SL, head and caudal region. (A, jordan» D. S.» and B, W, EücrmûRti, 1896— 
1800: /¡g. 584. B-C, Courtenay, W. f l . t  Jr., 1961: fig*- 13 b-c.)
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Fig. 89. Haemulon aurolineatum, Tomtate. A. Juvenile, 27.4 mm SL, head and caudal region. B. Juvenile, 53.9 
mm SL, head and caudal region. (Courtenay, W. R., Jr., 1961: figs. 13d, 14a.)
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Haemulon plumieri (Lacepede), White grunt

ADULTS

D. XII, 15-17 (usually 16); A. III, 8-9 (usually 9 - 5);
C. 9 + 8, procurrent rays 9-12+ 10-11;4 P. 17;2 V. I, 5 ;10 
lateral line scales 48 2-52 5 (usually 50-512), 5 or 6 scale 
rows above lateral line;3 scales around caudal peduncle 
22; vertebrae 10 + 16; '■* gili rakers 21-27 (usually 252 r’); 
branchiostegals 7 (GDJ); jaw teeth conical, outer series 
stronger, curved;3 no teeth on vomer or palatines,3'1"

Head 2.5 10-2.8,* depth 2.4-2.6, caudal peduncle 8.5-9.6 
in SL; snout 1.9 s-2.7,in eye 3-9-5.2, maxillary 1.9-2.0,8 
interorbital 3,2-4.0,10 pectoral fin 1.38- 1.8,10 pelvic fin 
1,3 *-1.8,*"
Body moderately elongate, back considerably elevated 
and compressed, head Tong, snout sharp and projecting, 
anterior profile more or less S-shaped; ■" maxillary long 
and curved,4 reaching a point below front of eye,3 slip­
ping under lacrimal along most of its length.10 Soft 
dorsal and anal fins completely covered with scales; 
caudal fin forked;3’8 pectoral fin long and falcate; pelvic 
fin with well developed axillary process.1" Gili rakers 
short.2 Preopercle slightly serrated.2’3 Chin with a central 
groove behind symphysis.10
Pigmentation: Color in life silvery white 3 to cream or 
off-white (FDM), head bronze to yellow above; belly 
and underside of head white; a series of dark blue stripes 
on the head, margined with bronze running back into 
body; margin of each scale bronze, posterior edge often 
gray; in a darker phase, center of each scale may appear 
white; spinous dorsal membranes chalky to yellowish 
white; soft dorsal, soft anal, and caudal fins brownish 
gray; pelvic fins chalky and pectoral fins light yellow 
to chalky; a black blotch sometimes present beneath free 
margin of preopercle; mouth bright red within.2 Color 
changeable, the whole appearing in a shade which 
matches the surroundings; over sand near coral, even the 
darkest brassy spots may fade to a straw color; a less 
rommon phase shows 3 dark lines.8 Color of preserved 
specivnens grayish brown, scales with large silvery areas, 
sides of head with about 12 wavy horizontal blue stripes, 
J°t extending beyond head; median fins dusky, paired 
fe  p¿Je.8

size: Reported to reach about 460 mm.7,10

DISTRIBUTION a n d  e c o l o g y

liangi; Chesapeake Bay southward to Brazil and along 
e Central American coast into the Gulf of Mexico,2 

Qccurr>ng only as a straggler north of South Carolina;8 
mtrodueed to Bermuda.8

^rea distribution: Mouth of Potomac River.1*

Habitat and movements: Adults—found from shore to 
outer reef;2 most abundant in Florida from 6 to 24 m,12 
being taken most frequently from moderately deep flats 
with muddy sand bottom at Cedar Key," in Puerto Rico, 
most common grunt on shallow turtle grass beds and 
an)und red mangroves (FDM); nocturnal feeders, school­
ing by day about coral stacks and among gorgortians;8 
spend most of lives in same general area, moving most 
during spawning when large schools are formed.12 Re­
corded from salinities of 18-42.8 ppt and temperatures 
of 15-33.6 C,,s some individuals stray into 35 C waters 
but do not remain long in these areas (FDM).
Larvae—no information.

Juveniles—especially abundant on grass beds at the 
edges of sand flats 2 during summer and fall,18 seek shel­
ter among spines of long-spined sea urchins, Diadema 
antillarum (FDM).

SPAWNING

Occurs off Puerto Rico in schools on shoals, rock bot­
toms in August and September1" and possibly as early as 
M arch;11 in Jamaica peaks in March and April, de­
creasing to a minimum in October;13 in Florida, occurs 
May through June 12 with perhaps an early migration to 
deeper water."

EGGS

Pelagic; .9-.97 mm in diameter; chorion transparent, un- 
sculptured and without projections: 1 oil globule, .22-,24 
mm in diameter; perivitelline space .03 mm.1

EGG DEVELOPMENT

Hatched 20 hours after collection at 24.2 C.1

y o l k -s a c  la r v a e

2.7-2.8 mm at hatching,

A well developed fin fold present; oil globule located 
near anterior margin of large ellipsoid yolk sac; gut rela­
tively short; at 3.2 mm pectoral fin fan shaped, without 
rays; yolk sac and oil globule almost completely absorbed 
by 48 hours after hatching.1
Pigmentation: At hatching white pigment scattered over 
body and yolk sac, disappearing after preservation; sev­
eral small melanophores distributed from snout to an 
area just above the eyes; a few large stellate melano­
phores on anterior edge of yolk sac, and others along
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A A d u l t W c a .  280  mm SL

2 , 7  min SL

3 . 7  nun SL

Fig. 90. Haemulon plumieri, White grunt. A. Adult, ca. 980 mm SL. B. Yolk-sac larva, newly hatched, 2.7 
mm SL. C. Yolk-sac larva, 1 day after hatching, 3.2 mm SL. D. Larva, 4 days after hatching, 3.7 mm SL. 
{A, Goode, G. B., 1884: p i  144. B-D, Sofcsena, V, P., and W. J. Richards, 197$: figs. 1-3.)

gut and on dorsal and ventral edges of myomeres in the 
trunk region; 2 small melanophores present on ventral 
edge and 1 on dorsal edge of notochord near tip; eyes 
completely pigmented by second day after hatching.1

LARVAE

About 3.7 mm to 9.5-10 mm.

Hayed fins develop in following sequence: caudal, a11̂  
and soft dorsal; spinous dorsal and pelvics; pectorals. $ 
5 mm middle elements of soft dorsal begin to develop’ 
the full complement being reached at 7.9 mm; at /■ 
mm spinous dorsal begins to develop, reaching fee 
complement at 9.5 mm. Anal fin rays first appear ^ 
middle of fin at 5.8 mm; by 6.2 mm 8 soft rays j  
spines fully developed; by 6.9 mm full complement
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rom SL

5 . 8  mm Sl

8 . 2  mm s l

nun SL

Fig- 91. Haemulon plumieri. White grant. A. Larva, 6 days after hatching, 4.6 mm SL, B. Larva, 9 days after 
Hatching, 5.8 mm SL, C. Ventral view of B. P . Larva, 12 days after hatching, 8:S mm SL, E, Dorsal view of 
P. F> Larva, 13 days after hatching, 9.1 mm SL. (A~Fr Sateena, V. P., and W* ƒ. Richards, 1975; figs. 4->7*}
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Fig. 92. Haemulon plumieri, White grunt. A. Juvenile, 18 days after hatching, 9,8 mm SL, dorsal view. B. Lat­
eral view of A. C. Ventral view of A. D. Juvenile, 30 days after hatching, 12.5 mm SL. E. Juvenile, 40 days 
after hatching, 13.6 mm SL. (A-E, Saksena, V. p., and W, J. Richards, 1975: figs. 8-10.)
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2 3 . 4  mm SL

Fig. 93. Haemulon plumieri, White grunt. A. juvenile, 19.8 mm SL, head and caudal region. B. Juvenile, 23.2 
mm SL, head and caudal region, C. Juvenile, 102 days after hatching, 23.4 mm SL. (A, B, Courtenay, W. R., 
h., 1961: fig. 12b-c. C, Saksena, V. P., and W. ], Richards, 1975: fig. 11.)

Mial elements present, but third anal spine develops 
initially as a segmented ray and is not fully transformed 
u,*il 3S.Ö mm. By 7.8 mm full complement of principal 
caudal rays present; by 7.9 mm procurrent rays begin to 
develop, full complement present by 12 mm. By 7,6-7.9 
tnn' pectoral rays evident, full complement present by 

mm. Pelvics appear as buds at 7.9 mm, spine devel-
r*ped p ,y 9 ,5  j j u u  i

Cleared and stained specimens: Middle dorsal and anal 
Pterygmphores acquire stain first and staining progresses 
anteriorly and posteriorly at 5.9 mm, first anal pterygio- 

l0re risible as cartilage; at 7.9 mm all dorsal and anal 
Pterygitjphores developed as cartilage; predorsals first 
e' ent at 9.2 mm. At 5.8 mm supporting elements of

caudal present as unstained cartilage; by 9-2 mm hy- 
purals stained. At 4.6 mm little ossification evident, but 
outlines of most major osteológica! complexes visible 
and some, such as cleithrum, slightly stained; most bones 
discernible and showing evidence of stain uptake by 
10 mm; at 8.2 mm pharyngeal tooth patches first appear; 
at 4.6 mm spination of preopercle first seen in 2 areas— 
an inner area with minute spines and the outer posterior 
margin which develops 3 large spines variably inter­
spersed with smaller spines. At 4.6 mm notochord 
straight, neural spines faintly visible on vertebrae 5-12; 
at 5.8 mm all neural and haemal spines present as car­
tilage and some slight indication of vertebral segmen­
tation evident; at 5.9 mm 10 + 25 vertebrae visible; at
9.2 mm vertebrae begin to stain.1
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r '  : 1 !  V

¿..lita*;
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Fig, 94, Haemulon plumieri, White grunt, A. Juvenile, 35.6 mm SL, head and caudal région. B. Juvenile, 107 
days after hatching, 38.5 mm SL. C. Juvenile, 42.5 mm SL, head and caudal region. (A, C, Courtenay, W. fl., 
¡r., 1961; Jig. 12d, J3a. B, Saksena, V. P., and W. ƒ. Richards, 1975; Jig. 12.)
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Pigmentation: At 3.7 mm, melanophores larger and more 
numerous but pigment absent from head; a few large 
stellate melanophores on dorsal edge of gut, almost con­
tinuous with a series of melanophores arranged along 
ventral edge of myomeres; a small melanophore present 
on ventral edge of notochord, near tip; several large 
stellate melanophores scattered on ventral edge of gut; 
a large melanophore present on anterior edge of anus 
extending onto the finfold. At 4.6 mm posterior part of 
midbrain with a deeply embedded stellate melanophore. 
Between 8-2-9.1 mm melanophores more numerous; con­
centrations of pigment on snout, premax i llar i es and low­
er jaw; pigment on snout an extension of the midlateral 
stripe of melanophores that began posterior to eye, ex­
tending along trunk to end in a pigment spot on caudal 
peduncle and fin; a series of large stellate melanophores 
posterior to anus on ventral edge of body and some 
similar melanophores at base of second dorsal fin.1

JUVENILES

9.5-10 mm and larger.

Cleared and stained specimens; Pelvic bones fully devel­
oped and stained at 12.5 mm. Uroneurals stained by
12.2 mm, épurais by 13 mm. Scapula and radiais stained 
by 9.8 mm, coracoid by 12.5 mm. At 12,5 mm vertebral 
column well stained except for a few neural and haemal 
pos tzy gaphophy se s. By 38.5 mm preopercular spination 
reduced to serrations along margin. At 13.6 mm un­
stained ctenoid scales visible along bases of soft dorsal 
and anal fins and around caudal peduncle; at 23.4 mm 
well stained scales on all areas except over gut and 
lower side; by 38,5 mm scalation like that of adult.1

Pigmentation; At 9.8-12.5 mm additional stellate melano­
ptures appear dorsally, joining pigment on head with 
Melanophores under the second dorsal fin, to form a 
dorsal body stripe. At 13.6 mm pigmentation increases 
by addition of scattered melanophores over entire body 
surface, including fins; dorsal and midlateral stripes more

pronounced; a second series of melanophores extends 
from back of eye, posteriorly to end of first dorsal fin 
producing a body stripe between the dorsal and mid- 
lateral stripes. Between 23,4 and 38,5 mm, pigmentation 
less intense and no definite stripes present; melanophores 
generally scattered over body with no definite pattern, 
except for the prominent caudal spot.1

GROWTH

Most rapid during first 30 days; from 2.7 to 10.0 mm in 
20 days, to 12.6 mm at ,30 days; average daily growth 
about .32 m m /day;1 average monthly growth of adults
1.4-3.6 mm.15

AGE AND SIZE AT MATURITY

No information.
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Orthopristis chrysoptera (Linnaeus), Pigfish

ADULTS

D. X II5 to XIII, 15-17; A. III, 12-13;3 C. 9 +  8, procur­
ren! rays 12-13 + 11-12; ® V, I, 5; 11 scales 71-77 in lateral 
series;3 vertebrae 10 + 1 6 ;5 gili rakers 12 on lower lim b;3 
branchiostegals 7 (GDJ); teeth in jaws small, pointed, in 
broad bands;3 no teeth on tongue, vomer, or palatines.11
Head 2.7-3.0, depth 2.3-2.7 in SL; snout 2.2-3.0, eye 3.6- 
5.0, maxillary 3.0-3.4, interorbital 3.9-4.7, pectoral fin
1.2-1.5 in head,3

Body elongate, compressed, back elevated; head mod­
erate, snout long, tapering; mouth moderate,3 maxillary 
slipping under lacrimal along most of its length.”  Scales 
small, firm ctenoid, in oblique rows above lateral line and 
horizontal rows below it, extending onto base of caudal, 
pectoral, and pelvic fins, and forming a low sheath on 
base of dorsal and anal fins. Chin with a central groove 
behind symphysis.1* Dorsal fin continuous, rather low, 
spines slender, pungent; caudal fin deeply concave, upper 
lobe longer.3
Pigmentation: Color in fife light blue above, shading to 
silvery below; lacrimal and snout sky blue; a dash of blue 
on each side of upper lip; each scale on body with a blue 
center, the edge with a bronze spot, forming distinct 
orange-brown stripes on back and sides, those above the 
lateral line extending obliquely upward and backward, 
those below the lateral line nearly horizontal; snout with 
bronze spots; 1 or 2 cross lines connecting front of orbits;
2 or 3 oblique lines and numerous bronze spots on lacri­
mal; cheeks and opéreles with distinct bronze spots; in­
side of mouth pale; inside of gill cavity tinged with gold­
en; dorsal fin translucent with 3 rows of spots, margin 
dusky; caudal fin plain, yellowish at base, dusky toward 
tip; anal fin whitish, edge dusky, base bronze; pectoral 
and pelvic fins yellowish, the latter darker at tips. Fresh 
specimens without vertical bands. Preserved specimens 
silver-gray with faint streaks along scale rows; a distinct 
narrow dusky band from front of spinous dorsal through 
base of pectoral fins; behind this 7 or 8 cloudy, obscure 
bands, alternately broad and narrow; a horizontal dusky 
shade behind eye; spinous dorsal pale; soft dorsal with
3 rows of faint spots; other fins nearly plain.1*
Maximum size: Reported to reach 380 mm.7

DISTRIBUTION AND ECOLOGY

Range: Bermuda and Massachusetts * to Mexico 3 and 
throughout the Gulf of Mexico;3 uncommon north of 
Virginia,10
Area distribution: Southern Chesapeake Bay-Potomac 
River, Cape Charles, and Cape Henry, Virginia and Love 
Point, M aryland;3 Isle of Wight Bay, M aryland;13 Dela­

ware B ay;17 Atlantic, Cape May, Monmouth, and Ocean 
counties, New Jersey.3

Habitat and movements: Adults—most frequent over mud 
bottoms, occurring occasionally over sandy vegetated 
areas;3 common in late July and August in Isle of Wight 
Bay, Maryland;13 taken May through September in Vir­
ginia;11 inhabits shore waters and estuaries of North 
Carolina throughout summer, arriving in March and 
April and disappearing again at the end of October and 
the first half of November; winter home not definite!:- 
known, but a few taken in 32 m about 20 miles offshore, 
so probably migrate offshore to more stable tempera­
tures; - lower and middle reaches of estuaries in Georgia 
June to Dcc-emlrer;2U taken all year in Gulf of iVfebcü 
but most abundant in November;1S taken at Coral Gables 
every month except February but most abundant Mar 
through November. 12 Recorded from salinities of 0-441 
ppt and temperatures of 137-36 C ;1 largest catches in 
the Gulf of Mexico at salinities above 29.0 ppt.*
Larvae—no information.

Juveniles—at Coral Gables taken during early part of 
year from channels and deep fiats with sparse 
vegetation.13

SPAWNING

Location: Occurs at Beaufort along inside shores of 
Bogue and Shakleford Banks, also occurs with the har­
bor, in the estuaries, and on the outer shores of these 
banks.2

Season: Probably begins at Beaufort as early as middle 
of March and ends near latter part of June with a peak in 
M ay;3 occurs in spring in Chesapeake Bay 3 and Texas,’’ 
and apparently somewhat earlier in Florida, as 40 a® 
juveniles are present by June.6

Time: Takes place in early evening, mostly between 1$$ 
and 2000 hours.2-16

EGGS

Buoyant, float with oil globule uppermost; highly trans­
parent; spherica], .7-.S mm in diameter; 1 oil globum 
(occasionally 2, rarely 3 ), average .16 mm in diameter, 
occupying the pole opposite blastodisc. Easily confus«“ 
with egg of Bairdiella chrysoura and eggs of both sped® 
are taken in same areas during greater part of spawning 
season of O. chrysoptera; distinguishing characteristics ® 
follows—1) oil globule of B. chrysoura not as clear- ;
B. chrysoura acquires dark greenish specks in ad vano® 
cleavage stage which increase in number and persist i° 
24  hours after hatching whereas in O. chrysoptera,
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Fig. 96. Orthopristis chrysoptera, Pigfish. A. Egg with developing embryo showing distribution of chrotnato- 
phores, ca. 24 hours after fertilization, B, Egg with well developed embryo, ca. 36 hours after fertilization. C. 
Yolk-sac larva, newly hatched, 1.5 mm. D. Yolk-sac larva, 1 day after hatching, 2.5 mm, E, Ventral view of D. 
F. Yolk-sac larva, 2.5 days after hatching, 3 mm, (Hildebrand, S. F., and L. E . Coble, 1930: figs. 22-27.)

dark specks appear they are gone by embryonic stage. 
3) oil globule lies under or near ventral surface of head 
in O. chrysoptera as opposed to well behind head in B. 
chrysoura*

EGG DEVELOPMENT
At 19.4-20 C eggs reach 2-cell stage within 30 n«1*0̂  
after fertilization, the 4-cell stage within 45 m inutes 
and an advanced cleavage stage within 6 hours; aft#
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o fi m R  Larva 3-1 mm. C. Larva, 4.9 mm. D, Larva, 
Fig, 97. Orthopristis chrysoptera, Pigfisb. A. Larva, 2. 8 mm-  • - L Cafc¡̂ , J930; fig*. 28-33.)
8,7 « ,  E. Larva, IO mm. F. Larva, 11 mm. (HUdebrond, a.

bouts germ ring often visible, after 24 hours embryo well 
formt d, and after 36 hours some begin to hatch. Mode 
°f Pi gmentation: blastodisc becomes somewhat elongate 
just before grat cleavage and is then cut at right angles 
f° longer axis; second cleavage plane cuts first at right 
anglei

Incubation period; At temperatures prevailing in North 
Carolina waters during spawning season (16-29 C), 
probably ranges from 36-72 hours, the shorter period 
being late in the season when temperatures are high and 
the longer period early when temperatures are low.4
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26 mm

Fig. 98. Orthopristis ebrypoptera, Pigfish. A, Larva, 13,3 mm. B. Larva, 13.5 mui, C. Larva, 17 mw, 0 .  Juve­
nile, 28 mm. {A, de Sylva, D. P., e t al., 1973; p. 130. B-D, Hildebrand, S. F., and L. E. Cable, 1930; hgs. 34- 
36.)

YOLK-SAC LARVAE

Hatches at about 1,5 mm.

Floats on back until most of yolk absorbed and pectoral 
fin evident at about 2.8 mm; at hatching head deflected 
downward; body straight by 2.5 mm s
Pigmentation: At hatching, a few greenish spots on dorsal

surface of head and body placed as follows: a few iiicfe’ 
tinei ones over snout, a few larger ones just behind heâi 
and a pair a short distance behind auditory can h; an 
additional pair of spots above posterior portion yQ 
sac, 2 over vent, and 2 more at mid-caucml length; ^ oiri 
certain angle, pigment spots give appearance o! cross’ 
bars. Oil globule slightly greenish, occasionally 
few darker spots. At 2.5 mm anterior pigment spots à*'
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fuse but spots over vent and at mid-caudal length quite 
distinct, forming more or less definite crossbars; spots 
behind auditory canal persisting in some.*

Separable from Bairdiella chrysoura by having fewer and 
less prominent pigment spots.

LARVAE

3.1-25 mm.

At 3.1 mm body elongate, anus well in advance of mid­
body, mouth almost vertical; at 10 mm body compressed 
and deeper, depth about 6 in SL, mouth less vertical; at 
11 mm depth about 5.3 in SL; at 15 mm body notably 
compressed, depth about 4,2 in SL. At 6.7 mm dorsal 
and anal fins becoming differentiated but without definite 
rays; at 10 mm soft dorsal and anal fins developed; at 11

mm a few dorsal spines evident; at 15 mm about 7 dorsal 
spines present well in advance of and separate from soft 
dorsal; at 17 mm about 10 dorsal spines and a few rudi­
ments present, the spinous portion now continuous with 
the soft. At 4.9 mm caudal fin partly differentiated, a 
few rays evident ventrally; at 6.7 mm caudal fin better 
developed with a rounded margin; by 10 mm caudal fin 
well formed, somewhat emarginate. Pelvic fins first ap­
pear at 11 mm. Notochord straight at 3.1 mm, curved 
upward slightly at 4.9 mm, and completely flexed by 10 
mm.2

Pigmentation: At 3.1 pigment spots absent in preserved 
specimens. At 10 mm pigmentation becoming evident in 
darkened margins of opercle and preopercle, distal ends 
of fin rays, and the broken black crosslines on caudal fin. 
At 15 mm a dark mid-lateral band present; lips and snout 
dusky'; small areas of chromatophores present on head

38 mm

i - * ; :

d ï ? f  W n T *

¡3 Ay; >.Jyv r- r- : \ \

70  mm

Fig. 99. Orthopristis chrysoptera, Pigfish. A. Juvenile, 38 mm. B. Juvenile, 70 mm. (Hildebrand, S. F., and 
L. E. Cable, 1930: jigs. 37-38.)
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and back, scattered dusky dots present along base of 
anal fin. At 17 mm dark mid-lateral band quite 
prominent2

JUVENILES

About 25 mm and larger.
At 25 mm body depth about 3,0 in SL, mouth oblique as 
in adult; at 40 mm body more strongly compressed, back 
narrow and high as in adult, depth about 2.8 in SL; by 
70 mm form essentially that of adult, back strongly ele­
vated, anterior ventral outline nearly straight, snout 
pointed, depth about 2.4 in SL. At 25 mm 13 dorsal 
spines present, shape of fin approaching that of adult. At 
25 mm body fully scaled with strongly ctenoid scales.2
Pigmentation: At 25 mm dark mid-lateral band promi­
nent; an additional dark band present from nape to base 
of second dorsal fin. At 40 mm lateral bands often ab­
sent, anterior portion of lower band remaining longer; 
indications of dark crossbars sometimes present; in life 
yellow and green horizontal lines present on sides, being 
most prominent on cheeks and opercles. By 70 mm color 
pattern similar to that of adult.2

GROWTH

Average sizes at Beaufort, North Carolina: March, 5 mm; 
April, 6 mm; May, 5 mm; June, 18 mm; July, 17 mm; 
August, 86 mm; September, 106 mm; October, 117 mm. 
Earlier and faster growing young may reach a length 
as great as 157 mm by end of first year, whereas the

later and smaller young of the same season reach only 
87 mm.2

AGE AND SIZE AT MATURITY

Mature in second year,2’1" after which most may die;ls 
few reach 3 years and very few 4 years.2,12 Smallest 
mature specimens 200-215 mm.2
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FAMILY SCIAENIDAE

The sciaenids are primarily bottom associated, carnivorous fishes distributed 
worldwide in tropical and temperate inshore waters. The majority occur on open 
sand and mud bottoms and some are found only in brackish waters. The exact 
number of species is uncertain, but there are probably between ISO and 200. 
Chao (1976) recently revised the sciaenids of the western Atlantic and found 
that they comprise 56 species in 21 genera. Thirteen species in nine genera are 
known to occur in the Chesapeake Bay region.

Most sciaenids are capable of producing sounds and this has resulted in the 
common name croaker or drum. These sounds are produced by the action of 
special muscles which insert on the wall of the swimbladdcr. Little is known of 
the reproductive behavior of sciaenids, but it is believed that sound production 
may be associated with spawning. Species of the genus Menticirrhus lack a 
swimbladder and do not produce sounds.

Croakers are characterized by a generalized percoid body form with a deeply 
notched or completely separated dorsal fin and only one or two (usually two) 
anal spines-. Other significant characters are as follows: lateral line extending to 
end of cauda) fin; chin typically with enlarged pores; skull typically cavernous 
(cephalic sensory canals enlarged); pelvic fins I, 5; pelvic axillary process well 
developed; palatines and vomer endentulous; branchiostegals 7; subocular shelf 
present on second suborbital; supramaxi llaiy absent; vertebral number variable, 
usual total 25; principal caudal rays 9 +  8; caudal with two uroneurals and three 
epurals; procurrent spur usually present, absent in some (GDJ).

All known seiaenid eggs share the following characteristics; pelagic; small, 
diameter .66 to 1.3 mm; usually multiple oil globules which coalesce and become 
pigmented with development- These characteristics are useful in identifying eggs 
as seiaenid, but eggs of the following non-sciaenid species may be confused with 
diem; Orthopristis chrysoptera, Scomber scombrus, Stenotomus chrysops, and 
Peprilus triacanthus (similar to weakfish eggs). Identification of seiaenid eggs to 
species is even more difficult, as many are morphologically quite similar and 
spawning seasons and areas often overlap (Joseph, 1964; Lippson and Moran, 
1974).

Seiaenid larvae are characterized by a short, deep, robust head; a body which 
tapers sharply to a point posteriorly; short gut; large oblique mouth; large eye; 
absorption of yolk usually within 1 mm after hatching (Lippson and Moran, 1974). 
Hildebrand and Cable (1934) presented a key to some eggs and larvae and all 
juveniles of the 13 species considered here. Although the knowledgeable student 
of ichthvoplankton may find it a useful guide, it must be used with caution as it 
contains a number of inaccuracies. Unfortunately, understanding of the develop­
ment of these species is still inadequate to allow preparation of a meaningful 
operational key to complete life history stages. The table on page 210 of Lippson 
and Moran (1976) provides comparative spawning information and significant 
characteristics of the eggs, larvae, juveniles and adults of nine seiaenid species. 
This should be useful when used in conjunction with the updated information 
presented in the species accounts in this volume.

171
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Bairdiella chrysoura* (Lacépède), Silver perch

ADULTS

D. X I27 to XII,8 827 19 B,27-23; A. II,1-“'« 8 fi e-10; e'5-ï;
C. 9 +  8, procurrent rays 8-9 +  5-8; 8 P. 15-17;6 V. I, 5; 30 
lateral line scales 47-53, circumferential caudal peduncle 
scales 23-25; vertebrae variously given as 12 + 13,6 
11 +  14,8 and 10 + 1 5 ;2 total gili rakers 2 2 - 2 4 ; teeth 
conical, in narrow bands, those in the outer row in upper 
jaw and the medial row in lower jaw slightly enlarged 
(LNC); no teeth on vomer, palatines or tongue.28
Head 2.S-3.4, depth 2.8 77-3 .3 ;28 snout 3.7 27-4.2,2s eye 
2.8*r-4.2,*s maxillary L 9 27-2.4,2e interorbital 3.7-4,I.-r
Body oblong, compressed; back moderately elevated,27
Íirofile slightly depressed over eyes;28 head moderately 
arge; snout conical,27 as long as eye;28 mouth a little 

oblique, terminal; maxillary reaching to posterior margin 
of pupil. Scales moderate, rather firm, ctenoid,27 those on 
head cycloid;2* small scales covering most of soft dorsal, 
caudal, anal, and bases of pectoral and pelvic fins. Dor­
sal fin continuous with a deep notch in between the 
spinous and soft portions; dorsal spines slender, the third 
or fourth longest;27 caudal fin convex to truncate (LNC); 
pectoral fin short, not reaching tip of pelvic fin. Pre- 
opercular margin strongly serrate, spines at angle some­
what enlarged,27 the lowest and largest directed 
downward,28
Pigmentation; Olivaceous, greenish or bluish gray above; 
lower part of sides and abdomen bright silvery;27 back 
and sides more or less densely punctulate with dark dots 
(especially in northern specimens), these forming narrow, 
somewhat irregular streaks along sides;28 pectoral, pel­
vic, anal and caudal fins mostly yellowish; dorsal, caudal, 
and sometimes tip of anal fin partly dusky.27

Readily recognized bv relatively plain coloration, pelvic, 
anal and caudal fins yellowish, rather deep and com­
pressed body, oblique, terminal mouth, and serrated 
preopercular margin.27
Maximum size: Seldom exceeds 240 mm.8

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic and Gulf of Maine from Massa­
chusetts to Texas, very abundant from New Jersey to 
North Carolina.24
Area distribution: Chesapeake Bay, widespread in Mary­
land and Virginia, rare north of Annapolis;27 ocean 
coasts of Maryland 18 and Virginia;ss Delaware;12 Atlan­
tic, Cape May, Middlesex, Monmouth, and Ocean 
counties, New Jersey.*
‘The spelling of chrysoura as chrysura was an error initiated by 
Jordan and Eieenmann, 1889 ana perpetuated in the literature. 
The correct speBiag is chrysoura (Lacepede, 1805).*

Habitat and movements: Adults—most common in bavs 
and quiet lagoons, especially around estuaries,22 over  
mud and sand bottoms,8 Move to deeper bay waters and 
offshore waters in winter, returning in spring to 
spawn,18- 2 Taken in bays near Ocean City, Maryland 
May-September;18 taken in Chesapeake Bay April- 
November, most abundant in September and October;31 
taken on eastern shore of Virginia May-October;23 most 
common at Cedar Key, Florida May-November.15 Eurv- 
haline,13-22 taken in salinities from 0-48 ppt; taken at 
temperatures from 10-34.5 C.8
Larvae—taken in salinities from 2 17-37.4 ppt and 
temperatures from 16,4-31.8 C.4

Juveniles—generally taken along shore zone of rivers, in 
ditches and in lower portions of marsh creeks over mud 
or mud-sand bottom,12 often in very turbid water and 
heavy detritus.24 In York River, Va,, young of year, 
when first entering estuary (May-June) tend to stay in 
shoal area of rivers (not in shallow beach zone) move to 
deeper (channel) water as the fish grow (September' to 
November) (LNC), At Beaufort, remain in shallow 
grassy areas during first summer,24 the majority moving 
to deeper water during the winter.24,28 Taken in salinities 
from 0 12-3S p p t20 and temperatures from 4.8 IS-32.5 C.*’1'

SPAWNING

Location: Probably occurs primarily in bays,12’13'2- 24 but 
perhaps to some extent offshore, as eggs have been taken 
off North Carolina as far as 19-24 km from shore.24
Season: Occurs in New Jersey June-August with a peak 
in June;5 Delaware Bay peak in early June, followed b  
a smaller spawning in late July;12 late spring and earn 
summer (M ay-July7) in Chesapeake Bay;27 April to 
mid-July in North Carolina, with a peak last half of M®) 
to early June;24 apparently some spawning year raun 
in Everglades, with a peak probably in late Jan nap w 
early February;4 May~September in northern Florida, 
similar in Texas and Louisiana.78
Temperature and salinity: Ripe individuals or eggs taken 
in salinities from 14.313-26 p p t12 and temperatures fro™ 
19.417-28 C.1
Time: In North Carolina apparently always occurs a* 
about 2000 hours,1

Fecundity’: 52,000 eggs at 140 mm.27 

EGGS

Pelagic; spherical; almost perfectly transparent 
ferentiation of blastodisc;1 reported range of total di* 
eters 0.66-0.88 (mean 0.69-0.83 mm 7); membrane tn
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A Adult

Fig. 100. Bairdiella chrysoura, Silver perch. A. Adult, ca. 162 mm SL. B-G. Eggs in early stages of develop­
ment. (A, Goode, G. B., 1884; pi. 126. B-G, Kuntz, A., 191S ; figs. 1-8.)

horny;11—2 oil globules,7 0.16 ’-0,22 mm in diameter, 
sparsely pigmented;7 oil globule located near upper 
fata oí yelk sac; peri vitelline space very narrow.7 Similar 

eggs of Orthopristis chrysoptera u (which see for 
««tinction).

EGg d e v e l o p m e n t

fertilization, layer of protoplasm over yolk sac 
concentrated at pole opposite oil globule, form­

ing a lenticular cap on surface of yolk, the blastodisc; 
fully developed blastodisc circular, its periphery fading 
away imperceptibly into a very thin layer of protoplasm 
on surface of yolk sac; a small amount of protoplasm 
in vicinity of oil globule becoming concentrated to form 
a protoplasmic cap covering about a third of surface of 
oil globule. Cleavage generally very regular; first plane 
of cleavage cuts blastodisc at right angles to longer axis 
of blastodisc; second cleavage plane cuts first at right 
angles; first 4 blastomeres usually quite symmetrical and
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Fig. 101, Bairdiella chrysoura, Silver perch. A. Egg with blastoderm showing early germ ring. B. Egg with 
blastoderm showing fully developed germ ring ana beginning of embryonic shield. C-D. Eggs showing later 
stages in differentiation of embryonic shield. E. Lateral view of egg shown in D. F. Early embryo showing dis­
tribution of chromatophores. G. Lateral view of egg shown in F. H. Egg with embryo showing IO myomeres. 
I, Egg with advanced embryo. (A-l, Kuntz, A., 191S: figs. 7-15.)

approximately equal in size; in 4-cell stage 2 axes of 
blastoderm approximately equal; third cleavage furrows 
cut blastoderm approximately parallel with first; at com­
pletion of third cleavage, blastoderm composed of 8 
cells, one axis distinctly longer than other; at 16-oell 
stage, blastoderm usually more or less circular; regular­
ity of cleavage still evident in blastoderm of 64 cells. 
During early cleavage marginal cells of blastoderm con­
tinuous with thin layer of protoplasm on surface of yolk 
sac; this layer concentrated at periphery of blastoderm 
to form low ridge which gives rise to periblast; as seg­
mentation advances, nuclei appear in periblast; cells at 
margin of blastoderm gradually become more definitely

limited peripherally until completely cut off from pen’ 
blast, at which time blastoderm somewhat dome shapctj 
with a perceptible cleavage cavity beneath its cenW* 
area; periblast gradually becomes wider and more 
tinct and sends a thin sheet of protoplasm centripetal!) 
beneath cleavage cavity. As marginal cells are becoa®1? 
cut off from periblast a thickening (rep resen tin g  ^  
early stage in differentiation of germ ring) appears at 
periphery of blastoderm caused primarily by thinning ot 
central area of blastoderm and secondarily by in vagi® 
tion of marginal cells; as germ ring differentialis» cel* 
forming surface layer of blastoderm become thin ai™ 
flattened; when germ ring completely differentiate ■
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blastoderm increases in size more rapidly as does broad 
tongue of cells growing into subgerm in aí cavity from 
embryonic pole of germ ring; area of blastoderm over 
ingrowing tongue of cells becomes differentiated, repre­
senting an early stage in formation of embryonic shield. 
After embryonic shield distinctly outlined there occurs 
a thickening along anteroposterior axis, representing the 
axis of the future embryo; differentiation of embryonic 
axis begins in head region and gradually proceeds pos­
teriorly to posterior pole of blastoderm; when embryonic 
axis well differentiated, blastoderm covers more than 
three-fourths of yolk surface. Further differentiation of 
embryo advances very rapidly and germ ring continues 
to advance around yolk until blastoderm covers entire 
surface of yolk sac and blastopore is completely closed 
(6 hours after fertilization at ca. 27 C); posterior pole 
of bias to denn remains in a relatively fixed position. At 
time of blastopore closure, embryo extends about half­
way around yolk sac, and no pigment evident on egg or 
embryo. Within 1.5-2 hours after blastopore closure at 
ca. 27 C, yellow chromatophores sparsely distributed 
over dorsal and dorsolateral aspects of embryo and a 
few also apparent on oil globule; Kupffer’s vesicle pres­
ent as a small bubble-like body on ventral surface near 
posterior end of embryo. An hour later chromatophores 
more numerous and distributed more or less uniformly 
over entire dorsal and lateral surfaces of embryo; Kupf­
feri vesicle fully developed (from this point, gradually 
decreases in size until it disappears); length of embryo 
exceeds half circumference of yolk sac and shows 10-12 
myomeres. As hatching approaches, distribution of 
chromatophores undergoes a material change; a few 
hours before hatching posterior portion of body free 
tram yolk sac and narrow finfolds apparent.'

Time to hatching ca. 18 hours at ca. 27 C,1 40-50 hours 
at 19-21 C.s

TOLK-SAC larvae
Hatch at 1.5-1.9 mm.'

Following description based on fresh material.

Figmentation: At hatching body brownish yellow,3 
Marked by 5 vertical bands of yellow chromatophores, 
°ne on head, one behind head, one in front of anus, and 

°n caudal portion of body; ■ a few scattered chromato- 
P res occur between the bands; finfolds and posterior 
P of body transparent. Five hours after hatching ver- 

bands broken up; a distinct vertical yellow band 
reraaivo about two-third distance from anus to posterior 
f °f body and an additional one occurs just behind 
reaH; groups of scattered chromatophores occur in head 

and above vent; a few more or less isolated 
^ r°mi(tophores occur also on posterior half of body, 
srif y aT a^ er batching (2.4-2.Ö mm) general body color 
1 brownish yellow; finfolds and posterior one-fifth of

body still transparent; yellow chromatophores fewer; 
posterior vertical band now consists of a dorsal and 
ventral group of chromatophores; no distinct vertical 
band in anterior region, but a few yellow chromato- 
phores remain scattered over head and anterior trunk 
region.1

LARVAE
Specimens described 2.5-9 mm.

Following description based mainly on unpreserved 
material.

Two days after hatching (2.5-2.8 mm) yolk completely 
absorbed.1’1’ At 3.5-5 mm notochord beginning to flex; 
flexion completed by 7-8 mm.' At about 7 mm dorsal 
fin rays beginning to develop. At about 9 mm anal fin 
rays beginning to develop,1' In formalin preserved 
specimens notochord flexion occurs at 3.8-4.8 mm SL 
and dorsal and anal rays first appear at 4.3 mm in SL 
and are complete by 4.8-5.0 nun SL (HW P),

Pigmentation; At 2.5-2.8 mm general color of body light 
brownish yellow, marked by 2 distinct vertical bands, 
the first located just behind head and composed of yel­
low chromatophores on a blackish band (appearing 
black), the second located about two-thirds distance 
from anus to posterior end of body and composed of 
dorsal and ventral groups of yellow chromatophores 
on a diffuse blackish background ( appearing yellowish ) ; 
yellow chromatophores no longer present on other parts 
of body; fin fol d and posterior end of body transparent. 
At 3.5 mm general color of body somewhat lighter; both 
vertical bands distinctly blackish; yellow pigment still 
present in vertical bands, but obscured by denser black­
ish background; from anterior blackish band, 2 blackish 
bands extend anteroventrally, one terminating near eye, 
the otlrer extending diagonally over preoperde and 
cheek; posterior vertical band discontinuous, composed 
of dorsal and ventral pigmented areas; several blackish 
pigment spots present along ventral margin of body be­
tween anus and posterior vertical band. At 5 mm general 
body colo]- silvery gray; anterior vertical band and dorsal 
and ventral remnants of posterior band distinctly black­
ish; a small darkish area present dorsallv opposite anus; 
severa] small darkly pigmented areas present along 
ventral margin of l>ody posterior to anus. At 8-9 mm 
anterior vertical band and other darkly pigmented areas 
begin to disappear.'

Readily recognized bv 2 vertical bands, first behind head 
and second less pronounced, about tw’o-thirds distance 
from anus to tip of tail."5 In preserved material, second 
band may be represented only by a large mefanophore 
at posterior end of anal base (HWP).
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■'j.,-"

Fig. 102. Bairdiella chrysoura, Silver perch, A. Yolk-sac larva, newly hatched, 1,8 mm TL. B. Yolk-sac larva, 
2,0 nun TL. C. Yolk-sac larva, 2.5 mm  TL, D. Larva, 2.6 mm TL, E. Larva, 3.5 mm TL. (A-E, Kuntx, A., 
1915: figs. 16-20.)
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SL
Kwntó, A., 1915: jigs. 21-22.)
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JUVENILES

Specimens described 10-30 mm.

Ali fins with full complement of rays by 10-12 mm.1 At 
22 mm posterior half of body covered with scales; at 
33 mm body fully scaled,12 At 30 nun form essentially 
that of adu lt1

Pigmentation: At 11-12 mm only traces of pigment re­
main in previously pigmented areas.1 At 15 mm melano- 
phores well developed on head, along dorsal portion of

body to about posterior end of spinous dorsal fin and 
on anterior portion of spinous dorsal membrane. By 22 
mm dorsal portion of body pigmented and a row of 
melanophores along midline of body and along anal 
fin,12 By 30 mm color essentially that of adult.1

GROWTH

In Delaware Bay, mean lengths at end of each month: 
June, 14.2 mm; July, 43 mm; August, 83.9 mm; Septem­
ber, 116.3 mm. In Delaware Bay, mean length each year

. .  • -7* y  - ■ - .■* . ■
'■'L + *>  i  A ƒ

"  y  t  - . ¡ f  *  - »  ■’ r  ■**.■ * ' '■* ?  a "  a  *  *  - ,

1 1 . 0  mm TL

Fig. 104. Bairdiella chrysoura, Silver perch, A. Juvenile, 11,0 nun TL. B. Juvenile, 30.0 nun TL. C. Juvenile, 
33.0 mm. (A, B, Kuntz, A., IBIS: figs. 23-24, C, Welsh, W, W., and C. M. Breder, Jr., 1923: fig. 33.)
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c a , 58 mm SL

Fig. 105. Bairdiella chrysoura. Silver perch. A. Juvenile, ca. 58 mm SL. {Finder, 11. W., 1945; fig. 276.)

of growth: I, 130.3 mm; II, 176.7 mm; III, 203.5 mm.’1 
At Beaufort, average lengths as follows: June, 8.7 mm;

31.9 mm; September, 81 mm; February, 117.5 
mm.“1 Lengths of specimens from Beaufort and Chesa­
peake areas; First winter, 60-140 mm; second winter, 
120-200 mm; third season at spawning, 150-210 mm; 
growth slows after first spawning, largest examined 230 
roni at 6 years,15

w e  and  s iz e  a t  m a t u r it y

Some may mature in second year 12,-’ï but most probably 
»ature in third year. íi' , 2,24 Reports of size at maturity’ 
range from 130-Í40 mm 13 54 to 150-210 mm.5
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C ynoscion nebulosus (Cuvier), Spotted seatrout

ADULTS

D. X 8 (rarely IX 30 or XI)—I, 24 B'2S-2 8 ;30 A. II, 9 =-121 
(typically 10-11B); C. 9 +  8, procurrent rays 6 -9+  5 -7 ;23 
V. I, 5; 27 lateral line scales 90-102, scales between ana! 
fin origin and lateral line 11-12;6 vertebrae 13 +12; 
gili rakers 6 2-9 :it* on lower limb; bran chi ostegals 7 ; 27 a 
pair of large canine-like teeth at tip of upper jaw; re­
maining teeth small conical, set in narrow bands with 
outer row slightly enlarged in upper jaw and inner row 
distinctly enlarged in jaw (LNC); no teeth on vomer, 
palatines, or tongue,27

Head 2.98-3.5,27 depth 3.48-4 .5 27 in SL; snout 3,7-4.2, 
eye 4.4-5.3, interorbital 4.5-5.9, maxillary 2,2-2.3, pelvic 
fin 1.8-2.2 in head.9
Body elongate and somewhat compressed; back a little 
elevated; head long; snout pointed; mouth large, ob­
lique; lower jaw projecting; maxillary reaching to or 
nearly to posterior margin of eye. Scales moderate, thin, 
all ctenoid, fins scaleless,® except for 1-10 rows of small 
scales at dorsal and anal fin bases (LNC). Dorsal fin 
continuous or slightly separate, the spines weak, flexible; 
anal fin small, second spine very weak; caudal fin straight

to somewhat emarginate, Preopercular margin smooth, 
sometimes cilliated, never with strong serrations (LNC).

Pigmentation: Color dark gray above, with sky blue re­
flections, shading to a silvery below; upper parts of sides 
with numerous round black spots extending onto dorsal 
and caudal fins; fins pale to yellowish green.®

Readily distinguished from related species by the round 
black spots on upper parts of body and on dorsal and 
caudal fins, the small scales, and the scaleless median 
fins.®

Maximum size: Largest recorded about 7.2 kg,B

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Cape Cod to Mexico;17 
most abundant in Florida and the Gulf states;6 rare 
north of Delaware Bay.8

Area distribution: Chesapeake Bay, widespread;8 Ocean 
City, Maryland;20 Atlantic, Cape May, and Ocean 
counties, New Jersey.21

P S Wmm

Adult ¿¿¡m , l e n g t h  u n s t a t e d

B 2 .0  nun

Fig. 106. Cynoscion nebulosus, Spotted seatrout. A. Adult, length unstated. B. Larva, 2.0 mra, putative. (A, 
Goode, G. B., IS84: pi. 120. B, Hildebtand, S. F., ttnd L. E. Cable, 1934; jSg, 34.)
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Habitat and movements: Adults—euryhalina found in 
fairly wide range of habitats, particularly in brackish 
bays and lagoons; most abundant in shallow
areas (1 to a few meters) over dense vegetation; 0 fre­
quently schooling until 5-6 years when most males have 
died and remaining females become semi-solitary,17 In 
southern part of range resident year round, but less 
abundant in colder months when at least some move 
into deeper bay water (channels, basins, deep holes) or 
even outside bays,3'3’’1,6 In northern and western part of 
range, regular seasonal movements occur at onset of cold 
weather; in North Carolina, leave estuaries when tem­
perature falls below 10 C and return in spring when 
temperatures have risen to 10-12 C ;17 taken in Chesa­
peake Bay M arch-December.9 In tagging studies rarely 
move over 32-48 km from release site;25 in Florida, over 
95* of all returned tagged fish recovered within 48 km; 
the longest movement about 500 km.H Found mostly at 
medium to low salinities (bays and estuaries)9 but taken 
from 0 ’-77 p p t;17 in Texas found mostly between 5-20 
ppt;311 also reported as most abundant in areas with 
salinities between 15-35 p p t;17 conspicuously absent 
from Baffin Bay, Texas when salinities reach 5 ppt; * no 
apparent strong relationship between size and salinity.18 
Taken in temperatures from 5 2i-34.9 C ;18 optimal tem­
perature probably about 16-27 C; in Georgia leave shal­
low water when temperatures drop below 16 C or rise 
above 25 C ;211 mav not recover when exposed to about 
9 C for about 12 hours, apparently always die when ex­
posed to about 7 C for 24 hours;11 adjust to temperature 
change by moving to deeper channels and holes or off­
shore, however, in the Gulf states, mass mortalities have 
resulted from exceptionally severe cold waves8,10,12,17 
particularly when accompanied by strong winds,17 
possibly as a result of poor access to deeper waters.17

larvae—found in bottom vegetation (apparently prefer 
Pappia martima) or shell rubble of channel bottoms and 
edges of grass flats.17 Recorded in the Everglades from 
salinities of 23.5-37.4 ppt and temperatures of 16.4-31.8 
¡GD™* occur in considerably wider ranges

Juveniles—spend at least first 6-8 weeks in nursery 
sounds;ln mostly found within about 50 m of shoreline 

tialh in vegetation B-7 over semi-soft bottom 13 where 
ey umain until winter when they move to deeper 

kateri specimens in the 20-40 mm SL range generally 
aken june-November;5,0,20 begin to school at about 
*45 mm.13 Probably have about same salinity and 
,;®Perature tolerance as adults, but may sometimes be 

™ bv freshets due to inability to move rapidly to 
Ĉan inlets.17 To 0.5 ppt in Georgia.31

^ awning

f^ atiori: Occurs primarily within coastal bays and 
goons. ,7,a, io however in northern part of range (South

Carolina to Virginia) may occur both in bays and in 
outside waters;4 within the bays occurs either over shal­
low grassy areas2 ,,;l or in deeper holes and channels from 
which the eggs drift into the shallow vegetated 
areas; s'12 ,3'ir little or no spawning occurring north of 
Delaware Bay.2,5
Season: Throughout Gulf of Mexico (north of Ever­
glades) spawning extends from late March or early April 
to October; .is.23.2« r¡pe females reported as late
as m id-November in Texas,5 but may be egg bound fe­
males that never spawn;810 some evidence for occur­
rence year round in Everglades, but much reduced 
during late fall and winter,1,12 the peaks being around 
April-June3 and September.’2 In mid-Atlantic states 
spawning occurs primarily in spring and summer, 
peaking April ’-May.4,2“ About 10 months of year 
apparently spent in ripening and spawning.10
Time: Apparently occurs at night.17
Salinity: In Florida peak occurs in dry spring months 
when salinity has risen to about 30-35%; it is suspected 
that survival is low in upper lagoons and estuaries if 
salinity is significantly below 36 ppt,17 however in the 
tidal passes such high salinities are probably not 
critical;3 spawning not observed above 45 ppt.19

Temperature: Wann water necessary to allow spawning 
peak,3 but peak not triggered by a single temperature,13 
and temperature is not the sole factor in determining 
peak, nor is it necessary for all spawning; spawning 
generally occurs in range of 24 3-30 C.13

Fecundity: Estimates (eggs/individual female) based on 
specimens from (1) Florida,13 (2) Louisiana,1“ (3) Texas:10 
(1) 325 mm SL, 15,000; 442 mm SL, 150,000; 500 mm SL, 
400,000; 625 mm SL, 1,100,0004 (2) 283 mm TL, 140,485; 
376 mm TL, 354,325; 450 mm TL, 660,960; 504 mm TL, 
1,144,492.’° (3) 254 nun, ca. 100,000; 305-354 mm, ca. 
300,000; 457 mm, ca. 500,000; 5-8 years old, 600,000- 
1,500,000; average female produces 500,000-600,000 eggs. 
Only about one-third of eggs in ovaries remain viable 
for fertilization.10

EGGS

Initially buoyant, demersal after first 12 hours;10 spheri­
cal; 17 unfertilized diameter 0.7-0.98 m m ;10 usually 1 oil 
droplet, occasionally 2-3.’7

EGG DEVELOPMENT

Hatch in 40 hours at 25 C.23

YOLK-SAC LARVAE

Hatch at about 1.7 mm.
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3 . 0 mm NLA

B

SL

7 . 0  mmD

Fig. 107. Cynoscion nebulosus, Spotted seatrtmt. A. Larva, 3.0 mm NL. B. Larva, 3.2 mm. C. Larva, 5 0 mm 
SL. D. Larva, 7.0 mm. (A, C, Jannke, T. £,, JS71: figs. 19A, B. B, D, Hildebrand, S. F., and L. E. Coble, 
1934; figs. 30-37.)

Chromatophores arranged in groups with black chroma­
tophores on dorsal surface of body and yellow chromato­
phones on sides behind eye and on underside of snout.®

LARVAE

About 1,8 mm to 10-12 mm.

At 1.8 mm no indication of median fin rays, some thick­
ening at base of anal and caudal evident by 2.5 mm. At 
8-3.6 mm definite thickening at base of dorsal and anal 
fins; by 7 mm anal and soft dorsal well developed, the 
soft dorsal with 26 rays, the anal with 11, the spinous

dorsal rudimentary. At 3-3.6 mm a few caudal rays 
evident, notochord beginning to flex; at 7 mm caudal tin 
well developed, sharply pointed, but tip of noiotho  ̂
still visible. At 1.8 mm pectoral buds prominent; at - 
mm pectoral fin well developed, rays present. At i.8-3 
mm peivic fin not evident; at 7  mm rudimentary, pf®® 
as tufts of membrane shorter than half eye (-'aín® l 
{may appear as early as 4,8 mm SL, BWS). At 7“ .
about 25 myomeres evident; at 2.5 mm, about ff? 
meres. At 1.8 mm body rather deep and con¡pfeŝ   ̂
becoming more elongate by 3-3.6 mm, quite i 
but compressed by 7 mm (3.3 in NL). At 1.8 a 
in advance of mid-body; preanal distance 2.1-2.4, P°
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anal 1.7-1.9, body depth 3.1 in NL. At 2.5 mm anus 
almost exactly at mid-body; depth about 2.6 in NL. At
3-3.6 mm preanal distance 1,7-1.8, postana] distance 
2.2—2.3, depth 3.4-3.6 in NL. At 7 mm preanal distance
1.6, pos tanai distance to base of caudal 2.7, depth 3.3 
in SL.4

Pigmentation: At 1.8 mm dark markings present on ven­
tral outline of chest and abdomen, with a prominent spot 
(variably present, BWS) immediately in advance of anus; 
a series of closely spaced black spots on anterior half to 
two-thirds of ventral outline of tail; a few indefinite 
dark, probably subsurface, marks present above abdomi­
nal mass/ At 2.1 mm NL pigment present internally on 
palatines, persisting to at least 32 mm (BWS), At 2.5 
nan a black mid-lateral stripe of nearly connected darker 
melanophores extends from above anus about halfway 
back tail; dots on ventral outline persist, somewhat less 
distinct; dark dots also remain evident on ventral outline 
of chest and abdomen. At 3-3.6 mm black mid-lateral 
stripe more prominent, extending from shoulder nearly 
to base of caudal fin; this stripe more continuous than in 
smaller specimens and with some slight vertical projec­
tions making its edges somewhat ragged; a faint exten­
sion extends across opercle and snout; lips dusky; 
subsurface black pigment present over abdominal mass; 
dark markings along ventral outline of tail persist; a 
few very small and indefinite dark points evident on 
ventral surface of head and trunk,4 At 4.8 mm SL a row 
of black spots present on back, extending along base of 
dorsal fin (BWS). At 7 mm black lateral stripe persists, 
less distinct; a definite black band present on snout in 
advance of eye and indefinitely on opercle behind eye; 
bps black; * a series of a various number of internal and 
sterna] melanophores form an almost continuous row 
from above anterior anal base to posterior part of the 
caudal peduncle through 12,7 mm SL (BWS); subsurface 
pigment over abdominal mass persists, less distinct; 
small dusky spots scattered over cranium; row of black 
“Pris on back persists.4

biffer from C. regaits as follows: At 1.8 mm head and 
hunk deeper, tail more slender; dark spots on ventral 
outline more prominent and more closely spaced. At 
-'5-3.6 mm black mid-lateral stripe present and series of 
sfots on ventral outline of uniform size, the one at mid- 
caudal length not enlarged. At 7 mm body more slender 
aud snout more pointed; mid-lateral stripe and black 
Markings present on head and back; no enlarged spot 
Sear m'ddle of anal fin base.4

-WVENikEs
hV-12 rran to at least 180-200 mm.

^  10-3 2 mm spinous dorsal well developed but remains 
jljrie l(-w, the longest spine shorter than eye; at 16-20 

pities longer, long as snout (about as in adult). At

10-12 mm caudal fin moderately long and pointed; at 
16-20 mm longest ray as long as head without snout. 
At 10-12 mm pelvic fin complete but short, about equal 
to eye; at 16-20 nun about twice length of eye.4 Scales 
form at about 10-12 m m ;12 at 16 mm scales evident on 
middle of side from shoulder nearly to base of caudal; 
at 20 mm body almost fully scaled; at 25-30 nun sheath 
of scales evident at bases of dorsal and anal fins. At 
25-30 mm gili rakers well developed, 8 on lower limb. 
At 10-12 mm small spines present on margin of pre- 
opcrcle and interopercle. At 10-12 mm head 2.7-2.8, 
depth 3.8-4.2 in SL; at 16-30 mm body shape, and size 
and position of mouth close to adult; head 2.7-3,0, depth 
3.9—4.2 in SL.4
Pigmentation: At 10-12 mm pigmentation little changed; 
a few additional dusky markings along black lateral 
stripe; dusky markings on head and back more numerous 
and intense. At 16 mm black lateral line disappears or 
becomes overlaid gradually by an indefinitely outlined 
dark band composed of numerous minute brownish or 
dark markings extending forward on side of head and 
snout and backward on basal half of caudal fin; dark 
dots on head and back much more numerous, those on 
back forming more or less definite longitudinal bands. 
At about 19 mm dark dots sometimes develop on spinous 
dorsal. At 25-30 mm a definite dark brownish band, with 
broken edges, extends from snout along side onto caudal 
fin; thin band broken from eye to opercular margin 
where it forms more or less disconnected blotches; at 
base of caudal this band crossed by a pale line, then 
continuing onto base of caudal fin where it is darker but 
less well defined, and ends in somewhat of a point; upper 
surface of head mostly brownish, this color extending 
onto back as 2 indefinite bands, one on each side of 
dorsal fin; posterior to spinous dorsal, these bands more 
or less broken up into blotches (more nearly continuous 
in some); a few dark dots present on dorsal fin, being 
most numerous on anterior margin of spinous dorsal- 
indica tions of scattered dark points present on anal fin; 
pectoral and pelvic fins unpigmented,4 At about 40 mm 
ground color light, tinged with yellowish above and a 
silvery sheen below lateral line; brownish lateral stripe 
slightly narrower than eye, becoming discontinuous; pig­
ment on opercle and caudal fin almost black; broken 
stripes on each side of dorsal fin persist, extending from 
tip of snout to base of caudal; tip of lower jaw brownish; 
spinous dorsal dusky, soft dorsal translucent with a nar­
row median brown stripe; blackish area on caudal fin 
triangular; anal and paired fins translucent.2 At 60-70 
mm lateral band becomes divided into spots, and caudal 
fin is spotted; spots also develop between dorsal and 
lateral bands. At 70-80 mm entire upper half of side 
bears indefinitely outlined spots, irregular in shape and 
variable in size. At 110-120 mm the characteristic, 
roundish black spots of the adult, occupying the upper 
two-thirds of the sides as well as the dorsal and caudal 
fins, fully developed.1
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2 7 . 0  mmC

D 4 1 . 0  mm TL

Fig. 108. Cynoscion nebulosus, Spotted sea trout. A. Larva, 11.0 mm. B. Juvenile, 20.0 mm. C. Juvenile, 27.0 
mm. D. Juvenile, 41.0 mm TL. (A-C, Hildebrand, S. F., and L. E. Cable, 1934: Jig*. 38-40. D, Welsh, W. w., 
and C. M. Breder, Sr., 1923.* fig. 16.)
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1 1 0 ,0  rttm TL

1 2 0 .0  mm TL

Fig. 109. Cynoscion nebulosus. Spotted seatrout, A. Juvenile, 58.0 mm TL, B. Juvenile, 110.0 mm TL. C. Ju­
venile, 120.0 mm TL. (A-C, W ehh, W. W., and C. M. Bieder, lt., 1923: figs. 17-19.)

Differ from C. regalis as follows: By about 26 mm full 
wnipleinent of lower limb gili rakers 7-8 in C. nebulosus, 
U-12 in C. regalis.4

GROWTH
^  Table 1,

A pronounced sexual dimorphism in growth rate; fe- 
males L'row more rapidly, reach peak abundance in pop­
ulation' at a later age, and live longer than males.1-1*-1*4“

ftGE AND SIZE AT MATURITY

^les may mature by end of first year, females by end 
j ,s®coud,1!‘ but most males mature during second or 

year and females during third or fourth.1“ Largest

spawning classes, 2, 3, and 4 year olds (250-450 mm),' 
Sex determinable by about 90-100 mm.1" In northwest 
Florida, smallest mature male found was 180 mm SL, 
smallest mature female 210 mm SL; all males mature by 
250 mm, females by 270 mm." Smallest mature female 
at Cedar Key, Florida 210 mm SL, males a little smaller; 
most mature by 240-250 mm SL." In Everglades, size at 
first maturity 190-300 mm with no apparent difference 
between males and females.1“ On central east coast of 
Florida most males and females mature by 380 mm SL, 
but few females mature at 350 mm SL.13 Population on 
northwest coast of Florida apparently matures at much 
smaller size than those on east coast, and has slower 
growth rate, probably as a result of several environ­
mental factors:ls relatively large amounts of large, 
shallow, brackish bays; absence of predators and com-



186 D e v e l o p m e n t  o f  F i s h e s  o f  t h e  M id -A t l a n t i c  B ig h t

T a b le  I.—Mean calcuiated lengths in m illim eters SL of Cynoscion nebulosus 
from  different areas, based on scale analyses

Year  N o r t h w e s t  E v e r g l a d e s ,  C o c o a ,  P u n t a  G o r d a ,  C o r p u s  Ch r i st i ,
F l o r i d a 35 F l o r i d a 15 F l o r i d a 11 F lo r id a  a T e x a s 5

1
2
3
45
6
7
8

116 133 165 120 147
190 224 248 23Û 239
255 276 317 310 304
312 330 384 360 352
350 397 457 400 397
422 434 533 430 440
437 451 561 —  487

— 616 560 516

petitors; stability of temperature; abundance of fish, 
crustaceans and vegetation; and relatively large amount 
of 3-6 m deep areas adjacent to grass fiats for winter 
refuge.”
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Cynoscion nothus (Holbrook), Silver seatrout

ADULTS

D. X-I,1"'13 27-31 (usually 28—29 1 )■ A. II,11,13 8-10 (pre­
dominantly 9, sometimes 8, in Atlantic infrequently 10 ');
C. 9 + 8, promurent rays 7 -8+  6 -8 ;13 V. I, 5 ;4 scales 
68-69 in a lateral series, about 8 between lateral line and 
ina! origin;1,1 vertebrae 14+ 13 13 (27, very rarely 26 \); 
gili rakers 3-4 +  8-10 1S (total frequently 12 or 14, rarely 
15 ‘); brancbiostegals 7; ' a pair of large canine-like teeth 
at tip of upper jaw, the remainder small and conical, set 
in narrow bands with outer row slightly enlarged; lower 
jaw teeth large, widely spaced and in a single row, ex­
cept at tip (LNC); no teeth on vomer, palatines or 
tongue.10

Head 3.210-3.5,1; depth 3.3lo-4 .0 2 in SL; snout 3.9 10-  
4.5,11 eye 3,9-4.2, interorbital 4.5, maxillary 2.2 in head.10
Body elongated and rather compressed, back more 
strongly elevated than in related species; head long;10 
snout usually shorter than least depth of caudal pe­
duncle; 1 mouth large, lower jaw projecting;10 maxillary 
reaching to posterior margin of pupil Scales rather 
large, thin, ctenoid on body, cycloid on most of head; 
membrane of soft dorsal fin covered with small scales 
beyond basal half. Caudal fin round, anal fin relatively 
small. Preopercular margin smooth (LNC).

Pigmentation; Color pale, without conspicuous pigment; 
straw or walnut above, lighter silver below; sometimes

A d u l t length unstated

2 6 . 0  mín

Pig. 110. Cynoscion nolhas, Silver seatrout. A. Adult, length unstated^ B. J u v e n i l e  10 5 nun. C. Juvenile, 26.0 
mm, (A, Ginsburg, 1., 1929; fig, S. B, C, Hildebrand, S. F., and L- £. Cable, 1934: figs. 42-43.)
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indications of irregular rows of faint spots;1 fins plain; 
pectoral axil dusky.1“

Readily distinguished from related species by lack of 
conspicuous dark spots on back and upper sides, a some­
what rounded caudal fin (LNC), number of vertebrae 
(27), number of anal rays (usually 8 or 9), and relation of 
numbers of soft dorsal and anal rays (short anal in 
conjunction with a long dorsal).1
Maximum size; One of largest recorded 380 mm TL.1

DISTRIBUTION AND ECOLOGY

Range: Chesapeake Bay to southwestern coast of Texas.1
Area distribution; Chesapeake Bay (uncommon, LNC), 
Maryland and Virginia.10*1B
Habitat and movements; Adults—most abundant in 
moderately deep outside waters, not a common inhabi­
tant of bays; s in Georgia, taken within estuary, but most 
abundant outside;1 in one survey off Texas abundance 
increased with distance offshore up to about 10-13 km.15 
Common in depths of about 10-20 m 14 to at least 65 m.s 
Common off Beaufort inlet in summer;2 most abundant 
off Texas in March and April;5 taken off Georgia in 
large quantities April-June.4 In Texas apparently enters 
bays only during cooler months,5'11 taken there Decem­
ber, January ana M ay;12 some indication that presence 
in Mississippi Sound occurs only during warmer 
months.14 Prefer water o f higher salinity';5 taken from
7.5 8-38.67 ppt, but mostly above 25 p p t0 and largest 
specimens above 30 ppt-5 Taken at temperatures from 
10 1b-29.9 C.s
Larvae—if similar to C. nebulosus, then may occur at 
surface when very small, but soon descend to bottom.2
Juveniles—found on bottom in same general vicinity as 
adults. Taken August-November at Beaufort;2 largest 
catches of small fish taken during April, May and June, 
off Georgia, present April to November with 2 peaks of 
abundance;4 off east coast of Florida, smallest specimens 
taken in October;11 off Mississippi smallest specimens 
(under 28 mm) taken June-August and October;12 off 
Alabama smallest taken in September;6 off Texas small­
est taken in Juney September,® October and November, 
common only in latter 2 months;5 taken in much shal­
lower water in October than September, possibly indicat­
ing shoreward approach and entrance into bays in 
winter.* Taken in temperatures from 5-29.9 C.*

SPAWNING

Location; Probably occurs offshore in same general 
vicinity inhabited by adults.2*3’4

Season: At Beaufort, probably begins in May or June 
and extends at least through August, with some indica­

tion of spring and fall peaks;2 off Georgia, probably 2 
peaks, the first beyond 18 km offshore in spring, the 
second closer inshore in late summer and fall;4 some 
indication of spring and fall peaks off Texas.14

Temperature and salinity: Ripe male taken off Texas at 
about 10 m, 27 C, 36.7 ppt.5

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

la r v a e

No information.

JUVENILES

Following description (from Hildebrand and Cable-j 
based on specimens of questioruible identity (LNC),

About 9-0J mm to about 135-040 m m  or larger.
At 9.5-11 mm all fins with full complement of rays. At 
24-26 mm caudal fin sharply pointed, middle rays much 
longer than head; at 40-46 mm caudal fin remains long 
and pointed, the middle rays produced, nearly an eye 
diameter longer than head; at 150 mm caudal fin still 
moderately pointed, longest rays notably shorter thsn 
head; by about 200 mm caudal fin with adult shape 
upper lobe slightly concave, lower lobe rather sharply 
rounded. At 9.5-11 mm pelvic fin small, scarcely as long 
as eye; at 24-26 mm about twice as long as eye. At 24- 
26 mm side partially covered with scales; at 40-46 m* 
body fully covered with scales and small scales evident 
on base of soft dorsal and anal fins; at 75 mm (aD(1 
earlier in some) small scales present on basal portion 
of fins, exclusive of spinous dorsal; by 125 mm scales 
almost completely covering fins. At 24-26 mm gili ra êfi 
complete. At about 45 mm 2 large recurved canines in 
upper jaw evident, prominent by 75 mm. At 9.5-11 mm 
body depth 3.0-3.25 in SL, head 2.85-4Î.0 in SL. 
and eye about 3.7-4.4 in head, maxillary I.6-L8 ir¡ ' 
at 24-26 mm depth 3.2-43.6 in SL, head 2.5-2.75 toSL 
snout and eye about 3.7-4.3 in head, maxillary 2.0-4- 
in head; at 75-90 mm depth 3,4-4.0 in SL, head 2.943- 
in SL; at 150-200 mm head 3.2-43.4 in SL.!
Pigmentation: At 9.5-11 mm preserved specimens p^j 
a few dusky markings evident along ventral outline o
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Fig. 111. Cynoscion nothus, Silver seatrout. A. Juvenile, 67.0 mm. (Hildebrand, S, F., and L. E. Cable, 1934: 
fig- 44.)

caudal peduncle; an elongate dusky spot present at 
base of anterior rays of anal fin and similar spots at 
posterior end of fin; a dusky spot situated just in advance 
of spinous dorsal, another under base of spinous dorsal, 
a third under anterior rays of soft dorsal, and a fourth 
near end of soft dorsal base ( these markings not found 
in a 9.7 mm SL specimen examined by BWS), At 24-26 
mm dark markings much more numerous, but remaining 
small and scattered, present on sides, head, back, and 
along ventral outline; in some, congregations of dark 
marks present along lateral line forming indefinite quad­
rate spots; in some a concentration of dark markings on 
back forming saddUe-like blotches; a dark cross line 
present on base of caudal fin and a few dark dots on 
spinetus dorsal. At 40-46 mm body more definitely 
blotched, the blotches consisting chiefly of a series along 
lateral line and another on back; blotches separate in 
roost, but in some those on anterior part of back tend to 
unite with those on side to form cross bars; dark dots 
present on dorsal, caudal, and occasionally on anal fin. 
kt 80 mm blotches indistinct; dark cross line on base of 
caudal absent. At 75 mm only traces of blotches remain, 
‘ffld diese soon disappear, leaving the fish plain grayish 
above and silvery below. At about 100 mm caudal fin 
quite dusky, almost black distally; dorsal fin densely 
'lotted, soon becoming dusky; spinous dorsal with a 
black margin.1

addition to differences given in adult diagnosis, differs 
from c. regalis as follows: At 9.5-11 mm 2 elongate 
duskjr spots at base of anal fin, one at base of anterior 

one at base of posterior rays (C. regelii has only 
j® spot placed at base of middle rays). At 24-26 mm 
bbtohes less definite than in C. regalis and not connected 
to form crossbands on anterior part of body. At 40-46 
j 1® body blotched or, if crossbars present, less distinct 

iR C. regalis and only on anterior part of body; 
^dal fins longer and more sharply pointed. At 75 mm

caudal fin longer and more sharply pointed, fins more 
densely scaled.¿

GROWTH

Off Beaufort apparently slower than other Cynoscion 
species, only about 75 mm by first 7-8 months;8 off 
Georgia apparently more rapid than other Cynoscion 
species;4 off Texas rapid, about 93-138 mm in first year.5

AGE ANO SIZE AT MATURITY

Smallest mature females 135-140 mm off Texas.11
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Cynoscion regalis (Bloch and Schneider), Weakfish

ADULTS
D. 24 -"-29 (modally 27 '); A. II,1-»-1“'“" 10“ -
13 I-,!> (modally 12“ ); C. 9 +  8,11''2" procurrent rays 7- 
9+5-9; “  V, I, 5; scales 76-86 in a lateral series, about 
10 rows between ana] origin and lateral line ;s vertebrae 
13 +  12; “  gili rakers 4-5 +  10-12“  (typically 5 + 1 2 1); 
b ran chi os te gal s 7 ;1,1 a pair of large canin e-like teeth at 
tip of tipper jaw; remaining teeth small and conical, set 
in narrow bands with outer row slightly enlarged in up­
per jaw and a distinctly enlarged row from central to 
posterior position in lower jaw (LNC).

Head 2.9—3.3, depth 3.5-4.2 in SL, Snout 4.8-5.1, eye 
3.1-5,6, interorbital 3.1-5.6, maxillary 2.1-2.4, pectoral 
fin 1.6-1,9 in bead.1”
Body elongate, moderately compressed; head long, snout 
pointed; mouth large, oblique, lower jaw projecting: 
maxillary reaching to posterior margin of pupil or be­
yond.1 Dorsal fin with a deep notch between the spinous 
and soft portions (LNC), the spines fieri ble, third and 
fourth longest; anal fin relatively small, its base ending 
a little in advance of that of dorsal; 1 caudal fin emar- 
ginate in specimens less than 300 mm, the change from n

,ir:"': ',.,'■ i i vv ...vyLi>,+.+S+++ ——:ü
length unstatedA A d u l t

Fig. 112. Cynoscion regalis, Weakfish. A. Adult, length unstated. B. Egg with blastoderm oí 2 cells. C. Egg 
with blastoderm in late cleavage stage, D. Egg, somewhat advanced stage. E. Egg with advanced embryo 
with 7 myomeres. F, Egg with advanced embryo with 13 myomeres. G. Egg with advanced embryo, shortly 
before hatching, (A, Goodii, G. B., 1884: pi. 120. B-G, Welsh, W. W,, and C. M. Breder, Jr., 1923: figs. 2-7.)
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biconcave to an emarginate condition occurring at 250- 
'300 mm; ' pectoral fin not reaching to tip of pelvic fin.’
Pigmentation; Dark olive green above with the back and 
sides variously burnished with purple, lavender, green, 
blue, golden, or coppery,1' and marked with a large1 
number of small dark spots which appear as oblique 
streaks running along scale rows above lateral line 
(LNC); lower surface forward to tip of jaw white, chalky 
or silvery,1' sometimes somewhat iridescent; 1 dorsal fins 
dusky, usually more or less tinged with yellow; caudal 
ulive or dusky, the lower edge yellowish at base; pelvic 
and anal fins yellow; pectoral fin olive on outer side, 
usually yellow on inner side.12
Maximum size: Largest recorded about 7.9 kg;" fish 
larger than 900 mm and 5.4 kg rare,31 the average size 
Paving declined considerably in this century,1 !

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Nova Scotia 27,714 to east 
coast of Florida;1,27 especially abundant from North 
Carolina northward,1 centers of abundance include 
Chesapeake Bay, Delaware Bay, coastal areas of New 
Jersey, and the Peconic Bay system of Long Island.111
Area distribution: Chesapeake Bay, widespread in Mary­
land and Virginia; 4 Worcester County, Maryland; u --r‘ 
ocean coast of Virginia;28 Delaware Bay;11,18 Cape May, 
Monmouth, Cumberland, and Ocean counties, New
Jersey.1'11

Habitat and movements: Adults—found in surf, sounds, 
riléis, bays, channels, salt water creeks, and river estu­
aries; schooling fish with a marked preference for shah 

sand bottom areas,711 First appear along middle 
Atlantic coast in April and May. In Delaware and 
Chesapeake areas spawn in cohorts, moving up bays 
until encountering low salinities, turning back and mov­
ing seaward, spawning near mouths of large estuaries; 
aiter spawning return to ocean, remaining near coast 
until July and August, when again seeking bays and 
sounds,11 when the age class one year younger returns to 
spawn;1' disappear in October and are not seen until 
allowing spring.3 First appear in Delaware Bay in late 
April to early May, but by end of May in deeper waters 
d bay; by August few taken in bay; taken during Octo- 

[ and November outside bay.18. In Chesapeake Bay, 
arge 2-3 year old fish enter bay in May, followed in 
lUne and July by smaller 1 year old fish;12 some of 0-1 

fish from Chesapeake Bay found further north in 
J)'cceeding years.18 Some evidence that there may be 
" or 3 11 separate spawning populations along Atlan- 
'c coast; however, evidence not totally convincing.1 • 
iutncrn population has been suggested to move as fol- 

tffT i ;iveriiles leave coastal nursery areas and move to 
.̂ ote waters off Virginia and North Carolina for 
wter; in spring yearlings move inshore to North Caro­

lina coast, most moving north to Virginia by mid-August; 
return to wintering grounds by fail; following spring 2 
year old fish move inshore and north along coast, some 
as far as New York; move back to wintering grounds in 
fall and continue this pattern for remainder of life,12 
Taken in salinities from 6.6 M-32.3 ppt and temperatures 
from 9,5 “ -30.8 C.“
Larvae—sink to bottom by 8-10 mm 14 (possibly as early 
as 1,5-5.0 nun ') and may be carried upstream by sub­
surface currents,1' Taken M ay-August in Chesapeake 
Bay,11 July-August in Narragansett Bay.21 Taken in 
salinities from 12.0-31.1 ppt and temperatures from
17,0-26.5 C.3
Juveniles—first summer prefer soft muddy bottoms 7 in 
low salinity areas 11 such as brackish coves and creeks.14 
In Delaware B i ver estuary (an important nursery area) 
abundant in deeper water, A u gus t-December avoiding 
very shallow shore zone.“ Distributed along Atlantic 
coast from Long Island to North Carolina in fall months; 
by winter most apparently move offshore and migrate to 
warmer water off Virginia and North Carolina.33 First 
cuter deeper waters in Delaware River in June, later dis­
persing to somewhat shallower areas; begin to move into 
bay in large numbers in Au gust.11 Most abundant in up­
per York River in July, migrating downstream Septem­
ber-November.115 Taken March-October in Chesapeake 
Bay; many remain during greater part of first year of life, 
even November and December, but most seek warmer 
offshore waters.14 Taken May-August in Georgia.1" In 
Florida taken on bottom in 5-9 m throughout winter.3 
Euryhaline, entering fresh water 9 and taken in salinities 
as high as 31.7 ppt.26

SPAWNING

Location: Occurs within large estuaries 14 in deeper 
waters 111 or in i niets,3’G'7 sheltered coves, and river 
mouths,' but some spawning may also occur outside 
estuaries, near their mouths.7'8’14 Spawning questionably 
reported as far north as Gulf of Maine,712 but magnitude 
in northern areas unknown; '' progeny from spawning 
north of Chesapeake Bay considered bv some insufficiënt 
to maintain northern stock11 and it is thought that young 
from Carolinas and Chesapeake Bay are recruited to 
northern population as age III or older fish,8'1415'33 
however this has not been adequately demonstrated.11
Season: Older fish enter Delaware Bay area, spawn and 
leave; as they leave, a second younger group enters dur­
ing late June, spawn and leave, followed in August by a 
group of yearlings.13 Spawning season extended in North 
(Carolina;7M!,T males ripe March-August, females ripe 
April-Au gust, spawn most of eggs in May or June3,(1 
with a second spawning of lesser magnitude in late July 
or August; probably multiple spawnings by individual 
fish,'7 Occurs in late spring and summer in Delaware
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Bay with 2 peaks, one in June, the other in July.6'1' 
Occurs March-August in Georgia, with a peak March-  
May.'" Some evidence of spawning as late as October 
on mid-Atlantic coasta Eggs taken June-August in Nar- 
ragansett Bay,-1 June-October in Block Island Sound,-1 
and May-August in Long Island Sound.5
Temperature and salinity; Salinities from 12-32.5 p p ts 
and temperatures of 15.5-23.5 C.51
Fecundity: Size a better indicator of fecundity than age; 
a 500 mm  SL female produces slightly over 2 million 
eggs; increase with age from 45,000 eggs for first year 
females to 1,726,000 for age ÏV females;11 total seasonal 
production for Delaware River estuary might easily 
reach 450 billion eggs.®

EGGS

Initially buoyant, becoming heavier with development;3-® 
spherical; transparent, almost colorless;3 widest reported 
range in diameter G.68-1.18 mm,-5 range of mean diam­
eters 0.84-0.96; 31 diameter decreases with increase in 
salinity2,1 {in Delaware River estuary eggs taken from 
constant salinity varied in diameter about 0.1 mm, but 
eggs taken from different parents and incubated at differ­
ent salinities varied 0.235 m m s); membrane thin and 
homy, slightly adhesive initially; 1-6 oil globules,34 
highly refractive; pale amber in color,3 if single, mean 
diameter 0.22 mm,34 if multiple, oil globules eventually 
coalesce 3 (after 90S of development time only about 16% 
contained 2 or more oil globules as compared to 38% after 
only 1 hour of developmente); oil globule located far 
behind head of embryo; perivitelline space usually very 
narrow.3

EGG DEVELOPMENT

Within 2 hours after fertilization at 17.5 C a bulge of 
denser protoplasm appears a t upper pole of egg; cleav­
age partly discoidal, the first cleavage plane appearing 
early parallel with egg axis.8
After 5 hours blastoderm present in advanced cleavage 
stage; blastoderm continues to expand and cells appear 
on one side to become free and form blastopore by an 
undertuming; at this point blastoderm area becomes 
thickened into embryonic shield that envelopes yolk and 
delineates outline of future embryo; myomeres just dis­
cernible at this stage; yolk remains clear and unseg­
mented; oil globule remains posterior, below flexure of 
head and body.8
At about 12-14 hours after fertilization embryo extends 
halfway around yolk sac; shortly thereafter yellow 
chromatophores appear along sides of embryo and on 
surface of oil globule.3
At about 18-20 hours after fertilization number of 
chromatophores has greatly increased; in certain areas

yellow chromatophores more or less grouped, especialh 
behind eye, in a transverse band behind utocyst and on 
underside of snout; median ventral surface of body prac­
tically free from pigment; scattered black chromatophores 
present on dorsal surface of body and on oil globule; 
yellow chromatophores persist on surface of yolk sac, 
either aggregated or evenly scattered.3
By 37-39 hours, embryo surrounds about seven-eighths 
of yolk; pectoral fin buds evident; heartbeat easily seen."

Hatch in about 1000 degree hours within temperature 
range of 12-31.5 C; optimum hatching occurs between 
18-24 C; successful hatching will occur at salinities from 
10-33 ppt; reduction of dissolved oxygen to 4.3 ppm re­
duces scope of successful hatching and 2.4 ppm prevents 
all hatching; changes in magnitude of 6 C and 5-6 ppt 
salinity may have deeided detrimental effects on survival 
of developing eggs/

YOLK-SAC LARVAE

Hatch at 1.49-1.99 mm TL 8 (average 1.8 m m 3,s).
Yolk sac relatively large at hatching, oil globule at its
posterior end; anus immediately behind yolk sac; bodv 
very' elongate, slender, depth 4-4.5 in NL.14
At 2.2 mm yolk sac much reduced; oil globule moa1
median in position; pectoral fin distinct.3

Pigmentation; At hatching pigmentation about same as 
in egg, but chromatophores somewhat less numerous. 
About 8 hours after hatching the yellow pigment spots 
are aggregated about eye and behind otocyst and form 2 
more or less distinct bands on body behind anus. About 
24 hours after hatching (about 2.2 mm) arrangement of 
pigment about same with an additional band of yellow 
chromatophores posteriorly.3

LARVAE

Specimens described 3.5 mm SL to 10.1 mm SL.
At 3.5 mm SL dorsal and anal fin rays slightly differenti­
ated; by 5.9 mm SL anal fin fully developed; by 7.4 mm 
SL dorsal fin fully developed (BWS). Caudal fin ra/  
evident at 4.6 mm. At 4.S-8.2 mm depth 2.7-3.0 in 
NL.14 At 2.7 mm NL minute teeth evident {BWS).

Pigmentation; At 3 mm a series of chromatophores al™’? 
ventral edge of body, the one at mid-caudal length par 
ticularly pronounced;14 internal pigment present on 
on dorsal midline below termination of dorsal fin, jn jjj 
at nape, under hindbrain and over anterior al'doru111  ̂
vertebrae; dorsal and nape pigment persists m brge 
sizes (BWS).
At 4.6 mm series of ventral chromatophores mosdv■ g®*j 
except spot at base of anal which appears enlarged a
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Fig. 113. Cynoscion regalis, WeakfUh. A. Yolk-sac k rv *  L j  ^  YoDwac £
Yolk-sac larva, 2.2 mm TL. D. Larva, 1.8 mm TL. IA-C, Wekh, W. W., and C. M. Breder, Ir., 1923. figs. 8 -  
10. D, Peeraort, J. C., 1941: fig. 18.)

atläst, tnosed (a character distinguishing C. regalis from 
Gulosus and nothus); markings on abdominal cavity 
pronounced 14 and an interna] pigment spot present in 
musculature between anus and anal origin (BWS).

6 o mm row of about 8 rather large chromatophores 
along lateral line forming 2 groups, one above anal fin 

the other below anterior part of soft dorsal, each 
§roup having a few smaller chromatophores above and 

0w it; large chromatophore at base of anal fin promi- 
^ at; other large chromatophores present on underside 

head, at base of spinous dorsal, and on ventral edge

of caudal peduncle; pigment of posterior portion of body
cavity also visible.1

At 8.2 mm chromatophore at base of anal fin extremely 
pronounced; abdominal markings somewhat reduced.14

By 10.1 mm SL mid-lateral pigment arranged in 4 
groups: Above middle part of anal fin (first appears at
5.9 mm SL); below spinous dorsal (first appears at 5.9 
mm SL); below anterior soft dorsal (first appears at 7.4 
mm SL); on caudal peduncle (first appears at 10.1 mm 
SL) (BWS).
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3 . 0  mm TLA

Fig. 114. Cynoscion regalis, Weakfish. A. Larva, 3.0 mm TL, B. Larva, 3.6 mm TL. C. Larva, 4.6 mm TL. 
Ü. Larva, 6.5 mm TL. (A, Pearson, ƒ. C., 1941: fig. IT, B, C, Perlmutter, A., 1939: fig, 8A. D, Tracy, H. C., 
1908: pi 10.)

JUVENILES

Specimens described 10.5 mm to 180 mm.

At 12.5 mm dorsal and anal fins fully differentiated.2 
Caudal fin symmetrically pointed at 10.5 mm. At 17 mm 
depth 3.3-3.4 in SL, body becoming more slender and 
elongate.14 Teeth well developed by 12.5 mm.3

Pigmentation: At 10.5 mm lateral chromatophores pro­
fuse; spot at anal base persists. At 17 mm heavy lateral 
chromatophores in 4 indistinct vertical bands or saddles;

chromatophore at base of anal absent; am ount and 
intensity o f lateral pigment depends on type of 
environment.14
At 12.2 m m  SL i n t e r n a l  p i g m e n t  e x p a n d s  to  c o v e r  dorsal 
s u r f a c e  o f  a l l  v e r t e b r a e  a n te r io r  t o  O ne a b o v e  xniddie 
p a r t  o f  a n a l  f in  (BWS),
At 12.5 mm (identity of specimen questionable, could be
C. nebulosus, BWS) chromatophores on lateral lire have 
increased in number, extending along nearly 
length; also a group of chromatophores just under sp1
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Fig. 115. Cynoscion regalis, Weakfish. A. Larva, 8.2 mm TL. B. Juvenile, 10.5 mm TL. C. Juvenile, 12.5 mm 
TL, putative, may be C. nebulosus (BWS). D. Juvenile, 17.0 mm. (A, B, D, Pearson, J. C., 1941: figs. 19-21. 
C, Tracy, H. C., 1908-- pi. 11.)

Mus dorsal and another in front of base of caudal fin; 
j^v or branched anastomosing chromatophores runs ver- 

alh along base of caudal fin rays and a similar row
ch; '^ is  fi) ong base of anal fin; 2 or 3 rows of compact 
3 ri )1pUj°pl]C)res run along back parallel to dorsal fin, and
J 4 short rows run longitudinally on top of head; 2 or 
J branched, somewhat tenuous pigment cells lie in mem- 
brane of spinous dorsal and scattered chromatophores 
,JCcur along opercle, on upper and lower jaws and on 
' aiious other parts of body.®

At 32 mm 4 distinct saddles still present, first under spi­
nous dorsal, second and thir d under second dorsal, fourth 
on caudal peduncle; with increase in size additional 
bands added between these 4, the first between the 2 
under the soft dorsal, another below end of soft dorsal, 
the last one between the 2 dorsal fins, all of these being 
formed by 44 mm.":

At 75 mm bars still faintly visible, but entire fish dusky 
on sides, back, and fins, with a distinct black border to
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Ufîmîi

Fig. 116. Cynoscion regalis, Weakfish. A. Juvenile, 32.0 mm. B. Juvenile, ca. 45 mm. {A, Pearson, J. C., 
1941: fig. 22. B, Hildebrand, S. P., and W. C. Schroeder, 1928: fig. 181.)

the dorsal and caudal fin.16
At 110 nun bars of younger stages entirely obliterated 
and superficial pigment shows characteristic oblique 
streaking of adult, but much less conspicuous than in 
adult,10
At 180 mm oblique marks along scale rows very distinct, 
broken and less uniform in larger specimens, giving a 
more blotched appearance.3

GROWTH

Average TL of New Jersey fish hatched June 1: 30 mm, 
July 1; 80 mm, August 1; 130 mm, September 1; 170 mm, 
October 1; 180 mm, November 1. Estimated average TL 
by scale analysis of Cape May, New Jersey specimens: 
100-130 mm, first winter; 210 mm, second winter; 280 
mm, third winter; 330 mm, fourth winter; 360 mm, fifth 
winter.3 In Delaware Bay reach about 190-200 mm by 
end of first year, about 245 mm by end of second year.“ 
At Beaufort, average 150.4 mm by October, 168.8 mm by 
December.7 Northern populations grow more rapidly.10

AGE AND SIZE AT MATURITY

In North Carolina both sexes reach maturity as year­
lings, but some smaller members do not mature until 
second year.“ Reported that N e w  Jersey males mature at 
2-3 years, females at 3-4 years; majority on spawning 
grounds at Cape May 4-6 years old.3 In Morebead City 
area at least 5035 of males about 130 mm SL mature, and 
at least 50% of females about 150 mm SL mature; at Pam­
lico Sound at least 50% of males 145 mm SL mature, and 
at least 50% of females about 190 mm SL m a tu re . 
Maximum age more than 8 years (LNC).
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Larimus fasciatus Holbrook, Banded drum

ADULTS

D. X (occasionally XI ” )-I, 24-28;2-4 A. II, 6-8; 2-4
C. 9 + 8, procurrent rays 6-7+  4 -7 ;i;t V. I, 5 ;14 vertebrae 
10+ 15; "  gili rakers 11-13 + 22-25; ls branchiostegals 7 ;4 
teeth minute, set in a narrow ridge with 1 to 2 rows in 
jaws (LNC); no teeth on vomer, palatines, or tongue,4

Head 2.9-3.7, depth 2.4-2.8 in SL; snout 3.7-4.5, eve
3.0-3-8, interorbital 2.8-3.1, maxillary 1.8-2.5, pectoral 
fin 1.0-1.3 in head.4
Body rather deep, compressed;4 back somewhat ele­
vated; 14 head short, deep; snout very short, blunt; mouth 
very oblique;:i lower jaw protruding, chin without bar­
bels; maxillary reaching to about middle of eye;4 man­
dible with a slight knob at symphysis, a pair of small 
pores on each side of it.14 Scales moderate, ctenoid, ex­
tending forward on head, cheeks, and opercles; small 
scales present at least on base of fin. Dorsal fin continu­
ous with a deep notch between the soft and spinous por­
tions (LNC); dorsal spines slender, flexible, the third and 
fourth the longest; anal fin short, the second spine large 
and strong; caudal fin slightly rounded,4 the middle rays 
the longest.2 Skull firm but cavernous (LNC).
Pigmentation; Color in life grayish olive above, silvery 
below; back with 7-9 conspicuous dark vertical bars ex­
tending to below middle of sides; fins dusky olive; anal 
fin and lower rays of caudal fin yellow; pelvic fins orange 
yellow, dusky' toward tip; lower side of head very bright 
silvery; inside and lining of gili cavity, cheeks, and o pel­
eles with some light yellow.41’4 Color in alcohol grayish 
above, silvery below; sides with 7-9 vertical black bars; 
fins plain with dusky punctulatioris.4
Easily recognized by deep compressed body, strongly 
oblique mouth, and 7-9 black crossbars.2
Maximum size: Seldom exceeding 245 mm.3

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Massachusetts to Florida, 
and the northern Gulf of Mexico;11 not abundant north 
of Cape Hatteras, although stragglers have been taken 
as far north as Woods Hole.1

Area distribution; Chesapeake Bay at Cape Charles City 
and Lynn haven Roads, Virginia;4 in bays along the 
outer coast of Maryland;11 New Jersey.10
Habitat and movements: Adults—occurring near the 
bottom 2 over sand or sandy mud in depths of a few 
meters ^  to at least 60 m ;12 off Mississippi majority 
taken from 26-54 m; " taken year round at Beaufort, 
North Carolina, inshore to as much as 20 km offshore.2

Taken in salinities from 18.0-38,7 ppt and temperatures 
from 14.5 r-32.5 C.s

Larvae—taken in neuston and midwater bongo net tows 
(HWP) and in bottom trawls; taken July-Octoher at 
Beaufort in same general vicinity where adults occur 
year round,2

Juveniles—taken in same general vicinity as adults at 
Beaufort.2 Taken in salinities from 26.7-35.2 ppt n and 
temperatures from 6 '"-27.8 C.0

SPAWNING

Location: Probably occurs in same general vicinity that 
adults occupy year round,2
Season; Evidently begins as early as May and extends 
through October at Beaufort2 and in Gulf of Mexico.6

EGGS

Undescribed, probably planktonic.2

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

2.3 mm or less to about 15-17 mm.
At 3.6 mm SL dorsal and anal fin folds with slight indi­
cation of rays (HWP); at 4.5 mm about 36 total dorsal 
rays and about 7 total anal rays,2 spines and rays fairly 
evenly differentiated; at 5 mm SL dorsal and anal fio5 
with full complement of spines and soft rays, At 5 niff 
SL caudal fin with full complement of principal rays. At
4.3 mm SL pectoral fin rays beginning to develop 
(HWP); at 7 mm pectoral fin reaches anal origin; at 9-9"
10.5 mm pectoral fin reaches to or past middle of ana! 
base. At 1.9-2 mm body depth 4.1 in NL, anus to tip w 
notochord 2.2 in N L ; at 2.3-2.Ô mm depth 2.8-3.2 m NL 
at 341.5 mm  depth 2.3 in NL; at 7 mm depth 2.3 in TL 
anus to tip of caudal base 3.8 in T L ; at 9-10.5 mm dept'
1.9 in T L . At 1.9-2.6 mm mouth moderately large an 
oblique, maxillary reaches to pupil; at 3-4.5 mu: man - 
lary reaches to about middle of orbit; at 7 mm maxil*®; 
reaches slightly beyond middle of orbit; at 9-10-5 ®ij 
mouth less strongly oblique. At 1.9-2 mí» t0 a 
myomeres about 25+
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Fig. 117, Larimus fasciatus, Banded drum. A. Adult, 190 mm TL. B. Larva, 2.5 nun. C. Larva, 3.4 mm, (A, 
Welsh, W, W., and C. M. Breder, it., 1923: flg. 22. B, C, Hildebrand. S. F., and L. E. Cable, 1934: figs. 27- 
25.) Larval pigmentation not adequately shown ir» 2.5 mm and 3.4 mm specimens, see text.

jW ntation: Note; The following color description is 
“®e(i in part on Hildebrand and Cable’s description of 
’•Volmens which they misidentified as Stellifer (as 
Pointed out by HWP).

^  1-9-2 mm a dark spot present at anus, a large and 
tilt>re distinct one at midcaudal length, and a third and 
srnallej one about halfway between the latter one and tip

of notochord; pectoral axil black; dark points on sides 
along upper margin of abdomen; 3 dark dots on dorsal 
outline, first slightly ahead of anterior margin, second a 
little behind posterior margin of eye, third a half eye 
diameter behind second. At 2.3-3.5 mm preserved speci­
mens brownish; ventral outline of abdomen slightly 
dusky, with a small black spot just behind gili mem­
branes and usually one behind anus; 2-3 black spots on
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4 .5  mm

1 0 . 5  mm

Fig, 118. Larimus fasciatus, Banded drum. A. Larva, 4,5 mm. Pigmentation not adequately shown, see text. 
B. Larva, 7.0 mm. C. Larva, 10.5 mm. (A-C, Hildebrand, S. F., and L. E. Cable, 1934: figs. 29-31.)

ventral outline of tail, the first (if present) a short dis­
tance behind anus, the second near mid-caudal length, 
the third about midway between the second and tip of 
notochord; pectoral axil black; the 3 dark markings on 
head now have appearance of dark cross partitions, lying 
below surface of skull. At 3-3.5 mm pigmentation on 
chest and abdomen has increased; a short dark cross 
line, preceded by a median black spot usually present on 
chest; a few distinct dark points at base of pelvic fin and 
a rather distinct short dani bar across abdomen behind 
pelvic; elongate dark spot at about mid-length of ventral

outline of tail now situated at or near end of Anal 11 
base and occasionally a black point present direc'ly ov© 
it on dorsal outline; in some a small dark spot ais;; ?re* 
ent at anal fin origin; black pectoral axil and d a r k  ■ !)Uj, 
der spot persist. At 4,5 mm preserved specimens dar̂  
brown; anterior part of abdomen dusky2 and the d*r 
spot on ventral outline of tail still present imnieuiae . 
at posterior end of anal fin base (HWP); pectoral asi) ^  
mains black. At 7 mm numerous black chromatop o  ̂
present; characteristic black spot at posterior end ¡ ^
of anal fin and the black pectoral axil persist; base
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pelvic fin dusky. At 9-10.5 mm black pigment spots 
more numerous; black spot behind anal fin more elon­
gate and branched; basal half of both pectoral and 
pelvic fins black,2

Distinguishing features are the melanophores on anterior 
surface of forebrain and anterior and posterior surfaces 
of midbrain and the black pectoral axil (HWP).

JUVENILES

About 15-17 mm and larger.

At 15-17 mm dorsal and anal fin rays long, the posterior- 
most dorsal rays reaching past base of caudal when de­
pressed, At 15-17 mm caudal fin notably longer than 
head, strongly pointed; at 60-65 mm caudal fin long and 
pointed, longest ray longer than head by at least diam­
eter of eye; by 100 mm caudal fin with characteristic 
adult shape (upper lobe slightly concave, lower lobe, 
rounded). At 15-17 mm pectoral fin reaches to anal fin 
origin; at 35-40 mm pectoral fin reaches only to tip of 
pelvic fin. At 15-17 mm pelvic spine well developed, fin 
reaches to or a little beyond anas; at 35-40 mm pelvic

fin reaches anal fin origin. At 15-17 mm body depth 2.4 
in TL, anus to caudal base 3.1 in TL; at 20-25 mm pro­
portions similar to adult, depth 2.5 in SL; at 60-65 mm 
depth 2.6-2.8 in SL. At 15-17 mm maxillary' reaches 
nearly to posterior margin of orbit; at 20-25 mm maxil­
lary' reaches to posterior margin of eye, 2.0-2.2 in head. 
At 1.5-17 mm scales present on most of body; by 20-25 
mm body fully covered with scales. At 15-17 mm pre- 
opercular margin with small serrae and 3 long spines at 
angle (also evident in smaller specimens); at 20-25 mm 
preopercular margin strongly serrate, but spines at angle 
absent; at 35-40 mm serrations reduced but still stronger 
than in adult.2

Pigmentation: At 1,5-17 mm black pigment spots still 
more numerous; a concentration of spots suggesting a 
broad band present on side below base of spinous dorsal 
fin; black spots extend onto spinous dorsal; pelvic and 
pectoral fins mostly black; the ventral black spot at end 
of anal fin base absent in some. At 20-25 mm pigment 
has increased greatly; indications of 3 dark bars present, 
the first under spinous dorsal, broad and distinct, the 
second under end of anterior third of soft dorsal, the 
third under posterior third of soft dorsal, a concentration 
of dark chromatophores occurs near base of caudal fin,

2 4 . 0  irun

Fig. 119. Larimus fasciatus, Banded drum. A. Juvenile, 17.0 mm. B. Juvenile, 24.0 mm. (A, B, Hildebrand, 
S. F., and L. E. Cobia, 1934: figs. 32-33.)
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forming a dark blotch; pelvic fin almost wholly black; 
inner surface of basal two-thirds of pectoral fin black. 
At 35-40 mm 7 dark crossbars present, the broad one 
under base of spinous dorsal shows indications of divid­
ing into 2 narrower bars. At 60-65 mm adult color pat­
tern fully developed; ground color silvery, back slightly 
brownish; sides with 7-9 dark bands; spinous dorsal, 
anal, pectoral, and pelvic fins largely dusky to black and 
other fins plain or somewhat punctulate with dusky.2

GROWTH

Fairly rapid, may reach 120-125 mm in first year, but 
average probably much smaller.2

AGE AND SIZE AT MATURITY

Females 170 mm TL full of eggs (LNC).
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Leiostomus xanthurus Lacépède, Spot

ADULTS

D. IX 25 to X I1’1'5-!, 2S™-35,25 A. II, 12-13; C. 
9 + 8, procurrent rays 6-8+  6 -8 ;1 V, I, 5 ;12 scales 72-77 
in a lateral series;6 vertebrae 10 + 1410 or 10+ 15;1-1’1 
gili rakers 8-12 + 20-23;25 branchiostegals 7 ;12 teeth 
small, villiform, set in bands in jaws (LNC).

Head 2.9-3.6; depth 2.5-3,6 in SL; snout 2.7-3.4, eye
3.0-3.9, interorbital 3.0-3.8, maxillary 2.6-3.2, pectoral 
fin 0.9-1.4 in head.0
Body rather deep, compressed; back strongly elevated; 
head short, obtuse; snout blunt; mouth small,'5 inferior; 
maxillary reaching to about middle of eye; mandible 
with five pores at the tip (LNC). Scales rather small, 
ctenoid, extending onto base of caudal fin, small scales 
aiso present on base of other fins. Dorsal fin continu­
ous, with a notch in between the spinous and soft 
portions (LNC); the spines slender, the third and fourth 
the longest; caudal fin notably concave, upper rays long­
est; pectoral fin long, reaching well bevond tip of pelvic 
En.B

Pigmentation: Color bluish gray above with golden re­
flections below; sides with 12-15 oblique dark streaks 
(indistinct in very large specimens); a large black spot 
on shoulder (above the upper end of gili covers); fins 
generally pale to yellowish (LNC).
Recognized by comparatively short compressed bod}', 
short obtuse head, small horizontal mouth, oblique bars, 
and particularly the dark shoulder spot.0

Maximum size: Largest recorded 340 mm; apparently 
grow larger in northern parts of range.4

DISTRIBUTION and ecology
Bange: Western Atlantic from Massachusetts Bay to Bay 

Campeche.8
■bea distribution: Widespread in Chesapeake Bay;0 
ocean coasts of M aryland21 and Virginia;14 Dela­
ware, ,S'IS Atlantic, Cape May, Monmouth and Ocean 
connues, New Jersey,17

habitat and movements: Adults—taken most frequently 
over mud and sand bottoms8,1 " in inside waters and off­
shore to at least 132 m; chief fishery centered around 
r̂ea between Chesapeake Bay and North Carolina,* At- 

J311 and Gulf coast populations migrate offshore in 
all '-,*,16,20 for spawning and to escape cold tempera- 
buvs1'' Taken in Chesapeake Bay April-November, 
Mainly September-October; 8 taken on eastern shore of 
irginia14 May-September. Some evidence indicates do 

ntjt return to bays after spawning, may not survived

Eiuyhaline,1155 taken in salinities from 0-60 ppt; taken in 
temperatures from 6-36.7 C, lethal temperature near 
5 C.*

Larvae—at Beaufort taken in equal abundance in harbor 
and out to about 19-24 km offshore; may be present at 
any depth, but occur more frequently at bottom.4

Juveniles—enter estuariae nursery grounds at about 4 
months.'4 In South Carolina most abundant in areas 
characterized by marsh, mud bottoms and reduced salin­
ities, entering as early as February' or March and con­
tinuing to enter as late as spring or early summer; 
probably remain until end of summer.* At Beaufort seen 
in schools along shores February-April, particularly in 
coves and around stone breakwaters and jetties; later, at 
ahout 25 mm and above, often become numerous in 
shallow water where vegetation abundant, remaining 
there throughout summer and far into winter (some ap­
parently moving offshore); may ascend brackish water 
ditches to fresh water during spring and early summer.4 
Enter Chesapeake Bay in spring, remain until fall when 
migrate to sea, some overwinter in deeper bav waters.8 
Enter Mobile Bay January-Marcb, dispersing into shal­
low and marsh areas until spring when they move into 
shallow open bay waters; at age 1 migrate offshore in 
winter (small individuals at age 2) and apparently never 
return to bay; older fish seem to prefer deeper water.7 
In Texas, tend to remain in shallower lagoons and coves 
until coming of cold weather when may move to deeper 
waters of bays and Gulf.11 Individuals penetrating into 
marsh apparently part of much larger population which 
concentrates in nearby shallows of bays and Gulf; leave 
marsh at about 60 11-80 mm.23 Taken in salinities from 
0 7--34.2 ppt,2 smaller specimens mostly taken below 4.9 
ppt.1B Taken in temperatures from 6.3 7-32.5 C ;2 tem­
peratures of 4-5 C lethal,* but no ill effects observed on 
those taken in Mississippi at 5-9.9 C ;18 may be less 
sensitive to cold than adults.4

SPAWNING

Location: Occurs well offshore flr'B’1M<M1'24 in moderately 
deep water ;‘* n with possibly some activity' near 
beaches 10 or passes.6'10

Season; In Chesapeake area, late fall and winter; off North 
Carolina, October "-February', principally December- 
January;4 off South Carolina, probably October-March, 
mostly December-Januaiy;s off Georgia, October-March, 
peak November-December;1U off Florida, December- 
M arch;2'11-23 off Alabama, probably from December to 
at least as late as February';7 off Texas, late December- 
March, peak January-February.5
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Fecundity: Mature females probably produce 70,000- 
90,000 eggs; * ova of several sizes found in developed 
ovaries.4

EGGS

Undescribed, probably about 0.65-0.8 in diameter.4

egg d e v elo pm en t

No information.

YOLK-SAC LARVAE

Yolk completely absorbed in smallest examined, 1.5 mm.4 

LARVAE

Described from 1,5 mm to 15.0 mm.
At 6.0 mm a thickening evident along part of dorsal fin- 
fold, rays becoming slightly evident; at 7.0 mm soft rays 
may be evident at bases but spines not evident; at 10.0 
mm soft dorsal well developed except for a few posterior 
rays; at 15.0 mm anterior spines developing. At 6.0 mm 
a thickening evident at base of anal finfold; at 7.0 mm 
rays evident, at least at bases; at 10.0 mm full comple­
ment of spines and rays. At 3.6 mm rudimentary caudal 
fin rays evident; at 4,0 mm notochord beginning to flex 
in most, fin rays better defined; at 6.0 mm caudal fin 
fairly well formed, flexion complete; at 10.0 mm middle 
ravs of caudal fin nearly all same length making posterior 
margin of fin straight.4 Pectoral fin bud evident at hatch­
ing (HWP); at 7.0 mm pelvic fin just becoming evident; 
at 10.0 mm pectoral and pelvic fins with definitely differ­
entiated rays. At 1.5 mm mouth well developed and 
oblique; at 10.0 mm mouth much less oblique and 
slightly inferior, distinct spines present on preopercle.4
Pigmentation: At 1.5 mm dark peritoneum visible above 
gas bladder; occasionally a row of dark chromatophores 
along ventral midline posterior to anus, one on middle of 
side above anus and a few on head. At 2.8 mm dark 
peritoneum more distinct as a crescent-shaped mark 
above abdominal cavity; an elongated dark chromato­
phora on dorsal surface of hind gut; a row of dark 
chromatophores present along ventral edge of entire 

portion of body. By 3.8 m m 4 or smaller (HWP) 
a dark chromatophore present on mandible at juncture 
Jrith quadrate, situated slightly behind middle of eye; a 

w small indefinite dark specks scattered over head.4 
4t 4.0-15.5 mm SL a melanophore present on anterior

surface of visceral mass, between the cleithra; a triangle 
on ventral abdomen formed by a pair of melanophores, 
one on each side of midline, midway between cleithra! 
symphysis and anus (on ventral surface of visceral mass) 
and a single melanophore on ventral midline, just an­
terior to anus (HWP). At 7.0 mm dark spot on man­
dibular hinge still present; dark peritoneum still faintly 
visible through abdominal wall; a dark chromatophore 
remains at a point slightly in advance of anal origin; 
other pigment spots present along ventral midline (see 
below). At 15.0 mm pigment about same except black 
peritoneum less visible through body wall and a few 
dark markings on base of caudal.4
Distinguished from Micropogonias undulatus- by presence 
of melanophore on anterior surface of viscera! mass, be­
tween the cleithra (HWP), the 3 spot triangular pattern 
on ventral abdomen 1!! (not always reliable,1“ described 
elsewhere as a 4 spot diamond #ï) and a continuous row 
of melanophores along the base of the anal fin (BWS). 
Distinguished from Sciaenops ocellata and Pogonias 
cromis bv absence of dark markings along back and 
sides (appear later). Distinguished from Bairdiella 
chrysoura by lack of broad dark patch behind head and 
over abdomen.I!!

JUVENILES

Specimens described 20,0-50 mm.
At 20.0 mm dorsal fin with full complement of spines 
and rays- At 20.0 mm caudal fin distinctly concave. At 
20 mm dorsal outline quite convex but not nearly so 
much as in adult, depth 3.8 in SL; a t 25 mm body deep­
er, back higher, mouth less oblique and somewhat more 
inferior; at 30 mm preupercular spines considerably re­
duced or absent; at 50 mm essentially with form of adult, 
snout blunt, mouth horizontal, and inferior, back ele­
vated and ventral outline straight, body deep, about 3.0 
in SL. At 30 mm scales evident over most of bodv, 
forming first on sides of abdomen; lateral line largely 
developed.4
Pigmentation: At 25.0 mm dark chromatophore previous­
ly situated on sides in advance of anus, now absent; 
dark spots extending along ventral edge from origin of 
anal to caudal fin still present; row of vertically elongate 
dark spots on base of caudal fin more pronounced and 
additional chromatophores present around mouth, on 
head and in a row widely spaced along upper edge of 
back; a very small chromatophore present on median 
line of side of caudal peduncle, slightly in advance of 
caudal fin base and a few small dark points in same

rio. Leiostomus xanthurus, Spot. A. Adult, ca. 152 mm SL. B. Larva, 5.6 jnm. C. Ventral view of A. 
-̂ Larva, 7.0 mm, head and eye inaccurately depicted, much too large in relation to body (HWP). E. Larva, 

¡-J mo s. (A, Goode G- B. 1884: pi. 124. B, C, E, Lippson, A. }., and R. L. Moran, 1974: 220. D, Hiide- 
Tand  S. F., and L. E. Cable 1930: fig. 44.) The illustrations of the 1.7, 3.2, and 4.0 mm specimens of Hilde- 

and Cable {1930) are ’not reproduced here as they show little resemblance to larvae of L. xanthurus
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Fig. 121. Leiostomus xanthurus, Spot A. Larva, ILO mm. B. Larva, 12.8 mm SL. C. Larva, 13.5 mm. D. 
Larva, 15 0  mm (A D, Hildebrand, S. F., and L. E. Cable, 1930: figs. 45-46. B, Lipmon, A. and R. L. 
Moran, 1974: 221. C, Pearson, }. C., 1929: fig. 40.)

plane forward of it- dark spot at hinge of mandible per­
sists; a prominent chromatophore on median line slightly 
behind isthmus and another a t base of each pelvic fin; 
some variation in pattern and intensity. At 30.0 mm 
pigmentation developing rapidly; silvery on lower part 
of sides of head and body brownish (in alcohol) on back 
and upper parts of sides; body nearly eveiywhere marked 
with dark chromatophores which extend on all fins ex­
cept pelvic; in most a row of dark blotches evident along 
median line of side, and faint saddle like blotches some­
times visible on back. At 50 mm dark oblique bars 
(generally yellow or brassy in life) present on back, as 
in adult, but less distinct; dark spot on shoulder faintly 
visible.*

At 50 mm recognizable by adult characters: compara­
tively short, compressed body; high back; short obtuse 
head; small horizontal mouth; concave margin of caudal 
fin; oblique bars and dark shoulder spot.*

GROWTH

Various estimates of yearly growth as indicated fcy 
length relationship (Table 2, modified from Dawson, 
1958s):

Modal lengths during first year in,Georgia: Fcbruaiy- 
March, 23 mm; April, 43 mm; May, 63 mm; June, 9» 
mm; July, 113 mm; August, 128 mm; September, 138 nun*
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Fig. 122. Leiostomus xanthurus, Spot. A. Juvenile, 20,0 mm. B. Juvenile. 27.0 mm. C. Juvenile, 29.0 nun. 
(A” Hildebrand, S. F., and L . E. Cable, 1930: fig. 47. S , Hildebrand, S. F., and W. C. Schroeder, 1928: fig.

136. C, Pearson, J. C., 1929: fig. 41.)

October, 143 mm.10 Average lengths during first year at 
Beaubrt*. January, 12.6 mea; February, 18.5 mm; March, 

mm; April, 29.8 mm; May, 45.8 mm.4

AGE AND SIZE AT MATURITY

Mature at end of second y ea r4'5,7,8,11 or early in third 
yesT* Ripening individuals taken in Texas 17Ö-210 mm; 1 

s,-| in Texas a number of ripening, ripe and spent 
hid nais taken from about 200-275 mm.18
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Fig. 123. Leiostomus xanthurus, Spot. A, Juvenile, 30.0 mm. B. Juvenile, 46,0 mm, (Hildebrand, S. F., and 
L. E. Cable, 1930: figs. 48-49.)
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Table 2,— Growth of Leiostomus xanthurus

Method Area

SL

I

in mm a í aga;

II III Other

3c Ales New Jersey 1 63.3-79.5 132.6-178.9 193.1-233.3 241.7 at 4.5 years.
Le ngi h-f req uency Chesapeake Bay b 101.4
Le ngth-f mquency C hesapeake Bay 9 ca. 170 mm ca. 220 mm
Le ngfh-f requeue y Beau tort * 111.# 152.3-160.7 St

16 to 17 m onth!. ,
Length-1 requency Fernandina,

Florida 3 111.9
Scales and Alligator Harbor, 60-95 a t 6 months;

tength—t req uen cy Florida 95-129 1SO-186 105-145 at 16 month*.
Lensth-lreq uency Texas s 103.8-111.9 152.3-168.7
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M enticirrhus am ericanus (Linnaeus), Southern kingfish

ADULTS

D. IX or X 5 (usually X  20-26 (x 23.9 s); A. I
(Miller and Jorgenson, 1973, report II ¡"), 6-8 (usually 
75i<î'7); C. 9 +  8, procurrent rays 8-9 +  7;" ' P. 18-24 
(usually 20 or more ■’); V. I, 5; ’ vertical scale rows above 
lateral line 62-92;5 vertebrae 10 + 15;10 gili rakers tuber­
culata (2-3 +  0-7) -ü or absent;5 branchiostega^ 7 ;7 teeth 
small, villiform, set in bands, outer row of upper jaw 
slightly enlarged, lower jaw teeth subequal (LNC); no 
molariform teeth on pharyngeal plates.7’

Head 3.1-3.9, depth 3.6 “-5.0 7 in SL; snout 3.1-4.1, eye
2,8—6.5, interorbital 3.1-4.4, maxillary 2.5-2.9, pectoral 
fin 1.0-1.5 in head.11

Body elongate, rounded; back elevated;6 ventral side 
flat (LNC); head low; snout conical, projecting beyond 
mouth; mouth horizontal, inferior; chin with a single 
short barbel0 and perforated by an apical pore and with 
i  lateral pores (LNC); maxillary reaching below middle 
of eye. Dorsal fin continuous, with a deep notch be­
tween spinous and soft portions, the spines slender, flex­
ible, non-produced, the third the longest; “ in specimens 
larger than 200 mm dorsal spines seldom extending past 
base of first dorsal soft ray when depressed;5 soft dorsal 
fin rather long and low; caudal fin with concave upper 
lobe and produced, pointed lower lobe, this lobe pro­
portionately longer in larger specimens; anal fin short; 
pectoral fin reaching to or beyond tip of pelvic,“

Pigmentation: Color generally grayish or tan above 
(LNC) with obscure lateral bars and varying amounts of 
fighter pigment (white or silvery) on breast and belly, 
fresh specimens with silvery reflections; overall darkness 
variable with habitat—in surf light and silvery, the lat­
eral bars almost invisible, usually dark brown in deeper 
water; in life sometimes with yellowish pigment on pel­
vic, anal, and caudal fins, these fins dusky or dark brown 
w fresh specimens; spinous dorsal dusky,5 the mem­
brane in some edged with black from first to sixth or 
sevef.tii spine; soft dorsal plain, some of rays tipped with 
black; anal and pelvic fins white, faintly marked with 
fight brown; pectoral fin dusky or black, especially at 
%  lower lobe of caudal fin darker than upper in most, 
pteral bars as follows: Usually a darkened area on nape 
followed by a patch of lighter pigment around origin of 
5pinous dorsal; posterior to origin of spinous dorsal are 6 
°blique bars running anteriorly and ventrally from dor- 
®Urn; ’’ bars broad, about 2 times eye diameter (LNC); 
btst bar extending from middle of spinous dorsal toward 
°Percuîar spines; second extending from posterior part of 
ptinus dorsal to a dark blotch near pectoral axil; third, 
üurtíi, and fifth extending from dashes along base of 
!°ft dorsal to blotches of pigment below lateral line;

sixth consists of a saddle or dash of pigment on caudal 
peduncle and a blotch of dark pigment below it which 
sometimes run together; second bar usually the most 
distinct, others often broken up into blotches and dashes; 
in some, dark bars wanting and belly may be plain 
w hite;6 inside of gili cover verv dark.5

Distinguished from M. saxatilis by plainer coloration, 
typically 7 anal rays, lower spinous dorsal and larger 
scales. Distinguished from M. littoralis by breast scales 
of uniform size," pectoral fin which reaches to or beyond 
tip of pelvic Bn, and presence of obscure bars and 
blotches on sides and back.'1

Maximum size; Largest recorded 419 mm, 1.1 kg.6

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Long Island, New York19 
to Buenos Aires, Argentina including the West Indies (as 
Aí. martin leensis); common from Chesapeake Bay to Fort 
Pierce, Florida and in Gulf of Mexico from Cape Sable, 
Florida to Campeche, Mexico; common in trawls off 
British Honduras and along beaches of Brazil.5

Area distribution: Chesapeake Bay at St. George Island 
and Solomons Island, Maryland, and Cape Charles City7 
and Ocean View, Virginia;!! outer coast of Virginia in 
Sand Shoal Inlet Channel; 18 Atlantic and Ocean 
counties, New Jersey.11

Habitat and movements: Adults—-primarily bottom 
dwelling;1 taken nearshore on outside of barrier islands 
or in deeper water (9-36 m), deepest record about 67 
m ;5 found on mud, sand, mud-sand mixtures, and mud- 
shell mixtures, but prefer clear sandy bottoms along 
beaches and near mouths of coastal sounds.1 In western 
Gulf of Mexico, more common than Micropogonias un­
dulatus at about 56-67 m,1- In South Carolina most 
numerous in fall following spawning, when they move 
into sounds and often up into tidal rivers.1 In temperate 
areas move offshore to deeper water in cold weather.1'*’”  
Fairly common in shallow water at Cedar Key, April- 
December.1B Euryhaline; taken in salinities from 6.4-41 
ppt, most common above 24 5-30 ppt.'; Taken at tem­
peratures below 6 C; in South Carolina major portion of 
inshore population moves offshore to deeper waters 
during winter when temperatures fall below 10 C.1

Larvae—specimens 1.5-7 mm taken in lower Chesapeake 
Bay June, July and September;16 15 of 18 specimens 
below 5 mm taken along outside shores at Beaufort.4 
May be transported far up tidal rivers by high salinity 
bottom currents during first few weeks of life, then 
actively move to higher salinity areas as fish grows.1
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Fig. 124. Menticirrhus americanus, Southern kingfish. A. Adult, ca. 196 mm SL, B. Larva, 1.7 mm. C. 
Larva, 2.9 mm. (A, Goode, G. B., 1884: pi. 127A. B, C, Hildebrand, S. F., and b. E. Cable, 1934: figs. 1-2.) 
Figs. B and C questionable, could be Cynoscion nebulosus (HWP).

Juveniles—primarily bottom dwelling4 over soft mud 
and decaying vegetation.1 Spend first summer in shallow 
water habitats, including open outer beaches, estuaries, 
tidal rivers, passes, and river mouths; found in brackish 
bays and protected waters more often than other Atlan­
tic species of Menticirrhus, but most common habitat for 
specimens less than 50 mm is open surf on sandy

beaches; at 50-150 mm most often found in estuaries or 
inshore, but some taken at depths of up to 18 ni; ap' 
parently gradually move toward ocean as mature. 
Smallest specimens {less than 25 mm) taken Ju3y-Au£ttf 
off Texas,1'1 May, June and September off Louisi®1̂  
and as late as November in Mississippi9 and  ̂
Carolina;4 taken year round in Everglades except ear)
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winter,® Taken at salinities from 1,9 '-35.117 ppt and 
temperatures from 10 "'-32.5 C.fl

SPAW NING

Location: Occurs largely or entirely offshore l i in 
3-36 m.5
Season: Spring and early summer in Chesapeake Bay.'1 
larvae taken [une and July to September;15 April-August 
in North Carolina4 and South Carolina with peak in 
[une and July; 1 May-June in Tampa Bay area; iT some 
indication oí 2 spawning seasons (spring and fall) in 
Florida,3 but may be just one prolonged season; 3 prob­
ably almost year round in Everglades, starting mid- to 
late winter and reaching peak in spring; 1 in Gulf of 
Mexico may extend from as early as fall L"  through 
spring.14

EGGS

No information.

EGG DEVELOPMENT

No information.

yolk-s a c  larvae

No information.

l a r v a e

Smallest specimens examined 1.7 mm.
Note: The 5.8 mm specimen described by Hildebrand 
«ad Cable (1934) is in no u'cy characteristic of this spa­
des and is not included here.

3.9 mm soft dorsal and anal fin rays evident. First 
indication of caudal fin rays at 3.6 mm (HWP); at 3.8 
mm notochord flexed and caudal fin partly developed 
"iii* some rays. Pectoral bud prominent at 2.9 mm; at 
3-8 ni.m pectoral short and broad with some indication of 
lays. Pelvic fin not evident at 3.8 mm. At 1.7 mm head 

body rather robust, somewhat compressed, greatest 
PC only a little less than length of body to anus; anus 

®nv:\vhat in advance of midbody. At 2.9 mm body very 
j6®?, somewhat compressed, with abruptly tapering tail; 
®pth only slightly less than length of body to anus,' 

äbout 3,j% SL (IJWP); anus notably nearer tip of noto- 
0rd than tip of snout. At 3.8 mm body deep and com­

passed; tail proportionately much deeper and less 
Í aJP-y tapering; depth only about two-thirds length of 

dy to anus.4 At 1.7 mm total myomeres about 25 
\K\Vp). Prominent teeth present in jaws at 1.7 mm; 

1 apparently smaller at 2.9 mm. Mouth strongly

oblique at 1.7 mm, becoming gradually more horizontal 
with development.4
Pigmentation: At 1.7 mm color mostly pale with dark 
specks around mouth; dark specks also present along 
most of ventral outline and midline of tail where they 
form 2 dark longitudinal lines,4
At 2.9-3.8 mm general color pale with faint spots around 
mouth and along ventral outline of abdomen; the 2 
longitudinal black stripes, along lateral midline and ven­
tral outline now prominent on anterior two-thirds of tail; 
several minute dark dots form an indefinite line on dorsal 
outline of anterior part of tail.4
Most easily confused with Cynoscion nebulosus, from 
which it may be distinguished as follows:

Menticirrhus americanus—midlateral pigment line rela­
tively short, extending from position of anus approxi­
mately to between soft dorsal and anal fin insertions 
(HWP); only internal pigment along midlateral line con­
sists of extensions internally from midlateral dashes; 
caudal melanophores slightly branched but more con­
centrated in appearance; at 8 mm SL and larger many 
regular branched melanophores giving sides a uniform, 
dusky color; deeper bodied at comparable sizes (BWS).

Cynoscion nebulosus—midlatera) pigment line rela­
tively longer, extending from anterior to anus to insertion 
of soft dorsal fin (HWP ) ; internal pigment dorsal (some­
times 2 rows), lateral and ventral to caudal vertebrae; 
most caudal melanophores considerably branched; at 
8 mm SL and larger dorsal, midlateral and ventral lines 
of pigment still evident; shallower bodied at comparable 
sizes (BWS).

JUVENILES

All fins with full complement of rays by 5 15-8 mm.4
At 8 mm caudal fin produced and pointed, longest rays 
as long as head; at 10 mm nearly symmetrical and quite 
painted; at 18-20 mm the longest rays definitely occur­
ring in lower half of fin and somewhat longer than 
head;4 lower lobe longer than upper lobe until about 
200 mm.s At 8 mm pectoral fin reaches anus;4 in spec­
imens smaller than 70 mm, pectoral fin does not reach 
tip of pelvic fin; in specimens larger than 100 mm pec­
toral fin reaches tip of pelvic fin.; At 8 mm body pro­
portionately more slender, but still compressed; head 
much broader; depth 3.0 in SL, At 10 mm depth 3.8-3.S 
in SL, head moderately compressed, 2.7-3.1 in SL; eye a 
little longer than snout, pupil round; mouth moderately 
oblique, upper jaw now projecting beyond lower; longest 
dorsal spine reaches only slightly past origin of second 
dorsal when depressed. At 13-15 mm body less strongly 
compressed, but depth still about same; head less com­
pressed; mouth more nearly horizontal; snout now pro­
jecting slightly beyond upper jaw. At 18-20 mm body 
more elongate and rounded, depth 3.6-3.8 in SL; head



D ev elopm en t  o f  F ishes of th e  M id-Atlantíc  B ight

2 . 5  nun ML

•SÍ*

V  . ,  -  *

2 . S  nW)

Ç . 0  itiffl S L

6 .0  iwt SL

Fig. 125. MefUicitfhia am^ricaflut, Saurimra kingfisk. A. litrva, 2.5 ram KL. B. Lajv*, 3.5 nrai. C, L m v b , <W 
ram SL. I). Larva, 3.0 mm SL. (A, C, D, jwraiw, 1, E., 1971: fig. SI. 8, lltiiiebnlnd, S. F.. «tui L. E. C&te,
1954: fig. 3.)
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Fig. 126. Menitcirrliiw americanus, Southern Iringfish. A. Juvenile, S mm. B. Juvenile, 11 mm- C. Juvenile, 20 
mm. (Hüdebrand, S. F., and L. E. Cable, 1934: figs. 5-7.)

still somewhat deeper thaii wide; mouth nearly hori- tuberculate.5 At 18-20 mm mandibular barbel present
contal and inferior; snout conical and projecting, only as a slight knob at tip of lower jaw; at 30-35 mm still
a little shorter than eye. At .30-35 mm body more present as a knob; at 50-60 mm barbel about half as
funded anteriorly; depth 3.8-4.0 in SL about as in long as pupil.■*

mouth inferior and horizontal; snout prominently 
Projecting; none of dorsal spines produced and longest Pigmentation: At 8 mm lateral surface of body between
f**s  reach only to origin o f soft dorsal when depressed. ? sc* ral mass and caudalf P f u n d e  largely spotted with
At 50-60 mm shape of adult essentially attained; snout daj*  chromatophora, a few present on head and nape;
1T®e sharply conical and more prominently projecting, àus\  PB™»* “ ° unâ anà across mandibular
nQw subequkl to eye; spinous dorsal quite pointed, but s/mphysis; distal portion of tail remains pale and more
nor* of spines especially produced. c L d a l  fin does not f  less transparent; slight dark coloration present on anal
atta*  adult shape (a slightly concave upper lobe and fiLn and ™argin sPinous df saL At 10 mm dai*  
Moderately short, sharply rounded lower lobe) until chromatophores almost everywhere, except on ventral
abo«t 100 mm. Scalation nearly complete at 18-20 mm, surface, most numerous on side from opercular margin
jupíete by 30-35 mm. At 27-50 mm gili rakers on to end of anal base and few on head and caudal pedun-

'Ver limb 0-7 (average 4.6); at 50-100 mm, 0-7 (aver- de; spinous dorsal and anal fins usually partly blade;
a§e 2.8); in specimens larger than 100 mm absent or caudal fin with at most a few dark points on base, other
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Fig. 127. Menticirrhus americanus, Southern kingfish. A. Juvenile, 30 mm, B. Juvenile, 59 mm. (Hildebrand, 
S. F., and L. E. Cable, 1934: figs. 8, 9.)

fins colorless. At 13-15 mm pigmentation about same; a 
general tendency toward fewer large branching chro­
matophores and more numerous small dark points; 
spinous dorsal and anal fin at least partly black; soft 
dorsal, pectoral, and caudal fins unmarked, or caudal 
with a few dark markings on base or solid black at base. 
At 18-20 mm entire body usually spotted with black or 
dark brown; spinous dorsal and anal fins largely black; 
pelvic fin with dark spots; generally 2 dark blotches on 
base of caudal fin.4 At 20-30 mm general ground color 
of body and head silvery, with brownish chromatophores 
forming a pattem of cloudy bands similar to adult; mem­
brane of spinous dorsal sparsely punctulate with brown; 
membrane of soft dorsal and anal fin with group of dusky 
punctulations basally at about middle of fin; pectoral fin 
hyaline; pelvic fin white with a few dusky punctulations 
on membrane; caudal fin hyaline, with a group of dusky 
chromatophores at base of median rays.3 At 30-35 mm 
body fully pigmented, some much darker than others; 
lower parts generally silvery and upper parts brownish; 
ground color overlaid with irregular dark specks or spots 
which more or less follow rows of scales; some specimens 
with dark blotches, others with suggestions of dark cross­
bars; spinous dorsal largely black; a large black spot 
generally present on caudal base, preceded by a pale

crossline, rest of fin plain translucent; anal and pelvic 
fin usually dusky to black and pectoral fin generally plain 
translucent or sometimes with dusky points. At .50-60 
mm some retain indefinite dark blotches on sides, others 
with more or less definite oblique bars;4 membrane of 
soft dorsal fin punctulate basally for entire length; 1 hase 
of caudal dusky in most, extending onto lower lo lie of 
fin; anal and pelvic fins partly white, as in adult.4 At 
80-135 mm spinous dorsal slightly dusky; soft dorsal 
nearly plain, sometimes slightly dusky, in one specimen 
tinged with yellow brown; caudal fin slightly dash, 
tinged with yellowish brown; anal, pelvic, and pectoral 
fias slightly dusky, sometimes white, tinged with yellow­
ish brown.B
At 10-15 mm distinguished from Vf. saxatilis and M- 
littoralis as fouows: Body deeper and more 
compressed anteriorly (especially head) than in littoral^ 
less so than in saxatilis; pupil almost perfectly round, 
whereas elliptical in other 2 species; caudal fin long aí» 
pointed and nearly symmetrical, whereas in other * 
species it is quite broadly and assymmetrically rocade 
the longest rays being in lower lobe; spinous dorsal 0 '-n 
partly black and pelvic fin colorless (or at most wi 
few dark points), while in saxatilis these 2 &ns art'
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wholly black, and in littoralis they are colorless. At 30-35 
mm distinguished from other 2 species as follows: pupil 
still round and caudal fin long and pointed; pectoral 
longer and scales larger (and not notably reduced on 
chest) than in littoralis; body more elongate than saxa­
tilis, By 50-60 mm distinguished from other 2 species 
by same characters as adults.1

GROWTH

In New Jersey reach about 40 mm by first winter, about 
160 mm by second winter, about 250 mm by third win­
ter; 3 at Beaufort average 116 mm by end of first sum­
mer, 135 mm by November; * in South Carolina average 
100 mm SL, 150-160 mm SL by following summer, 220- 
230 mm SL by third summ er;1 in Tampa Bay area speci­
mens as small as 25 mm in July may reach 117 mm by 
October.17

AGE AND SIZE AT MATURITY

Males mature at about 2 years or a little less at a size 
of about 195 mm; females mature at 2 or 3 years at a 
size of about 230-250 mm,1 however one ripe female, 
218 mm, taken.5
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Menticirrhus littoralis (Holbrook), Gulf king&h

ADULTS

D. IX or X '» (usually X 19-26 (x '24 ” );
A. I 3,5,i:! (Miller and Jorgenson, 1973, report I I in), 6-8 13 
(usually 7 6,10,13); C. 9 +  8, procurrent rays 7-8 + 6 ;10 P. 
18-21 (usually 19” ); V. I, 3 ;6 3 - 8 1  (more typically 
67-77) vertical scale rows above lateral line;13 vertebrae 
10+ 15 ;10,13 gili rakers 3-5 + 0-8,14 those on lower limb

0-6 (average 4,0) in specimens 200-250 mm, 0-8 (aver­
age 3.9) in specimens 250-300 mm, 0-5 (average 5.7) 
in specimens 300-331 m m ;13 branchiostegals 7; * teeth 
in jaws small, villiform, set in bands, none especially en­
larged; 5 lower pharyngeals with molariform teeth.5,12
Head 3.4-3.7, depth 3.6—1.3 in SL; snout 2.9-3.2, eye 
3.1-4.1, interorbital 3.6-4.7, maxillary 2.6-3.0, pectoral 
fin 1.3-1.5 in head.3

length unstatedAdult

Fig. 128. Menticirrhus littoralis, Gulf kingfish. A, Adult, length unstated. B. Juvenile, 11.9 inm. C. Juvenile, 
19 mm. {A, Hildebrand, S. F., and W. C. Schroeder, 1928: fig. 172. B, C, Hildebrand, S. F., and L. E. Cable, 
1934.- figs. 15-16.)
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Body elongate, rounded; back elevated;s ventral side 
rather flat (LNC); head low, snout conical, projecting 
beyond mouth; mouth horizontal, inferior;s chin with 
a single short barbel and perforated by an apical pore 
and with four lateral pores (LNC); maxillary reaching 
below middle of eye. Scales rather large, strongly 
ctenoid,5 breast scales near head much smaller than those 
along lateral line.”  Dorsal fin continuous,3 with a notch 
between the spinous and soft portions (LNC); spinous 
dorsal, when depressed usually falling between first and 
second soft rays,12 the spines slender, flexible, none pro­
duced; soft dorsal long and low; caudal with concave 
upper lobe and pointed lower lobe, this being more pro­
nounced in smaller specimens; anal fin small; pelvic fin 
moderate, inserted one-half eye diameter behind pectoral 
fin base; pectoral fin short, not reaching tip of pelvic fin. 
Prcopercle serrate.5

Pigmentation: Silvery gray above with bluish and bronze 
reflections, immaculate; a dark bronze shade along sides 
at level of pectoral fin, extending to tail and along cheeks; 
belly below this abruptly white; dorsal fin light brown, 
spinous dorsal black at tip, the base narrowly white; 
caudal fin pale, its tip usually black; inner lining of 
pectoral and pelvic fins blackish; gili cavity pale.“

Readily separable from other species of Menticirrhus by 
larger body scales, greatly reduced scales on chest, rela­
tively short pectorals,3 low dorsal spines, short anal fin 
characteristically with 7 soft rays, and the plain silvery 
gray coloration.3
Maximum size; Reported to reach 457 mm.13

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Delaware12 to Brazil11,13 
and throughout the Gulf of Mexico;11 most common 
south of Cape Hatteras on Atlantic Coast and in Gulf of
Mexico.5 a

‘Area distribution: Chesapeake Bay at Ocean View, 
Lynnhaven Roads,3 Buckroe Beach,“ 13 and Norfolk, Vir­
gea; 111 Rehoboth Beach, Delaware.11

Habitat and movements: Adults.—almost always found 
111 shallow open surf over sandy bottom 1 3 or in less
than 38 m of water just offshore,13 rarely taken in inside 
'vaters,3 >’3 in  Texas taken in Aransas Bay, May, July, 
October, on Gulf beaches, June-October, February and 
March, and trawled from the Gulf in November and 
January';4 apparently move to slightly deeper waters in 
^nter.13 Taken in Aransas Bay in salinities from 17.9- 
r®-7 ppt, but rarely taken below 25 ppt; * never taken in 

Carolina below 25 p p t;1 taken in Laguna Madre 
jj) up to 45 ppt.T Taken in Aransas Bay from 13.8-30.6 

;1 taken in South Carolina only above 20 C.1
Larvae—no information.

Juveniles—taken only in open surf; widely distributed in 
South Carolina along sandy beaches of open ocean coasts 
and near mouths of sounds during summer and fall;1 
specimens less than 50 mm swim within centimeters 
of waters edge in open surf,13 Specimens 15-120 mm 
common at Beaufort during summer in surf along outer 
shores of banks; ’* specimens 22-26 mm taken June-Octo- 
ber in Texas;4 specimens 132-180 mm taken February- 
April in about 5 m in Texas." Taken in Tampa Bay in 
salinities from 31.8-35.1 ppt and temperatures from
10.8-31.0 C.8

SPAWNING

Location: Occurs in open outside waters,3

Season: In North Carolina begins at least by first of May 
and continues to as late as mid-September,“ probably 
about same for South Carolina;1 occurs May-August in 
Texas; 1 ripe or spent adults taken April in northern Gulf 
of Mexico, June in North Carolina and Texas, and May in 
Florida;13 April to September in Georgia.15

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Smallest examined 9-10 mm.
At 10 mm all fins with full complement of rays; longest 
dorsal spines reach beyond first dorsal soft rays. At 10 
mm caudal fin asymmetrically rounded, the longest rays 
in lower lobe.3 Át 38-51 mm pelvic fin reaches beyond 
anus, second and third rays longest (first ray longest in 
other species),1 At 10 mm body quite elongate, com­
pressed, body depth 3.8-4.0, head about 3.2 in SL; 
mouth moderately large and oblique; eye longer than 
snout; interorbital flat and broad. By 18-20 mm body 
slightly more rounded and elongate, depth 3.7-4.2 in 
SL; head only a little deeper than wide; mouth nearly 
horizontal and inferior; snout rather conical projecting 
slightly. At 30-35 mm body with essentially adult form.
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Fig. 129. Menticirrhus littoralis, Gulf kingfish. A. Juvenile, 30 mm. B. Juvenile, 60 mm. (Hildebrand, S. F., 
and L. E. Cable, 1934: figs. 17-18.)

depth 4.0-4.3 in SL; caudal fin slightly angular and long­
est rays (which are in lower lobe) notably shorter than 
head; pectoral fin falling an eye diameter short of tip of 
pelvic fin; pelvic fin not reaching anus.3 At 3S-51 mm 
body less compressed and less deep than Aí. saxatilis 
and M. americanus. In specimens less than 100 mm de­
pressed spinous dorsal seldom reaches past first soft ray; 
in specimens 100-300 mm usually falls between first and 
second. Tip of pectoral fin does not reach end of pelvic 
fin in specimens less than 100 mm. Lower lobe of caudal 
fin shorter than upper lobe in specimens smaller than 200 
mm 13 (not evident in figures). At 18-20 mm scalation 
nearly complete;3 at 30-35 mm scalation complete and 
scales on chest smaller than those on sides and abdomen. 
At 18-20 mm lateral line developed anteriorly, extending 
to middle of base of soft dorsal fin.3 At 18-35 mm chin 
barbel present as minute knob. At 15-100 mm gili rakers 
on lower limb 3-8 (average 5.8); at 100-150 mm, 3-7 
(average 5.5); a t 150-200 mm, 0-7 (average 4.8).13
Pigmentation: At 10 mm body densely dotted with dark 
chromatophores; pigmentation in some almost general, 
dark brown; may be paler if taken on white sand; spinous 
dorsal, pelvic and pectoral fins colorless; caudal fin color­
less or with one or a few dark dots on base; posterior 
half of base of soft dorsal fin and most of base of anal 
fin variably black, remainder of these fins colorless. At

13-15 mm body still dark brown; spinous dorsal, pectoral 
and pelvic fins remain colorless; amount of black pigment 
on base of soft dorsal and anal fins varies among speci­
mens from a small spot on base of each fin to a long 
band or blotch involving a considerable portion of caeli 
fin; caudal fin colorless, except for a pair of more or less 
triangular black spots at base. At 18-20 mm pigm enta­
tion variable, depending on environment, some almost 
uniformly brown, others silvery with scattered brownish 
chromatophores; spinous dorsal (except for a few black 
dots), pectoral, ana pelvic fins plain translucent; caudal 
fin void of color except for a pair of dark blotches at 
base, which may be separate or united; dorsal and ana) 
fins largely black at base in some specimens, w ít!' onlv 
a few dark points in others. At 30-35 mm ground color 
silvery, overlaid on sides and back with grayish dots; 
some with indications of dark blotches present on virles- 
others uniform silvery gray; dorsal, anal, and caudsl f*ns 
more or less dotted with black, paired fins usually plrin 
translucent. At 50-60 mm plain silvery gray; dark points 
still evident on sides and back, but smaller aud less 
numerous.3 Specimens larger than 50 mm usuaih b® 
lateral bars characteristic of Aí. saxatilis and Aí- 
canus; a few specimens smaller than 50 mm nue have 
dark bars, dashes, and blotches similar to Aí. timen- 
canus.™
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Distinguished from Aí. saxatilis and M. americanus as 
follows: At 10-15 mm slender body, broad head some­
what quadrate in cross section, small elliptical pupil, 
broad asymmetrically rounded caudal fins, and absence 
of black on spinous dorsal and pelvic fins; at 18-20 mm, 
separable from both by more slender body, and from 
americanus, but not saxatilis by strongly elliptical pupil 
and short asymmetrically rounded caudal fin,3 At 38-51 
mm head and body almost uniform grayish brown, some­
what lighter beneath and finely punctulate with darker; 
membrane of spinous dorsal with small brown punctula­
tu s  between second and fifth spines; soft dorsal fin 
similarly marked along outer margin and along middle 
third of width; caudal fin punctulate at base and on pro­
longed lower lobe; other fins hyaline,2

GROWTH
Probably similar to Aí. americanus; 1 individuals 9-21 
mm in June may attain 129-149 mm by October,“

AGE AND SIZE AT MATURITY

Probably mature at about same age as Aí. americanus.1

Specimens 210 and 310 mm width well developed roe 
taken in Texas.4
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Menticirrhus saxatilis (Bloch and Schneider), Northern kingfish

ADULTS

D. IX or X 13 (usually X 2 2 ” -27 B'13 (x 24.5i;i);
A. I (Miller and Jorgenson, 1973, report I I 14), 7 ” '14-  
9 *-13 (usually 8 s’i'-l3)J C. 9 +  8, procurrent rays 6-8 +  6 ;14 
P. 18-21 (usually at least 20 ” ); V. I,  5; *J vertical scale 
rows above lateral line 68-101;13 vertebrae 10 + 1 5 ;14 gili 
rakers tuberculate (3-5 +  0-7 2~) or absent;15 branchios­

tega! 7;s teeth in jaws villiform, set in bands, the, outer 
ones in upper jaw slightly enlarged,* no m olar j form 
teeth on pharyngeal plates.33
Head 3.0-4.1, depth 3.6 “—4.6* in SL; snout 2.9S-3.7,B 
eye 2.8-4.6, interorbital 3.5-4.4, maxillary 1.3-2.8, pectoral
1.0-1.4 in head.8
Body elongate, rounded; back elevated;s ventral side

AdultA 132 mm

Fig. 130. Menticirrhus saxatilis, Northern kingfish. A. Adult, 132 mm (but stage putative, size at-maturity un­
known), showing basic aduit body form and color pattern. B. Egg, newly fertii zed. C. Egg, 17.5 hours after 
fertilization. D. Egg, 24 hours after fertilization. E. Egg, 27.5 hours after fertilization. F. Yolk-sac larva, 2.2 
mm TL. (A, Composite drawing by Joap Ellis based on Ginsburg, 1., 1952a; fig. 8 and color notes from LNC- 
B-E, Welsh, W. W., and C. M. Breder, Jr., 1923; figs. 46-50 .)



Sciaenidae—drums 221

rather flat (LNC); head low, snout conical, projecting be­
yond mouth; mouth horizontal, inferior; chin with a 
single short, barbel8 and perforated by an apical pore 
and with 4 lateral pores (LNC); maxillary reaching be­
low middle of eye.8 Dorsal fin continuous with a notch 
between spinous and soft portions (LNC); dorsal spines 
slender, flexible, the third produced,8 when depressed 
usually reaching past the fourth dorsal soft ray in speci­
mens longer than 200 mm (LNC); soft dorsal fin rather 
long and low; caudal fin with concave upper lobe and 
somewhat produced lower lobe;8 tip of pectoral fin ex­
tending past the tip of pelvic fin in most specimens 150- 
250 mm and in all those larger than 250 mm.13 Scales 
small, firm, strongly ctenoid,8 those on breast uniform in 
size, about as large as those along lateral line.13 Pre- 
opercle serrate.8
Pigmentation; In live specimens upper part of body 
silvery gray or tan, with dark lateral bars as follows: 
Usually a dark streak from middle of upper jaw back 
toward opercular spines, where it is met by an oblique 
bar running ventrally and posteriorly from above supra- 
occipital; posterior to head, usually 5 oblique bars; first 
bar running from nape ventrally and posteriorly towards 
area just behind pectoral axil; second bar running from 
posterior part of base of spinous dorsal fin antera ventrally 
to same area as first to form a “V” shaped marking (sec­
ond bar often broadest and most distinct as in M. ameri­
canus)-, a patch of pigment at origin of spinous dorsal, 
anlíke M. americanus- 3 bars running ventrally and an­
teriorly from base of second dorsal fin, but not parallel 
as in M. americanus; backwards slant of bars increases 
progressively from second to fifth bar. As in M. ameri­
canus a dash is present on upper part of caudal peduncle 
and blotches are present below lateral line; in larger 
specimens, blotches merge to form a black horizontal 
stripe which continues anteriorly onto lower lobe of 
caudal fin (lacking in adult M. americanus) ; distal por­
tion of spinous dorsal usually dusky or black; pectoral, 
pelvic, and anal fins dark in most specimens larger than 
1Q0 mm; upper half of inner side of opercle dark or 
black, lower part lighter (dark all over in Aí. 
americanus),1*
Distinguished from other species of Menticirrhus by the 
hrk "V” on anterior part of side, the produced third 
dorsal spine,6 and having typically 8 anal spines.10

Maximum size: Largest recorded 550 mm TL, 1.5 kg.2

DISTRIBUTION a n d  e c o l o g y

jbnge: Western Atlantic from Maine to Progresso, Yuca- 
common between Cape Cod and North Carolina; 

relatively few adults taken from South Carolina to Texas, 
juveniles appear on beaches regularly each year.33
^b ibu tion : Chesapeake Bay in Calvert, Somerset, 

St. Mary’s counties, M aryland11 and Cape Charles,

Buckroe Beach, Ocean View, Lynnhaven Roads, Gunston 
Wharf, and lower York River, Virginia;8 Worcester 
County, M aryland;11 ocean coast of Virginia;3C Dela­
ware Bay;7 Atlantic, Cape May, and Ocean counties, 
New jersey.1"
Habitat and movements: Adults—frequent sandy bot­
toms just outside surf and sandy channels in vicinity7 of 
inlets; 1 move to deeper waters with growth; commonly 
taken from 7-45 m, deepest record 126 m.l:i Taken May- 
October in Gulf of Maine,12 April-October in New York 
area," May-October on Virginia’s eastera shore,10 Septem- 
ber-October off Ocean City, Maryland.17 Taken at tem­
peratures from 7,8-35.8 C; ”  in South Carolina taken 
only during wanner months when temperatures above 20
C.1

Larvae—specimens 2.6-6.0 mm taken June-August in 
Narragansett Bay at 21.1-23.2 C ;38 14 specimens 1.9-4.5 
mm taken on beaches at Long Island late June—July.-'

Juveniles—apparently live on or near bottom like adults; 
specimens less than 70 mm taken in surf on outer shores 
of banks at Beaufort;11 in northern Gulf of Mexico speci­
mens less than 60 mm taken in open surf of outer sandy 
beaches during summer.”  In Delaware River estuary 
taken mainly in late summer to late October;7 taken 
summer and fall in Chesapeake Bay,8 July-September off 
Virginia,38 every7 month except May and September in 
Tampa Bay area.23 In Delaware River estuary taken in 
salinities as low as 5 ppt,13 common only above 16 p p t;7 
in York River, Virginia taken only from upper reaches of 
river in salinities usually less than 5 ppt (LNC); taken 
in salinities as high as 35.1 ppt in Tampa Bay area. 
Taken at temperatures from 13.5-30-7 C.21

SPAWNING

Location: Apparently spawn in outside waters,71® the 
young probably being transported passively into bays.7
Season: Occurs June-Au gust in Gulf of M aine;12 reaches 
maximum in June in New York, continuing into Septem­
ber; 2 June-August in New Jersey, with a maximum in 
late June or early July;4 April-May or possibly longer 
in North CarolinaB and South Carolina.1

EGGS

Buoyant; spherical; almost colorless, with a faint yellow­
ish tinge; average diameter 0.8-0.85 mm; one to as many 
as 18 oil globules, coalescing to one by hatching; diame­
ter of oil globule 0.19-0.26 mm when only one, 0.02-0.14 
when many.4

EGG DEVELOPMENT

Segmentation and development as in Bairdiella 
chrysoura. About 18 hours after fertilization grayish
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2 .5  mm TLA

2 .6  mm TLB

2 .7  mm TLC

Pig. 131. Menticirrhus saxatilis, Northern kingfish. A, Yolk-sac larva, 2,5 inm TL, B. Yolk-sac larva, 2.6 nun 
TL. C. Larva, 2,7 mm TL. D. Larva, 2.1 mm. (A-C, Welsh, W. W,, and C. M, Breder, )r,, 1933: figs, 51-S3- 
D, Perlmutter, A., 1938: fig. 7A.)

chromatophores distributed over dorsolateral aspects of 
embryo and on surface of oil globule. At 24 hours chro- 
matophores on oil globule black and stellate and embryo 
dotted with black punctulations; a number of small black 
chromatophores scattered over dorsal surface of yolk 
sac.4
Hatch in 46-50 hours at 20-21 C.4

YOLK-SAC LARVAE

Hatch at about 2-2.5 mm.

Oil globule located in posterior part of yolk sac. P e c to r a l  
fin faintly visible on second day. Mouth open and ‘ul,c" 
boning on fourth day.4
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Pigmentation: At hatching pigmentation consists of 3 
vertical bands of black and dull gold chromatophores, 
one above the anus and 2 posterior to it, dividing the 
caudal region into 3 nearly equal parts; a patch of black 
and dull gold pigment in dorsal finfold anteriorly and 
similar chromatophores scattered over volk sac. On third 
day after batching vertical bands, especially anterior 
ones, becoming faint. On fourth day only traces of 
caudal bands visible; a row of black chromatophores 
present on ventral surface posterior to vent, extending 
to location of middle band; blotch in dorsal finfold still 
conspicuous; eye pigmented; pectoral fin with black and 
gold chromatophores; abdomen with golden tinge.4

LARVAE
Stage completed by 5-0 mm.4

By 4.5 mm caudal and anal fin rays differentiating; 
at 5.0 mm almost all soft dorsal and anal fin rays de­
veloped.3
Possibly differentiated from M. americanus at 3-5 mm 
SL by presence of more pigment laterally on visceral 
mass in M. saxatilis (HWP).
Pigmentation: At 3.7 mm melanophores present along 
ventral surface of abdomen, few at nape, and in rows 
midlaterally and midventrally; pigmentation on upper lip 
und patch on roof of mouth which is visible externally.30

JUVENILES

Described from specimens 10 mm and larger.

At 10 mm all fins with full complement of rays. At 10 
mm body rather deep, compressed, depth 2.8-2.9 in SL; 
head narrow, compressed, about equal to depth; eye 
longer than snout, pupil vertically elongate; mouth large 
i'nd moderately oblique; upper jaw projecting beyond 
lower. At 18-20 mm body more slender, still strongly 
romp res sed, depth 3.2-3.4in SL; head broader; mouth 
slightly oblique and nearly terminal; snout scarcely pro- 
jetting beyond upper jaw. At 30-35 mm body more 
elongate and less strongly compressed, depth 3.0-3.6 in 
SL; mouth horizontal and inferior, snout projecting 
Moderately beyond it. At 50-60 mm depth 3.8-4.1 in 
L> snout conical, projecting much more strongly, some- 

™at longer than eye.“ In specimens less than 100 mm 
^Pressed spinous dorsal fin usually reaches past base of 
rst 50ft ray; at 50-100 mm reaches past fourth soft ray;

lûh-200 mm, reaches past fifth soft ray.’3 At 10 mm 
bridal fin asymmetrically rounded, longest rays in lower 
’L™> at 18-20 mm broadly pointed; at 30-35 mm slightly 
•Mgular; at 50-60 mm margin slightly concave. At 10 mm 
P^toral and pelvic fins co termina I, not reaching anus;8 
priorai fin does not extend past pelvic in specimens less 

an 100 mm.13 At 18-20 mm scalation nearly complete

and lateral line developed anteriorly to about middle of 
base of soft dorsal fin; scalation complete by 30-35 mm. 
At 18-20 mm mandibular barbel evident as a slight knob 
at symphysis of lower jaw; at 30-35 mm barbel short, 
but plainly evident. At 14-50 nini gili rakers on lower 
limb of first arch 0-8 (average 4.8); at 50-100 mm, 0-7 
(average 2.9).'*

Pigmentation: At 10 mm (specimens described taken in 
black vegetable debris) body almost everywhere dotted 
with prominent black chromatophores; indefinite brown­
ish band present on back below base of dorsal fin and 
another extending along ventrolateral edge from origin 
of anal fin to base of lower caudal rays; spinous dorsal fin 
almost wholly black; soft dorsal fin colorless, except for 
an indefinite elongate dark band on base of about middle 
third of fin; caudal fin colorless, with a white base and 
sometimes with one or a few large black chromatophores; 
anal fin colorless, except for dark dots on base; pelvic fin 
wholly black and pectoral fin plain translucent At 18- 
20 mm general color (of specimens taken in black vege­
table debris) almost uniform dark brown, with slight 
indication of a broad vertical bar, darker than ground 
color, on side under spinous dorsal, and another under 
middle of base of soft dorsal; spinous dorsal and pelvic 
fins black; pectoral fin colorless; soft dorsal and anal fins 
with at least a partly black base, remainder colorless; 
caudal fin colorless, except for a black blotch on base. At 
30-35 mm body pigment ranging from adult color pat­
tern to almost uniform blackish braw n;4 ground color 
silvery', brightest on lower parts of body, overlaid almost 
everywhere with dark brown dots. Dark bars evident in 
majority of specimens, the first running from posterior 
part of head obliquely downward and backward on 
opercle, the second crossing the nape parallel to the 
first, the third under the spinous dorsal bending forward 
to join or nearly join the second on middle of side; the 
second and third bars together form the “V” which is a 
diagnostic adult feature; dark blotches suggestive of bars 
present posterior to the 3 described; spinous dorsal and 
pel vie fins remain almost wholly black; soft dorsal and 
anal fins black at base or at least dotted with black; 
caudal fin with 2 irregular dark spots on base, otherwise 
plain translucent; pectoral fin plain, more or less dotted 
with black at base. At 50-60 mm color quite variable; 
some dark brown, others silvery gray; all with rather 
definite oblique dark bars on anterior part of body and a 
few blotches posteriorly; spinous dorsal and pelvic fins 
remain almost wholly black in darker specimens, only 
partly dusky in lighter ones.8

At 10 mm characterized by deep, strongly compressed 
body; narrow, oompressed head; small elliptical pupil; 
broad, asymmetrically rounded caudal; and black 
spinous dorsal and pelvic fins. At 18-20 mm body deeper 
than M. americanus and saxatilis; distinguished from M, 
americanus by elliptical pupil and bluntly pointed tail 
which is shorter than head; distinguished from M.
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Fig. 132. Menticirrhus saxatilis, Northern kingfish. A. Yolk-sac larva, 2.9 mm. B. Larva, 4 mm. C. Larva, 
5.0 mm SL. D. Larva, 8.0 mm SL. (A, B, Perfmutter, A., 1939: fig s. 7B-C. C, D, jannke, T. E., 1971: fig. 22.)
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Fig. 133, Menficirr/n« saxatilis, Northern kingfish. A. Juvenile, 10 mm. B. Juvenile, 20 mín. C. Juvenile, 30 
mm. D. Juvenile, 63 mm. (A-D, Hildebrand, S. F., and L. E. Cabie, 1934: jigs. 11-14.)
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littoralis by dark crass bars- on body, black spinous dorsal 
and pelvic fins. At 30-35 mm still deeper than both 
other species; differs from americanus in elliptical pupil 
and short angulate caudal fin; differs from littoralis in 
presence of large scales of uniform size on chest. By SO­
SO mm recognizable by same characters as adult; small 
scales of uniform size on chest, rather high spinous dorsal 
(the third ray becoming conspicuously reduced) with 
longest spines reaching well beyond origin of soft dorsal, 
anal fin typically with S soft rays; pectoral fin usually 
reaching to tips of pelvic, rather definite black bars on 
back and sides, 2 of which form a definite “V” above 
pectoral fin, and the small vertically elongate, elliptical 
pupil,0

GROWTH

Growth during first year as indicated by seining captures 
in New York bay areas: 25-125 mm  (average 76 mm) in 
July; 25-225 mm (average 141 mm) in August; 45-265 
mm (average 166 mm) in September; 25-315 mm (aver­
age 202 mm) in October. Average yearly lengths of New 
York specimens based on scale analysis; I, males 256,3 
mm TL, females 265.5 mm TL; II, males 322.0 mm TL, 
females 343.1 mm TL; III, males 354.6 mm TL, females 
387.6 mm TL; IV, males 370.7 mm TL, females 413.1 
mm TL; maximum average expected sizes based on 
growth curves 386,6 mm TL for males, 447.5 mm TL for 
females.* Modal lengths in New Jersey based on scale 
analysis: 120 mm first winter, 250 mm second winter, 
350 mm third winter. At Woods Hole fish hatched early 
in June may reach 20 mm by July 1, 80 mm by August 
1, and over 150 mm by September I.1

AGE AND SIZE AT MATURITY

Males probably mature at 2 years, females at 3 years; ti­
moré than 50% of all 1-2 year old males in New York 
running ripe, while a large percentage of females of 
same age group at or approaching spawning condition, 
all young of the year immature.*
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Micropogonias* undulatus (Linnaeus), Atlantic croaker

ADULTS

D. X-I,” '1* 26-30 (usually 28'); A. II, 7 2'-9 31 (usually 
S 11"'24); C. 9 +  8, procurrent rays 8-9 + 8; 21 P. 17-20 
{usually 18 '); V. 1, 5; 21 lateral line scales 47-50 (usually 
50), scales above lateral line 7-9 (usually 8), scales below 
lateral line 8-9 (usually 8 1); vertebrae 10 + 15;24 gili 
rakers 8-10 + 14-18;34 branchiostega Is 7 ; teeth small, 
conical, set in hands, in broad villiform bands, outer row 
teeth in upper jaw and inner row teeth in lower jaw en­
larged (LNC); no teeth on vomer, palatines, or tongue.21

Head 2.9-3,4, depth 2,9-3.6 in SL; snout 2.S-3.7, eye 
3.3-4.8, interorbital 3,3-3.8, maxillary 2.3-2.S, pectoral 
fin 1.1-1.5 in head.13

Body elongate, moderately compressed; back slightly 
elevated; head rather long; snout conical, projecting be­
yond mouth; mouth moderate, horizontal, interior; maxil­
lary reaching a little past front margin of eye to below 
middle of eye; chin with five pores and 3 pairs of short, 
dender barbels. Scales moderate, strongly ctenoid, re­
duced anteriorly above lateral line, extending onto 
caudal, but not on other fins.18 Dorsal fin continuous 
with a deep notch between the spinous and soft portions 
iLNC); third and fourth dorsal spines longest, higher 
than any of soft rays; caudal fin slightly double concave, 
the middle rays longest; pectoral fin reaching well be­
yond tip of pelvic fin. Preopercular margin with strong 
spines.'0

Pigmentation: Greenish or grayish silvery above, silvery 
white below, highly iridescent in life; back and sides 
with numerous brassy or brownish dark spots arranged 
in oblique, wavy bars on sides, becoming less distinct in 
large individuals; dorsal fin with numerous dark spots;18 
faint longitudinal streaks usually present on soft portion 
°f dorsal fin (LNC); caudal and pectoral fins greenish 
dusky; base of pectoral fin dusky; anal and pelvic fins 
yellowish to orange.16 Spawning coloration distinctly 
bronze or yellow; iris golden on dorsal margin; pelvic fin 
yellow; pectoral fin blackish at base; inside of mouth 
Pinkish red; anal fin bronze yellow; caudal fin faint yel- 
kw; preopercle bronze.1 {lilis coloration characterizes 
dl large specimens and may not be associated with 
spawning, LNC.)

Readily recognized by inferior mouth, series of short 
barbels on each side of chin, and strongly serrated pre- 
opercular margin.16

primum size: Largest recorded 668 mm from northern 
ycb of Mexico.16 South of Cape Hatteras, typically
1 name Micropogon is preoccupied by a bird genus, Bore 

rite correct substitute name is Micropogonias Bonaparte
t #31.11

small, mostly 200 mm or less, maximum 300-350 
mm; north of Cape Hatteras, larger average
size 11 (258 mm "), and maximum size about 500 mm or 
more.13

DISTRIBUTION AND ECOLOGY

Hange: Western Atlantic from Cape Cod, Massachu­
setts 211 to Campeche Bank, Mexico,13 not common north 
of New: Jersey; -■ni probably occurs in southern Florida 
only as a result of occasional southward migrations due 
to unusually cold winter conditions.1
Area distribution: Chesapeake Bay, widespread in Vir­
ginia and Maryland ’’ south of Baltimore;16 Worcester 
County, Maryland; 13 eastern shore of Virginia; 23 Dela­
ware; 2- '27 Atlantic, Cape May, Burlington, Cumberland, 
Monmouth, and Ocean counties, New Jersey.33

Habitat and movements: Adults—found on mud, sand, 
mud-sand mixtures, mud and shell, and on “live” bot­
toms of sponge and coral; most abundant on bottoms of 
mud and sand mixture, particularly near mouths of tidal 
sounds and several miles offshore in depths of about 
5-9 m to as deep as 54 m (LNC). In Chesapeake Bay 
and North Carolina move up bays and estuaries during 
spring, randomly in summer, and oceanward in fall; 
distance traveled maximum during spring and fall, mini­
mum in August; specimens tagged off Maryland-Virginia 
coast in fall migrate to waters off North Carolina coast; 
none tagged in North Carolina recovered in Chesapeake 
Bay area.” Taken in Chesapeake Bay March-October, 
and a few as late as early December, bulk March, April, 
and M ay;18 sexually mature individuals leave as early 
as July, but mainly during August, and all have left by 
September 15,12 In Gulf of Mexico migrate offshore to 
spawn in fall;s 4 most abundant April-May, stead­
ily decreasing through summer, mostly offshore by early 
winter.28 Off Mississippi most abundant offshore in Sep­
tember and May; at 9 m, most abundant fall and sum­
mer; at 18-36 m, most abundant fall and winter; at about 
54 m most abundant spring and summer.34' W ater tem­
perature apparently has direct effect on migration of 
croakers, particularly in spring and fall; in South Caro­
lina, although most of population is gradually leaving 
inshore waters by late summer, a mass exodus of re­
maining fish occurs when water temperatures begin to 
fall and by November all adults and older juveniles have 
left coastal waters, the young of previous year (120-200 
mm) re-entering sounds and rivers in early spring when 
temperature reaches about 16 C; exodus from Lake 
Pontchartrain, Louisiana, September-November also di­
rectly correlated with drop in water temperatures.1 
Taken in salinities from 0 *'*-40 p p t30 (70 ppt in Laguna 
Madre, Texas10), more abundant at higher salinities.
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Taken at temperatures from 6,7-35.5 C ;5 in Louisiana 
and Texas specimens 1 year or older absent at tempera­
tures below 10 C.’*
Larvae—spend first days at sea, entering inside waters 
at about 8-15 mm; " minimum size in Beaufort, N.C. 
harbour 3.5 m m ;H common along banks of North Caro­
lina during winter and may be taken as far as 19-24 km 
offshore/1 Taken in Chesapeake Bay during winter; 12 
taken September-May at Beaufort;3 taken October-May 
in South Carolina;11 taken October-Fcbruary at Port 
Aransas, Texas.4 Larvae and juveniles taken at salinities 
from 0-21 ppt and temperatures from 0-24 C in upper 
Chesapeake Bay.21'
Juveniles—found in estuariae and coastal waters at mod­
erate depths to shoal waters/*1-15 In South Carolina 
most taken in tidal streams of marshland over bottom of 
soft mud and plant detritus; most move well up into 
tidal streams to areas of reduced salinity, and then sea­
ward as growth proceeds; few remain in tidal rivers or 
sounds more than 1 year.'* In Gulf of Mexico, use bays 
as nursery areas, and generally migrate back to Gulf by 
July before reaching 80-90 m m / First taken inside 
Mobile Bay in October, widespread by November;5 
larger specimens leave in July and August, return in 
fall, also may move offshore for brief periods in winter/ 
Taken in Texas and Louisiana bays, October-April; 22'2C 
at Port Aransas most abundant in February, none less 
than 53 mm taken May and afterwards/2 Taken on 
eastern shore of Virginia, September-November/3 Taken 
in Chesapeake Bay during spring and summer, mostly 
concentrated midway up estuary at about 18 ppt salinity, 
primarily confined to bottom waters of relatively deep 
channels.1" Show apparent dine of increasing size to 
increasing salinity, perhaps due to upstream bottom cur­
rents of high salinity carrying small individuals, whereas 
larger are more able to actively swim against it; M-1S 
taken in salinities from 0 :1--36.7 ppt, most abundant in 
Texas below 15 p p t /2 Apparently more cold tolerant 
than adults,3-5 remaining in upper reaches of tidal estu­
aries throughout winter, after most of older fish have 
moved offshore;6 taken at temperatures from 5 2"-32 
C; “ in Louisiana and Texas well adapted to tempera­
tures in 6-20 C range;11 no significant short term rela­
tionship between depth and temperature and size.5 
Specimens less than 50 mm cease feeding at less than 
5 C. show loss of equilibrium at 1.5 C, die at 0.5-L0 C /H

SPAWNING

Location: Occurs offshore/-45-6'1215-17 probably over a 
Mdc area, extending a considerable distance offshore 
and not just around passes, but some spawning possibly 
occtJrs inside deep passes where conditions are favor­

able; 5 some unconfirmed reports of spawning in larger 
estuaries such as Delaware and Chesapeake Bays;2 oc­
curs off Beaufort probably not more than 48 Inn from 
outer banks; 1 in South Carolina fish in spawning condi­
tion taken from several km offshore in 7.5 m to 80-96 
km offshore in depths up to 81 m /
Season: South of Cape Hatteras generally occurs Sep- 
tember-M arch/-4’-1'’8'13-'4 sometimes extending as late as 
May 3 or June/1 with a peak around October13 or No­
vember.1 North of Cape Hatteras generally occurs Au- 
gust-December/,i!M-,,-1!i-3fl with a peak in August or 
September; 13 in Virginia may occur to some extent in 
almost all months with possibly a spring and fall peak;15 
in Delaware probably occurs from late August to early 
October/5
Fecundity: A 395 mm female had ca. 180,000 eggs; all 
eggs in ovary of uniform size.18

EGGS

No information,

EGG DEVELOPMENT

No information,

YOLK-SAC LARVAE

No information,

LARVAE

Specimens described 2.8-10 mm.
At 2,8 mm no indication of fin rays in finfold; at 4 mm 
some thickening at base of soft dorsal and anal fins; at 
6 mm soft dorsal fin fairly well developed, anal fin with 
full complement of spines and rays; at 10 mm soft dorsal 
fin fully formed, spinous dorsal only partly developed. 
At 3.6 mm notochord beginning to flex, rudiments of fin 
rays evident; at 4 mm notochord completely flexed and 
caudal fin well formed; at 10 mm caudal fin quite long, 
its posterior margin strongly convex. At 6 mm pectoral 
fin evident, pelvic fin not evident; at 10 mm pectoral fin 
with some rays present, pelvic fin visible as membranous 
tu ft At 2.8 mm body rather deep, dorsaL outline quite 
regular and rather evenly convex; mouth large and 
nearly vertical. At 2.8 mm hind gut projecting rather 
prominently, but not wholly free distaIly; at 3.6 mm 
hind gut apparently connected with body by semi­
transparent membrane; at 4 mm still prominent, distance 
between anus and anal fin origin about same as diameter 
of eye (HWP).

T'g. 134. Aíicropoponuis undulatus, Atlantic croaker. A. Adult, ca. 245 mm SL. B. Larva, 2.5 mm. C. 
Lmv», 4.0 mm, D. Larva, 5.3 mm SL. E. Ventral view of D. (A, Goode, G. B., 1884: pi. 128. B, C, Hilde- 
öraud, S. F., and L. E. Cable, 1930; figs. 51-52. D, E, Lippson, A. L, and, R. L. Moron, 1974: 229.)
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1 2 . 2  mm TL

Fig. 135. Micropogonias undulatus, Atlantic croaker. A. Larva, 6.5 mm TL. B, Larva, 7.7 mm SL. C, Larva, 
12.2 mm TL. D. Larva, 12.2 mm SL. (A, Pearson, J, C., J929: fig. 33, B, D, Lippson, A. J., and R. L. Moran, 
1974: 229-230. C, Welsh, W. W., and C M. Breder, Jr., 1923: fig. 39.)

Pigmentation: At 2,8 mm a dark, crescent-shaped area 
present above visceral mass where dark peritoneum visi­
ble through body wall; a row of dark points present 
along ventral edge of caudal portion of body; an indis­
tinct dark spot at mandibular symphysis. At 4 mm 
pigmentation about same except for a few black chio- 
matophores around hind gut.3 At ca. 4.9 mm SL, ventral

surface of visceral mass with a melanophore jusf P05 
terior to cleithral symphysis, one just anterior to mus, 
and one midway between these (HWP), At 6 mm -• vê  
small chromatophores at base of anal, one gent'ra v  
between first and second soft ray, the other d:me} 
posterior to last ray; 3-5 small chromatophores lí P^ 
terior to anal fin along ventral edge of caudal pemmc ,
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20-0 mm

3 2 . 0  mm

Fig, 136, Micropogonias undulatus, Atlantic croaker, A. Larva, 12.5 mm. B. Juvenile, 20.0 mm. C. Juvenile, 
32.0 mm. (Hildebrand, S. F., and L- JE. CabU, 1930; Jigs. 53-56-)

no dorsal chromatophores evident.*

^  3 mm separable from Pogonias cromis and Sciaenops 
('cellata by somewhat deeper body, slightly larger eye, 
^  particularly, the absence of d a rt  markings along 
bacf', also separable from these species at about 3 mm 
V the presence of 3-7 dark chromatophores along ven­
ial edge of tail.3 Separable from Leiostomus xanthurus 
ty absence of pigment on anterior surface of visceral 
mas'' between cleithra; by presence of three rnelano- 
phores in line in ventral niidline between cleithraJ sym- 
Poysjs and anus {not always reliable);35 especially by 
P'grnent along anal fin base having a break above mid- 

base {spot only at anterior and posterior ends) in 
Micropogonias undulatus versus a continuous row of 
P’gment in Leiostomus xanthurus (BWS).

JUVENILES

Specimens described 11-110 mm,

Dorsal and anal fins with full complement of spines and 
soft rays by 113-15 mm, At 11 mm middle rays of 
caudal fin considerably produced; * at 30 mm middle 
rays of caudal fin still much produced, being nearly 
equal to length of head;3,3 at 65 mm caudal fin still 
pointed, but becoming proportionately shorter; a t 110 
mm margin of caudal fin approaching slightly double 
concave shape of adult, with the upper and middle rays 
the longest.3 At 11 mm pelvic and pectoral fins distinct; * 
at 15 mm pectoral and pelvic fins burger and with definite 
rays;3 at 30 mm first ray of pelvic fin reaching to or 
beyond anus. At 21 mm body slender; depth 3.4 in SL;
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mouth oblique and termina]. At 30 mm head about 3 in 
SL, eye 3-3.5 in head; 1 mouth almost horizontal. At 50 
mm many adult characters present, but still quite dif­
ferent in general appearance; snout not yet projecting 
beyond upper jaw; mouth still a little oblique. At 65 
mm back less prominently developed than in adult and 
ventral outline scarcely as straight; snout projecting 
slightly beyond upper jaw, lower jaw definitely included; 
mouth horizontal. At 110 mm shape essentially that of

adult; back prominently elevated, ventral outline straight 
from chin to anus; snout projecting prominently beyond 
inferior, horizontal mouth.s Prominent serrations present 
on opercle and prea perd e by 114-15 mm; by 30 mm 
serrations very large and sharp; by 110 mm serrations 
less prominent, but still larger than in adult. At 30 nun 
mandibular barbels evident in some; by 50 mm generally 
evident in all.3

34.0 mm TL

65.0 mm

110.0 mm

Fig. 137, Micropogonias undulatus, Atlantic croaker. A. Juvenile, 34.0 mm TL. B. Juvenile, 85.0 mm. C. 
Juvenile, 110.0 mm. (A, Welsh, W. W., and C. At. Breder, jr., i 923: jig. 40. B, C, Hildebrand, S. F., and L. E. 
Cable, i 930; jigs. ST-58.)
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May be unsealed to 15.0 mm SL; scales first appear along 
lateral line of caudal peduncle from 14.1-16.0 mm SL; 
lower half of caudal peduncle covered from 14.1-22.3 
mm SL; at 15,3-17,8 mm SL scalation proceeds anteriorly 
along lateral line and encloses area forward of caudal fin 
between insertions of soft dorsal and anal fins; at 17,3-
20.9 mm SL lateral line scales continue to develop 
forward to a point nearly even with origin of spinous 
dorsal with very little increase in body scalation forward 
of dorsal and anal insertions; at 18.5-20.8 mm SL lateral 
line scales reach gili opening, body covered to a level 
midway on spinous dorsal and just forward of anus; at 
18.7-23.7 mm SL scalation progresses ventrally at gill 
opening from lateral line toward belly and scales appear 
for first time on breast; at 22,0-24.3 mm SL body scala- 
foa progresses from lateral line anteroventrally halfway 
to breast and anterodorsally to origin of dorsal fin as 
scales first appear on cheek beneath eye and on inter- 
orbital area; at 25.3-31.0 mm scales appear in patches 
around eye, on opercle and preopercle, and in region of 
nape, while breast becomes nearly covered; at 31,7-37.9 
mm head, nape, and breast become completely scaled 
and scalation is completed; during last half of scalation 
process, lateral line progresses posteriorly beyond 
midpoint of caudal fin,8

Pigmentation; At 15 mm blackish spot at mandibular 
symphysis still present; a row of 4 black chromatophores 
present on median line between isthmus and anus; a 
prominent black chromatophore lies at base of first soft 
ray of anal fin3 and another at termination of anal fin 
base (BWS); row of 5 chromatophores present on ventral 
median line between end of anal and base of caudal; 
about 3 black chromatophores present on base of caudal 
fin; rest of body unpigmented.3 At 21 mm pigmentation 
still not general; an additional row of 6 dark chroma to- 
phores extending from nape to end of dorsal fin base 
aad another row of about 4 dark spots along middle of 
s'de, between point of pectoral fin and base of caudal 
fin.3 At 30 mm pale throughout, punctuated with groups 
°f brownish chromatophores in regular rows, 8 on dorsal 
fine from head to base of caudal, 8-10 on a line from 
opercular flap to caudal, a less distinct row lying be- 
bveen these; snout, premaxillary, tip of spinous dorsal, 
base of anal, and base of caudal rays punctulate with 
brownish spots.2'4 At 50 mm 3 rows of dark spots, one 
^orig edge of back, forming saddle-like blotches in 

, joining those of other side, another along middle of side, 
Är|d a third row between the 2 others. At 65 mm pig- 

: Mentation general; sides largely silvery, shading into a 
silvery gray and green toward the back and pale silvery 
underneath; a more or less definite dark blotch evident 
on opercle; other dark markings larger and nearing con­
ation to form the wavy bars characteristic of adult; 
a* Hb mm characteristic coloration of adult present, in- 
ĥiding oblique wavy bars (dark in preserved specimens,

brassy to brownish in life) on sides, dark blotch on 
opercle and another at base of dorsal.3

GROWTH

In Texas bays, first appear in November; 10-50 mm in 
January; 30-85 mm in March; 40-100 mm in May; 70- 
130 mm in June; 110-170 nun in August; 120-175 mm in 
September; 140-180 mm in October; 130-190 mm in 
November of second year; 165-220 mm in March of 
second year; 190-270 mm in June of second year; 200- 
310 mm in September of second year; growth rate ap­
parently similar throughout range.13 In Lake Pontchar- 
train, Louisiana reach 90-200 mm in first year.7 In 
Mobile Bay, Alabama reach 115-120 mm by end of first 
year.3 At Beaufort, North Carolina average 20.2 mm in 
January (maximum 76-80 mm); 72.1 mm in June (maxi­
mum 100-118 mm); 143.4 mm in October (maximum 
175-194 mm).3 In Chesapeake Bay reach a modal 
length of 175-180 mm by fall.’3 In New Jersey average 
40 mm first winter; 150 mm second winter; 220 mm third 
winter; 265 mm fourth winter.2

AGE AND SIZE AT MATURITY

South of Cape Hatteras mature as approach age 1 13,14 at 
about 140-180 mm, survive only about 1 or 2 years;n'13 
north of Cape Hatteras mature as approach age II “-«t13 
at more than 200 m m 1'11-'* probably live for several 
years.13
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Pogonias cromis (Linnaeus), Black drum

ADULTS

D. X—I, 19 ls-23; A. II, 5 *—7; C, 9 + 8, procurrent rays 
8-9 + 8 ;10 V. I, 5 ;1B scales 41-45 in a lateral series;" 
vertebrae 10 + 14;*'"' gili rakers 4-6 + 12-16; branchios- 
tegals 7 ;16 teeth in jaws small, set in broad bands, none 
especially enlarged;5 no teeth on vomer, palatines, or 
tongue;1B lower pharyngeals large, completely united, 
with many blunt molars at the middle and surrounded 
with strong conical teeth (LNC).

Head 2.9-3.4,5 depth 2.3 ’*-2.8, pectoral fin 3.3-3.6 in SL; 
snout 2.8 5-3.7,"! eye 2.S-3.9, interorbital 3.0-4.0, 
maxillary 2.5 5—3.3 ”  in head.

Body oblong, moderately compressed, back much ele* 
vated; ventral outline nearly straight; head moderately 
short, snout blunt; mouth horizontal, inferior, lower jaw 
included; maxillary scarcely reaching below middle of 
eye ;5 chin with 5 pores and 12 to 13 pairs of barbels 
along inner edges of lower jaw (LNC), the series usually

>-\C

A A d u l t

1 .0 8  mm
Fig. 138, Pogonias cmmis, Black drum. A. Adult, ca. 540 mm SL. B.-E, Eggs in various stages of devel­
opment. (A, Goode, G. B., 1884: pi 122. B-E, Joseph, E. B., et a t , 1964: fig. 1.)
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extending back to below middle of eye,4 Scales firm, 
ctenoid,5 Dorsal fin continuous, with a deep notch in 
between the spinous and soft portions (LNC); dorsal 
spines stiff and slender, the third longest; anal fin short, 
the second spine much enlarged; caudal fin subtruncate;5 
pectoral fins about as long as head.1“

Pigmentation: Color in life blackish with brassy luster, 
dark above (LNC),- grayish white below; all fins dusky 
or black.5 Color varies somewhat with habitat; in Gulf 
of Mexico almost uniformly silvery, lose crossbars early; 
in bays and lagoons darker, often bronze along back and 
dirty white on sides and belly.2
Easily recognized by numerous chin barbels, the entire 
preopercular margin, and the elevated back and straight 
ventral profile.5

Maximum size: Largest recorded 66.3 kg.5’7

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Massachusetts to Argen­
tina,5 straying as far north as the Bay of Fundy;17 largest 
numbers occur off the Texas coast in Corpus Christi Bay 
and Laguna Madre.2
Area distribution: Chesapeake Bay, Maryland and Vir­
ginia; 5,11 ocean ooast of Virginia (LNC); Worcester 
County, M aryland;12 New Jersey; 0’41 Delaware.'

Habitat and movements: Adults—common on sandy 
coasts1,1 and in bays and lagoons where it frequents 
sandy areas and Mytilus beds.15 Taken April-December 
in Chesapeake Bay area, most common May-Novem- 
b e r;s enter Delaware Bay from mid- to late April, gen­
erally leave during early June;7 most abundant off Texas 
October-February,14 migrate to Gulf passes to spawn 
from late January-M ay;4 apparently move northward 
and inshore along northwest mid-Atlantic coast each 
spring and retreat southward and offshore by late fall.8 
May tolerate salinities of 10-85 ppt on Gulf coast, but 
usual range 25-50 p p t;2 also reported as most abundant 
in Gulf coast at 10-15 ppt.14 Taken at temperatures from 
3-35 C,2

Larvae—after hatching, apparently carried into upper 
reaches of bays and tidal creeks by tidal currents;8 speci­
mens 1-6 mm taken February-April in Texas.15

Juveniles—preferred habitat during first 3 months appar­
ently a muddy, nutrient-rich, marsh situation,8 such as 
that found in tidal creeks and ditches; in Delaware River 
area taken in mid- to upper portion of marsh creeks, usu­
ally over a soft mud bottom, but occasionally over sand 
and gravel, generally in still areas;7 remain in shallow 
bay and shore areas to about 100 mm when some move 
into deeper bay water and, to a lesser extent, offshore, 
however most remain to sexual maturity.4 Taken July- 
October in Chesapeake and Delaware Bays, the smaller

ones relatively uncommon in these areas;0 first taken in 
Delaware River area in June, begin moving out of upper 
creeks in late June and early July at about 30-50 mm 
and mostly gone from there by end of October.7 in 
Chesapeake and Delaware areas in salinities from 0—35 
ppt, 43% between 10-20 ppt and 35% between 20-30 ppt; 
no relationship evident between size and salinity.5 Taken 
at temperatures from 8.3-35.2 C ;7 died in captivity at
3,3 C.'

SPAWNING

Location: Some investigations indicate spawning takes 
place only off mouths of bays and lagoons,4 5'13 however 
there appears to be good evidence of spawning in Dela­
ware Bay,7 at least lower parts of Chesapeake Bay2 and 
in bays along the Gulf coast;2 Chesapeake and Dela­
ware areas probably northern limits of spawning range. ’! 
Larvae have not been taken in Chesapeake Bay, and it 
has been suggested that the major spawning may occur 
outside, with only a small number of larvae being carried 
into the estuaries, the remainder moving offshore or 
south to other estuaries, from where they migrate to 
Chesapeake and Delaware as adults; this theory remains 
unsubstantiated,5

Season: Probably spawn from M arch-May in Chesapeake 
and Delaware areas;5 major months in Chesapeake Bay 
April-M ay;5 peak in Delaware Bay about second to 
fourth week of May. Possibly a second spawning in 
Delaware area in September;7 occurs in Everglades in 
late fall and winter; 1 on Gulf coast, ripe individuals 
found as early as December and as late as June, but 90$ 
of known spawning occurs in February and March with 
a prolonged or split season in May or June2 and possibly 
a late period from late July-November.4 Mean tempera­
ture of 17.5 C ±2.69 SD probably brackets spawning 
activity at mouth of Chesapeake Bay.8

Fecundity; 1110 mm female had about 6,000,000 eggs.4 

EGGS
Pelagic; 0,816-1.020 nun in diameter. Oil globule mul­
tiple during cleavage and through germ ring stage in 
about half eggs; if multiple, most often 2 or 3, seldom 
more than 4, rarely 6; if multiple, diameter variable, » 
single, 0.22-0.26 mm; by time embryo visible, rarely 
more than 2, and at hatching only 1; located near anus 
of embryo. Pigment of oil globule in form of d isc re te  
black dots; pigment on embryo not distinctive £>u 
sparsely scattered over both dorsal and ventral sue 
faces in no apparent pattern; yolk surface and eycs 
unpigmented.5

EGG DEVELOPMENT
Hatch in 24 hours at 20 C.8
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2 .2  mm TL

2 .6  Han TL

3 VQ mm TL

Kg. 139. pogonias amnis. ßLcfc atrum. A. Toit-sac- isrva, 2.2 mm TL- B, Ydk-tgc hiva, 2.6 mm TL C, 
YmiC'Sdc Jam,, i.Ü pu» TL. ß. TelLs&c Um. TA hua TL. i-Md, {wjpH, E- B., et *J., Ïÿÿ4: fig, S.)

y0LK-SAC LARVAE

1-9-ÎÏ.4 rom at hatching.
^  globule Hear posterior marg® af voile sac. 12 hours 

hatching snoot erteuds beyond oval yolk sac, anas 
k'c-iterj « ¡jttfe behind yt>!k sao; no fins evident. At 2.8 

yoBt soc reduced and oil globule farther fanvard; 
Pachira! gn buds present8
^Smentabon: At 6-12 hours after hatching pigmentation

of body indistinct and eyes still unpigmentcd; sinaii 
d̂sswïïfiftöpWrei on head and sides of abdomen; a fern 

chromatophores behind anus and concentrated in mid- 
caudal regían, especially on dorsal and ventral sides. At
2.8 «i®, yÁgmejAaítDij on head and trunk mote distinct, a 
group of ventral chromatophores present posterior io 
anus; 2 large branching chraifiatopjiores on jnhknudal 
re^iic,, c«* ¿onaJ, fee other ventral; a smaller chromat- 
ophûrv half w a f  between midvenfrai chwmatophore and 
terminal myomere.®
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Fig. 140. Pogonias cromis, Black drum, A. Larva, 3.5 mm, B. Larva, 4.5 mm, should show 3—4 preopercular 
spines (HWP). C. Larva, 5.5 mm TL. D. Larva, 6,0 mm. (A, ]annke, T. E., 1971: fig. 23 A. B, D, Fearson, 
f. C., 1929: figs. 13-14. C, Joseph, E. B., et al„ 1964: fig. 3.)

LARVAE

Specimens described 4.5-8 mm.
At 6 mm dorsal and ventral finfolds persist but now sepa­
rate from ted, 6 anal rays discernible. At 8 mm dorsal 
and anal fins with full complement of rays. At 6 mm 
weak spines present on opercle.1

Pigmentation: At 4.5 mm 2 prominent groups of ventral 
chromatophores present, one slightly posterior to and 
above anus, the other approximately at base of undiffer­
entiated anal fin (similar to the ventral ones in Sciaenops 
ocellata}, At 6 mm 2 ventral chromatophores well

marked. At about 8 mm black chromatophores present 
in profusion dorsally and along sides, tending to ho “i" 
ranged in definite groups extending from nape to cauda 
peduncle; these groups the forerunners of the vertica
A tr J  1, Cl7Pblack bars that soon appear and remain to aauir m* - 
but all 6 rarely evident at this size.1

JUVENILES

At 15 mm general adult shape attainëd.
At 15-18 mm scales begin to develop posteriorly along 
lateral line; at 22 mm body fully scaled. At 13-14 m
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Fig. J 41. Pogonias cromis, Black drum. A. Larva, 8.0 
Juvenile, 35.0 mm. (A, C, D, Pearson, J, C., 1929: fig:

about 6 mandibular barbels present as small knobs on 
ower jaW; at 1 5 _ 1 8  mrr) barbels evident; at 22 mm 
u  barbels evident.7
M entation : At 12 mm pigmented areas on anterior 
Membrane of first dorsal fin, in front of this fin, and on 
0ßal surface of head. At 13-18 mm membrane of first 
0ßä] fin daddy pigmented.7 At 15 mm the 6 black bars

mm. B. Larva, 8,0 mm TL. C. Juvenile, 18.0 mm, D, 
i. J5-17. 8, Joseph, E. B., et al., 1964: jig. 3.)

pronounced, extending vertically from back to slightly 
below lateral line; all fins, except dorsal, colorless; color 
of body above lateral line light brown, marked with 
black vertical bars; a bright silvery sheen below lateral 
line. At 25 mm color pattern the same and pectoral and 
anal fins with a black east. Entire fish becomes dark 
with age.1 At about 170 mm back and sides silvery, dusky
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Fig. 142, Pogonias cromis, Black drum. A. Juvenile, c 
H. W., 1945; fig, 282. B, Goode, C. B., 1884: pi. 121.)

white below; sides with 4-5 vertical black bars; all fins 
more or less dusky or black, except pectorals, which are 
plain; caudal sometimes plain translucent*

GROWTH

Delaware River estuary during first year: June 6-10,
10.1-11,7 mm; June 23-28, 17.3-23.4 mm, July 14-19,
61.1-71.1 mm; August 18-23, 112.6-127.3 mm.' Chesa­
peake Bay, mean length for age groups; I, 223 mm; II, 
406 mm; III, 562 mm.s Gulf of Mexico, size at end of 
successive years: first, 160 ‘-250 m m ;4 second, 310 “-370 
m m ;4 third, 4.5 mm; about 50 mm/year after third 
year;2 about 600 mm by fifth year.4

i. 100 mm SL. B. Juvenile, 231 mm TL, {A, Fowler,

AGE AND SIZE AT MATURITY

Mature a t end of second year at about 320 mm.4,4
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Sciaenops ocellata (Linnaeus), Red drum

ADULTS

D. X-I, 23-25; A. II, 7 2;,-8; C, 9 +  8, procur­
rent rays 8-10 +  7 J"-10;1,1 V .  I ,  5; 10 scales 40-45 in a 
lateral series; 14 vertebrae 10 + 15,“' -:t pleural ribs 8, epi- 
pleural ribs 7 ;1,1 gills rakers 4-S +  7 -9 ;24 branchiostega Is 
7 ;24 teeth small conical in jaws, set in bands, outer row 
teeth of upper jaw slightly enlarged; lower jaw teeth 
subequal (LNC); no teeth on vomer, palatines, or 
tongue.24
Head 2.8—3,3, depth 3.3-3.9 in SL; snout 3.3-3.S, eye
3.1-4.7,14 maxillary 2.5,:24 interorbital 3.7—4.6, pectoral fin
1.5—1.8 in head.14
Body elongate,11 rather robust, not much compressed; 24 
back moderately arched; ventral outline nearly straight; 
head rather long and low-, snout conical; mouth hori­
zontal, lower jaw included; "  lower jaw with five pores, 
without barbels; maxillary7 almost reaching below pos­
terior margin of eye (LNC). Scales rather large, strongly 
ctenoid;14 no scales on soft dorsal fin ;14 24 scales of 
breast embedded, cycloid.-4 Dorsal fin continuous, with 
a deep notch between the spinous and soft portions 
(LNC); dorsal spines rather stiff, pungent; second anal 
spine thick, much shorter than longest soft rays; poste­
rior margin of caudal fin straight to slightly concave; 
pectoral fin as long as pelvic fin. Preopercular margin 
serrate in smaller specimens, becoming entire in 
specimens of about 9-13 kg.24
Pigmentation: May be silvery, grayish, bronze, coppery, 
yellow, and sometimes almost black; often silvery or 
oopperish in Gulf, darker in muddy bays; “ each scale 
with a dark center, forming rather obscure, irregular, 
undulating brown stripes along scale rows; ,4*-’4 one to 
several (most frequently 1) jet black spots at base of 
caudal and below the soft dorsal fin above lateral 
lin e ;'a4-24 dorsal and caudal fins dusky; anal and pelvic 
fins white; outer part: of pectoral fin bright rusty.14

Maximum size: Largest recorded about 1274 mm and
37.3 kg.lfi

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Gulf of Maine 7 to Tux- 
pan, Mexico;412 probably not present as regular part of 
marine fauna north of New Jersey; along Atlantic coast 
most abundant in Florida; in Gulf of Mexico most 
abundant in Mississippi, Florida, and Texas.12

Area distribution: Chesapeake Bay, widespread in Mary­
land and Virginia;8,14 Worcester County, M aryland;17 
ocean coast of Virginia;19 Atlantic and Cape May 
counties, New Jersey.14

Habitat and movements: Adults—marine littoral, feeding 
on or off bottom; normally stay close to shore but 
schools have been sighted in Gulf as far as 22 km off­
shore, and a few caught on Gulf reefs; l; 14 after first 
spawning spend increasingly7 more time in sea and less 
in bays and estuaries;]2 some may stay in surf most of 
year except for short periods in lagoons and back bays;:1 
during ebb tides, seek shallow grassy areas lining chan­
nels, apparently to avoid being carried offshore.21 Appear 
in New Jersey in late May or early June and remain until 
October;4 taken May-October in Chesapeake Bay, most 
abundant during spring and fall; 14 taken April-October 
along ocean beaches and marsh areas of Virginia;,s iu 
Virginia and North Carolina, possibly a northward move­
ment in spring and a southward movement in fall, with 
wintering over just south of Cape Hatteras;12 present 
throughout year on Gulf coast, but greatest concentra­
tion mid-August to December, when spawning; " taken 
in surf in Texas, September-April; 11 movements on Gulf 
coast random, little interplay between bays or between 
bays and Gulf, but a general Gulf ward migration in late 
fall and a bayward movement in spring.4 Euryhaline;' 
taken in salinities from 0 "-50 ppt, most abundant in La­
guna Madre of Texas at 30-35 ppt.22 Taken at tempera­
tures from 2-33 C.4 Older specimens apparently more 
sensitive to cold, but less sensitive to hypersalinity.

Larvae—planktonic; hypothesized that they are carried 
from Atlantic Ocean spawning area into Chesapeake Bay 
by net upstream movement of high density, deep, sub­
surface water currents; * in Gulf, may be carried into 
estuaries by tidal currents; r’,,= in southwest Florida, 
some evidence indicates move in surface layers of flood­
ing tides after dark.- At Cedar Bayou inlet, Texas, taken 
mid-August or September to late October.21
Juveniles—early juveniles prefer clumps of grass or 
oyster shell over slightly muddy bottoms in quiet, pr°' 
tected waters,4’'4*" generally less than 2 m ;14 later scatter 
over flats, channels, and reefs and may move outside; 
at Cedar Key, Florida most abundant in open water, 
outer pools, and water courses, in that order; w on GuJf 
coast some apparently move outside bay when less tbs’1 
one year old and never re-enter.4 First appear in Chesa­
peake Bay in mid-September; 29-50 mm specimens taken 
in September, 20-75 mm in October, 30 8-90 14 nun i11 
November-, 20-90 mm specimens restricted to a ‘>noa 
estuarine habitat during fall months, may then rápido 
descend to deeper water or ocean in early winter; Jiev r̂ 
taken in bay December-February.8 Taken April—Jeu) 
and November in St, John’s River, Florida;18 sbsea 
from Tampa Bay area June-October.' In Texas first aP 
pear in primary bays in August, but not in 
Madre until February;4 specimens 5-00 mm abu«1dan 
in shallow waters October-November; specimens 50-
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A A d u l t

Fig. 143. Sciaenops ocellata, Red drum. A. Adult, ca- 238 nini SL. B. Larva, 3.5 mm NL, most character* 
istxc pigment areas {except notochord pigment) not indicated (HWP). C. Larva, 4.5 mm TL, preopercular spines 
not shown, pigment adequate except for omission of notochord pigment (HWP). (A, Goode, C. B., i 884; pi. 
125. B, lannke, T, E., 1971; £g. 24A. C, Pearson, 1. C., 1929: fig. 3, modified slightly.)

[hm move into deeper waters during cold weather; year 
oíd specimens found within bays and lagoons as much as 
130 km from nearest passes/' Taken in salinities from 
01S*45 p p t;22 in Chesapeake Bay taken between 14-22 
Ppt; at Cedar Key, Florida more than half taken be­
n ten  25-30 ppt.1" Taken in temperatures from 10-30

SPAWNING

Location; Apparently occurs primarily on outer coasts 
j^ r  passes and channels/"'5'8 ” ’12 but may not be en- 

V confined to passes; * probably occurs along Atlantic 
c°ast from Virginia southward to at least St. Lucie inlet

in Florida 12 (no evidence of spawning north of Chesa­
peake Bay :t); in Gulf of Mexico apparently occur from 
Cape Sable, Florida to northern coast of Mexico.12
Season: May begin in July (and possibly earlier) and 
continues at least through December, with a peak in late 
September or October;12 on Atlantic coast starts 
earlier8,12 and lasts about a month longer than on Gulf 
coast.12 On Gulf coast generally begins in Septera- 
ber and extends to mid-November815 with a
peak in October;51213 21 some evidence of a longer sea­
son, beginning as early as August8 and extending to 
January8,12 or February.2

Fecundity; 750-825 mm specimens had about 2.5 million 
eggs; ”  900 mm specimen had about 3.5 million eggs.8
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7.0 mm TL

0
)

11.0 mm TL
Fig. 144. Sciaenops ocellata, Red dram. A. Larva, 7.0 mm TL, preopercular spines not shown (HWP). B. 
Larva, 6.5 mm SL, note notochord pigment spots. C. Juvenile , 11,0 mm TL. (A, C, Pearson, }. C., 1929: Jigs. 
4-5. B, lannke, T. E., 1971: fig. 24B.)

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

Specimens described 4-7.9 mm.
At 4-5 mm finfold well developed, dorsal and anal fins 
not distinct; pectoral present throughout development 
and pelvic fins not evident At about 7 mm only a small

membrane between anus and anal fin remaining on 
finfold.6

Pigmentation: At 4 - 5  mm one or several p rom inent  
groups of melanophores or pigment patches p resen t, one 
ventrally along posterior end of anal fin base, one at ori­
gin of the seoond dorsal fin, and one ventral, sligntlv 
posterior to anus.5 Internal pigment along notochord, 
suggested in several drawings, often pronounced m 
specimens 4.1-7.9 mm; about 10 marks from anus t° 
caudal peduncle providing a good character m 
identification (HWP).

Can usually be distinguished at this stage from Ait#®' 
pogonias undulatus by presence of dorsal chroma^' 
phores, and wider spacing of the ventral ones.6 Us«a / 
separable from Pogonias cromis, which are not general 
taken at same time of year, by presence of melanopa01® 
along notochord (HWP).



Sciaenidae—drums 245

‘m

4 2 .0  mm TL

Fig. 145, Sciaenops ocellata, Red drum, A, Juvenile, 24.0 mm TL. B. Juvenile, 42.0 mm TL. C. Juvenile, 
ca. 70 mm SL. (A, B, Pearson, ]. C., 1929: figs. 6-7. C, Fowler, H. W., 1945: fig. 21.)

JUVENILES

^pecnnens described 25-150 mm.
25 mm scales and teeth evident,5

^ c o ta tio n ; At 25-40 mm color pattern quite distinc- 
Ve; ground color pale brown, somewhat silvery in fresh 

heimens; a distinct row of 5-7 brown blotches, usually 
jailer than eye, along lateral line, one on opercle, one 

2 or 3 under dorsal fin, and one on caudal ped­
icle; a fainter row of these blotches along back from 

to caudal peduncle, the number varying; series of

dark brown pigment dots along base of caudal fin, and 
a series of chromatophores along base of anal fin; mem­
brane of spinous dorsal punctulata with dark brown; soft 
dorsal with similar, less distinct m arkings.5 At 36 mm 
a pronounced chromatophore enlargement occurs dorso- 
laterally at base of caudal fin, which is the first appear­
ance of the o ce Hated black spot characteristic of the 
adu lt5 (however, it is elsewhere reported that this spot 
is not evident until 50 *-60 mm s). Brown lateral blotches 
generally remain to about 150 mm,5 but becoming less 
distinct by 120 mm and may be lost earlier.*11

Characterized by absence of chin barbels and presence of
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one or more spots at base of upper part of cauda! fin;14 
pectoral fin more pointed than that of Micropogonias 
undulatus, caudal fin less pointed.'

GROWTH

Various growth estimates based on Texas specimens: 
320-360 mm by end of first year, 500 mm second year, 
550-600 mm third year, 875 mm sixth year, 925 mm 
seventh year, 975-1000 mm eighth year; ' 1 modally 340 
mm by end of first year, 540 mm second year, 640 mm 
third year, 750 mm fourth year, 840 mm fifth year;ri 330- 
356 mm by end of first year; 484-559 mm second year, 
660-762 mm third year, probably about 890-965 mm by 
fourth year or fifth year." Growth during first year at 
Cedar Key, Florida, about 46 mm by late November, 100 
mm by March; in Chesapeake Bay about 50 mm 
reached by mid-March,3

AGE AND SIZE AT MATURITY

Mature at end of third or fourth4 f! to fourth or fifths 
year; 5 year old fish constitute bulk of spawning popula­
tion. Generally mature at about 700-800 mm,4’n but 
ripe fish as small as about 400 12~T50 mm occasionally 
found.4
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Stellifer lanceolatus (Holbrook), Star drum

ADULTS

D. XI 9’13 to XII 8’I2-I, 20 , - 8 A. II, 7 -9 ;8 C. 9 + 8,
procurrent rays 7-9 + 6 -9 ;9 V, I, 5 ;1 :| scales about 47-50 
in a lateral series;2 vertebrae 10 + 1 5 8 or 11 +15; gili 
rakers 10-13 + 22-23;i:’ teeth small, conical, set in nar­
row bands in jaws, outer row teeth in upper jaw slightly 
enlarged (LNTC); no teeth on vomer, palatines or 
tongue.'3

Head 3.2 13-3.4, depth 2.7 !”-3.5 1:1 in SL; snout 3.5 12-  
4.3," eye 4.0 12-4,3,’:i interorbital 2.4 13-3.0,13 maxillary 
2.2, pectoral fin 1.0 ,2~1.6 18 in head.

Body oblong, oompressed;5 head strongly cavernous 
i spongy to touch) somewhat depressed at nape (LNC); 
snout blunt and almost as broad as deep at anterior mar­
gin of eye; mouth oblique, its tip below level of lower 
margin of eye;3 maxillary reaching about to posterior 
margin of pupil. Scales ctenoid, extending more or less 
onto all fins.12 Dorsal fin continuous with a deep notch 
between the spinous and soft portions (LNC); dorsal 
spines slender, flexible, second anal spine enlarged; 
caudal fin lanceolate. Preopercular margin with small 
spines.12

Pigmentation; Grayish olive above, silvery below; nu­
merous black dots on sides;13 fins translucent12 or uni­
form dusky;13 spinous dorsal with black margin;12 base 
of anal fin and inner lining of opercle dusky.18 
Easily recognized by cavernous (or spongy) head (LNC), 
broad interorbital, blunt snout, slightly concave dorsal 
outline of head, terminal or slightly inferior mouth.2

Maximum size; Reaching a maximum of about 170 mm;5 
average size about 100-130 mm.1

DISTRIBUTION AND ECOLOGY

Range: Western Atlantic from Chesapeake Bay 12 to Flor­
ida and the northern Gulf of Mexico;!t not common north 
of South Carolina;12 one of the most abundant bottom 
fishes on the South Atlantic and Gulf coasts.1’7

Area distribution; Chesapeake Bay at Lynnhaven Roads, 
Virginia.12
Habitat and movements: Adults—found on sand or mud 
bottoms from a few meters 1 to at least 27 m; 4 found 
both inside bays and on outer coast, mostly the latter, as 
prefer higher salinities;r’ at Beaufort, taken near shore to 
about 20 km offshore.3 Taken off Louisiana every month 
except January and M ay;:: a year round resident at 
Beaufort, North Carolina, but much more numerous in 
summer than w inter;3 taken every’ month off Texas, most 
abundant in April; 11 most abundant in Texas bays in 
late fall and spring, none taken in bays in January and 
February/’ Taken in salinities from 0.2-36.8 ppt, mostly 
taken above 30 ppt, and very’ few taken below 10 ppt; ■' 
taken at temperatures from 8.6 ,l;-34.9 C.3
Larvae—at Beaufort, specimens under 5 mm taken on 
bottom in July, August, and September, in same general 
vicinity where adults occur year round; specimens 4-11 
mm taken in plankton at Port Aransas, Texas, June- 
September.14
Juveniles—found on bottom in same general vicinity as 
adults.2

SPAWNING

Location: Apparently occurs in same general vicinity

A Adult

Fig. 146. Stellifer lanceolatus, Star drum. A. Adult, 164 mm TL. (Wekh, W, W., and C. M. Breder, Jr., 1923: 
£g. S6-)
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occupied by adults year round,2
Season: Probably extends from May-August at Beau­
fort; 2 May and June the principal months on the Atlan­
tic coast; ' occurs in spring and summer in Gulf of 
Mexico;11,14 ripe individuals taken in August at Beau­
fort,- April, May and June in Louisiana/’ and May in 
Texas; 42 and 70 mm specimens taken in Texas in 
February indicate the possibility of a late summer 
spawning.”

Salinity and temperature: Ripe females taken in Texas at
28.5-30.7 ppt and 20.5-20.9 C.=

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

Note: The Hildebrand, and Cable (1934) descriptions of 
specimens J.8-2.0 mm, 2.5 mm and 3.0-3.5 mm are 
based at least in part on misidentified specimens of 
Larimus fasciatus. Therefore, much of the description of 
these sizes has been deleted (included under account of 
Larimus fasciatus) and only that appropriate for Stellifer 
is given as per recommendations of HWP.
1.8-2 mm or smaller to about 10-13 mm.

At 3-3.5 mm soft dorsal fin base well defined, but rays 
not fully differentiated, spinous dorsal not evident; at
4.5-5.S mm about 22 rays in soft dorsal, no spines; at 7- 
8 mm dorsal fin with full complement of spines and soft 
rays. At 3-3.5 mm anal fin base well defined, but rays 
not fully differentiated; at 4.5-S.5 mm about 10 rays 
present; at 7-8 mm full complement of spines and soft 
rays present. At 2.5 mm slight indication of caudal rays; 
at 3-3.5 mm some fin rays well developed; at 4.5-5.5 mm 
caudal fin moderately long and somewhat pointed. At 
3-5.5 mm pelvic fins not evident or present only as tufts 
of membrane; at 7-8 mm better developed but still 
small. At 7-8 mm a slight concavity remains in ventral 
outline of body between anus and anal fin origin, occu­
pied by a remnant of the finfold, the body thin and trans­
lucent just above this. At 4.5-8 mm snout to anus 
2.0-2.3, anus to base of caudal 1.8-2.1, depth 2.6-2.8 in 
SL.2 Body depth usually less than 40%, preanal distance 
less than 47% throughout development (HWP). At 2.5 
mm about 8 preanal +  17 postanal myomeres. At 2.5

mm teeth present in jaws. At 3-3.5 mm notochord 
flexes.- Distinct spines present on preopercular margin 
throughout development (HWP).

Pigmentation: At 4.5-S.5 mm a few dark points pres en! 
on vertical midline of chest and abdomen; an elongate 
black spot present at end of anal base, variable in size and 
intensity; a small dark spot evident in some at anal ori­
gin; diffuse dark pigment is present on the dorsal surface 
of the airbladder; a faint dark bar present at base of 
caudal fin. At 7-8 mm pigmentation somewhat variable; 
generally a few dark dots on median line of chest and 
abdomen; spot at end of anal base persists; some with 2 
spots at and behind anal base, each may have a narrow 
vertical projection; some with a small black spot near 
anal origin; a rather prominent dark spot above anus, 
often more or less connected with other spots, reaching 
to a diffuse pigment area on dorsal surface of airbladder: 
a narrow dark bar at base of caudal evident.2

JUVENILES

About 10-13 mm and larger.

At 10-13 mm pelvic fin well developed; caudal fin re­
mains long and pointed, longest rays longer than head. 
At 10-13 mm slight concavity’ in ventral outline between 
anus and anal fin origin still evident, absent by 25-30 
mm. At 10-13 mm snout to anus 1.8-2.0, anus to base of 
caudal 2.0-2.1, body depth 2.0-2.7 in SL; at 10-20 nun 
head 2.S-2.7 in SL, snout 4,6-5.5 in head; at 25-30 mm 
head 2.8-2.9 in SL, depth 2.7-3.1 in SL, snout 4.2-4.5 in 
head, maxillary 1.8-1.9 in head. At 18-20 mm preoper­
cular margin with 3—4 small spines, interopercle with S 
embedded bony stays, postemporal serrate; at 45-50 mm 
preopercular and postemporal spines smaller,2

Pigmentation: At 10-13 mm some specimens with a 
series of 3-7 dark spots on side below spinous dorsal and 
several on posterior part of head and on nape.2 At 15 
mm preserved specimens pale with a few small black 
punctulations on top of head and nape, a patch of black­
ish chromatophores at dorsal end of opercular flap w here  
it joins body (may be present as early as 7.4 mm SI- a11“ 
is diagnostic for Stellifer, HWP), a patch on side beneath 
spinous dorsal and 3-4 single black chromatophores on 
ventral line of caudal peduncle.1 At 18-20 mm pigmen­
tation considerably advanced; dark spot near euti 0 
anal base still evident, preceded and followed by a r0Vl 
of dark dots and spots; the characteristic, ela :gate’ 
slightly arched spot on opercle, immediately in arb an« 
of upper angle of gili opening, remains prominent: mua > 
margined with black and numerous dusky markte 
occur on head, nape and upper part of sides variabe 1 
size and intensity; one row of spots follows base of ° 
sal fin and another parallels it about an eye díame 
lower on side; other scattered markings present an 
dark bar at base of caudal.2 At 25-30 mm a dark baa
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Fig. 147, Stellifer lanceolatus, Star drum, A. Larva, 5.6 mm. B. Larva, 9.0 mm. C. Juvenile, 13.0 mm. D. Juve­
nile, 29.0 mm TL. (A-C, Hildebrand, S. F., and L. E. Cable, 1934.- figs. 22-24. D, Welsh, W. W7,, and C. M. 
Breder, }r., 1923: fig. 35.) Figs. A, B, and C show body form and fin development adequately, but some pig­
mentation is lacking (HWP). Earlier stages illustrated by Hildebrand and Cable (1934) are not included, as 
they do not agree with description.



2 5 0 D evelopment of Fishes of the Mid-Atlantic Bight

or series of blotches on body just below dorsal fin; mem­
brane of spinous dorsal punctulate with brown; premax- 
illary and mandible edged with blackish; opercular spot 
conspicuous, with a few groups of small black chromato- 
phores behind it; a dark vertical bar at base of caudal 
rays and a row of black chromatophores on ventral side 
of caudal peduncle,1 At 40-50 mm pigmentation gen­
eral; back of preserved specimens light brown and lower 
parts silver)'; elongate dark spot on upper part of opercle 
and dusky color around mouth remain; dark blotches 
along back generally persist, but are less distinct; spi­
nous dorsal duskv and all other fins with some dots; 
dusky bar remains at base of caudal fin. At 75-85 mm 
about same as 40-50 mm; dark points more numerous; 
anal fin and tips of pelvics quite dusky.2

GROWTH

In Texas reach 83-118 mm in first year; may reach 100- 
125 mm in first year; 2 life cycle probably short.i,c
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AGE AND SIZE AT MATURITY

In Texas, reach maturity early in second year.11 Mature 
by about 80 mm.]
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F A M I L Y  M U L L I D A E

The Mullidae includes about 50 species in six genera distributed worldwide 
io tropical inshore waters, a few ranging into temperate waters. Goatfishes top­
ically inhabit relatively shallow water where they are generally associated with 
sand or mud bottoms. Four species, each in a different genus, occur in the 
western Atlantic, and two have been recorded from the Chesapeake Bay region.

The goatfishes are characterized by the possession of a pair of long, un­
branched chin barbels carried in a median groove in the throat. These barbels 
are moved rapidly and extended over and through the sediment during feeding, 
serving in a tactile and chemosensory capacity. Goatfishes feed primarily on 
sinaii benthio invertebrates. Other significant characters of the Mullidae are 
as follows : Spinous and soft dorsal fins separate; the first ray in the second dorsal 
fin and the second ray in the anal fin usually transitional spines (segmented 
dis tally but not bilateral or branched); pelvic fin I, 5, pelvic axillary process well 
developed; small teeth present in jaws, present or absent on vomer and palatines; 
branchiostega!*; 3; subocular shell present on second suborbital-, snpiînoïehflwïy 
absent; vertebrae 10+14; principal caudal rays 8 +  7; procurrent spur absent 
(GDJ).

There is little known about reproduction in this family. In two European 
species, Mullus surmuletus and Mullus barbatus, spawning occurs in early sum­
mer and the eggs are pelagic. Tile latter undergoes an extensive spawning 
migration in the spring (Breder and Rosen, 1966).

Juveniles of at least some species of goatfishes have an early pelagic stage 
which differs in body shape and coloration from a later inshore stage. Caldwell 
(1962) described this transformation for three of the four western Atlantic spe­
cies (including the two treated here). The major physical changes involved in 
the transition from a pelagic to a benthic mode of life are the replacement of the 
silvery or dark brown pelagic coloration with the adult coloration, the develop­
ment of a more robust body shape and the loss of the deciduous nature of the 
së&les.
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Mullus auratus Jordan and Gilbert, Red goatfish

ADULTS

D, VIII-I, 8 ;1*3 A. II, 6; C. S -f- 7,1 ■M procurrent rays 
9 + 9 ;3 P. 15-17; V. I, 5; lateral line scales 29-35;1 verte­
brae 10 +14; * gili rakers 18-21 on first arch; branchios­
tega^ 3. Teeth in upper jaw absent or not visible; in 
lower jaw a single row of small canines becoming irregu­
larly biseriaj anteriorly; fused palato-vomerine bone with 
2 patches of approximately 55 peg-like teeth each,1

Head 3.4, depth 3.7-4.0 in SL; eye 3.7, snout 2.6, 
maxillary 2.7, pectoral fin 1.4, pelvic fin 1.3 in head.2

Body elongate, slightly compressed; maxillary extending 
to exactly opposite front of eye. Scales large, slightly 
ctenoid. Lateral line continuous, with branched pores. 
Dorsal fins completely separate; dorsal spines slender, 
compressed, the longest about 1.6 in head; height of soft 
dorsal half head; 2 first ray of second dorsal and second 
anal ray transitional spines (segmented distally, but not 
bilateral or branched);1 caudal fin as long as head. Gili 
rakers slender, a little shorter than pupil. Throat with 
2 long unbranched barbels (modified branchiostegals). 
Opercle without spines.2 Upper wing of cleithrum 
smooth.1

Pigmentation; Color in life scarlet to crimson, sides with 
2 distinct longitudinal yellow stripes; first dorsal fin pale 
with an orange band at base and a yellow band distally; 
second dorsal fin mottled scarlet and pale; anal and 
pelvic fins plain; caudal fin scarlet; pectoral fins reddish; 
iris violet, dusky above; sides of head silvery.27 Color 
after 13 days in formalin head red, sides red above 
lateral midline, shading to silvery abdomen; bright red 
stripe along midline, below which are 2 yellow stripes; 
pectoral fins pink with 4 faint stripes; pelvic fins clear 
with 4 yellow stripes; anal fin yellow; first dorsal fin 
clear with 2 stripes, upper bright orange, lower yellow; 
second dorsal fin with 4 stripes, yellow flecked with 
black; dorsal half of caudal fin with 7 or 8 faint bars, 
some bright red, some orange, and some yellow; ventral 
half of caudal fin with indeterminate number of faint 
bars. After long period in preservative, specimen pale 
yellow with no distinctive markings.1

Maximum size; Reported to reach 200 mm.2,7

DISTRIBUTION AND ECOLOGY

Range: East coast of North America from Nova Scotia 
and Bermuda to the West indies and throughout the 
Gulf of Mexico;4 rare north of Cape Cod.7
Area distribution; Metomkin Inlet, Virginia; * Atlantic 
and Monmouth counties, New Jersey.“

Habitat and movements: Adults—characteristic of mud

or silty sand bottoms in deeper water.
Larvae—no information.

Juveniles—two stages, a pelagic one occurring at the 
surface and a bottom living one taken only by bottom 
trawl; pelagic mode terminates at about 45 mm; not 
taken as deep as Pseudupeneus maculatus indicating 
juveniles prefer shallower water or adults do not spawn 
in or close to deep water.1 A 58 mm specimen taken 
at Metomkin Inlet, Virginia at 31.8 ppt and 23.6 C.5

SPAWNING

Juveniles collected between January and May; smallest 
specimen (8 mm) taken in April.1

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

9.5 mm or less and larger.

At 9 mm last dorsal fin ray branched; at 11.9 mm no 
rays segmented; at 14.5 mm last eight rays segmented; 
at 40 mm branching complete; at 47 mm first ray seg' 
mented. At 8.2 mm last anal fin ray branched; at 14 mm 
segmentation begins; at 16 mm segmentation c o m p le to ; 
at 21 mm branching complete. At 9.3 mm all principa 
caudal fin rays segmented; at 14 mm innermost rays 
begin to branch; at 18.7 branching complete. At 9 miri 
5 dorsal and 4 ventral procurrent caudal fin rays 
unsegmented, at 10.9 mm eight procurrent rays in eac 
lobe, all unsegmented; at 14.5 mm first dorsal and fi15 
ventral procurrent rays segmented; at 45 mm 
dorsal and ventral procurrent rays segmented as in adu 
At 25 mm third pectoral fin ray segmented, no rays 
branched; a t 27 mm fourth through seventh n*y 
branched; at 47 mm segmentation complete, branching
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A A d u l t c a .  1 2 0  ram

9 .8  mm

4 5 , 8  rara

4 7 . 2  mm

at ¡s ï Â f Æ A ï  a
S*D, Caldwell, M. C., 1 ^ 2 :  figs. 55-26.)

templete, At 14 mm no peïviç fin rays segmented; at 
f4.5 mm all rays segmented; at 1S.7 mm no rays 
branched; at 25 mm branching complete. Scales ex­
tremely deciduous in  pelagic juveniles; a t 25,5 mm no 
c{etiii on scales; at 45 mm 10 ctenii; at 117 mm 65 ctenii; 
at 199 mm 186 ctenii. At 8.2 mm both barbels still at- 
jachad to branchiostegal membrane; at 14.5—24,5 mm at 
'eai' one barbel free; at 28 mm bases of barbels shifted 
forward past posterior edge of mouth and anterior ends 
ot bases coalesced. Below 50 mm teeth visible in upper

jaw; at 12 nun teeth apparent; at 21 mm 3-4 teeth on 
each side; at 37 mm about 15 teeth on each side; at 45 
mm many teeth evident, but upper lip beginning to grow 
over them; no teeth evident externally in specimens 
larger than 47 mm, even when lip is turned bade. Teeth 
evident on lower jaw at 21 mm; at 37 mm several small 
canine teeth posteriorly in single row. At 10.9 mm a 
single palato-vomeri ne bone patch on each side of me­
dian line of roof of mouth, but no teeth evident; at 17 
mm bone patches separated by 1 mm with 2 or 3 teeth
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Fig. 149, Mullus auratus, Red goatfish. A. Metamorphosed juvenile, 78.0 mm, (Caldwell, M. C., 1962: fig. 27.)

On each. At 37 mm 15 coarse peg-like teeth on each 
patch; essentially like adult, but fewer teeth.1
Pigmentation: At 9.5-10 mm, in lateral view a series of 
elongate pigment patches along lateral midline beginning 
below end of first dorsal fin and extending to hypural; 
above lateral midline, surface covered with uniform light 
tan pigment; a line of darker pigment spots adjacent to 
second dorsal fin; below lateral midline several large 
dark spots surrounded by buff-colored areas between 
opercle and anal fin origin; area above anal fin clear 
except for some pigment just below lateral midline, and 
a row of dark chromatophores along ventral midline; 
in dorsal view a line of large pigment spots with tan 
radiations on each side of dorsal fins beginning behind 
head and extending back to procurrent caudal rays, 
forming a long, backward pointing, slender “V”; a well 
developed cluster of pigment spots over snout; in ventral 
view a row of large pigment spots along each side on 
ventral midline forming a similar “V”; just posterior to 
origin of anal fin, radiation from spots coalesces; all fins 
clear except caudal with a few scattered pigment spots 
on base. At 17.5 mm previously clear area now tan; a 
few pigment spots on dorsal fins and pigment spread 
midway onto caudal fin; at 23 mm more spreading of pig­
ment in thoracic region; just below dorsal fins, a second 
row of pigment spots present; anal, pectoral, and pelvic 
fins still unpigmented; pigment on caudal fin about three- 
fourths length of principal rays. At 33.6 mm stripe on 
spinous dorsal fin two-thirds distance from base of fin 
to tips of spines; pigment spots midway between this 
stripe and base of fin beginning to form second stripe. 
At 45.8 mm second stripe on dorsal fin complete; a 
pigmented area on each ray of second dorsal fin just

below a similarly pigmented area on preceding ray giv­
ing impression of a posteroventrally directed, oblique 
black stripe; similar stripe forming near base of fin on 
first 4 rays. At 47.2 mm metamorphosed to bottom liv­
ing stage; uniform light tan background, lower half of 
body clear of chromatophores except for tiny scattered 
pigment spots; upper half with large pigment spots; 
scale margins with pigment; a third stripe on second 
dorsal fin, A 78 mm specimen in isopropyl and devoid 
of scales showed no pigment spots on body except for 
a few minute ones along dorsal surface; pigment spots 
grouped along principal caudal fin rays to form 4 bars 
in upper lobe and 5 in lower.1

GROWTH

No information.

AGE AND SIZE AT MATURITY

No information.
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Pseudupeneus maculatus (Bloch), Spotted goatfish

ADULTS

D.VIII-I, 8; l,î-3-” A. II, 6; C. 8 +  7,1:1 procurrent rays 
10 + 9-10;3 P. 13-16; V. I, 5 ; lateral line scales 27 +32; 18 
vertebrae 10 + 1 4 ;;t gili rakers 26-32 on first arch; 
branchiostegals 3,1 Teeth in jaws uniserial, bluntly 
pointed, some of the enlarged anterior ones in the upper 
jaw curved variously sidewise and forward.8 Vomer and 
palatines without teeth.1'1

Head 3 .11u-3.2,e depth 3.6-4 in SL; eye 3.6lll-5; snout
1.8+2.3,1“ maxillary 2.7 +3.6, pectoral fin 1.4—1.6 in
head.

Body elongate, little compressed; anterior profile strong­
ly arched,1s more so in males, the females tending to be 
more fusiform with a less angulated profile; 1 caudal 
peduncle long and slender; snout very long; eye small, 
high and posterior; mouth small, maxillary not nearly 
reaching eye. Scales large, finely ctenoid,6,1* completely 
covering head,8 Lateral line continuous, with branched 
pores.1" Dorsal fins completely separate, the first spine 
minute,1,2 the remainder slender and flexible;8 first ray 
of second dorsal and the second anal ray transitional 
spines (segmented distally, but not bilateral or 
branched);1 caudal fin forked.* Throat with two long 
barbels (modified branchiostegals) reaching to preoper­
cular margin or beyond.6,9 Opercular spine present. 
Cleithrum with an enlarged, serrated wing-like process.1
Pigmentation; Color in life red above, merging into light 
yellow on sides, pale greenish below; bluish oblique 
streaks and bars on head; several longitudinal rows of 
light blue round spots, much smaller than pupil; 4 dif­
fuse dark red blotches along lateral line, die first just 
under and partly on anterior end of lateral line, the 
second under the first dorsal fin, the third under the 
front of second dorsal fin, the fourth just behind second 
dorsal fin, sometimes an additional faint one on caudal 
peduncle; spinous dorsal fin light red near base, yellowish 
distally; soft dorsal fin pale bluish with light yellow on 
membrane and red on middle of rays; pectoral fins yel­
low with red on rays; pelvic fins pale blue with streaks 
of red and yellow on first rays; anal fin pale reddish; 
®udal fin pale blue, lower base yellow, upper red and 
yellow; barbels pink near base, yellow distally; lips and 
throat pinkish.6 After 33 days in formalin lateral blotches 
black, only the 3 anteriormost evident.1 Color change­
able, blotches often lost while swimming, re-appearing 
upon settling to the bottom ;5 greenish in sea grass 
beds.5’*

Maximum size: Reported to reach 280 mm TL.2

DISTRIBUTION a n d  e c o l o g y

Range; New Jersey and Bermuda4 to Santos, Brazil,1 in­

cluding the southern and northeastern Gulf of Mexico,4 
Centra] America, and the Bahamas.8
Area distribution; Atlantic and Ocean counties, New 
Jersey.7

Habitat and movements; Adults—occurring in shallow 
water," in larger, deeper, sandy-bottomed tide pools and 
around the fringes of turtle grass beds (FDM), singlv or 
in groups of 4 or 5, occasionally to as deep as 54 m; * 
abundant at depths of at least 45 m in Jamaica.11
Larvae—no information.

Juveniles—two stages, a pelagic one frequently taken at 
the surface over depths as great as 1830-3660 m and a 
shallow water, bottom living stage not known to occur 
deeper than 77 m; pelagic stage retained until fish either 
find shallow water or reach a size of about 60 mm; 
transformation may occur as early as 40 m m ;1 meta­
morphosed juveniles frequent sheltered areas around 
reefs, Thalassia beds and embayments, often with schools 
of juvenile grunts.11

SPAWNING

40 mm specimens taken from January to July suggesting 
a prolonged spawning period;1 in the Caribbean main 
spawning period January-April with a subsidiary peak 
in October.11

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

Smallest examined 18.5 mm.

At 18,5 mm all but first dorsal soft ray segmented and 
only the last branched; at 29 mm 7 rays branched; at
37.4 mm all 8 soft rays branched; by 40 mm all dorsal 
soft rays segmented. At 18.5 mm 7 anal soft rays 
segmented, 2 branched; by 29 mm, all six rays
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A d u l t length unstated

Pig. 150. Pseudupeneus maculatus, Spotted gaatfish. A. Aduit, length unstated. B. Pelagic juvenile, 15.5 mm. 
C. Pelagic juvenile, 46,5 mm. D, Pelagic juvenile, 50,2 mm. (A, Jordan, D. S., and B. W. Evermann, 1896-1900.* 
jig. 382. B-D, Caldwell, M, C., 1982: figs. 7, 4.)

branched. At 18.5 mm 8 +  7 principal caudal fin rays, 
9 +  10 procurrent rays; by 57.5 mm first 2 dorsal and 
ventral procurrent rays segmented, as in adult. At 21.6 
mm no pectoral fin rays segmented or branched; at 
29 mm fifth to eleventh ray segmented, fifth branched; 
at 34.1 mm second to eleventh ray segmented, fourth to 
eighth branched; at 50.2 mm second to fifteenth rays 
segmented, all but first 2 and last branched; by 103,4 nun 
all pectoral fin rays segmented and all but first 2

branched, as in adult A t 18.5 mm no pelvic fin Tiiys 
branched; at 21.6 mm 2 pelvic fin rays branched; at 
mm all 5 soft pelvic rays branched. By 29 mm both 
throat barbels well developed and free. Teeth evident 
by 21.6 mm; enlarged curved canines of upper jaw hegi[1 
to appear in some by about 80 mm and are well devel­
oped in most by 130 mm. Above 50 nun, serrated wing 
of cleithrum very evident. Scales of pelagic juveniles 
quite deciduous, time of first appearance thus difficult to
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Fig. 151. Pseudupeneus maculatus, Spotted goatfish, A. Pelagic juvenile, 53.5 mm. B. Metamorphosed juvenile, 
41,0 m i .  C. Metamorphosed juvenile, 49.5 mm, D. Metamorphosed juvenile, 56.5 mm, E. Metamorphosed ju­
venile, 94.7 mm. {A-D, Ceddweü, M, C., 1962: figs. 4, 3, 5, S.)
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determine; by 41 mm a full complement of lateral line 
scales present; at 30.1 mm scales without ctenii; at 42.4 
mm 18 ctenii; at 50.2 mm 52 ctenii; at 189 mm 141 
ctenii.1
Pigmentation: At 18.5 mm, body tan with a row of large 
closely spaced chromatophores along lateral midline from 
which thin fingers of pigment spread posterodorsally and 
anteroventrally just below dorsal fin, a second row of 
pigment spots parallel to lateral midline; above and 
below lateral midline streaked pigment spots form bars 
directed anteriorly toward midline at an oblique angle 
from caudal fin lobes, almost joining the midline to form 
several arrow points; in dorsal view, large dark pigment 
spots along each side of dorsal fins forming a “V” taper­
ing to caudal fin, also heavy pigmentation over tip of 
snout and top of head; in ventral view, a "V” of chromat­
ophores similar to dorsal one; fins clear except for an 
occasional pigment spot on caudal. At 29 mm oblique 
bars above lateral midline form a homogenous mottling, 
bars below still evident; caudal and dorsal fins with a 
few pigment spots, pelvic and anal fins clear. At 36.5 
mm pigment in bars below lateral midline more diffuse; 
2 clear wavy lines above and below lateral midline form­
ing a heart shaped design. At 46.5 mm chromatophores 
between snout and supraoecipital bones coalesced; dor­
sal and caudal with pigment spots. At 50,2 mm pigment 
spots present on 2 dorsalmost pectoral fin rays. Degree 
of color metamorphosis in pelagic juveniles (40-75 mm) 
not dependent on size; in metamorphosing series, dark 
pigment of lateral midline replaced by lighter color; 
below lateral midline, a second light horizontal line

present, apparently an extension of lower half of heart 
design. At 94.7 mm, 3 lateral blotches well developed; 
fins without pigment except for a single black patch on 
second dorsal; 2 light lines along latera! midline still 
evident.1

GROWTH

No information.

AGE AND SIZE AT MATURITY

Estimated that males attain maturity at a length of about 
200 mm FL and reach 222 mm FL at the subsequent 
spawning; females appear to mature at 175 mm FL and 
reach 187 mm FL by the following spawning.11
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FAMILY SPARIDAE

The Sparidae includes over 100 species distributed worldwide in tropical 
and temperate inshore waters. There are approximately 22 species in the western 
Atlantic, four of which are known to occur in the Chesapeake Bay region.

Porgies, are, for the most part, bottom oriented, omnivorous fishes, frequently 
feeding on hard-shelled invertebrates which they crush with their posterior 
molariform teeth. They are often said to resemble deep bodied snappers or 
grunts in general appearance, however, anatomically they are quite distinct. A 
primary distinction is in the composition of the maxillary sheath. Lut] ani ds, 
naemulids, and sparids all possess a maxillary which is sheathed beneath the 
circumorbita] region for most of its length. In the Lutjanidae and Haemulidae 
the maxillary sheath is composed of only one bone, a very deep lacrimal, how­
ever, in the Sparidae, the second suborbital is as deep as the lacrimal and it is 
these two bones that comprise the sheath.

Some other significant characters of the Sparidae are as follows: lacrimal, 
snout, and preopercular flange without scales; distal end of pre m axillary' bifur­
cated to form a vertical groove which cradles the maxillary just anterior to its 
distal expansion; 6 branch i oste gals; 10 +  14 vertebrae; principal caudal rays 
9 +  8; procurrent spur absent; vomer and palatines without teeth; subocular 
shelf present on second suborbital; pelvic axillary process present; predorsal 
configuration 0 /0 +  0/2 + 1 /1 /; a distinctive suspensorial configuration (GDJ).

Nearly all sparids produce pelagic eggs and show no parental care (Breder 
and Rosen, 1966). Although protandric hermaphroditism has been reported for 
a number of species, it has not been demonstrated in any New World species.

263
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A A d u l t c a . 320  mm SL

2 mm SLB

Fig. 152. Archosargus probatocephalus, Sheepshead. A. Adult, ca. 320 mm SL. B. Yolk-sac larva, 2 mm SL. 
C. Yolk-sac larva, 3 mm SL. (A, Goode, C. B., 1884: pi. 131. S, C, Mook, D., 1977: fig. 1 A, B.) D. K. Cald­
well, pers. comm., has pointed out some inaccuracy in the location of the crossbars in the adult illustration. The 
first complete bar should be located under the origin of the dorsal fin. Also there is always a bar under the end 
of the dorsal and one at the middle of the caudal peduncle. Fig. 158 shows the true bar placement.
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Archosargus probatocephalus (Walbaum), Sheepshead

ADULTS

D. X to XXI, 10-13, typically XII, 11, ’ A. III, (9 " ) 10- 
II; C. 9 + 8, procurrent rays 8-9 + 7 ; ,c P. 15-17; 11 
V. I, 5,s axillary process well developed;18 scales 44 s-  
5010 in lateral series, lateral line scales 41-53;1 ver­
tebrae 10 + 1 4 ;5 gili rakers short, 6 “-9 1 on lower limb 
of first arch, brancliiostegaJs 6 (GDj); anterior teeth in- 
cisiform,8 entire or slightly notched,4 3 above and 4 
below; posterior teeth molarifonn, 3 series above and 2 
below;ä vomer and palatines without teeth, ",,1S

Head 3 B-3.3,5 depth 1.9 *-2.5-, “ pectoral fin 2.5-3.7 in 
SL; snout 2.1-2.6, eye 2.7—4.5, maxillary 2.7-3.3 in head.6
Body stout, deep, moderately compressed; s,,° back ele­

vated, head short, deep, snout short; h mouth horizon­
tal,11’ maxillaiy reaching about to anterior margin of eye, 
slipping under lacrimal for all or most o£ its length. 
Scales ctenoid. Dorsal fin continuous, with strong 
spines,6 preceded by a procumbent spine;D:S caudal fin 
slightly forked; *■"' pectoral fins long,* reaching beyond 
anal origin; pelvic fins not reaching anus.5
Pigmentation: Color greenish yellow,* sides with 6 black 
crossbars, not counting the incomplete head b a r1’* (oc­
casionally only 5 bars on one or both sides, this being 
the typical count in the Gulf of Mexico populations west 
of Alligator Harbor, Florida ’-11); dorsal, anal, and pelvic 
fins mostly dusky or blade, caudal and pectoral fins 
greenish.6

3 . 5  mm SL

í t n X v  ‘ ■v,  \  \  *
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Maximum size: Largest specimen recorded weighed 13.5 
kg (length not reported).* Average weight .5-1 kg, length 
280-380 mm, and individuals up to 2.3 kg and 500 mm 
are not rare.*

DISTRIBUTION AND ECOLOGY

Range: Atlantic and Gulf Coast from Cape C od8,8 to 
Rio ae Janeiro;1,3 a continental species, not occurring on 
any of the Caribbean islands (DKC),
Area distribution: Chesapeake Bay; at lower Potomac 
River, Cape Charles City, and Ocean View, Virginia;8 
Atlantic City, New Jersey.11

Habitat and movements: Adults—bottom loving, frequent­
ing oyster beds and muddy shallow waters, particularly 
about inlets; “ also frequents piers, breakwaters and 
wrecks;4 often running far up rivers; does not typically 
school but commonly forms feeding aggregations. Oc­
curs inshore from spring to fall in North Carolina;30 
probably present throughout the year in the Tampa Bay 
area,1 Reported from salinities of .5 12-43.8 ppt and 
temperatures of 12.8-35.1 C.3
Larvae—pelagic, smallest (6 mm) taken at surface near 
sandy shore; later stages taken in shallow areas over 
grass beds.4’1

Juveniles—up to 50 mm inhabit grass beds4,7 (Ruppia in 
North Carolina4 and Diplanthera in Tampa Bay 7) where 
they feed on the small soft-bodied forms associated with

grass (possibly a result of their lack of crushing denti­
tion); at about 50 mm, they leave grass beds and estab­
lish themselves in adult habitat around rocks, pilings, 
wrecks, and bulkheads where, with crushing dentition 
now well developed, mollusks and barnacles constitute 
a major part of their diet.4,7

SPAWNING

Reported to spawn in Florida on sandy beaches,13 but 
more recent evidence indicates spawning probably occurs 
offshore 7 during the spring.4,7,8

EGGS

Buoyant; diameter about .8 mm, transparent.13

EGG DEVELOPMENT

Incubation period: 40 hours at 24-25 C.13

YOLK-SAC LARVAE

Up to about 4.5-5 mm.

Dorsal fin with about 16 actinotrichia at 4.5 mm. Anal 
fin with a few actinotrichia at about 4 mm; by 4.5 mm 
some lepidotrichia beginning to form. Caudal fin ap­
parent as a series of actinotrichia in posteroventral part

Fig. 154. Archosargus probatocephalus, Sheeps head. A. Larva, ca. 6 mm. B. Larva, ca. 7,5 mm. {Hildebrand, 
S. F., and L. E. Cobh, 1938: -figs. 18-19.)
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m

12 mm

Fig. 155. Archosargus probatocephalus, Sheepshead, A. Larva, 12 mm. B. Larva, 17 mm. C Iuvenile 30 mm 
(A-C, Hildebrand, S. F., and L. E. Cable, 1938: figs. 30-22.)
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Fig. 156. Archosargus probatocephalus, S beeps head. A. Juvenile, ca. 160 nun SL, (Goode, G. B., 1884: pi. 130.)

of Enfold at 3 mm; lepidotrichia evident by 3,5 mm; 
caudal fin well developed by 4 mm. Pectoral fin buds 
present at 2 mm, with actinotrichia by 4 mm, and 
lepidotrichia by 4.5 mm.17

Pigmentation; One small melanophore present at angle 
of jaws and 3 along ventral side of body posterior to 
anus; some with 1 or 2 small melanophores on yolk sac.17

LARVAE

Approximately 5 m m 17-25 mm.'

Dorsal fin with 7 spines and 12 soft rays at 6 mm; 12 
spines present by 12 mm, but shorter than soft rays.4 
Anal fin with full complement of spines and soft rays by 
6 mm. Pectoral fin rays well developed by 8 mm. Pelvic 
fin bud apparent at 6.5 mm; soft rays well developed by 
8 m m ;17 fin large by 18 mm with second ray produced 
as a filament to anal origin, but outer ray not fully de­
veloped as spine. Body covered with scales by 12 mm. 
Myomeres about 27 at 6 mm, Lateral line appears an­
teriorly at 10-12 mm, fully developed by 15-18 mm.1

At 6 mm body depth 3.4, head 3.0 in SL; snout 4.2, eye 
3.1 in head. Maxillary reaching about to pupil at 6-12 
mm, slightly past anterior margin of eye at 15-18 mm; 
preopercle with a few feeble spines at 6 mm, absent by 
15-18 mm. Notochord flexed by 6 mm.4 OU globule lost 
by 7 mm.”

Pigmentation: At 6 mm body brownish, median ventral 
line with 3 obscure dark spots, one behind isthmus, an­
other below vertical from base of pectoral fins, the third 
just in front of anus; 2 dark specks on base of anal fin. 
At 7.5 mm 3 dark spots still present; scattered chromato- 
phores forming a suggestion of adult crossbars posterior­
ly.4 At 8 mm the posterior four bars distinguishable. By 
11 mm all 7 crossbars (including head bar) evident.17 At 
184-25 mm characteristic adult coloration developed.1

JUVENILES

25-30 mm and larger.
At 25-30 mm dorsal and anal spines proportionately as 
long as in adult. Caudal fin slightly forked at 25-30 mm. 
Pelvic spine fully developed by 25-30 nun, filament of 
second ray becoming shorter; by 75 mm no longer thai 
other rays.1
At 25-30 mm body depth 2.3-2.5, head 2.8-2.9 in 8 b; 
snout 4.1, eye 3.0 in head. Eye undergoes considerable 
reduction in size with growth: at 50-60 mm 2.8-3 " in 
head; at 75 mm 3.2; at 100 mm 3.5; at 225 mm 4.5.1
Pigmentation: Color in life of an individual approximate­
ly 67 mm in length: Body with 5-6 broad shining black 
crossbands separated by silvery spaces; dorsal dusicy, 
membrane of spinous portion with black edge; anal ha 
black; pectoral fins white; pelvic fins blue-black; tai
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white; a round black humeral spot, larger than pupil, 
partly in second crossband and partly in first interspace, 
on level with upper half of eye,11'

GROWTH

Fairly slow rate of growth. At Beaufort, N.C. in June 
largest 20-25 mm, July largest 11-42 mm (average 21.8 
mm), August smallest 27 mm, September smallest 36 
mm.1 In Tampa Bay area average in June 20.7 mm, in 
July 29 mm, in August 41.5 mm."

AGE AND SIZE AT MATURITY

No information.
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Diplodus holbrooki (Bean), Spottail pinfish

ADULTS

D. XII 3'3-7 to XIII, 13-16;7 A. III, 132,3'7-15; C. 9 +  8, 
procurrent rays 8-9 +  8 ;13 P. 15-17;7 V. I, 5; 3,B'10 scales 
55-57 in lateral series,3 lateral line scales 50-61,: 4 scale 
rows on cheek;10 vertebrae 10+ 142,13 (11 +  1413); gili 
rakers short, 14 on lower limb,3 17-21 to tal;1 branchios- 
tegals 6 ;10 anterior teeth incisiform, 4 above and 4 be­
low; posterior teeth molariform, 3 series above and 2 
below ;2,3 vomer and palatines without teeth,10
Head 3,7, depth 2.1, pectoral fin 3.3 in SL ;2 eye 4.3 *-
4.5,2 maxillary 3.3 in head.2
Body regularly elliptical, moderately compressed;s<3 eye 
small; mouth large, almost horizontal;2 maxillary failing 
to reach eye, slipping under lacrimal along most of its 
length.2'10 Dorsal fin continuous, rather low, longest 
spine less than half the head,3 not preceded by a pro­
cumbent spine; 2'1tl caudal fin deeply forked;2,2 pectoral 
fins pointed, reaching origin of anal;3 axillary process of 
pelvic fin well developed.6,10 Swim bladder present.10
Pigmentation: Color dull blue above, lower part of sides 
silvery; a conspicuous black, saddle-like blotch on an­
terior part of caudal peduncle; opercular margin black; 
base of pectoral fins black.3

Maximum size: 355 mm.3

DISTRIBUTION AND ECOLOGY

Range: Common along the Atlantic coast south of Beau­
fort, North Carolina,1“ through the Florida Keysfi to the 
Tortugas5 and into the Gulf of Mexico as far west as 
Port Aransas, Texas;12 a few specimens known from 
Chesapeake Bay.0,7
Area distribution: Chesapeake Bay at Cape Charles City, 
Virginia.6
Habitat and movements: Adults—prefer open waters of 
high salinity to depths of at least 27 m, occurring only 
rarely in brackish water and probably never in fresh 
w ater;1 frequent piers and breakwaters in North Caro­
lina; 3 small schools often found along rocky shore at 
Tortugas;8 in shallow waters prefer vegetated bottom; 
move to deeper waters in fall and winter.1 Reported 
from salinities of 9 .74-31.0 ppt (one record from 1.8 
p p tT) and temperatures of 15.5 4-32.5 C.1

Larvae—no information.

Juveniles—at Cedar Key, Florida, individuals under 
90 mm most abundant on shallow, inshore fiats in spring 
and summer, moving to deeper water in fall and winter; 
individuals 91 mm and larger taken primarily offshore 
near reefs (depth approximately 4.5 m), also moving to

deeper water in fall and winter.1 Juveniles reported to 
pass through stage between 26-40 mm during which 
they clean ectoparasites from other fish.11

SPAWNING
In Florida occurs offshore in late December, January, or 
February, probably not lasting more than two months.1

EGGS
No information.

EGG DEVELOPMENT
No information.

YOLK-SAC LARVAE
No information.

LARVAE
No information.

JUVENILES
Body with 5 narrow, vertical, dark stripes on back and 
sides, with an equal number of short intermediate stripes 
on back.3

GROWTH
Most rapid during early summer months, with little or 
no growth during winter; reach about 60 mm in the 
first 6 months of growth,1

AGE AND SIZE AT MATURITY
At 90 mm, gonads developed but not mature; 4 probacy 
first spawn in second year at about 130 mm.1
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m m mA Adult

Fig. 157. Diplodus holbrooki, Spottail pinfish. A. A dult. 240 m m  SL, B. Juvenile, 53  m m  SL. (Paz, R. de la, 
1975; figs. 35-36.)
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1362.
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Lagodon rhomboides (Linnaeus), Pinfish

ADULTS

D. XI to XIII, 10-12, usually XII, 11 (rare spine counts 
below XI likely due to damaged specimens); A. III to 
IV 10-12, usually III, 11; C. 9 +  8, procurrent rays 10- 
11 +  7-10; P. 14-17, usually 16; V. I, 5; lateral line scales 
53-68, 10 scales between lateral line and dorsal fin, 17-19 
scales between lateral line and anal fin ;1 vertebrae 
10 + 1 4 ;M'-1 gili rakers 6-9 +10-15, usually 7 + 1 3 ;1 bran- 
chiostegals 6 (GDJ); a single row of 8 incisiform teeth in 
each jaw, the anterior ones with a single notch, the poste­
rior ones with or without a notch; several rows of round­
ed molariform teeth behind these;1 vomer and palatines 
without teeth (GDJ).

Head 3.1-3.4, depth 2.1-2.3, pectoral fin 2.9-3.5 in SL; 
eye 2.7-3.1, snout 3.2-4.1, maxillary 2.9-3.3 in head.
Body oblong, compressed, back elevated; head moderate; 
snout pointed; mouth small, nearly horizontal, term inal;8 
maxillary slipping under lacrimal along most of its 
length.3 Scales small, ctenoid, forming a sheath on dorsal 
and anal fin bases. Dorsal fin continuous, rather low, 
spines slender and sharply pointed, preceded by an 
antrorse spine; caudal fin forked; pectoral fins long, 
pointed, reaching well beyond tips of pelvics;8 pelvic 
fin with well developed axillary process.18

Pigmentation: Color in life olivaceous with bluish silvery 
sides, 4-6 variably distinct dark vertical bars and a dark 
humeral spot; 7 fi several light blue and yellow longitudi­
nal stripes (fading in alcohol);8 dorsaí fin pale bluish 
with a submedian gilt band and a gilt edging7 or with 
faint yellowish brown spots;8 caudal fin yellow, faintly 
barred; anal fin bluish with a medium yellow band;1 
pelvics plain with a yellowish streak along middle of 
fin.8 Tone of various life colors variable with habitat,1

DISTRIBUTION AND ECOLOGY

Range: Cape Cod, Massachusetts and Bermuda to Yuca­
tan, including entire Gulf of Mexico;1 also recorded 
from the Bahamas;14 doubtful records from Cuba 13 and 
Jamaica.1“

Area distribution: Lower Chesapeake Bay; Cape Charles, 
lower York River, Buckroe Beach, Ocean View, Lynn- 
haven Roads, Virginia;8 Delaware River estuary;10 At­
lantic City and Peermont, New Jersey.18

Habitat and movements: Adults—prefer open waters as 
opposed to estuaries; 1-,B vegetation most important fac­
tor in habitat choice;1’3-4 where vegetation not available 
seek other shelter in form of rocks, pilings, etc., but no 
apparent bottom preference (taken on mud, coral, sand, 
rock, and mixtures); usually free swimming but may

bury themselves completely in bottom when under 
stress; 1 essentially nonsehooling, but occasional aggre­
gations have been reported offshore, possibly for spawn­
ing; e found in waters from a few centimeters to 73 m, 
older year classes generally occurring in deeper water;1 
large specimens taken in shallow water in winter and 
late fa ll;,r’ begin to arrive on grass fiats in Florida in late 
November and early December, population density 
reaching a maximum by late June; remain over grass flats 
where they live in the spring until they migrate out of the 
estuary in late summer and fall; most appear to move 
very little in summer; at start of spawning migration into 
Gulf of Mexico, form schools of same age.20 Wide salin­
ity and temperature tolerance, recorded from 0-44.5 ppt 
and 7-37.9 C,11 but rare above 32 C.17
Larvae—pelagic, youngest taken offshore near surface;v- 
arrive in inshore waters from December to May at about 
11 mm, where they are found on open and protected 
beaches and unprotected and protected shallow flats.1
Juveniles—abundant on shallow flats early, moving to 
deeper flats and channel edges with growth,1 some ap­
parently remaining entire first year in shallow water.3

SPAWNING
Location: Occurs offshore, probably near surface; cz.ü.u.ïu 
location probably more a function of depth (or tempera­
ture) than distance offshore,1
Season: In Florida, occurs in late fall and early winter, 
probably mid-October through March with a December- 
January peak;1 also occurs in late fall and winter in 
Texas,17 North Carolina,2 and probably throughout 
range.1
Fecundity': A 157 mm female taken at Vero Beach, Flor­
ida in late November contained an estimated 90,000 
eggs.1

EGGS
Ripe unfertilized eggs 0.99-1,05 mm, mean of 1.02 ro w .’

EGG DEVELOPMENT
At 18±2.5 C and 34+:2.2 ppt:

3 hours—three-quarters reached early blástula.
6 hours—expanded biastula becoming evident- 
16 hours—late gastrulation occurred and em bryos 

axis evident.
23 hours—optic cups and lens present; oil droplet 

attached to the embryo.
27 hours—heart beating, body movement estab­

lished.
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A Adult

Fie . 158- Lagodon rhomboides, Pin fish. A. Adult, ca. 122 m m  SL. B. Larva, 5  m nv C. L arva, 7 m m , (A, Goode,
G. B., 1884: p i 138, B, C, Hildebrand, S. F., and L. E. Cable, 1938: figs. 12-13.)

LARVAE
Less than 5 mm to 15-20 mm.

At 5-6 mm rays begin to appear in soft dorsal and anal 
fins; at 6-7 mm 12 rays visible; by 8-10 mm spines differ­
entiated. At 5-6 mai rays begin to appear in caudal fin; 
at 8-10 mm caudal rounded; at 12 mm caudal square; by 
14 mm caudal concave. At 5 mm pectoral fin well devel­

48 hours—most eggs hatched.
Hatching did not occur where more than one oil droplet 
'vas present.®

YOLK-SAC larvae
18 ±2.5  C 50Ï utilization of the oil droplet occurred 

17 hours after hatching.®
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Fie. 159. Lagodon rhomboides, Pinfish. A, Larva, 13 mm. B. Juvenile, 18 mtn. C. Juvenile, 27 mm, (A-C, 
HUdebmnd, S. F., and L. E- Cable, 1933. fige. 14-16.}

oped; by 8-10 miri extends to anus. At 8-10 mm pelvic 
fins minute; a t 15 mm nearly as long as eye; by 18 mm 
spines differentiated. At 5 mm total myomeres about 20. 
Teeth present by 10 m m ;s at 14 mm a series of long, 
sharp, conical teeth present.1 Scales first form at about 
15 mm. Notochord ffexed by 5 mm,!

Pigmentation: At 5 mm pale with 3 dark spots, one near 
isthmus, one on chest, and one just in advance of anus; a 
row of ventral spots from anal origin to  base of caudal. 
At 6-7 mm several spots on base of caudal fin, one at 
nape, and an elongate blackish one above base of p^ ' 
tarai f in /
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Fig. 180. Lagodon rhomboides, Pinñsh. A. juvenile, 63 mm. {Hildebrand, S. F., and L. E. Cable, 1938: jig. 17.)

JUVENILES

15-20 mm 3 to around 100 mm or more.30
Caudal fin becomes more deeply forked with growth. 
Pectoral increases to beyond anus after 40 mm. From 
20 to 100 mm first pelvic soft ray produced as a filament, 
reduced in larger specimens.2 At 16-20 mm notched in- 
cisiform teeth appear outside the conical row of teeth 
and gradually replace them; by 20 mm, this is complete, 
with 8 incisors in each jaw, each bearing 3 notches 
formed by 2 large hooked outer horns and 2 short inner 
peaks; at 27-59 mm the horns and peaks become shorter 
and flattened, until the 2 lateral notches are obscured, 
leaving 1 central notch bordered by a flat area on either 
side.*

Pigmentation: At 16-17 mm lemon yellow to orange 
chromatophores over most of body, concentrated in area 
where black melanophores are least dense; a black 
humeral spot present, dorsal and anal fin membranes 
tipped with a brick red which spreads to base of fin; eye 
iridescent bluish; red chromatophores appear as definite 
hars on sides, the yellow showing no particular pattem.1 
At 30 mm color pattem essentially as in adult.2

growth

As computed from changes in length between consecu­
tive trawling periods in Florida: Daily increase in length 
averaged .19 mm for 0 age group and .12 mm for year- 
hcgs; growth of both age groups slowed as season pro­
gressed from spring to winter, the daily increase of the 0 
age group averaging .32 mm in the spring, .23 mm in the 
summer, and .01 mm in the fall, and of yearlings .32 mm

in the spring, .21 mm in the summer, .04 mm in the fall and 
.02 mm in the winter. As computed from scale measure­
ments: Annual increase in length of yearlings averaged 
.14 mm per day; seasonal increase in length of yearlings 
averaged .12 mm per day in the spring, .14 mm per day 
in the summer, .20 mm per day in the fall, and .09 mm 
per day in the winter. First scale annulus formed in 
April of second year.2(1 By end of first summer reach 70- 
75 mm; by end of first year reach 65-110 mm; growth 
rate slows after first year, the mean increase in the sec­
ond year being only 55 mm, and that in the third year 
being only 45 mm.'

AGE AND SIZE AT MATURITY

Smallest with developing gonads taken in one Florida 
study 128 mm, thought to be in third year,1 however 
other more recent evidence from Florida population in­
dicates that all yearlings spawn and even some 0 age 
group individuals may spawn; gonad maturation prob­
ably takes place during spawning migration or near off­
shore spawning sites.2"

Probably mature somewhere between 80-110 mm.20
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Stenotom us chrysops (Linnaeus), Scup

ADULTS

D. XII, 12; A. III, 11-12; —la£l C. 9 + 8, procure ent i  ay s
9-10 +  8-10; V. I, 5; scales in lateral series 49 1 "—54; verte­
brae 10+ 14 ;14,10 gili rakers short, 9 on lower limb of 
first arch; branchiostegals 6 (GDJ); anterior teeth narrow, 
conical, not notched; laterally 2 more or less definite 
rows of molariform teeth.10

Head 2.9+14, depth 1.9-2.4, [rectoral fin 2.8 in SL; eye 
2.5+3.9, snout 2.3-2.5, maxillary 2.8-3.2, caudal peduncle
2,5-3.6 in head.10

Body rather deep, compressed; back elevated, reaching 
highest point under anterior dorsal spines;10 head bluntly 
pointed, compressed, profile slightly concave above eye; 
mouth small, terminal, angle well in advance of eye.”-10 
Scales finely ctenoid; top of head, snout, and orbital 
naked, rest of body scaly.1" Dorsal fin continuous, spinous 
portion notably longer than soft portion; dorsal fin not 
preceded by a procumbent spine; caudal fin forked; 8,1 “ 
pectoral fins reaching to origin of soft dorsal;8 pelvic fin 
with well developed axillary process.14
Pigmentation; Color in life dull silvery' and iridescent, 
darker above, sides and back with 12-15 indistinct longi­
tudinal stripes flecked with light blue streak at base of 
dorsal fin, head silvery with irregular dusky blotches; 
belly white; dorsal, anal, and caudal fins flecked with 
blue; pectoral fins brownish; pelvic fins white and blu­
ish," axil usually with a dusky spot.10
Maximum size; Reported to reach about 459 m m .'1

distribution  a n d  e c o l o g y

Range-. East coast of North America from Nova Scotia to 
eastern Florida," infrequent north of Cape Cod,8 (Some 
authors recognize the populations south of Cape Harteras 
as a separate species, S. aculeatus, GDJ.)
Area distribution: Southern Chesapeake Bay, Maryland; 
Cape Charles City, lower York River, Ocean View, 
Lvnnhaven Roads, Virginia;10 Delaware Bay;2 Atlantic 
City-, Cape May, Barnegat Inlet, Bradley Beach, New 
Jersey.12
Habitat and movements: Adults—prefer smooth to rocky' 
bottoms, usually schooling, in summer at depths between 
1 3 and 36 m ;s northern populations migrate south and 
offshore for the winter (from New York and New England 
to New Jersey and North Carolina) and back in the 
spring;5 S leave coast in late October and November, 
occasionally as late as December,1-8 winter off Virginia 
and North Carolina from 36-91 m (sometimes to 164 m) 
and off New England from 82-128 m ;8 most abundant 

New York ana New jersey in fall from 39-70 m to as

deep as 170 m ;10 taken at mouth of Chesapeake Bay 
from early April, farther north from early May.8 Sensi­
tive to lower temperatures, probably preferring water at 
least as warm as 7 C, most abundant off New York and 
New Jersey at 13-16 C.1B

Larvae—no information.
juveniles—no information.

SPAWNING

Location: No evidence that spawning occurs as far south 
as Chesapeake Bay,K occurring farther north in relatively 
shallow water.0
Season: In late spring10 and summer,1-4 0,1-" in Long Is­
land Sound.6

Temperature: At bottom temperatures of 10-18 C and 
surface temperatures of 13-23 C.B

EGGS

Pelagic; spherical and transparent,1 .85-1.15 mm in diam­
eter; membrane thin and hom y,7 one oil globule 
located at upper pole,7 .1-.2 mm in diameter."

EGG DEVELOPMENT

Similar to that described for Tautoga onitis by Kuntz and 
Radcliffe 7 (see Volume 5 for a description of that spe­
cies); pigmentation first observed in embryos with 15-20 
myomeres as black and yellow spots scattered sparsely 
over embryo and oil globule; as time of hatching ap­
proaches, yellow chromatophores become aggregated to 
form heavily pigmented areas.10

Incubation period: 40 hours at 22 C.7

YOLK-SAC LARVAE

Hatch at about 2 mm.

Anus a short distance from posterior margin of yolk sac, 
but less than half length of Ixidy from anterior end; head 
projects slightly beyond anterior end of yolk sac and is 
not appreciably deflected; oil globule remains in poste­
rior end of yolk sac.7

Pigmentation: At hatching, a small group of black chro­
matophores sparsely scattered over dorsal and dorsolat­
eral aspects of body; small areas of yellow pigment on 
dorsal and lateral aspects of head, above vent, opposite 
vent dorsally, and a transverse band approximately half­
way from vent to posterior end of body extending from
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base of pelvic finfold onto dorsal finfold; black and 
yellow chromatophores scattered over oil globule.7

LARVAE

Specimens described 2.8-25 mm.

At 10 mm dorsal, anal and caudal fins becoming well 
differentiated; at 25 mm body plump, but back not 
highly arched, depth shallow.7

Pigmentation: At 2.8-3 mm (3 days after hatching) yel­
low pigment greatly reduced and transverse band absent; 
small yellow arcas remaining just back of eye, at poste-

A Adult

W

2 mm

Fig. 181. Stenotomi« chrysops, Scup. A. Adult, ca. 218 mm SL. B. Egg with blastoderm in advanced stage 
of cleavage, periblast differentiated. C. Egg showing advanced embryo. D. Yolk-sac larva several hours after 
hatching, 2 num. (A, Goode, G. B,, 1884: p i  133, B-D, Ktmtz, A., and L. Radcliffi, 1918: figs. 30-32.)
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b :,yÁ-

Fig, 162, Stenotomus chrysops, Scup, A. Larva 3 days after hatching, 2.8 mm. B. Larva, 5 mm. C. Larva, 
10,5 mm, D. Larva, 25 mm. (A-D, Kuntz, A., and L. Radeliffe, 1918: figs, 33-36.)

nor margin of opercle, over vent, and diffusely scattered 
over anterior region of body; small areas of black pig­
ment on dorsal aspect of head and lateral aspect of an­
terior region of body; a black spot on anterior portion of 
arius and a series of black spots along base of anal fin- 
fold. At S mm little yellow pigment remaining; black 
spot at vent absent, but characteristic series of blade 
spot» near base of ventral finfold more prominent. At 
te' mm increased pigmentation in dorsal region of ab­
dominal cavity; series of black spots on ventrolateral 
aspect still present; an additional series of black spots 
apparent along lateral line over posterior half of body. 
At 25 mm ground color brownish yellow; black chro- 
matophores more numerous and arranged in irregular 
transverse bands.7

JUVENILES*

23 mm and larger.

Fin rays proportionately shorter than in adults,10

Pigmentation: Color when freshly preserved very pale or 
light brown; muzzle, except tip of snout, opaque creamy 
white, conspicuously contrasted with rest of head. Iris

'T h e  25 mm specimen illustrated by Kuntz and Hadei iff e 1 does 
not have fully developed pelvic fins, however a  23 mm specimen 
described and illustrated by Fowler has all fins well developed 
and is obviously a juvenile (GDJ), This size discrepancy has not 
been resolved, however it is suggested that this might be the re­
sult of a misprint, the specimens of Kuntz and Radcliffe being 
only 15 mm (DKC).
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23 mm

Fig, 163. Stenotomus chrysops, Scup, A, Juvenile, 23 mín. (Fowler, H. W., 1944: p. 3.)

and most of opercle silvery white; silvery white perito­
neum shows through thin lower walls of abdomen; patch 
of dull brown composed of spots on each cheek scale; 7 
transverse dark bars on head and body; caudal with 
transverse dark basal band; dorsals grayish distally, other 
fins all pale to whitish.15

GROWTH

Average 110 mm after 1 year, 160 mm after 2 years, 200 
mm after 0 years, 230 mm after 4 years, and 250 mm 
after 5 years.8

AGE AT MATURITY

2 years.4,11
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FAMILY KYPHOSIDAE

The Kyphosidae includes about 10 to 12 nominal species in three genera oc­
curring in tropical and subtropical inshore waters throughout the world. Two 
species, both in the genus Kyphosus, occur in the western Atlantic and these are 
occasionally taken in the Chesapeake Bay region. The species level systematics 
of the family is in need of revision, so the actual number of species is uncertain. 
Sea chui» are shallow water schooling fishes commonly found in rocky or reef 
habitats. They are apparently primarily herbivorous, but small crabs and mollusks 
are sometimes found in their stomachs.

Kyphosids are somewhat oval in general body shape with the soft dorsal and 
anal completely sheathed in scales. The mouth is small and the jaws bear small, 
incisiform teeth. Other significant characters of the Kyphosidae are as follows: 
Typical predorsal configuration 0/0/0 + 2/1/; pelvic fin I, 5; pelvic axillary proc­
ess present; teeth present on vomer and endopterygoids, present or absent on 
palatines; branchiostega] s 7; subocular shelf absent; s up ram axillary absent; verte­
brae 10+15 or 16 (usually 16); principal caudal rays 9+ 6 ; caudal with two 
uronema! s and three épurais; pro current spur present. This family has often 
been combined with the Corellidae and sometimes with the Scorpididae, however 
the available anatomical evidence does not support this (GDJ).

Very little is known of the reproductive habits of this family. Larvae and 
early juveniles are apparently pelagic, the latter being most frequently taken in 
floating Sargassum.
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Kyphosus incisor (Cuvier), Yellow chub

ADULTS than 150 mm SL: Head £5.7-28.1; depth 39.8—41.0; eye
6.9-S.4; pectoral fin 16.9-18.2.1

D. IX to XII,3 13-15 (usuallv XI, 14 ’■*); A. III. 12-13
(usually 13 ’■"); C. 9 +  8 principal procurrent ravs Bod>’ and head shaP« similar to that of K. sectatrix;
10 + 9; 1 P. 18-20 (usually 19 i ri); V. I, 5, scales 63-73 in mouth smaI!* horizontal, maxillary concealed under lac-
row above lateral line,1 lateral line scales 54-62;1 verte- rima] a ông niost ^  lts length.1 Dorsal spines depressible
brae 10 + 1 6 ;1 gili rakers long,1 5-9 +17-23 on first arch; m a groove °f scales  ̂ scalf s ctenoid/1 covering all of head
branchiostega!s 7 ; i r’ teeth as in K, sectatrix.1 except tip of snout and all fins except spinous dorsal;

scales of back much smaller than those of sides. Axillary 
Proportions in percent SL based on 5 specimens greater process of pelvic well developed; caudal fin lunate.

A A d u l t

Fig. 164. Kyphosus incisor, Yellow chub. A. Adult, S23 mm TL. B. Juvenile, 8.5 mm SL. C. Juvenile, 9.8 mm 
SL. (A, Böhlke, J. E., and C. C. G. ChapUn, 1968: 409. ©  Academy of Natural Sciences of Philadelphia. 
Used with permission of authors and publishers. B-C, Moore, D., 1962: figs. 6-7.)
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Fig. 165, Kyphosus incisor, Yellow chub. A. Juvenile, 14-7 mm SL. B. Juvenile, 13.2 mm SL. C. Juvenile, 17.6 
mm SL. (A, Moore, D., 1962: fig- S, B-C, Moore, D., 1962: fig. 9 A-B, delineated by Joan Ellis,)

Preopercle scarcely serrate.5
Pigmentation; Color in life similar to K, sectatrix, the 
yellow stripes on body and bands on head brighter and 
tile opercular membrane not as dark;3 pectoral yellow 
basally.4'5 Color in alcohol uniform brassy on sides with 
buff-tan on underside; fins uniform buff; dark and light 
bands along scale rows evident.1
Maximum size; 673 m m ;3 reported to reach over 900
Win,*-*

DISTRIBUTION a n d  e c o l o g y

Range; Essentially the same as K. sectatrix,s,i but ap­

parently not extending into Gulf of Mexico (GDJ); except 
for one spent female (358 mm) from Chesapeake Bay, 
only juveniles taken north of Bahamas.1
Area distribution; Chesapeake Bay at Kiptopeke, Vir­
ginia; 2 offshore Delaware and New Jersey.1
Habitat and movements: Adults—occur in schools near 
shore around rocky and reef areas."1
Larvae—no information.
Juveniles—taken most often under floating patches of 
Sargassum., often with K. sectatrix; northern records 
probably result of northward drift in Gulf Stream. Taken 
at salinities between 27.8 and 36.5 ppt and temperatures 
between 23.9 and 28.9 C.1
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2 1 . 2  mm SL

B 3 3 . 6  mm SL

5 4 . 5  mm SL

Fig. 166. Kyphosus incisor, Yellow chub. A. Juvenile, 21.2 mm SL. B. Juvenile, 63.6 mm SL. C. Juvenile, 54.5 
mm SL, (A-C, Moore, D., 1962: fig. 9 C-E, delineated by loan EUis.)
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SPAWNING

Occurs throughout much of year; probably greatest 
during spring and summer.1

EGGS

Ovarian eggs .07-, 12 mm in diameter from spent female 
taken at Chesapeake Bay.2

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

8.5 mm or less and larger.
At 8.5 mm all dorsal soft rays segmented and un- 
branched; at 17.2 mm penultimate ray branched; at 17.5 
mm all but first 2 and posterior element of last soft ray 
branched; at 19.0 mm all but first soft ray branched; at
25.8 mm all soft rays branched. At 8.5-17.2 mm all anal 
soft rays segmented and unbranched; at 17.5 mm all but 
first 2 and posterior element of last soft ray branched; at 
19 mm all but first soft ray branched; by 21.7 mm all 
soft rays branched. At 10 mm all principal caudal rays 
formed, 9 +  8 procurrent rays; at 13.2 mm middle princi­
pal rays begin to branch; at 14.7 mm middle 12 principal 
rays branched; at 15.8 mm 10 +  8 procurrent rays; at 16.1 
mm branching complete; at 28.4 mm 10 +  9 procurrent 
rays. At 10 mm second to thirteenth pectoral rays seg­
mented; at 15.8 mm all but first and last segmented and 
all unbranched; at 28.4 mm all rays segmented and all 
but first 2 and the last branched; by 58 mm all but first 2 
rays branched. At 8.5-9.8 mm all soft pelvic rays seg­
mented and unbrancbed; at 10 mm middle rays 
branched; at 13.5 mm all soft rays branched. At 8,5 mm 
sides covered with scales from pectoral base to caudal 
peduncle and from just above lateral line to ventral edge 
of pectoral base, with same proportionate width back to 
peduncle; from 10-252 mm scale development similar to

K. sectatrix. Gili raker number increases slightly from
10-50 mm, with no further increase. At 10 mm premaxil- 
Iary with 10 canin if orín teeth and dentary with 4; at 28.4 
mm half of premaxillary teeth incisiform, dentary with
11-12 cauiniform teeth, other teeth appear behind jaw 
teeth, vomer with 12 viII¡form teeth, pterygoids with 2 
villiform teeth, and tongue with 2 patches of 6 villiform 
teeth each; by 100 mm teeth as in adults.1

Pigmentation; At 8.5 mm body with blotches of brownish- 
gray pigment with a background of large blackish spots 
and small spots on scales; pigment extends to middle of 
pelvics and over most of dorsal and anal fins except area 
of first 3 soft rays; pectoral fins with dark spots and 
stripes; larger spots on body stellate and concentrated 
above lateral line; a line of black dashes along middle of 
side posteriorly. At 11-13 mm gray pigment more uni­
form, pigment on dorsal, anal, and pelvic fins darker than 
on other parts; caudal and pectoral fins with little or no 
pigment. At 15 mm some specimens with pigment cover­
ing more than half soft dorsal and anal fins, light and 
dark streaks along scale rows with pattern varying from 
light patches on dark background to a uniform slate 
gray. At 21.2 mm pigment extends across entire base of 
caudal. At 22-30 mm a fine stippling of dark spots over 
most of caudal, pectoral, and last 2 or 3 dorsal and anal 
rays. At 33.6 mm stippling of fins move dense; a darker 
band of pigment with black spots appearing along outer 
row of scales on dorsal, anal, and caudal fins. At 54.5 mm 
black band more distinct; dark spots on sides absent.1

GROWTH

Juveniles may grow as slowly as 10 mm/month.1

AGE AND SIZE AT MATURITY

A spent female taken in Chesapeake Bay measured 358 
mm SL and weighed 1.6 kg.2
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Kyphosus sectatrix (Linnaeus), Bermuda chub

ADULTS

D. X 1 or XI, 11-13 (usually XI, 12 ’-7); A. UI,1'7 10 VL2 
(usually III, 11 C. 9 +  8 principal, procurrent ra vs 
9 +  9 ;1 P. 17-19 (usually 18 ’■*); V. I, 5; scales 60-73 in 
row above lateral line;1 lateral line scales 51-58;T verte­
brae 1 0 + 16;11 gili rakers long,3 5-8 + 16-19 on first 
arch; 1 branch ios tegals 7; 13-22 inris if onn teeth in a
row on each jaw with large horizontal basal processes3 
not much longer than the vertical/-10 a band of villiform 
teeth behind incisors;3-7 vomer, palatines, pterygoids 
and tongue with teeth.1
Proportions in percent SL based on 18 specimens greater 
than 150 mm SL: Head 25.5-33.9; depth 39,6-47.7; eye
7.5-12.0; pectoral fin 17.3-21.9.1
Body ovate, somewhat compressed; head short, snout 
blunt;10 mouth small, horizontal, maxillary concealed 
under lacrima] along most of its length. Scales ctenoid, 
covering all of head except tip of snout, and all fins ex­
cept spinous dorsal,7 Spinous dorsal fin higher than soft 
dorsal, the longest spine one-fifth body depth;8-30 dorsal 
spine depressible in a groove of scales;1,1 longest anal ray
2.2 in head;<M" axillary process of pelvic well devel­
oped; 10 caudal fin moderately forked/ the lower lobe 
longer, Preopercle weakly serrate/-10
Pigmentation; Color in life bluish g r a y t o  dark gray;7 
edges of scales on back brassy, forming faint yellowish 
longitudinal stripes c-° which alternate with bluish ones 
of equalD or slightly greater w idth;8 a yellowish stripe 
on head below eye, from maxillary to preopercular mai- 
gin; c-'V®-i* a white line across nape, yellow spot behind 
eye, and pelvic and anal fins blackish/-9 basal half of 
pectoral variously silvery/ fins otherwise grayish; s-s color 
somewhat changeable, lighter in open water.8
Maximum size: Usually reported to reach a length of 460 
mm or m ore;10 one specimen from Puerto Rico 700 mm.T

DISTRIBUTION AND ECOLOGY

Hange: Atlantic coast of the United States from Woods 
Hole, Massachusetts south to the Dry Tortugas, north­
eastern and north central Gulf of Mexico, Bermuda, the 
bahamas, the Caribbean, Central America and northern 
Brazil;2 occur only as strays north of North Carolina/ 
and there is no evidence that fully grown adults inhabit 
the Atlantic coast of the United States north of the 
Bahamas.1 Reported in the eastern Atlantic from the 
Canary Islands/-10 the Gulf of Palermo,1 Mediterranean,

Madeira and Morocco.12

Area distribution: Chesapeake Bay at Fisherman’s Is­
land, Virginia;3 Worcester County, Maryland; * Dela­
ware; ’ Atlantic City, New Jersey.5

Habitat and movements: Adults—occur in schools near 
shore, over rocky and sandy bottoms, coral reefs,7,8 and 
turtlegrass; usually taken at depths less than 5 m, but 
schools of larger individuals often observed at greater 
depths.*

Larvae—no information.

Juveniles—most frequently taken under patches of 
Sargassum,1'* at depths less than 5 m.s Optimal salinities 
35.4-36.5 ppt; optimal températures 23.6-29.0 C.1

SPAWNING

Specimens under 20 mm taken throughout the year, in­
dicating that spawning oocurs over a large part of year.1

EGGS

No information.

EGG DEVELOPMENT

No information.

YOLK-SAC LARVAE

No information.

LARVAE

No information.

JUVENILES

10.4 mm or less and larger.

At 10.4 mm, all dorsal soft rays unbranched; at 13,1 mm 
soft rays start branching; by 26.4 mm all soft rays 
branched. At 13.2 mm all anal soft rays unbranched; a t 15 
mm soft rays start branching; by 21.5 mm all soft rays 
branched. At 10.5 mm all principal caudal rays formed, 
8 +  8 procurrent rays; at 15 mm branching complete; at
15.4 mm 9 + 9 procurrent rays. At 10.4 mm, all pectoral 
rays unbranched, all but first and last 3 segmented; at

Fig. 167. Kyphosus sectatrix, Bermuda chub. A. Adult, 195 mm TL. B. Juvenile, 10.5 nun. C. Juvenile, 15.0 
ram. D. Juvenile, 18.7 mm. (A, Böhlke, J. E., and C. C. G. Chaplin, J968. 408, ©  Academy of Natural 
Science* of Philadelphia. Used with permission of authors and publishers. B, C, Moore, D., 1962: figs. 1, 2. D, 
Moore, D., 1982: fig. 3a, delineated by Joon EÜis.)
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26.9 mm all segmented; at 52 mm all but first 2 and last 
1 branched; 71,5 mm all but first 2 branched and this 
condition remains ín adults. At 10.4 mm all pelvic soft 
rays segmented and middle 3 branched; at 13.1 mm all 
branched. At 10.5 mm, scales present on sides of body 
and caudal peduncle; at 26.4 mm scales cover bases of 
all fins and the head, except for area around and antenor 
to nostrils, lips, edge of orbit, and preopercuhr margin; 
at 52 mm scales extend two-thirds length of soft dorsal 
and anal; at 260 mm all fins scaled except spinous dorsal 
and ana!, which are scaled at bases, and pelvic which

has scales only along rays. Gili raker number increases 
slightly from 10-260 mm. At 10.5 mm 10 canines on pre- 
maxiîtary, incisiform teeth on dentary, and teeth present 
on pterygoid; by 100 mm characteristic adult teeth 
present.1

Pigmentation: At 10-12 mm small dark pigment spots 
cover much of body and fins except caudal, first 3 dorsal 
and ana) soft rav̂ s and distal parts of other soft dorsal 
and anal rays; top of head, upper lip, and area behind 
and in front of eye with larger, lighter brownish spots; 
some with several rows of large dark spots above lateral

n m - ■■tiQÊA'tW&F
A  ■ ' (

• ‘'V.A

2 8 . 5  mm

Fig. 168. Kyphosus sectatrix, Bermuda chub. A. Juvenile, 28.5 mm. B. Juvenile, 33,3 mm. C. Juvenile, 52.0 
mm, (Moore, D., 1962; fig. 3 B-D, delineated by Joan Ellis.)
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Fig, 169. Kyphosus sectatrix, Bermuda chub. A, Juvenile, 71.5 mm. (Moore, D., 1962; fig. 3e.)

line or faint brownish bands on sides below dorsal fin. 
At 12-15 mm first 3 dorsal and anal soft rays have pig­
ment spots, except at tips and pigment on dorsal, anal, 
and pelvic fins more intense. At 15-16 mm head without 
large brownish spots; small brownish spots extend along 
scale rows, most prominent above lateral line; small dark 
dashes along pectoral rays; small spots in middle of 
caudal near hypural base. At 18-19 mm sides brownish 
with light buff patches; head brownish dorsally and buff 
ventraliy; ventral surface buff back to anal spine. At 20- 
30 mm sides buff with light brownish areas and dark 
stripes along scale rows above lateral line; first 3 dorsal 
and anal soft rays usually with pigment. At 30-75 mm 
whole body dark with light patches, including head, 
stomach, dorsal and anal fins, and proximal half of 
caudal. At 75-260 mm sides without spots or light 
patches; brassy stripes evident along scale rows.1

GROWTH

AGE AND SIZE AT MATURITY

No information.
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FAMILY EPHIPPIDAE

This family is circumtropical in distribution, with a few members ranging 
into temperate waters. Böhlke and Chaplin (1968) attribute six genera to the 
Ephippidae, however, its limits are poorly defined, and it may well include ad­
ditional genera. A single genus and species occurs in the Western Atlantic. It 
has often been stated that the ephippids share a close relationship to the 
Chaetodontidae, but this has never actually been sufficiently investigated.

Ephippids are generally schooling fish, feeding on a variety of plants and 
invertebrates, including, by some reports, tunicates and ctenopbores. Leaf and 
seed pod mimicry' has been reported in the juveniles of Platax and Chaetodipterus 
and may occur in other genera as well.

Information on early development is unavailable for most species. Ryder 
(1887) described the eggs and yolk-sac larvae of Chaetodipterus faber, however, 
the identity' of these specimens is questionable and generalizations concerning 
development are not possible.

285
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Chaetodipterus faber (Broussoneti Atlantic spadefish

ADULTS

D. IX,-'*1*'”  2 I i;-23; A. III, 17 ,7-2 0 ;s C. 9 + 8;
P. 17-18;15 V. I, 5 ;16 scales 53 17-75 "* in lateral series, 
lateral line scales 46-49; 15 vertebrae 10+14; gili 
rakers short, 10-13 on lower limb of first arch; r’ bran- 
chiostegals 6; gili membranes broadly united to isth­
mus; 5,16 teeth in jaws moveable,7’ in brush-like bands, 
outer series slightly enlarged;4 B vomer and palatines 
without teeth.19’20

Head 2.717-3.5,18 depth 1,15,15-1.7 16 in SL; snout 2.2 ,T-  
2.6,s’10-17 eye 2.76-4.2,IG interorbital 2.6 s’,B-3,5 maxillary 
3 ä-3.5,Iß pectoral fin 1.4 *-1.7 IT in head.

Body short, deep, compressed, only a little longer than 
deep;4 S snout short and blunt; mouth small, terminal. 
Lateral line strongly arched; scales small, ctenoid.5 Soft 
dorsal and anal fins densely oovered with very fine 
scales;1,1,17 dorsal fin deeply notched, the third spine 
somewhat produced to at least length of h ead 6 and with

A A d u l t

Fig. 170. Chaetodipterus faber, Atlantic spadefish. A. Adult, ca, 190 mm SL. B-D. Putative mature eggs show­
ing position of oil globule and development of blastodlsc. {A, Hildebrand, S. F., and W. C. Schroeder, 1926.’ 
fig. 188. B-D, Ryder, }. A., 1887; figs. 58, 80, 61.)
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a black membrane posteriorly which exceeds length of 
spine;1T anterior soft rays of dorsal and anal quite pro­
duced, making fin margins concave;4 caudal fin broadly 
concave;5,17 pelvics with one or more outer ray pro­
duced to or beyond anal origin,7’ axillary process well 
developed.2” Air bladder bifurcate, with two slender 
horns posteriorly.ll! Preopercular margin finely serrate.17

Pigmentation; Color variable from brown 4 to grayish to 
greenish and yellowish;5 chest and abdomen w hite;17 
sides with 4 S- 6 S17 dark vertical bands; the first above 
orbit through eye to throat, the second just behind mar­
gin of opercle, the third a narrow half-bar from base of 
fourth and fifth dorsal spines to or slightly below middle 
of side, fourth broad from origin of second dorsal to ori­
gin of anal, fifth under middle of soft dorsal, sixth at 
base of caudal;17 bars fading in large individuals.4’171

Maximum size; Reported to reach a length of over 900 
mm 5,lí.is although individuals over 600 mm are 
unusual.11

DISTRIBUTION AND ECOLOGY

Range: Cape C od4,514 to Santos, Brazil, throughout Gulf 
of Mexico; 14 rare north of Chesapeake Bay.4,5
Area distribution: Recorded in lower Chesapeake Bay 
from Solomons, Md.,1 and mouth of Potomac River; Cape 
Charles City, Norfolk, Rappahanock River and lower 
York River, Virginia.5 Also recorded from Delaware 
River estuary14 and Atlantic City, Sea Isle City, 
Fortescue, and Barnegat Bay, New Jersey.19

Habitat and movements: Adults—tend to congregate in 
small schools4,15 around rocky patches, wrecks, and pil­
ings; 13 at night may be found grazing on turtlegrass beds 
(FDM). Occur in shallow water during the warmer 
months but rarely found in waters of less than 11 meters 
during the w inter;1,5,10 at Key West, present the entire 
year, but most common in the summer; arrives at Beau­
fort in May and departs to deeper water by beginning of 
October.4 Reported from salinities of 4-43.3 ppt and 
temperatures of 10-33.5 C.2

Larvae—taken offshore in bottom towings,4

Juveniles—taken in channels and grassy flats,8 and in 
shallows over mud and shell,' occasionally entering 
brackish and fresh waters.18 In tropical and subtropical 
waters, early juveniles (7-12 mm) are often found during 
the summer in very shallow water along white sand 
beaches, where they allow themselves to be rolled back 
and forth in the wavelets of the quiet inside waters. At 
this size, they are solid black, and this behavior creates a 
deceptive resemblance to the infertile seed pods of the 
red mangrove which litter the shallows at this time. Be­
havior of this type has not been observed farther north 
than Florida, the northern limit of the red mangrove.22

SPAWNING

Occurs at least as far north as M aryland12 during 
spring”'"1 and summer,4,5,0,111,11,12 probably offshore.4

Fecundity: A single female may discharge a million eggs 
in one season.5

Note: The following descriptions of Eggs, Egg Develop­
ment and Yolk-Sac Larvae, based on Ryder (1887), are 
included, as they are the only available information on 
these stages. However, the identity of these specimens 
is questionable. Ryder reported the size at hatching as
2.5 mm while the 2.5 mm specimen of Hildebrand and 
Cable (1933) (where identity is more certain) were con­
siderably more mature, having the yolk sac completely 
absorbed. Hildebrand and Cable attribute this size dis­
crepancy to shrinkage of their specimen after preserva­
tion, however, this seems an excessive difference to 
ascribe to shrinkage and the possibility that Ryder's 
specimens were not Chaetodipterus should not be ruled 
out (GDJ).

EGGS

Buoyant, specific gravity’ 1,014; diameter a little greater 
than 1 mm, yolk with a single oil globule.5

EGG DEVELOPMENT

Cleavage very rapid, only 1 hour from first cleavage to 
morula stage; development of marginal cells well marked 
as the blastodisc spreads; initially oil globule almost ex­
actly opposite center of blastodisc, but occupying a 
ventromedial position in the yolk sac after embryo 
formed. After 13 hours, embryo well defined and oil 
globule covered by periblast; Kupffer’s vesicle distinct, 
and faint pigment cells are scattered over the 
blastoderm.3
Incubation period—24 hours at 27 C.3

YOLK-SAC LARVAE

Hatch at 2.5 mm.

At 3 mm (16 hours after hatching), most of the yolk has 
been absorbed, leaving a large serous space derived 
from the cleavage cavity. By 3.5 mm (28 hours after 
hatching), pectoral rays are well developed and 
embryonic caudal rays are present.3

Pigmentation: At 3 mm the pigment spots have become 
stellate and begin to aggregate in definite groups. By
3.5 mm, traces of a reddish pigment appear on dorsal 
and lateral portions of abdomen. By 4 mm, pigment 
cells are aggregated into a distinct band on the mid- 
caudal region and above the pectoral base.3
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Fig. 171. Chaetodipterus faber, Atlantic spadefish. A. Putative egg with embryo, oil globule covered by peri­
blast, pigment cells developed, and Kupfferi vesicle formed. B. Newly hatched yolk-sac larva (putative) ca. 
2.5 mm, with oti globule tying a t inferior side of yolk, partly invested by cells derived hütn periblast. C. Puta­
tive yolk-sac larva 16 hours after hatching, ea. 3 mm, showing increased cleavage space and aggregation of pig­
ment cells. D. Putative yolk-sac larva 28 hours after hatching, ca. 3.5 mm, snowing yolk nearly absorbed. E . 
Putative yolk-sac larva 53 hours after hatching, ca. 4 mm. (Ryder, }. A., i 887: figs. 62-66.)
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9 mm

Fíg. 172. Chaetodipterus faber, Atlantic spadefish. A. Larva, 2.5 mm, B. Larva, 4.2 nun. C. Iuvenile, 9 mm, 
(Hildebrand, S. F., and L. E. Cable, 1988: figs. 24-26.)
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LARVAE

2.5-9 nun.

Dorsal with 23 and anal with 20 rays visible at 4.2 mm; 
pectoral fins developed at 2.5 mm, short and broad; pel­
vic buds absent at 2.5 mm, represented by tufts of skin at 
4.2 mm; preopercle with a few prominent spines at 2.5 
mm. At 2.5 mm, body deep anteriorly, decreasing greatly

just posterior to anus; head deep, with a steep profile, 
slightly concave just above upper jaw; a sharp dermal 
crest present on occiput. At 4,2 mm, body remains deep 
anteriorly, decreasing less sharply posteriorly; dermal 
crest on occiput row somewhat spine-like. Mouth strongly 
oblique, maxillary reaching posterior margin of eye at
2.5 mm, just below middle of eye at 4.2 mm. Notochord 
flexed at 4.2 mm.1

Fig. 173. Chaetodipterus faber, Atlantic spadefish. A. Juvenile, 11.5 mm. B. Juvenile, 17 mm. (Hiidebtand, 
S. F„ and L. E. Cable, 1938: figs. 27-28.)

Fig. 174, Chaetodipterus faber, Atlantic spadefish. A. Juvenile, ca. 40 mm. B. Juvenile, ca, 50 mm, (A, Fow­
ler, H. W., 1945: fig. 284. B, Hildebrand, S. F., and L. E. Cable, 1938: fig. 29.)
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Pigmentation: At 2.5 mm, body pale gray with a few 
dark ehromatophores on chest, abdomen, and gili covers. 
At 4.2 mm, very dark; abdomen, head, back, and mid- 
caudal length with black ehromatophores.*

JUVENILES

9 mm and larger.

At 15-18 mm lobes of soft dorsal and anal somewhat 
pointed; by 40-50 mm dorsal spines proportionately as 
long as in adult, and black membrane present posterior 
to third spine; at approximately 75 mm (highly variable) 
the anterior rays of soft dorsal and anal begin to elon­
gate; caudal pointed at 15-18 mm; pelvics to anus by 11 
mm, anal origin by 15-18 mm, and by 25-30 mm the first 
soft ray is produced, reaching about to base of first soft 
ray of anal. Preopercular spines quite small by 15-18 
mm and absent by 40-50 mm. Lateral line well devel­
oped by 11 mm. Derma] crest on occiput represented by 
a small, blunt projection at 11 mm, absent by 15-18 mm. 
Body shape generally like adult by 25-30 mm. Maxillary 
scarcely reaching eye at 9 mm; mouth nearly horizontal

by 15-18 mm. Teeth present at 9 mm, in brush-like 
bands, as in adult, by 25-30 mm. Body covered with 
blunt spine-like plates and head with hair-like spines at 
9 mm; at 11 mm scales no longer plate-like and hair-like 
spines on head minute.4
Pigmentation: At 9 mm body generally dark brown, no 
ehromatophores evident; pelvics dark brown, other fins 
colorless. At 11 mm brownish, with scattered black 
ehromatophores; nape with an indefinite pale crossbar; 
pelvics black; spinous dorsal and anal with black specks. 
At 15-18 mm brownish4 (black in life8), with pale bar 
on nape and preopercle now distinct; snout pale; soft 
dorsal and anal dark brown about halfway out to mar­
gin; 4 caudal colorless.8 At 20 mm, pale bar on nape 
fading; 3 dark crossbars now present, one across inter- 
orbit through eye to chest, one across nape to behind 
margin of opercle, and one from base of spinous dorsal 
to base of anal spines. At 25-30 mm traces of pale bar 
sometimes remain; a fourth dark crossbar now present 
from middle of soft dorsal to base of anal; soft dorsal 
and anal now completely brown except for oolorless 
margin. At 40-50 mm a fifth black bar present on 
caudal peduncle.4

Fig. 175. Chaetodipterus faber, Atlantic spadafish. A. Juvenile^ 103.5 mm TL. (Böhlke, J. E., and C. C. C. 
Chaplin, 19B8; 411. ©  Academy of Natural Sciences of Philadelphia. Used with permission of publisher and 
authors.)
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GROWTH

Reach a length of 55-100 mm during first summer.1 

AGE AND SIZE AT MATURITY

Maturity is probably reached after 2 years at a size of 
approximately 135 mm.4
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INDEX TO COMMON AND SCIEN TIFIC NAMES
African pompano . . ...................  16
Alectis ciliaris ..........   10
almaeo jade  ................................ 89
amberjack

greater .    79
le sse r........................................  80

americanus, M enticirrhus  209
Archosargus probatocephalus 205
argenteus, Eucinostomus ..........  144
Atlantic bumper .   45
Atlantic croaker . .  227
Atlantic moonfisli .........................  08
Atlantic spadefish .   296
auratus, Mullus ...........................  254
aurolineatum, Haemulon ..........  152

Bairdiella chrysoura ..........  172
banded d r u m  ................... 198
banded rudderfish . 91
bartholomei, Caranx ...................  21
Bermuda c h u b ..................... . 289
bigeye scad ..............   05
bigscale pomfret . 132
bipinnulata, E lagatis   55
black d ru m ...................................  235
blue runner    . 26
Bramidae ...................................... 131
bumper, Atlantic  ...................  45

Carangidae .. 15
Caranx

bartholomei ........  21
crysos ........................................  26
hippos  ...............................  35
latus ..........................................  39

carolinus, T rachinotus ............... 96
Chaetodipterus faber .................  296
Chloroscombrus chrysurus   45
chrysops, Stenotomus .................  277
chrysoptera, Orthopristis ..........  162
chrysoura, Bairdiella ................... 172
chrysurus, Chloroscombrus  45
chub

B erm uda.................................... 289
yellow .....................  284

ciliaris, A le c tis  ...................  16
Coryphaena hippuri« .................  124
Coryphaenidae.............................  123
cottonmouth ja d e .........................  118
erevalle ja c k .................................. 35
croaker, Atlantic  ...................  227
cromis, Pogonias  ...................  235
crumenophthalmus, S e la r   05
crysos, C aranx  ...................  20
Cynoscion

nebulosus .................................. 180
nothus ..................   187
regalis ........................................  190

Decapterus
macarellus ................................ 47
punctatus ...................  49

Diapterus olisthostomus ........... 142
Diplodus holbrooki.....................  270
dolphin ..............     124
drum

banded ......................................  198
black  ............   235
red ......................................  242
star ................   247

dumerili, Seriola .........................  79

Elagatis bipinnulata . 55
Ephippidae ..................   295
Eucinostomus

argenteus .................................. 144
gula ............   146

faber, Chaetodipterus 296
falcatus, Trachinotus 102
fasciata, Seriola ..........    86
fasciatus, Larimus .     198
Florida pom pano.......................  96

Gerreidae .................................... 141
goatfish

red ................   254
spotted ....................................  257

goodei, Trachinotus.....................  I l l
greater amberjack  ............... 79
grunt, w h ite ..................   155
gula, Eucinostomus . . ................. 146
gulf kingfish . . ...........................  216

Haemulidae .................................. 151
Haemulon

aurolineatum ............   152
plumieri ............   155

hippos, Caranx 35
hippurus, Coryphaena  ..............  124
holbrooki, Diplodus ............... 270
horse-eye jade .............................  39

incisor, K yphosus.........................  284
Irish pompano .............................  142

jack
almaco ...................................... 89
cottonm outh  ............... 118
erevalle   35
horse-eye .................................. 39
y ellow .......................     21

jenny, silver .............................  146

kingfish
gulf ............................................  216
northern ................................ 220
southern  ...........................  209

Kyphosidae  ...........................  283

313

Kyphosus
incisor ................   284
sectatrix  ..........    289

Lagodon rhomboides . . . . . . . . . .  272
lanceolatus, Stellifer . ........  247
Larimus fasciatus .......................  198
lathami, Trachurus .....................  116
latus, Caranx ...............................  39
leatherjacket .    61
Leiostomus xanthurus ............... 203
lesser am berjack..................   88
littoralis, Menticirrhus . .   218
longipinnis. Taractichthys . . .  132
lookdown ..............   72

macarelltts, O ncopterus..............  47
mackerel scad .............................  47
maculatus, Pseudupeneus ..........  257
Menticirrhus

americanus . . .  .......................  209
littoralis ............   210
saxatilis .................................... 220

Micropogonias undulatus ..........  227
mojarra, spotfin ...........................  144
moonfish, A tlan tic .......................  68
M ullidae..............  . 253
Mullus aura tus ....................   254

nebulosus, C ynoscion ................. 180
northern kingfish ..............  - 220
nothus, C ynoscion............. 187

ocellata, Sciaenops .....................  242
Oligoplites saurus .......................  81
olisthostomus, D iapterus   142
Orthopristis chrysoptera   102

palom eta...................................... I l l
perch, s ilv e r  .......................  172
p e rm it.....................  102
pigfish . . .  ............   162
pinfish . . .  .................................... 272
pinfish, spottail . .......................  270
plumieri, Haemulon ................... 155
Pogonias crom is .........................  235
pomfret, bigscale  .......................  132
pompano

African ...................................... 16
Florida ...................................... 96
Irish .................................... 142

probatocephalus, Archosargus . . 205
Pseudupeneus maculatus ..........  257
punctatus, Decapterus ............... 49

rainbow runner ...........................  55
red drum .................................... 242
red goatfish ..........   254
regalis, Cynoscion .......................  190
rhomboides, Lagodon ................. 272
riediana, Seriola  .......................  89
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rough scad ...................................... 116
round scad .................................  49
rudderfish, banded ..........   91
runner

b lu e ...............................................  26
rainbow .................................   55

saurus, O ligoplites.......................  61
saxatilis. M enticirrhus  220
Sciaenidae .........................   171
scad

bigeye .............................  65
m ackere l......................................  47
rough ....................................   116
round ........................................... 49

Sciaenops ocella ta .......................  242
scup ...................................   277
seatrout

s ilv e r ...............................   187
spotted ...........................  180

sactatrix, K yphosist  289
secunda, Uraspis .........................  118
Selar crumenophthalmus .............  65

Selene
setapinnis ................................ 68
vomer . ..............   72

setapinnis, Selene ..................... 68
Seriola

dumerili ■ 79
fasciata ................................ 86
rivoliana . 89
zonata . . . 91

sheepshead . . 265
silver jenny - .................................. 146
silver perch .................................. 172
silver seatrout .............................   187
southern kingfish .......................  209
spadefish, A tlan tic .......................  296
Sparidae ......................................  263
s p o t ................................................. 203
spotfin m ojarra .............................. 144
spottail p in fish .............................   270
spotted goatfish .........................  257
spotted se a tro u t...........................  180
star drum  ...............................   247
Stellifer lanceolatus................... 247
Stenotomus chrysops ................. 277

Taractichthys longipinnis   132
tomtate ..........................................  152
Trachinotus

carolinus ..............   96
falcatus ...................................... 102
g o o d e i..................   I l l

Trachurus lathami .....................  116

undulatus, Micropogonias 227
Uraspis secunda - .....................  118

vomer, Selene .   72

weakfish 190
white grunt ............   155

xanthurus, Leiostomus ..............  203

yellow c h u b  .....................  284
yellow ja c k .................................... 21

zonata, S erio la .............................  91
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