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SUMMARY

This 3 volume field guide covers the species of interest to fisheries of the major marine re-
source groups exploited in the Western Central Atlantic. The area of coverage includes
FAO Fishing Area 31. The marine resource groups included are the bivalves, gastropods,
cephalopods, stomatopods, shrimps, lobsters, crabs, hagfishes, sharks, batoid fishes,
chimaeras, bony fishes, sea turtles, and marine mammals. The introductory chapter
outlines the environmental, ecological, and biogeographical factors influencing the
marine biota, and the basic components of the fisheries in the Western Central Atlantic.
Within the field guide, the sections on the resource groups are arranged phylogenetically
according to higher taxonomic levels such as class, order, and family. Each resource
group is introduced by general remarks on the group, an illustrated section on technical
terms and measurements, and a key or guide to orders or families. Each family generally
has an account summarizing family diagnostic characters, biological and fisheries
information, notes on similar families occurring in the area, a key to species, a checklist of
species and a short list of relevant literature. Families that are less important to fisheries
include an abbreviated family account and no detailed species information. Speciesin the
important families are treated in detail (arranged alphabetically by genus and species)
and include the species name, frequent synonyms and names of similar species, an
illustration, FAO common name(s), diagnostic characters, biology and fisheries informa-
tion, notes on geographical distribution, and a distribution map. For less important spe-
cies, abbreviated accounts are used. Generally, this includes the species name, FAO
common name(s), an illustration, a distribution map, and notes on biology, fisheries, and
distribution. The final volume concludes with an index of scientific and common names.
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602 Bony Fishes

GENERAL REMARKS

by K.E. Carpenter, Old Dominion University, Virginia, USA

ony fishes constitute the bulk, by far, of both the diversity and total landings of marine organisms encoun-

tered in fisheries of the Western Central Atlantic. They are found in all macrofaunal marine and estuarine
habitats and exhibit a lavish array of adaptations to these environments. This extreme diversity of form and
taxa presents an exceptional challenge for identification. There are 30 orders and 269 families of bony fishes
presented in this guide, representing all families known from the area. Each order and family presents a
unique suite of taxonomic problems and relevant characters. The purpose of this preliminary section on
technical terms and guide to orders and families is to serve as an introduction and initial identification guide
to this taxonomic diversity. It should also serve as a general reference for those features most commonly
used in identification of bony fishes throughout the remaining volumes. However, | cannot begin to introduce
the many facets of fish biology relevant to understanding the diversity of fishes in a few pages. For this, the
reader is directed to one of the several general texts on fish biology such as the ones by Bond (1996), Moyle
and Cech (1996), and Helfman et al. (1997) listed below. A general introduction to the fisheries of bony fishes
in this region is given in the introduction to these volumes. Taxonomic details relevant to a specific family are
explained under each of the appropriate family sections.

The classification of bony fishes continues to transform as our knowledge of their evolutionary relationships
improves. Many changes have been proposed in fish classification since the initiation of this project in 1993.
Atthe time, Eschmeyer’s (1990) classification was the most widely accepted in its general form and it served
as a basis for planning the taxonomic assignments for these volumes. Since then, Nelson’s (1995) third edi-
tion of “Fishes of the World” appeared with some changes to Eschmeyer’s classification and some reassign-
ments in these volumes were made to adjust for improvements. In addition, some authors made a special
case for a deviation from our acceptance of Nelson’s classification and these were mostly incorporated. The
classification in Eschmeyer’s (1998) more recent monumental “Catalog of Fishes” largely follows Nelson
(1995) and further supports the basis for the classification used here. There have been a number of notable
advances in our knowledge of the phylogenetic relationships of bony fishes in recent years. Many of these
are found in Johnson and Anderson (1993) and Stiassney et al. (1996). However, much of the comparative
morphology with implications to changes in classifications in these volumes needs to be further corroborated
before these changes will become commonly used. An alternative classification with modifications to Nel-
son’s (1994) classification, particularly with respect to suborders of perciform fishes, can be found in Paxton
and Eschmeyer (1994).

The common English names of orders and families varies widely from place to place. To help standardize
common family names, we asked the authors to choose the single most representative name. In cases
where there was ambiguity, we tended to choose the one listed in Nelson (1994). This recommended com-
mon family name is given in the guide to orders and families section. In separate family accounts, the pre-
ferred name is given first and followed by secondary frequent common names listed in parentheses.
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TECHNICAL TERMS AND MEASUREMENTS
by K. E. Carpenter
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GLOSSARY OF TECHNICAL TERMS USED FOR BONY FISHES

by K.E. Carpenter, Old Dominion University, Virginia, USA
This glossary refers to figures 1-18 in the previous pages.

Abdomen - the belly; ventral area between breast and
anus.

Abyssal - region of the ocean floor between the
depths of 4 000 and 6 000 m (Fig. 19).

Abyssopelagic - pelagic zone between the depths of
4 000 and 6 000 m (Fig. 19).

Acute - pointed or sharp.

Adipose eyelid - transparent fleshy tissue covering
part or all of the eye in some fishes.

Adipose fin - small, fleshy fin without rays or spines
on the dorsal midline between the dorsal and caudal
fins of some fishes (Fig. 15).

Air bladder - see swimbladder.
Anadromous - living mostly in seawater and
migrating to freshwater to spawn.

Anal fin - unpaired median fin supported by rays on
the tail behind the anus (Fig. 2).

Anterior - pertaining to the front portion often
combined with other directional terms such as lateral
in a shortened form (anterolateral, referring to front
part of sides).

Antrorse - turned forward.

Anus - posterior opening of the intestine through
which wastes are excreted; vent (Fig. 1).

Appressed - pressed down or lying flat.

Attenuate - elongate; extended or drawn out.

Axil - angular area between pectoral fin and body,
equivalent to arm-pit.

Axillary scale - an elongate or modified scale at the
insertion of the pelvic or pectoral fins in some fishes.

Band - usually refers to an oblique or irregular
marking.

Bar - elongate nearly straight vertical marking.

Barbel - elongate fleshy tentacle-like sensory
projection, usually about the mouth or head.

Base of fin - part of the fin that attaches to the body
(Fig. 1).

Bathyl zone - region of the ocean floor from the edge
of the continental shelf (at around 200 m) down to a
depth of about 4 000 m (Fig. 19).

Bathypelagic - pelagic zone between the depths of
about 1 000 and 4 000 m (Fig. 19).

Benthic - referring to the ocean bottom; benthic
species are closely associated with and often
attached to the ocean bottom (Fig. 19).

Benthopelagic - inhabiting waters above but near the
bottom or, spending part of the time on the bottom and
part of the time further up in the pelagic zone.

Bifed, bifurcate - separated or divided into 2
branches (forked).

Branchiostegal membranes - membranes on
the ventral interior surface of the gill cover
supported by branchiostegal rays.

Branchiostegal rays - bony rays supporting the
membranes inside the lower part of the gill cover
(Fig. 11).

Breast - ventral surface of body between the
isthmus and pectoral or pelvic fins.

Canine - slender conical tooth, often enlarged
and elongate (Fig. 7).

Carapace - a hardened encasing covering all or
part of the body.

Cardiform - small, short conical outgrowths in a
close-set patch or band; usually refers to a band
of close-set small conical teeth.

Catadromous - living in freshwater and
migrating to the sea to spawn.

Caudal fin - tail fin (Fig 1).
Caudal peduncle - posterior part of body

between the rear parts of the dorsal and anal
fins, and the caudal fin (Fig. 1).

Cephalic - pertaining to the head.

Cheek - side of head below and slightly behind
the eye.

Cirrus - small, fleshy protuberance.

Cleithral - pertaining the cleithrum or area of the
cleithrum which is typically the largest bone of a
series of bones that support the pectoral fin
(pectoral-girdle bones).

Compressed - flattened laterally; a body shape
much deeper than wide.

Continental rise - gentle slope at the base of the
continental slope.

Continental shelf - flattened edge of the
continental land mass between the coast and the
continental slope (generally, the continental
subtidal zone down to a depth of about 200 m).

Continental slope - sloping edge of the
continental land mass, generally beginning at a
depth of around 200 m.

Crenate - having a notched edge.
Crenulate - scalloped or wavy edge.

Ctenoid scale - scale with a spiny posterior
margin (Fig. 4).

Cycloid scale - scales with smooth posterior
margin, without spines on posterior margin (Fig.
4).

Deciduous - easily shed or rubbed off; refers to
scales.
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Demersal - free living close to the sea bottom.

Dentary - the main tooth bearing bone of the lower jaw
(Fig. 6).
Denticle - small tooth-like structures.

Depressed - flattened from top to bottom; body shape
much wider then deep.

Dimorphism - having 2 different morphological
forms.

Distal - near outer edge; far end from point of
attachment or centre of body.

Dorsal - back or upper body.

Dorsal fin - median fin supported by spines and/or
rays; in spiny-rayed fishes the dorsal fin is separable
into spiny-rayed and soft fins and can be continuous
(Fig. 14a), incised (Fig. 14b), separate (sometimes
soft-rayed portion has 1 or more spines anteriorly)
(Fig. 14c), or with separate spines (Fig. 14d).
Ectopterygoid - one of the series of bones that
suspends the jaw.

Edentulous - without teeth.

Emarginate - margin slightly concave; pertains to a
caudal fin shape (Fig. 17).

Entire - smooth or straight margin.

Epaxial - referring to the main body muscles
(myomeres) of the upper sides.

Estuary - partly enclosed body of sea water that is
measurably diluted with fresh water.

Falcate - sickle-shaped (Fig. 14c).
Finlets - small separate dorsal and anal fins (Fig. 15).

Forked - branched; caudal fin shape with distinct
upper and lower lobes and the posterior margin of
each lobe relatively straight or gently curved (Fig. 17).

Frontal - a major paired bone of the skull that
articulates medially and generally found dorsal to the
orbit.

Furcate - forked.

Fusiform - spindle-shaped, tapering toward each
end.

Gas bladder - see swimbladder.

Gill - organ for exchange of dissolved gasses
between water and the blood stream; gill tissues are
supported by a gill arch in fishes (Figs. 8,9).

Gill arch - bony angular skeleton that supports the gill
filaments and gill rakers (Figs. 8,9).

Gill filaments - principal site of gas exchange in the
gill (Fig. 9).

Gill membrane - membranes along the posterior and
ventral margin of the gill cover.

Gill rakers - bony projections along the front edge of
the gill arch that help prevent food from escaping
through the gill opening (Figs. 8,9); gill-raker counts
are typically taken on the outermost (first) gill arch and
are often separated into upper limb and lower limb
counts; if a raker straddles the angle of the arch, the

countis included in the lower limb; rudiments are
included in counts unless otherwise noted.

Gular plate - bony plate covering the underside
of the head as exemplified in elopiform fishes.

Hadal zone - region of the ocean floor between
the depths of 6 000 and 10 300 m (Fig. 19).

Herbivore - feeding on plants.

Heterocercal - asymetrical caudal fin with the
upper lobe larger than the lower lobe.

Hyoid - referring to the series of bones behind
the gill cover that suspends the branchiostegal
rays and connects to the gill arches.

Hypural plates - series of bones that support the
caudal-fin rays (Fig. 1b).

Incised - notched, cut into; see Dorsal fin.
Infraorbital - another term for suborbitals (see
Lacrimal).

Illicium - modified isolated first ray of the dorsal
fin that forms the ‘fishing gear’ (rod-and-lure) in
anglerfishes.

Incisor - flattened chisel-shaped tooth (Fig. 7).

Inferior - mouth position on underside of head
with snout projecting in front of mouth (Fig. 5).

Insertion - anterior or posterior point of
attachment of a fin to the body.

Integument - referring to the skin.

Interdorsal - space on the back between the
bases of the first and second dorsal fins (Fig. 1).

Interopercle - lower anterior bone of the gill
cover (Fig. 2).

Interorbital - space on top of the head between
the eyes.

Intertidal - area of the shore covered at high tide
and exposed at low tide.

Isthmus - part of the underside of the head
separating the gill openings (Fig. 11).

Jugular - pertaining to the throat region; pelvic
fins are jugular when positioned on the underside
of the head in front of the pectoral fins (Fig. 18).

Lanceolate - spear- or lance-shaped.

Lacrimal (lachrymal) - the most anterior of the
series of 6 or fewer bones around the lower
margin of the eye that are refered to as suborbital
bones; the lacrimal is sometimes also referred to
as the preorbital.

Lateral - the side or toward the side.

Lateral line - a vibration sensory canal along the
side of the body with a series of pores that
communicate to the outside of the body, often
through specialized pored lateral-line scales
(Figs 2, 3).

Littoral - intertidal area of the shore.

Lunate - crescent-shaped; caudal-fin shape that
is deeply emarginate with narrow lobes (Fig. 17).

Mandible - lower jaw.
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Maxilla - bone in the upper jaw behind/above the
premaxilla. In ancestral fishes the maxilla is the
principal bone of the upper jaw that bears teeth; in
derived fishes it generally does not bear teeth and
serves more to support the premaxilla (Fig. 6).

Median - middle or toward the midline.

Median fins - fins that lie on the midline; the dorsal,
anal, and caudal fins.

Melanophore - cell carrying black or greyish
pigments.

Membrane - a thin sheet of tissue; often refers to thin
sheet of tissue between fin (Fig. 14) and
branchiostegal (Fig. 11) rays.

Mesopelagic - pelagic zone between the depths of
about 200 and 1 000 m (Fig. 19).

Molar - a low, blunt, rounded tooth for crushing and
grinding (Fig. 7).

Nape - dorsal part of the body just behind the occiput
or hard dorsal region of the skull (Fig. 2).

Neritic - nearshore; the zone of water above the
continental shelves.

Nuchal - pertaining to the neck; the nape of the neck.
Occiput - upper back part of the head or skull.
Ocellus - a round eye-like spot or marking with a
marginal ring.

Opercle - large posterior upper bone of the gill cover
(Fig. 2).

Operculum - gill cover composed of the preopercle,
opercle, interopercle, and subopercle.

Orbital - referring to the eye, particularly the bones
surrounding the eye.

Origin - anterior point of attachment of fins to the body
(anterior insertion) (Fig. 2).

Otolith - a small calcareous structure (or ear stone) in
the inner ear of fishes (Fig. 12).

Oviparous - egg laying, development of the embryo
occurs externally and nourishment comes from the
egg.

Ovoviviparous - eggs are retained in the female and

the embryo develops partially or wholly internally but
nourishment is still derived from the egg.

Paired fin - fins found on both sides of the body; the
pectoral and pelvic fins (Fig. 2).

Palate - roof of the mouth.

Palatine - paired bones on each side of the palate,
behind and lateral to the vomer, often bearing teeth

(Fig. 6).
Papilla - a small fleshy projection.

Parietal - a bone of the upper posterior part of the
skull.

Pectoral fin - paired fins on the sides behind the gill
cover (Fig. 2).

Peduncle - a stalk-like process (see Caudal
peduncle).

Pelagic - the division of the marine environment
composed of all the ocean’s water; living in the
open seas or oceans (Fig. 19).

Pelvic fins - paired fins in front of the anus (Fig.
2), sometimes called the ventral fins; lower or
primitive fishes generally have the pelvic fins in
the abdominal position while derived (advanced)
fishes generally have the pelvic fins in the
thoracic or jugular position (Fig. 18).
Peritoneum - a thin membrane that lines the
body cavity, covers the heart, and forms the
mesenteries.

Pharyngeal teeth - teeth on the elements of the
last gill arch or pharyngeal arch.

Photophore - light-emitting organ or luminous
spot.

Physoclistous - the advanced condition
wherein the pneumatic duct is closed in the adult
(see Physostomous).

Physostomous - the primative condition
wherein a connection via the pneumatic duct
between the swimbladder and the gut is retained
in adults potentially allowing gas to enter the
swimbladder through gulping air.

Posterior - pertaining to the rear portion.

Postmaxillary process - a broad or finger-like
extension of the premaxilla along the upper edge
of the lower arm of this bone.

Postorbital - 1 or more of the suborbital bones,
starting with the third suborbital bone and
possibly referring also to the fourth, fifth, and
sixth suborbital bone (see Lacrimal).

Premaxilla - anterior bone in the upper jaw (see
maxilla) (Fig. 6).

Preopercle - upper anterior bone of the gill cover
(Fig. 2).

Preorbital - referring to the region before the
eye; a suborbital bone in front and below the eye
(see Lacrimal).

Principal caudal-fin ray - branched and
unbranched caudal-fin rays that reach the rear
margin of the fin.

Procurrent caudal-fin ray - small ray
(sometimes spinous) at the insertions of the fin
that do not reach the rear margin.

Proximal - part nearest the centre of the body.

Pseudobranchium - a small patch of gill-like
filaments on the upper inner surface of the gill
cover (Fig. 10).

Pyloric caeca - finger-like projections of the
digestive system near the juncture of the
stomach and the small intestine.

Ray - supporting element of fins (Fig. 16); ray is
sometimes used as a collective term to
designate both soft rays and spines; it is also
sometimes used to designate exclusively, soft
rays.
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Rostral/rostrum - towards the front of the fish/the
area of the snout.

Rounded - a caudal-fin shape with the terminal
border smoothly convex (Fig. 17).

Rudiment - a poorly developed structure, usually
small and minimally functional at best; these
include small unbranched soft rays and small gill
rakers at the ends of a gill arch.

Scapula/scapular - a flat bone on the upper part of
the pectoral girdle/pertaining to the shoulder
region.

Scute - a modified scale that can be enlarged,
hardened, ridged, keeled, or spiny.

Serrate - with saw-like teeth along a margin.
Setae - bristles or hardened hair-like projections.

Soft dorsal fin - the portion of the dorsal fin
supported by soft rays (Fig. 14).

Softray - afin support element that is composed of
2 halves (paired laterally), segmented, and usually
flexible and branched (Fig. 16). Rarely, soft rays
can be pointed and stiff and appear to be a spine.

Spine - a fin support element that is unpaired
laterally, unsegmented, unbranched and usually
stiff and pointed (Fig. 16); also refers to slender,
sharply pointed bony processes not associated
with fins.

Sphenotic - a bone of the skull above and behind
the orbit.

Spinous dorsal fin - the anterior portion of the
dorsal fin that is supported by spines (Fig. 14).

Spinule - a small spine.

Standard length - distance from the anteriormost
point on the fish to the posterior end of the vertebral
column thatis generally equivalent to the end of the
hypural plates (and recognized externally by the
crease between the tail and caudal fin when the
caudal fin is bent laterally); sometimes abbreviated
as SL (Fig. 1).

Stripe - generally refers to a horizontal nearly
straight side marking.

Subopercle - lower rear bone in the gill cover (Fig.
2).

Suborbital bones - see Lacrimal.

Subtidal - ocean floor below the low tide mark.
Sulcus - a groove or fissure.

Superior - above or on the upper surface; a mouth
position with the snout behind the anterior opening
of the mouth (Fig. 5).

Supramaxilla - 1 or 2 bones above the maxilla;
found in primitive bony fishes (Fig. 6).
Swimbladder - a gas-filled sac lying under the
backbone in the abdominal cavity, used in
buoyancy; also referred to as air bladder or gas
bladder (Fig. 13).

Symphysis - the articulation between two bones;
often refers to the anterior juncture between the two
halves of either jaw.

Terminal - pertaining to at the end, or situated at
the end; a mouth position with the opening of the
mouth even with the tip of the snout (Fig. 5).

Vomer - an unpaired median bone on the roof of the
mouth (Fig. 6).

Terete - cylindrical, typically tapering at both ends,
circular in cross-section, and smooth.

Thoracic - referring to the breast region; pelvic fins
are thoracic in position when directly below the
pectoral fins (Fig. 18).

Truncate - terminating abruptly in a square end; a
caudal-fin shape with a vertically straight terminal
border (Fig. 17).

Vent - see anus.

Ventral - the bottom, lower surface, or abdominal
part of the body.

Ventral fins - see pelvic fins.

Vertebrae - bones of the vertebral column or back
bone; vetebral counts are often given as a formula:
precaudal vertebrae + caudal vertebrae, where
precaudal vertebrae typically have paired
ventrolateral extensions that support ribs and
caudal vertebrae have a single ventrally directed
spine (haemal spine) and does not support ribs.
Vertical fins - median fins; the dorsal, caudal, and
anal fins.

Vestige - small or underdeveloped structure, as in
a rudiment.

Villiform - many small slender outgrowths, usually
in a close-set patch or carpet; often refers to
slender teeth forming velvety bands (Fig. 7).

Viviparous - development of embryo internally
with nourishment from the mother.
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GUIDE TO ORDERS AND FAMILIES OCCURRING IN THE AREA

by K.E. Carpenter, Old Dominion University, Virginia, USA

his guide is designed to help find the family identity of a fish in 2 steps. First, the appropriate order should

be found by comparing the characters listed under each order until a match is found. Second, the charac-
ters listed to distinguish the families within the order should be compared with the fish in hand until a match is
found. Volume and page numbers for the family account are listed after each family to refer to further informa-
tion about the family and its species. The volume number is listed first, followed by the page number in the
volume. The orders and families are listed in phylogenetic order. Key characters for the order are presented
only on the first family listed in the order but are generally applicable to all families in the order. These or-
der-specific characters are presented in capital letters and highlighted in grey. This will help distinguish the
ordinal characters from the unhighlighted, uncapitalized characters useful in distinguishing among the fami-
lies within the order. These family characters are presented with a general diagram representing the family
and point to the area on the fish where the character can be found, if appropriate. The diagram representing
the family can, in most cases, help with identification through its generalized shape. However, in some fami-
lies, the general shape of particular genera and species varies widely within the family and therefore particu-
lar care should be paid to examination of the characters. In some cases, additional diagrams of
morphological details are presented to help clarify the use of the character. Characters used are not only key
characters but also those characters most useful in distinguishing the family from similar looking families.
This guide is specifically designed to work for those orders and families found in the Western Central Atlantic
area and may not work well for identification to this level outside the area.

Identification hints: The orders and families are listed in phylogenetic sequence. Therefore, it is helpful to
be able to distinguish a primitive or ancestral fish from an advanced or derived fish to quickly find the appro-
priate order. This is not always and easy task but certain characters can be examined to give a general im-
pression. For example, more ancestral fishes generally have the position of the pelvic fin more abdominal
while advanced fishes usually have them thoracic or jugular (Fig. 18 above). Primitive fishes also tend to lack
true spines (Fig. 16), have the maxilla with teeth and a prominent part of the gape (Fig. 6), and have
non-protrusible mouths (Fig.5). There are some exceptions to this, however, and these characters should be
used cautiously. An example are the barracudas (family Sphyraenidae) that have true spines and the
premaxilla predominant in the gape but that have abdominal pelvic fins and non-protrusible jaws. Since bar-
racudas are considered advanced fishes, the primitive characteristics are thought to have evolved second-
arily from more advanced character states.
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Order ACIPENSERIFORMES - Sturgeons

ACIPENSERIDAE Vol. 2, p. 670 5 ows of o TorNh
Stu rgeons bony plates CAUDAL FIN
To 200 cm. Generally near bottom in fresh, \

brackish, and coastal waters. Three species
in the area.

4 barbels / \

mouth PELVIC FINS
inferior ABDOMINAL

Order SEMIONOTIFORMES - Gars

LEPISOSTEIDAE \Vol.2,p. 672
ABBREVIATED
BODY ENCASED HETEROCERCAL
Gars IN HEAVY CAUDAL FIN
To at least 300 cm. In fresh, brackish, and  peedie-like GANOID SCALES
coastal waters. Seven species in the area, 4 of teeth

which commonly in brackish water.

nostrils on tip . | N ~
jaws elongate o \

of snout )
f : dorsal and
PELVIC FINS anal fins far
ABDOMINAL back

Order ELOPIFORMES - Tarpons and allies

ELOPIDAE Vol. 2, p. 679 FIN SPINES ABSENT

. SINGLE DORSAL FIN LOCATED
Lad yf| shes LATERAL LINE PRESENT ABOVE MIDDLE OF BODY
To 90 cm. Mostly midwater in coastal marine
waters and brackish waters. A single species

in the area.
GULAR PLATE = @ SN e
PRESENT
mouth very =
large
scales very small,
100-120 in lateral

27-35 line
BRANCHIOSTEGAL
RAYS PELVIC FINS
ABDOMINAL,
WITH 10-16 RAYS

COLOUR SILVERY

ventral view of head
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MEGALOPIDAE Vol. 2, p. 681

Tar pons filament
- . h1l

To 220 cm. Mostly pelagic in coastal marine Zﬁlgblzﬁ:

waters, but also brackish, hypersaline, and
fresh waters. A single species in the area.

lower jaw
prominent

scales large, 41-48
in lateral line

Order ALBULIFORMES - Bonefishes and allies

FIN SPINES ABSENT
(spinous rays present in

Notacanthidae SINGLE DORSAL FIN (series of iso-
ALBULIDAE Vol. 21 p. 683 idae) lated spinous rays in Notacanthidae)

Bonefishes LATERAL LINE PRESENT

To 80 cm. Demersal in coastal waters. Two
species currently recognized from the area.

caudal fin well

developed \

N =) -7

INFERIOR
BRANCHIOSTEGAL CATERAL LING
RAYS 5-23
PELVIC FINS ABDOMINAL, PRESENT
WITH 7-14 RAYS
HALOSAURIDAE Vol. 2, p. 685 )
single, short-based

dorsal fin

Halosaurs

To 100 cm. Demersal from depths between
500 and 3 000 m. Eight species in the area. / i

mouth not
sucker-like

long, tapering tail,
no caudal fin

NOTACANTHIDAE Vol. 2, p. 688

dorsal fin a series of
isolated spinous rays

Spiny eels
To about 50 cm. Demersal at depths between
200 and 3 500 m. Possibly 4 species in the —
area. 7 e
mouth not *
sucker-like . .
long, tapering tail,

no caudal fin
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LIPOGENYIDAE Vol. 2, p. 690 single short-based

dorsal fin

Spiny sucker eels
To about 40 cm. Demersal at depths between
600 and 2 000 m. A single species. Sometimes
included within Notacanthidae.

long, tapering tail,
no caudal fin

mouth small
and sucker-like

ventral view of head

Order ANGUILLIFORMES - Eels

BODY VERY ELONGATE HINISETNFSFATH SN

ANGUILLIDAE Vol. 2, p. 692 teeth in dorsal-fin origin well behind
Jaws pectoral fins pectoral fin
Freshwater eels minute  well developed l
To 150 cm. Mainly in fresh water, but migratin LM
y g g @

to oceanic waters for spawning. A single spe-
cies in the area.

lower jaw PELVIC FINS ABSENT

projects

well developed, fleshy
flanges in upper and

lower lips
minute scales
USUALLY SCALELESS present, hardly
visable
lateral line absent, no
HETERENCHELYIDAE | Vol. 2, p. 694 yes smal pores on head or body
Mud eels (;L' ~
To about 100 cm. Demersal, burrowing in mud e «

or sand. A single species in the area. pectoral fins absent

dorsal and anal fins
confluent with

caudal fin
pectoral fins
residual or absent in lateral line complete or
dult t onl trunk
MORINGUIDAE Vol. 2, p. 695 adults present only on trun

Spaghetti eels

To about 60 cm. Mostly in shallow marine wa-
ters, burrowing in sand or mud. Two species in
the area.

head pores only
present on lower jaw

dorsal and anal fins confined
to posterior end or starting
slightly before midlength
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CHLOPSIDAE Vol. 2, p. 697 eyes well
developed

False morays

To about 30 cm. Small, cryptic eels found in
coral reefs, seagrass beds, and rubble. Seven
species in the area. posterior nostril below
midlevel of eye

posterior ) lateral-line pores restricted
nostril high, nape region to usually 1 or 2 pores above
above or elevated and below gill opening

MURAENIDAE Vol. 2, p. 700 before eye

Morays

To 375 cm. Cryptic or demersal in shallow
coastal areas including coral reef, rock, sand,
or mud bottoms, to a depth of about 500 m. gill opening

Twenty-two species in the area. small, circular
or a slit

pectoral fins
absent

lateral line

osterior nostril on pectoral fins 'Compleite{

p present or absent Incomplete
with 4-5 pores,

SYNAPHOBRANCHIDAE | Vol.2,p.719  stoutatorbelow

midlevel of eye

or absent

Cutthroat eels
To 180 cm. Demersal, typically in deep water /.
to 2 000 m. Around 13 species in the area. /'

teeth usually gill openings low,
small sometimes united

lips without
flanges

embedded scales
in some species

posterior nostril low  pectoral fins present

OPHICHTHIDAE Vol.2,p. 724  on head within upper or absent

lip, or inside mouth

lateral line
complete

Snake eels

To about 250 cm. From sandy intertidal to
midwater depths of 800 m; mostly shallower
than 200 m on sand and mud bottoms,
estuaruies, and coral reefs. At least 49 spe-

cies in the area.
median

supraorbital caudal fin present or absent,
pore of when absent tip of tail often
frontal canal hard and pointed

numerous overlapping
branchiostegal rays

dorsal view of head
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COLOCONGRIDAE

Short-tailed eels

Vol. 2,p. 734

To 60 cm. Mostly on muddy bottoms on the
mid to upper continental slope at around 300
to 1 000 m. A single species in the area.

DERICHTHYIDAE

Longneck eels

Vol. 2,p. 735

To 60 cm. Midwater at depths of several hun-
dred metres. Three species in the area.

MURAENESOCIDAE

Pike congers

dorsal and anal fins reduced
near end of tail

Vol. 2,p. 738

To 50 cm. Demersal in soft bottoms, down to
100 m. A single species in the area.

NEMICHTHYIDAE

Snipe eels

To 1 m or more. Midwater between around 300

large, pointed teeth
along midline of roof of

tubular
lateral-line pores

short, blunt
snout

anus well behind
pectoral fin well midlength

developed

dermal ridges pectoral fins
on head present

pores on head
not apparent pectoral fins present

gill slits large

mouth
mouth extends
beyond eye
non-closing pectoral fins present
beak
Vol. 2, p. 740 l

and 2 000 m. Four species in the area.

large eye

anal fin higher
than dorsal fin
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posterior nostril usually on

toral fi t
side of head in front of eye pectoral Hhs presen

CONGRIDAE Vol. 2, p. 743

Conger eels

To 300 cm. Demersal on sand or mud bottom
from coastline to 2 000 m or more. Thirty-two
species in the area.

plain coloured

NETTASTOMATIDAE Vol. 2, p. 751 clongate occlusible jaws,

upper jaw projecting
Duckbill eels
To about 1 m. On or near bottom in moderate
to deep water. At least 13 species in the area,
probably more.

pectoral fin
present or
absent
anterior and posterior nostrils no lateral line on body, reduced
SERRIVOMERIDAE Vol. 2, p. 755 close together, in front of eye to 3 small pores between nostrils
Sawtooth eels
To 75 cm. Midwater at depths between 500 ja“{s elongate, pointed,

and 1 000 m. Three species in the area. and occlusive

Order SACCOPHARYNGIFORMES - Gulpers and allies

CYEMATIDAE Vol. 2, p. 757

; posterior rays of anal and
Bobtail e_els SCALELESS dorsal fin elongate, giving
To 14 cm. Midwater at depths between 1 500 notched appearance to tail

and 3 000 m. A single species in the area. small eye

elongate slender

jaws, diverging at

tip, non-occlusible GILL OPENINGS PELVIC FINS
VENTRAL ABSENT

NO RIBS

BODY ELONGATE NO OPERCULAR

BONES
NO BRANCHIOSTEGAL
RAYS
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dorsal-fin
SACCOPHARYNGIDAE | Vol. 2, p. 758 origin well
behind
Swallower eels head,
To 170 cm. Pelagic at depths bewteen 1 000 abdomen distensible, SIflrg(ﬁ};;n

and 3 000 m. Three species in the area. distinctly deeper than tail

anus

mouth greatly enlarged, e
gape extending far S

behind eye

EURYPHARYNGIDAE | Vol.2,p.760  dorsal-fin origin

about midway
between tip of
snout and anus \

Gulper eels

To 75 cm. Midwater, down to 3 000 m. A single
species in the family.

/

mouth greatly enlarged, gape
extending far behind eye, 1/2

abdomen
or more of preanal length

distensible

MONOGNATHIDAE Vol. 2, p. 762

Monognathids upper jaw absent

To 16 cm. Pelagic, mostly at depths between
2000 and 5400 m. Probably around 6 species
in the area.

lower jaw greatly
prolonged

Order CLUPEIFORMES - Herrings and allies

A SINGLE DORSAL FIN
LOCATED ABOVE
ENGRAULIDAE \Vol. 2, p. 764 MIDBODY
FIN SPINES ABSENT
Anchovies ,
snout promlnent, LATERAL LINE ABSENT

To 30 cm, generally smaller. Mostly pelagic in
coastal waters, but also in brackish and fresh
waters. Twenty-eight species in the area.

projecting ON BODY

upper jaw extends
well behind eye

GULAR PLATE
ABSENT no ventral Cetengraulis
scales

PELVIC FINS ABDOMINAL
USUALLY A ROW OF
SCUTES ALONG VENTRAL
COLOUR SILVERY PROFILE
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PRISTIGASTERIDAE Vol. 2, p. 795

mouth terminal or with
lower jaw projecting

Pellonas

To 18 cm. Usually demersal in coastal, brack-
ish, and fresh waters. Five marine species in
the area with an additional 3 fresh water spe-
cies.

) \ *. anal fin

ventral scutes long

present

CLUPEIDAE Vol. 2, p. 804

Herrings (shads, menhadens) mouth small,
To 60 cm, generally smaller. Mostly pelagic in terminal
coastal waters, but some species also in
brackish and fresh waters. Twenty-seven spe-
cies in the area.

™~

anal fin only

ventral scutes present moderately long

Order SILURIFORMES - Catfishes

STRONG SPINE AT
FRONT OF DORSAL AND
ARIIDAE VOI 2, p 831 PECTORAL FINS
Sea catfishes \
To over 100 cm. Demersal in coastal marine
and brackish waters and in fresh waters, from nostrils close ADIPOSE FIN'USUALLY PRESENT
the coastline usually to about a depth of 100 together /

m. At least 15 marine species.
7 BARBELS ON HEAD

rugose bony 1 or 2 pairs of el
head shield mental barbels

A
1 pair of maxillary SCALES ABSENT
barbels

dorsal view of head

base of dorsal

AUCHENIPTERIDAE Vol. 2, p. 853 fin swollen

i . anterior and
Driftwood catfishes posterior nostrils
To 30 cm. Demersal, most species restricted widely separated
to fresh water but 1 species common around
brackish river mouths. A single brackish water
species in the area.

lateral line wavy,
branched posteriorly

2 pairs of mental
barbels

maxillary
barbels
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PIMELODIDAE Vol. 2, P. 855 anterior and

posterior nostrils
well separated

Long-whiskered catfishes
To 200 cm. Demersal, most species restricted
to fresh water. Four species regularly foundin -~y _—" .~~~
brackish water inthearea. 0 0 OSX%/ S T

2 pairs of mental ~

barbels
anal-fin base short

barbels often
1 pair of maxillary

elongate
ASPREDINIDAE Vol. 2, p. 859 barbels
Banjo catfishes eyes very - |
To 40 cm. Demersal; the majority of species small Whip_ﬂke adipose fin absent

live in fresh water, but 3 genera and 4 species
are also found in brackish waters and occa-
sionally in coastal marine waters of the area.

2-10 pairs of gill opening
barbels on head reduced to anal-ﬁrl1 base
and abdomen tiny slit very long

LORICARIIDAE Vol. 2, p. 864

Suckermouth catfishes body covered
in bony plates

To about 75 cm. Demersal, most species in
fresh water. Only 4 species in brackish waters
and of interest to fisheries of the area.

BN
mouth inferior, —~ —
disc-shaped lips 1 pair of
barbels

Order OSMERIFORMES - Argentines and allies
FIN SPINES ABSENT

ARGENTINIDAE Vol. 2, p. 866 L
often with silvery or

dark lateral band lateral line not
extending onto tail

ADIPOSE FIN OFTEN PRESENT

Argentines
To 70 cm standard length. Meso-, bathy-, and
benthopelagic on the outer shelf and upper

slope, to a maximum depth of 1 400 m. Five if\v?f
species in the area. K&\ J) R
\X‘J—j/ = - 7)777”/@““\ =

4-6 branchiostegal _—" \

rays X
pectoral fins close to 10-17
ventral edge of body, anal-fin rays

MAXILLA INCLUDED with 12-25 rays
IN GAPE OF MOUTH RADII ABSENT

ON SCALES



Guide to Orders and Families 621

MICROSTOMATIDAE Vol. 2, p. 868

lateral line extending
onto tail

Microstomatids

To perhaps 25 cm. Mesopelagic, perhaps )
also near the bottom along continental / N

slopes.
A 7-10

anal-fin rays

pectoral fins on
side of body,
with 7-14 rays

3-4 branchiostegal
rays

BATHYLAGIDAE Vol. 2, p. 870

lateral line not
extending onto tail

Deepsea smelts
To 20 cm. Meso- and bathypelagic.

2-3 branchiostegal rays /;)ectoral fins close to ventral
edge of body, with 7-13 rays

lateral line not
extending onto
tail

OPISTHOPROCTIDAE Vol. 2, p. 872 eyes tubular in all but 1

species, directed anteriorly,

Barreleyes dorsally, or dorsolaterally
To 16 cm. Meso- and bathypelagic.

snout usually
pointed, its length
equal to or greater
than eye diameter

internal light organ
usually present

ALEPOCEPHALIDAE Vol. 2,p. 874

head usually dorsal fin far back adipose fin absent
Slickheads scaleless .

To about 60 to 70 cm. Benthopelagic,
mesopelagic, and bathypelagic from depths
of 100 to 5 000 m; usually between 800 and
2500 m.

no tubular openings between
lateral line and pectoral fins

PLATYTROCTIDAE Vol. 2, p. 879

Tubeshoulders head usually s \ pdipose
To about 35 cm. Benthopelagic, mesopelagic,

and bathypelagic; most commonly between x /

depths of 800 and 2 000 m.

large luminscent gland between lateral line and pectoral-fin bases,
secretes luminous fluid through conspicuous tubular opening
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Order STOMIIFORMES - Bristlemouths and allies

dorsal fin usually at | BOTH PREMAXILLA AND MAXILLA
or slightly posterior 'WITH TEETH AND BOTH INCLUDED IN

to middle of body GAREOHMOUTH

Bristlemouths gil(liéslgle(fs:jell \ ADIPOSE FIN PRESENT
To about 36 cm. Meso- to bathypelagic. Sev- P ) IN SOME
enteen species in the area.

GONOSTOMATIDAE Vol. 2, p. 881

CHIN BARBELS —

PRESEINT IN SOME chin barbel VENTRAL ADIPOSE FIN

absent posterior orbital PRESENT IN SOME
hotoph bsent
l\:gg;r g‘f‘g IT;: ﬁ‘gg"f isthmus photophores photophore absett (Il;i-lc(;{TTo gﬁgﬁg;
present or absent DEEP-SEA FISHES PRESENT
PHOSICHTHYIDAE Vol. 2, p. 885  usually 2 orbital dorsal fin usually d 1 adi f
photophores near middle of body orsal adipose n
Lightfishes \ usually present

To about 30 cm. Mesopelagic and
bathypelagic. Eight species in the area.

13 AL
g -nv::::".'.'.'...".nuu .

/V
chin barbel

LA TN
absent T ventral adipose fin
pseudobranch row of gill rakers usually present in some
present phot_o;;]hor s on well developed
isthmus

STERNOPTYCHIDAE Vol. 2, p. 889

mouth nearly

Hatchetfishes t ver:icalb or
. stron oolique
To about 10 cm. Mostly mesopelagic, occa- iﬁ zome d

sionally bathypelagic or benthopelagic. Fif-
teen species in the area.
chin barbel
absent

gill rakers well

developed
ventral photophore series with disjunct
clusters of 2 or more photophores
ASTRONESTHIDAE Vol. 2, p. 893 prominent dorsal fin usually
postorbital near middle of body
Snagg letooths large fang-like photophore y/ dorsal adipose

fin present

To about 22 cm. Mesopelagic and teeth present
benthopelagic. Seventeen species in the
i fc‘:roovoaoocacooooooeoooeooouo“

P

area.
0000990509022,
reoos
=,

TS E o o\

gog oot

elongate -7
chin barbel gill rakers rudimentary
in adults
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CHAULIODONTIDAE Vol. 2, p. 896

Viperfishes dorsal fin ) dorsal
To about 30 cm. Mesopelagic and shghtﬁy t(’iehmd body scale rows delineated by adipose
ca hexagonal pigmentation pattern fin

bathypelagic in the open ocean, to a maxi-
mum depth of 2 800 m. Two species in the

area. numerous £e hoans
fang-like teeth > U ) S8R s e SRR R kR

—
chin barbel reduced large pelvic_~
or absent fin

suborbital
IDIACANTHIDAE Vol. 2, p. 899 photophore  pectoral fins ) dorsal fin with
absent absent in adults 1o adipose fin L long base

Black dragonfishes

To about 48 cm. Mesopelagic and
bathypelagic to a depth of 2 000 m. A single
species in the area.

no well-developed

barbel gill rakers

body very elongate, eel-like

MALACOSTEIDAE Vol. 2, p. 901 dorsal fin

prominent postorbital
photophore

no adipose far back

Loosejaws fin

To 24 cm standard length. Mesopelagic and
bathypelagic to depths of 4 000 m. Seven spe-
cies in the area.

mouth very large,
floor absent

chin barbel present

or absent no well-developed gill rakers
STOMIIDAE Vol. 2, p. 904 body delineated by hexagonal
. mouth with igmentation pattern dorsal fin
Scaly dragonfishes fang.like teeth pie P

far back
no adipose fin ar} ac

To about 41 cm. Mostly mesopelagic to a
depth of 1 000 m, but some species
bathypelagic to 2 000 m. Four species in the
area.

no well-developed
gill rakers in adults

prominent g
chin barbel
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MELANOSTOMIIDAE | Vol. 2, p. 907 _ dorsal fin far
suborbital

photophore absent no adipose fin ,/

Scaleless black dragonfishes

To 50 cm standard length. Mostly
mesopelagic to depths of 1 000 m, although
some caught to depths of 4 500 m; some
spceis migrate to surface at night. Around 90
species in the area.

oooooooooooooooooo

chin barbel

no well-developed

gill rakers in adults scales absent )

(no hexagonal areas on body)

Order ATELEOPODIFORMES - Jellynoses

ATELEOPODIDAE Vol. 2, p. 913
SNOUT POINTED OR
ROUNDED, VERY SOFT
Jellynoses AND GELATINOUS NO FIN SPINES
To 200 cm. Demersal or benthopelagic, usu- ) SINELLD ST OIS ID

«— DORSAL FIN JUST BEHIND

ally between 200 and 800 m. Two species in
the area.

PELVIC FINS JUGU- 7

LAR, WITH A SINGLE BODY ELONGATE,
RAY IN ADULTS SOFT, AND FLABBY ANAL FIN ELONGATE
AND UNITED WITH
CAUDAL FIN

Order AULOPIFORMES - Greeneyes and allies

dorsal fin moderate to long based and high,
AULOPIDAE Vol. 2, p. 914 inserted just behind pelvic-fin insertion

Aulopids NO FIN SPINES

To 45 cm. Demersal on the continental shelf 5 ”
bottom between 130 and 550 m. A single spe- supramaxiza
cies in the area.

ADIPOSE FIN
USUALLY PRESENT
-

UPPER JAW NOT —

PREMAXILLA FORMING ' ROTRUSIBLE
THE GAPE OF THE MOUTH /
(MAXILLA EXCLUDED tongue with teeth
FROM GAPE) .
lath-like CAUDAL FIN
FORKED
jaw not PELVIC FINS USUALLY ABDOMINAL
reaching near >
SOMETIMES NEARLY THORACIC OR
CHLOROPHTHALMIDAE | Vol. 2, p. 915 end of eye ABSENT IN ADULTS
eyes green in fresh d .
. ; orsal fin large, inserted
Green eyes specimen, pupil £

To 23 cm. Demersal at depths from 50 to  teardrop-shaped before pelvic-fin insertion

1 000 m. Three species in the area.

lower jaw —
terminal, with
bony tip

upper jaw not )
extending beyond gill rakers
midpoint of eye lath-like
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IPNOPIDAE Vol. 2, p. 917

dorsal fin large, inserted

eye usually before pelvic-fin insertion

specialized

!

Tripod fishes

To 30 cm. Demersal in deep water from 500 to
6 000 m. Ten species in the area.
lower jaw /

terminal, with
fleshy tip

upper jaw
extending far

beyond eye pelvic fins often elongate

eyes large, tubular,

SCOPELARCHIDAE Vol. 2, p.919  directed dorsally or dorsal fin small, inserted before
dorsoanteriorly = or after pelvic-fin insertion
Pearleyes /

To 15 cm. Meso- and bathypelagic between
500 and 1 000 m. Six species in the area.

tongue with a row )
of large teeth upper jaw
extending

beyond eye

mouth large, dorsal fin at about middle of

NOTOSUDIDAE Vol. 2, P. 921 extending to middle body, inserted above or

or beyond eye

behind pelvic-fin insertion

Waryfishes
To 50 cm. Epi- to bathypelagic; some species )
benthopelagic. Five species in the areal. ==y ‘
teeth small, gill ral_(ers
numerous, and lath-like
pointed
SYNODONTIDAE Vol. 2, p. 923 dorsal fin about middle of body, inserted behind
e pelvic-fin insertion, with 10-15 soft rays

Lizardfishes

To 45 cm. Demersal on both hard and soft
substrates generally in shallow water but re-
corded down to 545 m. Ten species in the
area.

adipose fin
usually present

head lizard-like

teeth on
tongue

upper jaw
extending far
beyond eye
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BATHYSAURIDAE Vol.2,p.931  dorsal fin about middle
of body, inserted shortly
behind pelvic-fin
insertion, with 15-18
soft rays

adipose fin present or absent

Y

Deepsea lizardfishes
To about 83 cm. Demersal at depths below
1 000 m. Two species in the area.

upper jaw extending far
beyond eye specialized, elongate
pectoral-fin rays

PARALEPIDIDAE Vol. 2, p. 933

Barracudinas o upper jaw not reaching
To 56 cm. Meso- to bathypeligic from the sur- middle of eye dorsal fin small, near
middle-posterior half of body

face (at night) to a depth of 800 m. Around 20 //
J

species in the area.

gill rakers reduced to
short teeth or spines

teeth slender canines,
enlarged in lower jaw

. adipose fin
mouth large but upper jaw well-developed

ANOTOPTERIDAE Vol. 2, p. 935 .
not extending beyond eye
no dorsal fin /

Daggertooth

To about 1 m. Epi- to mesopelagic. A single

species ° E=——
/ N

pelvic fins tiny 2 lateral dermal keels
on caudal peduncle

no gill rakers .
in adults
EVERMANNELLIDAE Vol. 2, p. 936
some teeth as dorsal fin on anterior
half of body, above

large fangs
pelvic fins

Sabertooth fishes
To 19 cm. Mesopelagic usually at around 800
to 1 000 m. Four species in the area.

mouth large, upper jaw
extending far beyond eye no gill rakers on
1% arch
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OMOSUDIDAE Vol. 2, p. 938 lateral line absent in
. some teeth as specimens larger than 5 cm Florsal fin on
Omosudid large fangs middle-posterior
half of body

To 25 cm. Mesopelagic and bathypelagic from

700 to 1 650 m. A single species.
tongue toothless

gill rakers with lateral dermal keels on
short teeth caudal peduncle

mouth large, upper jaw
extending far beyond eye

dorsal fin very high and long, extending
along most of the length of body

ALEPISAURIDAE Vol. 2, p. 940
Lancetfishes T

To over 200 cm. Pelagic in oceanic waters, '\

from the surface down to 1 000 m. Two spe- \\ o
cies in the area. : ——— <

some teeth as
large fangs

mouth large, upper jaw long lateral keel along middle of

extending t;eyond eye ) ) body to end of caudal peduncle
gill rakers with

short teeth

GIGANTURIDAE Vol. 2,p. 941 eyes large,
tubular, directed

anteriorly pectoral fins no adipose fin

high on body
~ L /

Telescope fishes
To 23 cm. Mesopelagic and bathypelagic. Two

species in the area. d )
snout / i i
shon N ~
short tongue no gill rakers @
toothless or gill teeth
. lower lobe of caudal
mouth large, upper jaw pelv1'c fins absent fin prolonged
in adults

extending far beyond eye

Order MYCTOPHIFORMES - Lanternfishes and Allies

NO FIN SPINES

eye diameter equal to or
Vol. 2, p. 942 less than snount length

ADIPOSE FIN
PRESENT

NEOSCOPELIDAE

Neoscopelids
To 30 cm. Meso- to bathypelagic, from the sur-
face (at night) to a depth of 500 m. Three spe-

cies in the area. MAXILLA TOOTHLESS
AND EXCLUDED FROM
GAPE BY PREMAXILLA

anal-fin origin
far behind
dorsal-fin base

JAWS EXTENDING TO MIDDLE
OF, OR BEYOND POSTERIOR PHOTOPHORES PRESENT IN
MARGIN OF EYE ALL BUT 2 SPECIES
PELVIC FINS SUBABDOMINAL, BEHIND

INSERTION OF PECTORAL FINS
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MYCTOPHIDAE Vol. 2, p. 944

Lanternfishes eye diameter longer

thi t length
To 30 cm, but generally smaller than 10 cm. an snoutieng
Meso- to bathypelagic migrating to surface @  f———— Th—2 <~
waters at night. Around 77 species in the area. 2 TN /

anal-fin origin unde}
or close behind
dorsal-fin base

Order LAMPRIDIFORMES - Opahs and allies

LAMPRIDAE Vol. 2, p. 952 pectoral-fin base dorsal and anal fins

high on sides, oz retractable in deep grooves

Op ahs horizontal
To 185 cm. Pelagic oceanic, from the surface
to a depth of about 200 m. A single species in
the area.

UPPER JAW PROTRUSIBLE, BOTH
MAXILLA AND PREMAXILLA EXTEND
COMPLETELY AWAY FROM SNOUT

MAXILLA EXCLUDED FROM
GAPE BY PREMAXILLA

PELVIC FINS, WHEN PRESENT, FORWARD ON

BODY, BELOW OR JUST BEHIND INSERTION
OF PECTORAL FINS

STYLEPHORIDAE Vol. 2, p. 953

eyes tubular, directed
Tub e-eyes forward and slightly upward

To 30 cm. Mesopelagic or bathypelagic usu-
ally between 300 and 800 m. Rare. A single
species in the family.

bottom 2 caudal-fin rays
extremely elongate

elongate

LOPHOTIDAE Vol. 2, p. 954 4~ spine

Crestfishes

To 200 cm. Mesopelagic. Two species in the
area.

fleshy crest




Guide to Orders and Families 629

RADIICEPHALIDAE Vol. 2, p. 956

Tapertails

To 80 cm. Mesopelagic. Very rare. A single
species in the family.

ventral caudal-fin rays
elongate

short anal fin

4-8 elongate, flexible
spines above eye

TRACHIPTERIDAE Vol. 2, p. 957
Ribbonfishes

To 200 cm. Mesopelagic. Rare. Three species ] \

reported in the area.

lateral-line scales bony,
with sharp spines

skin usually with bony,
raised tubercles

anal fin

absent

5-7 pelvic-fin rays, often
elongate in juveniles

anterior dorsal-fin rays
o extremely elognate,
crimson-red in life

REGALECIDAE Vol. 2, p. 959

Oarfishes

To about 17 m. Mesopelagic. Rare. A single
species in the area.

elongate pelvic-fin ray

anal fin absent body greatly elongated
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Order POLYMIXIIFORMES - Beardfishes

POLYMIXIIDAE Vol. 2, p. 960 R A SINGLE CONTINUOUS,

LUMINOUS ORGANS LONG-BASED DORSAL FIN

B eard f| S h es ‘WITH 4-6 SPINES AND 26-37
. . ﬂ( SOFT RAYS
To 43 cm. Dimersal on soft or semi-hard bot- .
toms between 50 and 800 m. Two species in
the area.
NO DISTINCT MUCOUS
CAVITIES ON HEAD
PAIR OF BARBELS ON
MIDDLE OF LOWER JAW

\ PELVIC FINS SUBABDOMINAL, BEHIND
INSERTION OF PECTORAL FINS, WITH
7 SOFT RAYS

Order OPHIDIIFORMES - Brotulas and allies

NO SHARP FIN SPINES

CARAPIDAE Vol. 2, p. 963

Pearlfishes

To 37 cm. Demersal. In the area, 1 free living
deep-sea species, 1 free living shallow-water
species, and 1 species that lives inside sea

cucumbers. pelvic fins

PELVIC FINS ABSENT OR FAR FORWARD,

CLOSE TOGETHER, AND FILAMENTOUS usually
WITH NO MORE THAN 2 RAYS absent DORSAL AND ANAL FINS  anal-fin rays longer
o JOINED TO CAUDAL FIN than opposing
anal-fin origin far forward, dorsal-fin rays
usually under pectoral fin
anterior nostril
midway between
OPHIDIIDAE Vol. 2, p. 965 upper lip and spine on dorsal-fin rays usually

posterior nostril opercle equal to or longer than
opposing anal-fin rays

Cusk-eels, brotulas

To 200 cm, Typically demersal, shallow water
down to 8 370 m. Over 65 speciesin the area.

usually more than 7 gill ~ anus usually posterior scales present
rakers on anterior arch to pectoral fins
BYTHITIDAE Vol. 2, p. 973 . dorsal-fin rays usually
spine on opercle equal to or longer than

opposing anal-fin rays

Viviparous brotulas

To 50 cm, typically less than 10 cm. In caves
and demersal down to 2 000 m. Eighteen spe-

cies in the area. / 7L

anterior nostril immediately

above upper lip scales usually usually less than 7 ~ dorsal and anal fins joined
gill rakers on to or free from caudal fin

anterior arch

present
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APHYONIDAE Vol. 2, p. 975 spine on opercle skin loose, transparent,

eyes ,Sm,au or weak or absent .
indistinct and gelatinous

Aphyonids
To 25 cm. Demersal usually between 250 and
5 600 m. Rare. Eight species in the area.

scales absent

Order GADIFORMES - Hakes, Cods, and allies

1% dorsal fin high and short-based,
MACROURIDAE Vol. 2, p. 977 e usually with a long, often serrate,

caudal fin

Grenadiers d
. orsal fin
To about 110 m. Benthopelagic from a depth 4+ ot close to 1% absent
of about 250 to below 4 000 m. About 34 spe- (LA @) b e .
cies in the area. no teeth on 5 ! B
roof of mouth g T

znd

_— anal fin usually with larger
rays than opposing 2"
dorsal-fin rays

BARBELS OFTEN
PRESENT ON CHIN

PELVIC FINS BELOW OR ANTERIOR
TO PECTORAL FINS AND WIDELY
SEPARATED FROM EACH OTHER,

AL SIANCITIS WL NO TRUE SPINES IN FINS (ALTHOUGH

underside of body USUALLY ENTIRE, BUT REDUCED TO “ONG DORSAL AND gp N5 RAYS PRESENT IN DORSAL
FILAMENTS IN SOME SPECIES ARIAL LINE FIN OF MOST MACROURIDS)
1% dorsal fin
BATHYGADIDAE Vol. 2, P. 988 with spinous ray
snout not
Bat hyg adids protruding / 2 dorsal fins, 2“:1
: s

To about 60 cm. Benthopelagic on continental / ‘7 close behind 1 no caudal fin

slope from 300 to 2 700 m. Six species in the
area.

N

2% dorsal fin with rays

longer than anal fin

MACROUROIDIDAE Vol. 2, p. 991 head enormous,

soft, and round

single dorsal
fin

\

Macrouroids

To 35 cm. Bentho- to bathypelagic. Two spe-
cies in the area.

/ no caudal fin

small pelvic fin
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STEINDACHNERIIDAE | Vol. 2, p. 993
2 dorsal fins, the

2™ close to 1%
caudal fin

absent

Luminous hake
To about 30 cm. Benthopelagic between 350
and 550 m. A single species.

j-— anterior portion of
anal fin elevated
anus between

pelvic fins

2 dorsal fins, the
MORIDAE Vol. 2, p. 995 ond e cived caudal
peduncle
Moras very narrow

To 65 cm. Benthopelagic on deep continental
shelf and the continental slope. Eight species
in the area.

teeth on roof of

mouth few or absent

pelvic fins in

thoracic position,

with 1-6 soft rays

caudal fin separate from
dorsal and anal fins

MELANONIDAE Vol. 2, p. 1001
1 long-based dorsal fin

head covered with
free neuromasts narrow caudal
peduncle

Pelagic cods
To 25 cm. Meso- to bathypelagic. A single spe-
cies in the area.

teeth on roof

of mouth
caudal fin present

2" dorsal fin

BREGMACEROTIDAE | Vol. 2, p. 1003 15 dorsal fin a
single ray on head deeply notched

Codlets
To 10 cm, but usually 5 to 6 cm. Epi- to
mesopelagic in coastal and oceanic waters.

At least 4 species in the area.
5 =
pelvic fins
filamentous, placed \

under head

anal fin deeply
notched
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PHYCIDAE Vol. 2, p. 1005
Phycid hakes

To 120 cm, usually 20 to 40 cm. Demersal on
soft bottoms from shallow areas to upper con-
tinental slope. Seven species in the area.

2 dorsal fins
caudal fin rounded,
well developed

short barbel 2 long,

slender rays

GAIDROPSARIDAE Vol. 2, p. 1015

. dorsal fin in 3 parts: single
Rocklin gs ray, low ridge, and longbased
To 41 cm. Demersal on soft bottoms from 20 to
650 m. A single species in the area.

barbels \

v-shaped crest
on top of head

2 dorsal fins, the 2"
with 2 well-defined lobes

MERLUCCIIDAE Vol. 2, p. 1017

emarginate well
developed caudal fin

Merlucciid hakes

To about 80 cm. Benthopelagic, from coastal
waters to below a depth of 1 000 m. Two spe-
cies in the area.

lower jaw anal fin similar in shape to
protrudes 2™ dorsal fin
long dorsal fin
GADIDAE Vol. 2, p. 1021 divided into 3 parts

Cods

To 200 cm. Demersal, benthopelagic, and pe-
lagic down to more than 1 000 m. Mostly tem-
perate but 3 species occur in the very
northern range of the area.

small chin
barbel f

anal fin divided
into 2 parts

pelvic fins
short, thoracic

click for next page
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Order BATRACHOIDIFORMES - Toadfishes

1"DORSAL FIN
WITH 2-3 SPINES

BATRACHOIDIDAE Vol. 2, p. 1026 /

HEAD LARGE 2 DORSAL FINS

AND DEPRESSED

Toadfishes

To 57 cm. Demersal, mostly coastal and some 3 = ST —
in brackish waters. Twenty-three species in (il s T

the area.
LARGE MOUTH USUALLY
WITH FLESHY TENTACLES
/ GILL OPENING SMALL, 1 TO SEVERAL LATERAL
RESTRICTED TO SIDES
PELVIC FINS JUGULAR, WITH R AT EINES(ONIBODY
1 SPINE AND 1-3 SOFT RAYS
BODY COMPRESSED
Order LOPHIIFORMES - Anglerfishes and allies
1"SPINE OF DORSAL FIN ON HEAD .
LOPHIIDAE Vol. 2, p. 1043  AND USUALLY MODIFIED TO FORM head and anterior body
A ‘FISHING POLE’ (ILLICIUM) WITH broadly depressed
BAIT (ESCA) AT ITS TIP

Anglerfishes, goosefishes

To about 200 cm. Demersal on continental l
slope, between depths of 200 and 1 000 m.
Six species in the area.

long cephalic dorsal-fin
<—— spines present skin naked

head with numerous sharp
spines and ridges

GILL OPENINGS SMALL AND CIRCULAR,
USUALLY LOCATED BELOW OR BEHIND
PECTORAL FINS

BODY GLOBULOSE
mouth very OR DEPRESSED

large and wide
numerous long, sharp,

depressible teeth

PELVIC FINS ABSENT OR IN FRONT
OF PECTORAL FINS, WITH 1 SPINE
AND USUALLY 4 SOFT RAYS

ANTENNARIIDAE Vol. 2, p. 1050

Frogfishes body globose, slightly
R

To about 50 cm. Mostly demersal shallow wa- - /;2; compressed

ters. Seven species in the area. LT —=

numerous small
villiform teeth

’ —=
gill openi

SN

pectoral-fin lobe elongate, very small
leg-like
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CHAUNACIDAE Vol. 2, p. 1052

skin loose and flacid, densely covered
with minute spine-like scales

mouth large, opening
dorsally or obliguely

Sea toads

To 30 cm. Demersal on continental slope be-
tween 90 and 2 600 m. Three species in the
area.

conspicuous network of sensory gill opening \ body globose

canals on head and body very small

OGCOCEPHALIDAE Vol. 2, p. 1054

head strongly depressed

Batfishes into a circular or

triangular disc

To 25 cm. Demersal, typically in less than
200 m, some species to over 1 000 m. Four-
teen species in the area.

o ‘ = s L i E
lure very short, / /@(v
hidden below the e ~_ pectoral fins behind head
pointed snout disc, elongate and leg-like

gill opening small,
facing dorsally

dorsal view

numerous branched
filaments at tip of

CAULOPHRYNIDAE Vol. 2, p. 1057 illicium

/

Fanfin anglerfishes ‘
\\\‘\ sensor cutaneous

To 17 cm. Mesopelagic and bathypelagic. Two ‘ filaments
species in the area.

dorsal and anal
fins extremely
long
males smaller than and
parasitic on females

pelvic fins absent

NEOCERATIIDAE Vol. 2, p. 1058

“fishing pole”
Neoceratiid anglerfishes absent

To 7.5 cm. Mesopelagic and bathypelagic.
One species in the area.

elongate compressed body

2-3 series of mobile,
hooked teeth on outer
margin of jaws

pelvic fins males smaller than and
absent parasitic on females
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MELANOCETIDAE Vol. 2, p. 1059

) =— esca conspicuous, bulbous

body glob:
ody globose and bioluminescent

Black devils

To 12 cm. Mesopelagic and bathypelagic. Two

species in the area. .
males free-living, smaller

than but not parasitic on
females

skin smooth, appearing

pelvic fins absent
naked

HIMANTOLOPHIDAE | \Vol. 2, p. 1060 . esca conspicuous and

= bioluminescent

Footballfishes

To 47 cm. Mesopelagic and bathypelagic.
Nine species in the area.

widely spaced bony plates
with a median spine

body deep, globose

males free-living, smaller
than but not parasitic on

femal
emales pelvic fins absent

DICERATIIDAE Vol. 2, p. 1062

T esca conspicuous and

bioluminescent

Diceratid anglerfishes

To about 24 cm. Mesopelagic and
bathypelagic. Two species in the area.

males free-living, smaller
than but not parasitic on
females

body deep, globose
pelvic fins absent

1% dorsal-fin spine emerging well
behind tip of snout, esca

ONEIRODIDAE Vol. 2, p. 1063 conspicuous and bioluminescent

Dreamers
To 28 cm. Twenty species in the area.

males free-living, smaller
than but not parasitic on
females

pelvic fins absent
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THAUMATICHTHYIDAE | Vol. 2, p. 1065

Wonderfishes upper jaw extending far
forward of lower jaw slender, elongate body

To 30 cm. Mesopelagic and bathypelagic.
Four species in the area.

esca suspended from roof
of mouth

pelvic fins absent

males free-living, smaller than
but not parasitic on females

CENTROPHRYNIDAE | Vol. 2, p. 1066

esca conspicuous and
an< bioluminescent

Deepsea anglerfishes

To 23 cm. Mesopelagic and bathypelagic. One
species in the area.

elongate compressed body

males free-living, smaller
than but not parasitic on
females

pelvic fins absent

CERATIIDAE Vol. 2, p. 1067 2-3 modified dorsal-fin rays with

bioluminescent gland just anterior
to soft dorsal-fin origin

esca bioluminescent

Sea devils

To 77 cm. Mesopelagic and bathypelagic.
Three species in the area.

skin with numerous
close-set dermal spines

4 < males smaller than and

elongate compressed body parasitic on females

pelvic fins absent

GIGANTACTINIDAE |  Vol.2,p. 1068  1* dorsal-fin spine emerging

. esca bioluminescent
from extreme tip of snout

Whipnose anglerfishes

To 40 cm. Mesopelagic and bathypelagic.
Eight species in the area.

skin with numerous
close-set dermal
spinules

males free-living, smaller
than but not parasitic on
females

elongate compressed body pelvic fins absent
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LINOPHRYNIDAE Vol. 2, p. 1069
esca conspicuous and
Netdevils bioluminescent
To 23 cm. Mesopelagic and bathypelagic.
Eleven species in the area.
skin naked

short globose body

males smaller than and pelvic fins absent

parasitic on females

elongate hyoid barbel with
many small light organs

Order MUGILIFORMES - Mullets

2 WIDELY SEPARATED DORSAL FINS,
THE 1" WITH 4 SPINY RAYS, THE 2"

MUGILIDAE Vol. 2, p. 1071 ILANMDLAL LLLIND
ABSENT WITH SOFT RAYS; BOTH FINS WITH
SHORT BASES
Mullets PECTORAL FINS
HIGH ON BODY

To 120 cm. Usually demersal in coastal wa-
ters, but also in brackish and fresh water. Nine

species in the area.
ADIPOSE EYELID

PRESENT
PELVIC FINS

SUBABDOMINAL, WITH 1
SPINE AND 5 SOFT RAYS

Order ATHERINIFORMES - Silversides

SMALL FISHES
ATHERINIDAE Vol. 2, p. 1086 2 WELL-SEPARATED
PE DORSAL FINS, 1" WITH
. CTORAL FINS
premaxilla not | HiGH ON BODY FLEXIBLE SPINES

Silversides protractile
To about 10 cm. Pelagic in coastal and brack- ,///——~
ish waters. Three species in the area. (\@J /\/z S ————

premaxilla distal end ~J
not expanded PELVIC FIN ABDOMINAL,
ST ST WITH 1 SPINE AND 5 SOFT
RAYS

ON SIDES
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ATHERINOPSIDAE Vol. 2, p. 1090

New World silversides

To about 15 cm. Pelagic in coastal waters. Around

21 species.

distal end of premaxilla
expanded

premaxilla protractile

Order BELONIFORMES - Needlefishes, Flyingfishes, and allies

BELONIDAE Vol. 2, p. 1104

Needlefishes

To about 200 cm. Epipelagic in coastal and
oceanic waters. Seven species in the area.

SCOMBERESOCIDAE

Vol. 2,p. 1114

Sauries

To about 76 cm. Pelagic in oceanic surface
waters.

EXOCOETIDAE Vol. 2, p. 1116

Flyingfishes
To about 45 cm. Epipelagic in coastal and oce-
anic waters. Fourteen species in the area.

HEMIRAMPHIDAE
Halfbeaks

To 44 cm. Epipelagic in coastal and offshore
waters. Ten species in the area.

Vol. 2, p. 1135

both jaws extended
into a beak, with

SMALL TO MEDIUM-SIZED FISHES, EITHER
WITH 1 OR BOTH JAWS EXTENDED INTO
BEAK, OR WITH PECTORAL AND SOMETIMES
PELVIC FINS VERY LARGE, WING-LIKE

NO SPINES
IN FINS

nostrils in front of eyes

PELVIC FINS
ABDOMINAL

LATERAL LINE NEAR
VENTRAL PROFILE
OF BODY

sharp teeth

5-6 dorsal and
anal finlets

both jaws prolonged

pectoral fins high on
sides, greatly enlarged

lower jaw usually
extended into a beak
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Order CYPRINODONTIFORMES - Killifishes and allies

FIN SPINES RARELY SINGLE DORSAL
PRESENT FIN
RIVULIDAE Vol. 2, p. 1145 dorsal-fin origin over last
PROTRUSIBLE 2-3 anal-fin rays

New World rivulines UREERIAW

To 10 cm. Most species found in fresh water g . .
but 2 species in the area found in mangrove <N T -
swamps and salt marshes.

teeth conical

PELVIC FINS ABDOMINAL

FUNDULIDAE Vol. 2, p. 1147 dorsal fin about at midbody, its

origin in front of or slightly beh
Fundulid killifishes

anal-fin origin
To 30 cm, typically smaller. Most species
found in fresh water but 13 species in the area
are found in estuaries, salt marshes,
hypersaline waters, and coastal areas.

conical teeth body elongate to

moderately deep

ANABLEPIDAE \Vol. 2, p. 1152 eyes prominent, divided dorsal fin set far

horizontally in 2 halves posteriorly

Foureyed fishes @
To about 35 cm. Mostly fresh-water fishes but F\\@/—/j

2 species in the area also found in shallow S

coastal and estuarine waters.

POECILIIDAE Vol. 2, p. 1154

Poeciliids

To 20 cm length. Most species are found in
fresh water but 24 species in the area are tol-
erant to brackish or marine salinity and may
occasionally be found in coastal waters.

mouth small,
terminal male

males with elongate
gonopodium (modified anal fin)

3™ anal-fin ray unbranched
in both males and females
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CYPRINODONTIDAE Vol. 2, p. 1158 dorsal-fin origin anterior to

anal-fin origin

Pupfishes teeth usually

To 8 cm. Most species restricted to fresh wa- tricuspid 7 _____

ter, but 8 species in the area enter and may be \ \ .
common in salt marshes, mangroves, estuar- 7 S
ies, and coastal marine waters. /

mouth small, terminal,
upward-directed

stout body X all anal-fin rays
branched
Order STEPHANOBERYCIFORMES - Whalefishes and allies
MOSTLY MESO-, BATHY-, AND BENTHOPELAGIC BODY USUALLY
FISHES: AN ILL-DEFINED ORDER CLOSELY RELATED ROUNDISH OR
TO THE BERYCIFORMES, BASED CHIEFLY ON
MELAMPHAIDAE Vol. 2, p. 1162 OSTEOLOGICAL CHARACTERS OBLONG

Bigscales dorsal fin with 1-3 spines 1?) z;i%LéggiiA;Azlg
. d 9-18 soft

To about 16 cm. Meso- and bathypelagic at o > A s

depths of 200 to 2 000 m. Around 20 species .

in the area.

large mucous cavities on head
separated by thin ridges

lateral line reduced to 1-2 pored
scales behind upper edge of opeculum

FIN SPINES OFTEN

PRESENT
PELVIC FINS ABSENT, JUGULAR

WITH 4-10 RAYS, THORACIC WITH ) o
1-3 RAYS OR 1 SPINE AND 6-8 RAYS, pelvic fins thoracic, with 1
OR ABDOMINAL WITH 5-6 RAYS spine and 6-8 rays

GIBBERICHTHYIDAE | Vol. 2, p. 1164 well-developed lateral line as vertical
. . rows of papillae overlying scales
Gibberfishes

To about 9 cm. Meso-, bathy-, and
benthopelagic over continental slopes and off
islands. One species in the area.
large mucous
cavities on head
separated by thin

dorsal fin with 5-7 spines
and 8-9 soft rays

ridges pelvic fins abdominal, with

5-6 soft rays dorsal and anal fins preceded by
separate, wide-spaced fin spines

STEPHANOBERYCIDAE (Vol. 2, p. 1166

spinose bony ridges 9-12 procurrent spines

Pricklefishes

To about 14 cm. Benthopelagic or abyssal
benthic at depths of 945 to 5 308 m. Two spe-
cies in the area.

PN

pelvic fin minute with no /
spine and 5 soft rays
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ll-developed lateral line body flabby, somewhat dorsal and anal
RONDELETIIDAE Vol. 2, p. 1168 Well-developed lateral ine whale-shaped fins set far back

as vertical rows of scales

Redmouth whalefishes

To 11 cm. Meso- and bathypelagic. Two spe-

cies in the area.
no external

body scales

jaws not extending beyond
posterior margin of eye pelvic fins abdominal,

with 5-6 soft rays

no fin spines

BARBOURISIIDAE Vol. 2, p. 1170

well-developed lateral line body flabby, somewhat 4 a1 and anal
whale-shaped fins set far back

Redvelvet whalefish

To 38 cm. Mesopelagic as juveniles and
benthopelagic as adults. One species in the
area.

small scales with a central spine
giving a velvet-like texture

jaws extending far beyond no fin spines

posterior margin of eye pelvic fins abdominal,

with 6 soft rays

CETOMIMIDAE Vol. 2, p. 1171 body flabby, somewhat dorsal and anal
very well-developed whale shaped fins set far back
Whalefishes

lateral line
To 41 cm. Bathy- and benthopelagic. Around
12 species in the area.

no external body scales jaws extending far beyond no pelvic fins

. ) no fin spines
posterior margin of eye P

dorsal fin set

MIRAPINNIDAE Vol. 2, p. 1174 far back

no lateral line body elongate

Tapetails

To 5 cm. Larvae and juveniles epipelagic,
adults probably mesopelagic. Two species in
the area.

pelvic fins jugular,

jaws not extending beyond with 4-10 rays

posterior margin of eye no body scales

no fin spines

MEGALOMYCTERIDAE | Vol. 2, p. 1176 dorsal and anal
body elongate fins set far back

N

Bignose fishes no fin spines
To 7 cm. Meso- and bathypelagic. Three spe-

cies in the area.

jaws not extending beyond
posterior margin of eye

. body scales absent or
pelvic fins absent or small to moderate,
thoracic with 1-3 rays non-imbricate
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Order BERYCIFORMES - Squirrelfishes and allies

no fin spines

Vol. 2, p. 1178

ANOPLOGASTRIDAE

Fangtooths
To 16 cm. Meso- and bathypelagic. Two spe-
cies in the area.

teeth as large fangs in —
premaxilla and dentary

PELVIC FINS ABDOMINAL
(ANOPLOGASTRIDAE) OR THORACIC,
WITH 0-1 SPINES AND USUALLY GREATER
THAN 6 SOFT RAYS

teeth small, in
villiform bands

Vol. 2, p. 1180

DIRETMIDAE

Spinyfins
To 37 cm. Meso-, bathy-, and benthopelagic.
Three species in the area.

no true fin spines (although

pelvic fins have 1 laminar — "=\

serrate spine)

Vol. 2, p. 1182

ANOMALOPIDAE

Flashlight fishes

To 11 cm. Sheltering in caves or in deep water
adjacent to coral reefs during the day; on
moonless nights migrating to shallow water
around coral reefs. A single species in the <, )

1% dorsal fin
with 4 spines

area.
large conspicuous light
organ under eye
sensory canals and
TRACHICHTHYIDAE | Vol.2,p. 1184  spinous ridges
covered by
Slimeheads membranous skin

To about 60 cm. Benthopelagic from a depth
of about 75 to 1 500 m. Five species in the

area.

flat, triangular
preopercular spine

TRUE FIN SPINES IN ALL FAMILIES EXCEPT
ANOPLOGASTRIDAE AND DIRETMIDAE

<« dorsal fin with long
base and 16-19 soft

anal fin with 7-9
soft rays
CAUDAL FIN WITH
16-17 BRANCHED OR
18-19 PRINCIPAL RAYS
dorsal fin with very long
base and 24-30 soft rays

~ anal fin with
18-24 soft rays

2" dorsal fin with 2
spines and 14 soft rays

3-8 strong spines and
12-18 soft rays

large keeled
scutes
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BERYCIDAE Vol. 2, p. 1189
eyes very lateral-line scales extend

Alfonsinos large / onto caudal fin

To 55 cm. Demersal or benthopelagic down to
1 300 m. Two species in the area.

no opercular

spines
1 spine and
9-13 soft rays \
HOLOCENTRIDAE Vol. 2, p. 1192 edges of external dorsal fin with 1112
- i P bones of head ~
Squirrelfishes, soldierfishes i spines

To about 35 cm. Demersal, mostly on shallow spines

coral reefs or rocky bottoms but some species
in depths of 200 m or more. Eleven species in

the area. eye very
large

1 spine and 7
soft rays

N

4 spines in
anal fin

Order ZEIFORMES - Dories and allies

BODY USUALLY 5-10 PROMINENT
PARAZENIDAE Vol. 2, p. 1203  COMPRESSED AND SPINES IN ANTERIOR
DEEP PART OF DORSAL FIN
o CAUDAL FIN WITH
Parazen 2 lateral lines W/’ / -~ @R B
To 30 cm. Demersal at depths from 150 to L — BRANCHED RAYS
600 m. One species in the family. ~ /m\ N T
JAWS GREATLY ] \i./’ AT
PROTRUSIBLE s b
BODY USUALLY \ P e
COMPRESSED AND DEEP Sy - )
=l (/\< body depth about
SOFT RAYS OF DORSAL, ANAL, AND /——\g\ ——"" equal to head length
EECTORAL FINS NOT BRANCHED no pelvic-fin spines (1 S PELVIC FINS SUBTHORACIC OR
unbranched ray and 6 branched THORACIC WITH OR WITHOUT A
SPINE AND 5-10 SOFT RAYS
ZENIONTIDAE Vol. 2, p. 1205

. . body depth about equal
Zeniontids to head length

To 10 cm. Demersal at depths between 300
and 600 m. A single species in the area.

anal fin with 1

pelvic fin with 1 spine and —>\ .
weak spine

6 soft rays
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ZEIDAE Vol. 2, p. 1207

body depth greater than head

Dories length

To 90 cm. Demersal at depths of about 100 to
600 m. Two species in the area.

ey
pelvic fins ahead of pectoral fins, with \"‘\\
1 spine and 5 soft rays or no spines and 1-3 anal-fin
9-10 soft rays spines

OREOSOMATIDAE Vol. 2, p. 1212

eye large, 0.3-0.5 body depth greater than
head length P %\f\ — head length

Oreos
To 52 cm. Benthopelagic on continental slope

in 400 to 1 500 m. Two species in the area. & D \\ e
\\

pelvic fin with 1 spine and \\ /)(
5-6 branched rays —_—
1 fin with 2-3
GRAMMICOLEPIDAE | Vol. 2, p. 1214 anal fin with 2-3 spines
body depth greater scales linear,

Tinselfishes than head length

To 65 cm. Demersal at depth of about 90 to
900 m. Two species in the area.

p
/"“

elongated vertically

4% .

pelvic fin with 1 spine and \ - \
SO s . 6 soft rays
. Juvenile anal fin with 2
spines
CAPROIDAE Vol. 2, p. 1217
Boarfishes body depth greater
To 22 cm. Benthopelagic from depths of 65 to than head length

600 m. Two species in the area

scales with denticulated
posterior ridge or keel and

mouth —>QW N e
small denticles Vi {

small,
oblique

pelvic fins behind h
pectoral fins, with 1 \J

[
spine and 5 soft rays \{ /" T 3 spines in anal fin
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Order GASTEROSTEIFORMES - Pipefishes and allies

SNOUT TUBE-LIKE
SYNGNATHIDAE Vol. 2, p. 1221 Sﬁg'ﬁfﬁlggTT%V
~ FORM SERIES OF

Pipefishes and seahorses BONY PLATES

To about 30 cm. Demersal in littoral and
coastal waters. There are 27 pipefishes and 4
seahorse species in the area.

body encased in _—"

numerous joined
/ bony rings

pelvic fin absent

mouth small
Hippocampus

Syngnathus

AULOSTOMIDAE Vol. 2, p. 1226

8-13 isolated dorsal-fin spines

Trumpetfishes

To 75 cm. Demersal in coastal waters. A single
species in the area.

short barbel

FISTULARIIDAE Vol. 2, p. 1227

caudal fin filamentous,
consisting of 2 rays

Cornetfishes

To 200 cm. Demersal from shallow seagrass
beds and coral reefs and to depths over 10 m
on soft bottoms. Two species in the area.

dorsal and anal fins
short-based and opposed,
each with 14-16 soft rays

MACRORAMPHOSIDAE | Vol. 2,p.1229

2" dorsal-fin spine very long

and stout, serrate posteriorly

Snipefishes

To 15 cm. Demersal to mesopelagic between
depths of 25 and 600 m. A single species in
the area.
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Order SCORPAENIFORMES - Scorpionfishes, Searobins, and allies

USUALLY WELL-DEVELOPED SPINES
ON HEAD, AND PROMINENT SPINES IN

DACTYLOPTERIDAE Vol. 2, p. 1230 DORSATIFIN

2 free spines and

CAUDAL FIN
2 dorsal fins

RARELY

Flying gurnards

To 45 cm. Demersal on sandy or muddy bot-
toms to depths of about 80 m. A single species
in the area.

long keeled

head encased in
bony shield

+—— pectoral fins

very large preopercular

spine -

CHEEKS WITH BONY STRUT
(POSTERIOR EXTENSION OF

LIRERS ORBITATIBONERO PECTORAL FINS USUALLY ROUNDED,

PREOPERCLE) MEMBRANES BETWEEN LOWER RAYS
. OFTEN REDUCED OR ABSENT
dorsal view
numerous
SCORPAENIDAE Vol. 2, p. 1232 head

spines

Scorpionfishes, rockfishes

To 45 cm. Demersal, typically in shallow hard
bottom but some on soft bottom down to
800 m. Around 30 species in the area.

more preopercular spines
bony strut on cheek

TRIGLIDAE Vol. 2, p. 1266 TR bt

Searobins \ j%& m
/@\j 10,

To about 45 cm. Demersal, from the coastline

) »
to a depth of about 180 m. Nineteen speciesin " %_ '
the area. - %j{ )
snout pointed 3 RS S
N\\

3 lower rays of’
pectoral fin free

PERISTEDIIDAE Vol. 2, p. 1278
external sheu consisting of
Armoured searobins rostral 4 rows of SPnon scutes on
. . H €achn siae
To 30 cm. Demersal, typically in water deeper Pr°1°“gat‘° 71_‘

than 180 m. Around 12 species in the area.

. 2 lower rays of
chin barbels pectoral fins free
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Order PERCIFORMES: Suborder PERCOIDEI - Perch-like fishes

The order Perciformes is the most diverse order of fishes with a little over 65 families represented in the
Western Central Atlantic. Therefore, the order is broken down into its component suborders to make this guide
to families easier to use. The first suborder, the Percoidei, contains the bulk of the perciform diversity and in-
cludes around 35 families.

TYPICALLY 1 OR 2 DORSAL 2 separate dorsal fins, the 18
FINS WITH SHARP SPINES AS with 8 spines, the 2" with 1
ENIFRIORIBIHMRNES spine and 8-11 soft rays
CENTROPOMIDAE \Vol. 2, p. 1286
8 spines in 1% lateral line
Snooks dorsal fin

extending onto
To 130 cm. Demersal in shallow coastal and caudal fin
brackish waters, sometimes in fresh waters.
Six species in the area. e
MAXILLARY BONE NOT INCLUDED IN <® \ ) Tt » ‘;_ .

GAPE OF MOUTH, POSITIONED DORSAL :
TO THE TOOTH-BEARING PREMAXILLA

SPINES USUALLY PRESENT IN DOR-
SAL, ANAL, AND PELVIC FINS

PELVIC FINS USUALLY THORACIC, WITH 3 spines in
1 SPINE AND 5 SOFT RAYS anal fin
MORONIDAE Vol. 2, p. 1294 dorsal fin notched to base, the
P rear edge of preopercle 1% with 8-9 spines, the 2" wyith
Tem perate basses with 2 flat points 1 spine and 10-13 soft rays

To 180 cm. Anadromous in rivers, estuaries,
and coastal waters. A single species in the * ' e
area. )

small, conical teeth in jaw

villiform teeth on vomer,
palatines, and tongue maxilla widely
expanded

posteriorly

POLYPRIONIDAE Vol. 2, P. 1297 Operc]e with distinctive caudal fin truncate

ridge ending in spine or rounde
Wreckfishes s mﬂﬂ’/’/,/'/l///[//‘ \d ’

To 200 cm. Prefers deep rocky slopes. A sin-

gle species. @
small teeth in jaws, roof of ~_
mouth, and tongue <N
dorsal fin divided to base or completely
separate, the 1% with 7-10 spines, the 2™ with
ACROPOMATIDAE Vol. 2, p. 1299 1 spine and 9, 10, or 14 soft rays
edge of opercle with 1-2
flat points or several spines
Temperate ocean-basses P veralspines

To 80 cm. Benthopelagic at depths between
87 and 910 m. Nine species in the area.

maxilla mostly exposed
when mouth closed

anal fin with 2-3 spines
and 6-9 or 12 soft rays
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SYMPHYSANODONTIDAE | Vol. 2, p. 1304 dorsal fin usually with 9

spines and 10 soft rays

2 opercular spines

Bunquelovelies

To about 15 cm. Demersal on continental shelf
and upper continental slope. Two species in
the area.

most of head, maxilla, and
dentaries covered by scales

SERRANIDAE Vol. 2, p. 1308 edge of single, continuous dorsal fin

preopercle

_ e
Groupers, hamlets, hinds, seabasses, serrate
sand-perches, tatleys . —

To about 250 cm (exceptional). Demersal in A\ 0 0\ TUv——__
coastal waters usually shallower than 200 m. :
Around 90 species in the area.

tip of maxilla mostly exposed
when mouth closed

usually 3
opercular spines

roof of mouth usually

with small teeth

3 spines in
anal fin

Serranus

Rypricus lateral line absent or

interupted

GRAMMATIDAE Vol. 2, p. 1370

Basslets

To 8 cm. Demersal mostly in coral and rocky
reefs to a depth of about 50 m. Eleven species 4 D LU —
in the area.

2 or fewer flat

i 1
spines on opercle 1% ray of pelvic fin

elongate
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OPISTOGNATHIDAE | Vol. 3, p. 1375 1011 SPIRES I eral line high and
. short
Jawfishes

To 19 cm. Demersal typically shallower than
30 m, living in burrows. Seventeen species in

the area.

pelvic fins inserted anterior to Longhopisthus

pectoral fins, outer 2 segmented
rays unbranched and stout

2 or 3 spines in
anal fin

continuous dorsal fin with 10
spines and 11-15 soft rays

PRIACANTHIDAE Vol. 3, p. 1379

. eyes very large /
Bigeyes
To 65 cm. Demersal, generally on coral or
rocky reefs from the coastline to a depth of

about 400 m. Four species in the area. 7

mouth large, . - \
strongly ) i

oblique R
" / \\kﬁ\/

pelvic-fin insertion in front \\
of pectoral fins pelvic fins .
joined to body by 3 spines in anal fin
a skin fold
2 separate

dorsal fins

APOGONIDAE Vol. 3, p. 1386 6 spines in 1
dorsal fin

Cardinalfishes

To 11 cm. Demersal mostly on coral reefs from
the coastline to a depth of 100 m.
Twenty-three species in the area. .

eyes large

2 spines and 8 soft

maxilla wide, without scales,
rays in anal fin

the upper part concealed
when mouth closed

2 dorsal fins, the 1% with 6-8 spines the
O D Vol. 3, p. 1392 2" with 1 spine and 7-10 soft rays

Deepwater cardinalfishes eyes large lateral 101:3 dea’;t;flllds onto

To about 50 cm. Near bottom at depths from
75t0 3 700 m. Eight species inthe area. 2T\ -l T

maxilla narrow : .
anal fin with 1-3 spines
and 7-10 soft rays

click for next page
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BRANCHIOSTEGIDAE | Vol. 3, p. 1395

Tilefishes

Mostly on soft or rubble bottoms from 10 to
600 m. Branchiosteginae with 8 species and .
Malacanthinae with 1 species in the area.

long dorsal fin with 4-5
spines and 54-60 soft rays

Branchiosteginae

/

anal fin with 1-2 spines
and 13-25 soft rays

opercle with I anal fin with 1 spine and Malacanthinae

sharp spine 48-55 soft rays
POMATOMIDAE Vol. 3, p. 1412 7-8 short spines in 1! 1 spine and 23-28 soft
dorsal fin rays in 2" dorsal fin
Bluefishes
To 110 cm. Epipelagic in coastal waters. A sin-
gle species

mouth large, terminal, with
a single row of sharp teeth
anal fin with 2

spines

ECHENEIDAE Vol. 3, p. 1414

dorsal and anal fins long,
Remoras lacking spines

To 90 cm. Pelagic in coastal and oceanic wa-
ters. They attach by means of their sucking
disc to large fish, sea turtles, and marine
mammals. Eight species in the area.

sucking disc

dorsal view of head

head broad and 7-9 short, free spines in dorsal fin

RACHYCENTRIDAE Vol. 3, p. 1420 depressed
Cobia

To 200 cm. Pelagic in coastal waters, from the
surface to a depth of 50 m. A single speciesin
the area.
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CORYPHAENIDAE Vol. 3, p. 1422

dorsal-fin origin on nape
j dorsal and anal fins long,without

Dolphinfishes

To 200 cm. Pelagic in oceanic waters. Two
species, both in the area.

spines or finlets, reaching almost
to caudal fin

in males

2 dorsal fins, sometimes separate, the 15 with

CARANGIDAE Vol. 3, p. 1426 4-8 spines, the 2% with 1 spine and 18-39 rays

finlets present in
some species

/
7 »)”)”)»»>>>>>>>>>>>>>> ey
. 3

\
\' scutes often present

anal fin with 1-2 separate
spines followed by 1 spine
and 15-28 soft rays

Jacks, scads, and allies ™~ /

To 150 cm. Demersal or pelagic in coastal and

oceanic waters. Thirty-two species in the
area.

Selene

Trachinotus

Elegatis

BRAMIDAE Vol. 3, p. 1469 a single long-based
e dorsal fin

Pomfrets

To 100 cm. Epi- or mesopelagic. Nine species
in the area.

maxilla broad
and scaly

scales large, often keeled or
pectoral fins long and ; with spinous projections
wing-like
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CARISTIIDAE Vol. 3, p. 1473

dorsal fin sail-like,

Manefishes originates on head

To about 27 cm. Epi- to bathypelagic. A single
species of questionable identity reported from
the area. steep head

caudal fin
truncate

snout truncated

pelvic fin fits into
groove in belly

EMMELICHTHYIDAE | Vol. 3, p. 1475 dorsal fin notched or separate,
with 11-13 spines

Rovers, rubyfishes
To 55 cm. Near bottom at depths between 57
and 500 m. Two species in the area.

jaws
toothless
or with
minute
testh 3 spines in
. . anal fin
maxilla large and scaled, ~ upper jaw strongly protrusible

exposed when mouth closed
dorsal fin continuous, usually
with 10 spines

LUTJANIDAE Vol. 3, p. 1479 no scales between

mouth and eyes

Snappers

To 160 cm. Demersal, from shallow areas to a
depth of around 550 m; some species enter
brackish or hypersaline waters. Eighteen spe-

cies in the area. . /
teeth in jaws all
conical

tip of maxilla

vomer and palatines  hidden beneath
with teeth suborbital bone

3 spines in
anal fin

preopercle serrate

LOBOTIDAE Vol. 3, p. 1505 dorsal fin with 12 spines and 15 or 16 soft rays

Tripletails

To 110 cm. Pelagic in coastal and brackish
waters drifting near the surface. A single spe-
cies in the area.

posterior lobes of dorsal
and anal fins symmetrical
3 spines in anal fin and prolonged above and
below caudal fin
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GERREIDAE Vol. 3, p. 1506
- +—— 9 spines in dorsal fin
Mojarras
To 40 cm. Demersal in coastal marine waters mouth
protrusible

to a depth of about 50 m; also in brackish and
hypersaline waters and in fresh water.

head and body with
well visable silvery

scales

\Vol. 3, p. 1522

HAEMULIDAE

Grunts

To 75 cm. Demersal in marine waters from the
coastline to a depth of about 100 m, but also in
brackish waters and rarely in fresh water.

axillary process of pelvic fin 3 spines in anal fin

head scaled
between mouth
and eye

12 or 13 spines in dorsal fin

2 chin
. pores
3 spines in
anal fin
ventral view of head
INERMIIDAE Vol. 3, p. 1551
dorsal fin deeply
Bonnetmouths notched or separate

To 25 cm. Pelagic in coastal and oceanic ma-
rine waters. Two species in the area.

teeth absent in jaws and

roof of mouth

Vol. 3, p. 1554

SPARIDAE

Porgies

To 75 cm. Demersal in in coastal waters typi-
cally over hard bottom. Nineteen species in
the area.

anterior teeth /

roof of canines or
mouth incisors, lateral
usually teeth molars
without

Vianser

mouth strongly
protrusible

continuous dorsal fin with

no scales 12-13 spines

between
eyes and
mouth

cheek scaled
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2 widely separated
POLYNEMIDAE Vol. 3, p. 1578 dorsal fins

/ lateral line continues to

Threadfins . ,/( end of caudal fin, often
. . 5 bifurcate

To 43 cm. Demersal in coastal waters, typi- / \

cally over sand or mud bottoms. Three spe-
cies in the area.

snout
prominent S /

lower pectoral-fin rays
prolonged, separate from
upper part of fin

lateral line
extends onto

SCIAENIDAE Vol. 3, p. 1583 caudal fin

Croakers

To 110 cm. Usually demersal in coastal wa-
ters, over sandy or muddy bottoms but some
also on coral reefs. Around 60 species in the
area.

barbels in
some species

2 spines in
anal fin

2 separate dorsal fins, the 1% with 7-8
spines, the 2" with 1 spine and 8 soft

MULLIDAE Vol. 3, p. 1654

Goatfishes

To 40 cm. Demersal in coastal waters, over
sand or mud bottoms. Four species in the
area.

1 pair of barbels at
tipof chin  —

PEMPHERIDAE Vol. 3, p. 1660  asingle, short-based
dorsal fin with 4-5 lateral line extending to
Sweepers spines rear edge of caudal fin

To 15 cm. Demersal in coastal waters, on s
rocky or coral reef bottoms to a depth of 30 m.
Two species in the area.

body strongly

long-based anal fin with
compressed

origin behind dorsal-fin
base, with 3 spines
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BATHYCLUPEIDAE Vol. 3, p. 1662

single, short-based dorsal
fin, with 1 weak spine and
8-10 soft rays

eye very

Bathyclupeids

To around 21 cm. Deep-sea fishes on the con-
tinental slope and oceanic waters; meso-, TN ) AT e
bathy-, or benthopelagic. Three species in the
area.

anal fin with 1 spine

pelvic fin subjugular and 24-39 soft rays

-~—

CHAETODONTIDAE Vol. 3, p. 1663 <«— continuous dorsal fin with
A 12-14 spines

Butterflyfishes

eye-band
To 20 cm. Demersal on rocky or coral reefs to  ysually present body ovate,
iag i yp laterally
a depth of 200 m or more. Seven species in d
the area. compresse
/
mouth small and
protrusible .
preopercle never with a \ 3 Spiﬂf;_s in anal
strong spine well-developed axillary mn
scale at base of pelvic fin
POMACANTHIDAE Vol. 3, p. 1673
] continuous
Angelfishes dorsal fin

To 60 cm. Demersal on rocky or coral reefs.
Seven species in the area.

KYPHOSIDAE Vol. 3, p. 1684

scales cover most
Sea chubs of head
To 76 cm. Demersal over coral or rocky reefs "~
or schooling far offshore. Two species in the \
area.

single row of
incisor-like
teeth in both
jaws incisor-like
hockey-stick-
shaped teeth

upper jaw viewed from individual tooth,
below lateral view
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CIRRHITIDAE Vol. 3, p. 1688 ‘ continuous dorsal fin with
cirri on tips of —> y 10 spines and 11 soft rays

Hawkfishes spinous membranes

To about 9 cm. Demersal in coastal marine
waters above a depth of 20 m.

fringe of cirri on —»
posterior nostril 2

lower 5 pectoral-fin rays
enlarged with membranes

incised 3 spines in anal fin

Order PERCIFORMES: Suborder LABROIDEI - Wrasses and allies

SCALES LARGE AND a single dorsal fin
SINGLE NOSTRIL ON
CYCLOID (SMOOTH) IN with 13-19 spines
EACH SIDE IN P
CICHLIDAE Vol. 3,p. 1690 | o iDAE ANp | LABRIDAE AND SCARIDAE and 10-16 soft rays

POMACENTRIDAE
lateral line

interrupted

Cichlids

To about 74 cm. Usually fresh water, but enter-
ing brackish waters. Eight species tolerant to
brackish water introduced into the area, but )
only 1species regularly found in brackish wa- & -2 T

ter. WELL-DEVELOPED TEETH,
COALESCED INTO PLATES IN
THE SCARIDAE

BODY COMPRESSED PELVIC FINS THORACIC,
WITH 1 SPINE AND 5 SOFT

USUALLY COLOURFUL RAYS (IN FAMILIES IN anal fin with 3 spines and

SPECIES THE AREA) 7-12 soft rays
POMACENTRIDAE \Vol. 3, P. 1694 — 10-14 spines in dorsal fin
Damselfishes, sergeantfishes,
chromis a single
nostril on

To 38 cm. Demersal on coral reefs. Twenty .
s each side
species in the area. ~

small
mouth

2 spines in
anal fin
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LABRIDAE Vol. 3, p. 1701

lateral line
continuous

continuous
Wrasses dorsal fin —=
To 70 cm, but generally smaller than 20 cm.
Demersal in shallow coastal habitats. Twenty
species in the area.

DDy

teeth well separated, the T ) ))))DDD))))D

anterior usually canines

lips thick,
mouth
protrusible

8-14 spines in dorsal fin

DI2229255535555533 -
) ’

>335>553

3 spines in
anal fin

scales
large

9 spines in continuous
dorsal fin

SCARIDAE Vol. 3, p.1723

J discontinuous
lateral line

Parrotfishes

To 90 cm. Demersal on coral reefs. Fourteen
species in the area.

teeth teeth
coalesced into coalesced

large plates only at their

bases

scales very 3 spines in
large anal fin

Scarus Nicholsina

Order PERCIFORMES: Suborder ZOARCOIDEI - Eelpouts

ZOARCIDAE Vol. 3, p.1740

Eelpouts EEL-LIKE BODY SHAPE

To 40 cm. Demersal on upper continental slope and
abyssal depths. Four species in the area.

PELVIC FINS ABSENT OR VESTIGIAL
SINGLE NOSTRIL WITH 2-3 RAYS
ON EACH SIDE
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Order PERCIFORMES: Suborder TRACHINOIDEI - Stargazers and allies

A diverse assemblage of families difficult to characterize as a group; the composition of this suborder is

provisional.
BODY MODERATELY SOFT DORSAL AND
ELONGATE ANAL FIN ELONGATE
CHIASMODONTIDAE \Vol. 3, p.1742
. 2 separate
Swallowers et dor
To about 26 cm. Meso- and bathypelagic. Thir- Y /\
teen species in the area. Y
mouth 4 )
LOWER JAW USUALLY terminal
PROJECTIONG BEYOND UPPER JAW
PELVIC FINS WITH 1 SPINE .
AND 5 SOFT RAYS (VERY
SMALL IN AMMODYTIDAE) . \
slender premaxilla and
ANAL FIN WITH
0-1 SPINES

maxilla, not protrusible
PELVIC FINS

OFTEN JUGULAR
eyes dorsally on head, )
PERCOPHIDAE VOI . 3, p 1744 interorbit Very narrow 151 dorsal fin with 6
head flattened, thin spines
Flatheads snout pointed single
To about 25 cm. Demersal on continental postemporal
shelves, between depths of 80 and 800 m.
pelvic fins jugular
anal fin
spineless
AMMODYTIDAE \Vol. 3, p. 1745 .
long-based single dorsal
Sandlances fin without spines
To about 12 cm. Demersal on deep shelf. One
species in the area.
lower jaw strongly /
projecting — /
anal fin spineless,
pelvic fins reduced short-based, below rear
part of dorsal fin
URANOSCOPIDAE Vol. 3, p. 1746
Starg azers ey(e)z; ;l):ag)p strong cleithral spine
To 44 cm. Demersal on soft bottoms to depths ‘

of about 550 m. Four species in the area.

mouth oblique, —"\\JIX
upward directed :

anal fin spineless

pelvic fins jugular
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Order PERCIFORMES: Suborder BLENNIOIDEI - Blennies and allies

];gl;;faglg 3 distinct %orsal fins, 1% with 3
TRIPTERYGIIDAE Vol. 3, p. 1748 Spinesd, 2" with 10-13 spines,
3" with 7-10 soft rays

Triplefins

To 3 cm. Demersal on shallow rocky and coral
reefs. Around 9 species in the area, 5 de-
scribed and at least 4 undescribed.

PELVIC FINS REDUCED, WITH
1 HIDDEN SPINE AND 2-4 SOFT
RAYS LOCATED AHEAD OF

2 ANAL FIN SPINES, 1 MAY
BE HARD TO SEE

PECTORAL FINS ctenoid scales
present
eyes on top of
DACTYLOSCOPIDAE | - Vol. 3, p. 1750 head, often 7-23 spines in dorsal fin
protrusible

Sand stargazers
To about 15 cm. Demersal on sandy bottoms.
Sixteen species in the area.

pelvic fins
under throat
. . large cycloid
opercle large, typically with scales
fleshy fimbriae
all fin rays
LABRISOMIDAE Vol. 3, p. 1754 more dorsal-fin spines than anbranched
- : head with including caudal-fin

Labrisomids rays

To about 20 cm. Demersal on shallow, rocky,
shelly, or reef habitats. At least 41 species in
the area.

cycloid scales present at
least posteriorly

CHAENOPSIDAE Vol. 3, p.1761

usually more dorsal-fin
Tubeblennies spines than soft rays no lateral line
To about 12 cm. Demersal, usually in holes in

hard substrates. Around 47 species in the
area.

canine or incisor-like teeth
anteriorly in jaws no scales
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dorsal fin with fewer

Vol. 3, p. 1768 spines than soft rays caudal-fin

rays usually
branched

BLENNIIDAE

Combtooth blennies
To about 13 cm. Demersal in littoral and
coastal waters. Twenty one spciesinthe area.

cirri usually on
eye

no scales

Order PERCIFORMES: Suborder GOBIESOCOIDEI

SINGLE POSTERIOR
SHORT DORSAL FIN

GOBIESOCIDAE Vol. 3, p. 1773

Clingfishes
To 30 cm. Shallow marine, brackish, and fresh
water. Seventeen species in the area.

PELVIC FINS MODIFIED INTO
A PROMINENT VENTRAL
SUCKING DISC

Order PERCIFORMES: Suborder CALLIONYMOIDEI

2 dorsal fins, 1% with 4 spines,

CALLIONYMIDAE Vol. 3, p. 1775 S
2" with 12-14 soft rays

Dragonets
To about 30 cm. Demersal, from shallow stout
coastal areas to a depth of about 650 m. Five preopercular

species in the area.

BODY SCALELESS

HEAD BROAD AND DEPRESSED

SHARP SPINE ON EITHER
PREOPERCLE OR, OPERCLE
AND SUBOPERCLE

gill opening reduced
to a small pore anal fin with 6-10
PELVIC FINS WITH 1 SPINE soft rays
DRACONETTIDAE Vol. 3, p. 1777 AND 5 SOFT RAYS
dorsal fin with 3 strong

Deepwater draconetts strong opercle and spines
i subopercle spines /

To 11 cm. Demersal in deep water between

300 and 550 m. Two species in the area.
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Order PERCIFORMES: Suborder GOBIOIDEI - Gobies and allies

2" dorsal fin 2™ dorsal-fin

ELEOTRIDAE Vol. 3, p. 1778 with 1 spine base equal to or
shorter than

S| eepers caudal peduncle

To 60 cm, but generally much smaller.
Demersal, mostly in freshwater, some spe-
cies in coastal marine, brackish or
hypersaline waters. Ten species in the area.

NO LATERAL LINE ON BODY, L -
SENSORY PORES RESTRICTED
TO HEAD o

PELVIC FINS THORACIC CLOSE /™ L spine in
TOGETHER OR UNITED INTO A ) anal fin
SINGLE CUP-LIKE STRUCTURE pelvic fins
separate
GOBIIDAE Vol. 3, p. 1781

2" dorsal-fin base much longer
Gobies than caudal peduncle

To 18 cm, but most species smaller than 10
cm. Usually demersal in coastal waters, but
some species found in depths greater than
500 m; also in brackish and fresh water.
Around 124 species in the area.

most with pelvic fins united
to form a sucking disc

1 spine in anal fin
MICRODESMIDAE \Vol. 3, p. 1797
. dorsal fin t'aody' elongate, )
Wormfishes continuous cylindrical, and thin

To 27 cm. Demersal, burrowing in the sub-
strate in coastal waters. Six species in the
area.

pelvic fins small, separate, anal fin without spines
with 1 spine and 3 soft rays

Order PERCIFORMES: Suborder ACANTHUROIDEI - Surgeonfishes and allies

single dorsal fin, continuous or deeply
notched, with 5-9 spines and 19-38 soft rays

EPHIPPIDAE Vol. 3, p. 1799 head short, its
length less than

half body depth

anterior soft rays
prolonged in dorsal
and anal fins

Spadefishes

To 1 m. Demersal in shallow coastal waters. A
single species in the area.

{ BODY DEEPLY
| COMPRESSED

MOUTH SMALL, SLIGHTLY H
i LATERALLY

OR NON-PROTRUSIBLE

GILL MEMBRANES BROADLY bands of
UNITED TO ISTHMUS, brush-like
RESTRICTING GILL OPENING :
VENTRALLY te.eth m
jaws

anal fin with 3 spines
and 15-27 soft rays

PELVIC FINS WITH 1-2 SPINES

AND 3-5 SOFT RAYS BICAUUS L I

MOST SPECIES
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ACANTHURIDAE Vol. 3, p. 1801 dorsal fin lancet-like spine on
: continuous, with 9 each side of caudal

Surgeonfishes spines and 23-28 peduncle

To about 36 cm. Demersal, mostly in coral soft rays

reefs. Three species in the area.

close-set spatulate
teeth in jaws

Order PERCIFORMES: Suborder SCOMBROLABRACOIDEI - Longfin escolars

2 DORSAL FINS, THE 1"WITH SINGLE LATERAL LINE,
RA 12 SPINES AND THE 2" WITH 1 RUNNING CLOSELY TO DOR-
SCOMBROLAB CIDAE Vol. 3’ p. 1806 SPINE AND 14-15 SOFT RAYS SAL PROFILE, ENDING BE-

) FORE END OF 2" DORSAL FIN
Longfin escolar

To 30 cm. On the continental shelf and slope
between 100 and 900 m. A single species.

EYE VERY
LARGE

PELVIC FINS WITH 1 SPINE
AND 5 SOFT RAYS

ANAL FIN WITH 2 SPINES
AND 16-18 SOFT RAYS

PECTORAL FINS VERY LONG,
REACHING NEARLY TO ANAL FIN

Order PERCIFORMES: Suborder SCOMBROIDEI - Tunas and allies

MANY SPECIES WITH FINLETS POSTERIOR

1:\1}?‘5’“31, fin TO ANAL AND DORSAL FINS AND KEELS
SPHYRAENIDAE Vol. 3,p. 1807 mouth large, hd iy g P RALIY ONCAUDAL PEDUNCLE
teeth long
Barracudas and sharp rays

To 200 cm. Pelagic and demersal in coastal
waters to a depth of about 100 m. Three spe-

cies in the area e
UPPER JAW NOT PROTRU-

SIBLE, PREMAXILLA FIXED

PELVIC FINS WITH 041 SPINES AND0%§]  10Wer jaw et
RAYS, OFTEN REDUCED OR ABSENT prominent . . ... 2 spines in
pelvic fins abdominal, with 1 fi
1 spine and 5 soft rays anal fin
GEMPYLIDAE Vol. 3, p. 1812

teeth strong 2 dorsal fins, 2" shorter than 1%
and pointed .

Snake mackerels ,
To about 300 cm. Pelagic in oceanic waters, N Z

typically between 200 and 500 m. Nine spcies TS e
in the area.

Ruvettus

Gempylus ' ‘body usually brown, finlets often present
pelvic fins often reduced without distinct markings
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TRICHIURIDAE Vol. 3, p. 1825
Cutlassfishes, hairtails caudal fin absent
To 200 cm. Benthopelagic on continental or forked
shelves and slopes. Eight speciesin the area. | nostril on
each side
fang-like teeth
body long and ribbon-like pelvic fins reduced or absent
SCOMBRIDAE Vol. 3, p. 1836
5-10 finlets
Tunas behind dorsal
and anal fins

To 300 cm. Pelagic in coastal and oceanic wa-
ters. Sixteen species in the area.

g
caudal fin
deeply forked

2-3 keels on side

of caudal
peduncle
XIPHIIDAE \Vol. 3, p. 1858
upper jaw a single keel
Swordfishes prolonged into a on each side
o . . dorsoventrally of caudal
To 450 cm. Pelagic in oceanic waters. A single flattened “sword” peduncle

species in the family.

{L ©) )

pelvic fins absent -~ —Y \&

deep notch in
upper and lower
profile of caudal

peduncle

ISTIOPHORIDAE Vol. 3, p. 1860 wpper jaw 2 keels on each

L . side of caudal
Billfishes prolonged into a .. peduncle

. L . long beak, circular
To 4QO cm. Epipelagic in oceanic waters. Four in cross-section
species in the area.
" = //W_i
pelvic fins /K \\

present shallow notch on upper
and lowr profile of caudal
peduncle



665

Guide to Orders and Families

Order PERCIFORMES: Suborder STROMATEOIDEI - Butterfishes and allies

no teeth on lower

CENTROLOPHIDAE Vol. 3, p. 1867 palitines or
basibranchials L single continuous
Medusafishes SNOUT BLUNT — dorsal fin
AND THICK -

To 120 cm. Pelagic, mesopelagic, and
epibenthic deep water. Five species in the

area. TEETH SMALL,
APPROXIMATELY
UNSERIAL

PELVIC FINS BELOW OR JUST
TOOTHED SACCULAR OUTGROWTHS PRESENT IN BEHIND PECTORAL FINS OR
GULLET IMMEDIATELY BEHIND LAST GILL ARCH ABSENT

MAXILLA MOSTLY COVERED BY BONE

2 dorsal fins,

1" with 10
NOMEIDAE \ol. 3, p. 1869 lateral line Wea\ljls ines subcutaneous mucous canal
high, near P system usually well developed
Driftfishes dorsal profile and visible

To about 100 cm. Epi- and mesopelagic in
oceanic waters. Seven species in the area.

teeth present on vomer,
palatimes and basibranchial

pectoral fins
large in adults

ARIOMMATIDAE Vol. 3, p. 1873 ISt‘dorsal fin 2 dorsal fins, scarcely
with 10-12 separated

weak spines ~—a

Ariommas
To 20 cm. Demersal in deep water over muddy
bottoms. Three species in the area.

no teeth on vomer,
palatines, or basibranchials

caudal peduncle
with 2 fleshy keels

3 short spines in on each side
anal fin

TETRAGONURIDAE Vol. 3, p. 1878

Squaretails
To 70 cm. Epi- and mesopelagic in oceanic

waters. Two species in the area.
mouth box-like, lower jaw \V\\J\\—/Pm

fits in upper jaw caudal peduncle square in
cross-section, with 2 low

scales with heavy keel keels



666 Bony Fishes

STROMATEIDAE Vol. 3, p.1879

""" dorsal and anal fins single,
long, their bases about
equal in length and
covered with scales

Butterfishes

To 30 cm. Adults pelagic in coastal and oce-
anic waters. Three species in the area. 7~ .

body deep and

compressed .
pelvic fins

absent

Order PLEURONECTIFORMES - Flatheads

BOTH EYES
ON ONE SIDE

BODY FLATTENED

BOTHIDAE Vol. 3, p. 1885

Lefteye flounders

To about 50 cm. Demersal, usually on the con-
tinental shelf to a depth of 200 m, but some
species may be found in depths greater than & .
500 m. Around 15 species in the area. S T T e e
eyes on left g <

side

margin of

preopercle free lateral line sometimes

weak or absent on blind
side

SCOPHTHALMIDAE Vol. 3, p. 1896

body rhomboid-shaped
and deep

Turbots

To 46 cm. Demersal on soft sediment in shal-
low waters. A single species.

eyes on left side

lateral line equally e ’a‘f, 2
developed on both sides of M,Z; X e
body TN Gutherz, 1966

PARALICHTHYIDAE Vol. 3, p. 1898

usually with eyes
Sand flounders on left side

To 77 cm. Demersal on soft bottoms mostly in
shallow water. Around 33 speciesinthe area.

preopercle margin free and
visable
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POECILOPSETTIDAE | Vol. 3, p. 1922

Righteye flounders
To about 18 cm. Demersal on soft bottoms,
typically at depths between 180 and 1 600 m.
Two species in the area.

\Vol. 3, p. 1925

ACHIRIDAE

American soles

To around 35 cm. Demersal on soft bottomsin
estuarine and coastal habitats to depths of
300 m. Twelve species in the area.

CYNOGLOSSIDAE Vol. 3, p. 1934

Tongue soles

To 23 cm. Demersal on soft bottoms, from the
shore to a depth of 1 500 m. About 21 species
in the area.

eyes and
mouth small

lateral line mostly
straight with accessory
branches

eyes on right

margin of
preopercle free

eyes on
right side
mouth
small

margin of
preopercle
not free

preopercular margin
hidden beneath skin

dorsal and anal
fins joined to
caudal fin

eyes on left

pectoral fins absent
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Order TETRAODONTIFORMES - Pufferfishes and allies

SKIN THICK OR ROUGH,
SOMETIMES WITH
PRICKLES, SPINES, OR
TRIACANTHODIDAE | Vol. 3, p. 1960 CKLES, SPINES
o SMALL GILL
Spikefishes OPENING

6 spines visable

To 20 cm. Mostly demersal (one species is in dorsal fin

bathypelagic) at dpeths from 35 to 900 m. Five
species in the area.

skin thick
10 or more with minute
SMALL MOUTH WITH conical teeth in scales
STRONG TEETH FRE- hi
QUENTLY COALESCED cach jaw
INTO BITING PLATE —_

PELVIC FINS ABSENT OR

STRONGLY REDUCED pelvic fins present,

each with 1 large spine
and | or more
rudimentary rays

3 spines visable in dorsal fin, the 1% very stout, long and

BALISTIDAE Vol. 3, p. 1963 erectile (can be locked in erect position by the 2"%)

Triggerfishes

To 55 cm. Mostly demersal on reefs but one
species in the area is epipelagic. Six species
in the area.

8 teeth in each
jaw

pelvic fins and spines
rudimentary or absent

MONACANTHIDAE Vol. 3, p. 1970 2 dorsal fin spines, the 1% very

large, the 2™ minute

Filefishes

To 80 cm, mostly smaller. Demersal, mostly
onreefs, to a depth of about 80 m. Ten species
in the area.

6 or fewer
teethin —™
each jaw

skin rough with
minute scales

/

pelvic fins and spines
rudimentary or absent
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OSTRACIIDAE

Boxfishes
To 45 cm. Demersal to a depth
Five species in the area.

TETRAODONTIDAE

Puffers

To 100 cm. Demersal and pelagic in coastal
marine waters to a depth of about 100 m. Fif-

teen species in the area.

DIODONTIDAE

Porcupinefishes, burrfishes

To 100 cm. Demersal or pelagic, from the
coastline to a depth of about 100 m. Eight spe-

cies in the area.

MOLIDAE

Molas

Vol. 3, p.1980

spinous dorsal fin absent

of about 90 m.

usually less
than 15 teeth
in each jaw —»

=N

Vol. 3, p. 1988

2 tooth plates in
each jaw

Vol. 3, p.2007

a single tooth
plate in each jaw

pelvic fins absent

Vol. 3, p. 2014

To 350 cm. Pelagic. Three speciesin the area.

body
compressed
and truncate

body encased in a rigid
bony shell formed of
scale plates

body inflatable

dorsal fin

caudal fin
reduced

anal fin

click for next page
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Order ACIPENSERIFORMES
ACIPENSERIDAE

Sturgeons

by W.B. Scott, Kingston, Ontario, Canada

iagnostic characters: Body heavy, elongate and subcylindrical in section. Head ending in a hard ex-

tended snout; a spiracle (small opening above and behind eyes) present in Acipenser; mouth inferior,
protrusible, preceded by 4 conspicuous barbels; gill memebranes joined to isthmus, not free. A single dor-
sal fin set far back on body; caudal fin more or less deeply forked and distinctly asymmetrical,
heterocercal, with a fleshy axis bending upward at base of fin and extending rearward to tip of upper
lobe, the fin being much wider below than above fleshy axis; pectoral fins set low; pelvic fins abdominal in
position; all fins spineless, except for first pectoral-fin ray which is ossified in some species. Skeleton cartilagi-
nous for the most part. Head and body covered with bony plates, shields, or bucklers,those on body in 5
rows, 1row along midline of back, 1 row along each side,and another along the ventrolateral margin of
each side. Colour: variable, light brown to dark brown, almost black or slate grey to blue-black.

bony plates

4 conspicuous caudal fin
barbels heterocercal

Habitat, biology, and fisheries: Sturgeons are medium- to large-sized fishes (sexually mature individuals in
Area 31 range from 80 to slightly over 200 cm in total length), inhabiting lakes, river basins, and coastal marine
waters; generally but not always near the bottom, feeding on benthic organisms, insects, molluscs, crusta-
ceans, and occasionally plant material. All sturgeons spawn in fresh water, those species occurring as adults
in estuaries or the sea being anadromous. Of the 3 species occurring in brackish and marine waters along the
eastern coast of the USA, the Atlantic sturgeon, Acipenser oxyrinchus, is the one which has been mostimpor-
tant commercially. Its range extends from Labrador to Florida and the northern Gulf of Mexico (the population
to the west of Florida is considered by some authors as a distinct subspecies, A. oxyrinchus de sotoi). It grows
to about 267 cm in total length (estimated age at that size is 60 years); adults move upriver for spawning and
the young spend 4 years in fresh water before gradually returning to the estuaries or nearby coastal waters.
This species is highly tolerant of sharp changes in salinity. Most of the catch is taken to the north of Area 31, but
the landings today are well below the level of the last century when the Atlantic sturgeon was considered and
important commercial fish. The flesh is of good quality and the eggs are sold as caviar. The shortnose stur-
geon, Acipenser brevirostrum, is a smaller species rarely exceeding 30 cm in total length (at an estimated age
of 27 years), although sizes up to 122 cm have been reported. It ranges from New Brunswick to eastern Florida
and is most often seen in large tidal rivers, but also taken in brackish and salt water. It is nowhere abundant
today and is considered an endangerd species in some areas. The flesh is of good quality; the eggs, although
not great in number, are suitable for caviar. A third species, the pallid sturgeon, Scaphirhynchus albus, which
occurs in the Mississippi and Missouri rivers has only once been reported from brackish water. The remaining
American sturgeons are either restricted to fresh water, or are found along the Pacific coast.

Similar families occurring in the area

None, no other fish in the area with heterocercal tail, head and body with bony plates, and 4 conspicuous bar-
bels on snout.
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Key to the genera and species of Acipenseridae occurring in the area
Note: Only representatives reported from marine or brackish waters.
la. Spiracles absent, caudal peduncle long, depressed (flattened dorsoventrally) and com-
pletely covered with bony plates (Fig. 1a)' shout depressed shovel-like; gill rakers
fan-shaped; barbels fringed (Fig. 1b) . Ce e .« . . . . Scaphirhynchus albus
1b. Spiracles present, caudal peduncle short Iaterally compressed and partially covered with

bony plates; snout subconical (Flgs 2a, 3a) ngI rakers lanceolate; barbels not fringed
(Figs. 2b, 3b) . . e e e e e e D2

caudal fringed
peduncle long barbels

.........

a) b) ventral view of
snout

Fig. 1 Scaphirynchus albus

2a. Dorsal plates or bucklers widely spaced (up to 1/2 the length of plates), post-dorsal plates
usually absent; post-anal plates in a single row when present; soft rays in anal fin 19 to 22;
snout short and rounded; peritoneum and viscera blackish; size larger, up to 12 cm (Fig. 2)
.. . Acipenser brevirostrum

2b. Dorsal plates or bucklers crowded post dorsal and post anal pIates in palrs 23 to 30 soft
rays in anal fin; snout long and pointed,; perltoneum and viscera pale size larger, to over
250cm(Fig.3) . . . . . . . . . . .. . .. ... ... ... ... .Acipenseroxyrinchus

caudal peduncle

hort, blunt rounded
s Osn,omun short ///
i 79;
S W‘ - ¥
S

b) ventral view
of snout

Fig. 2 Acipenser brevirostrum

caudal

pointed
long snout peduncle short

b) ventral
view of snout

Fig. 3 Acipencer oxyrinchus

List of species occurring in the area
Acipenser brevirostrum Lesueur, 1818. To 143 cm. E coast of N America, Canada to Florida.

Acipenser oxyrinchus Mitchill, 1815. To 403 cm. Canada to N Gulf of Mexico, Bermuda, and French
Guiana.

Scaphirhynchus albus (Forbes and Richardson, 1905). To 168 cm. Mississippi and Missouri Rivers.
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Order SEMIONTIFORMES
LEPISOSTEIDAE

Gars

E.O. Wiley, Museum of Natural History, University of Kansas, USA

Diagnostic characters: Large, attenuated, round-bodied fishes. Ethmoid region of skull and lower jaw
elongated to form a snout bordered by large fangs, with nostril at tip of snout; gill arch with a
bilobed ‘tongue’. No spines in fins; dorsal and anal fin short-based and set far back on body, nearer the cau-
dal fin than the pelvic fins; caudal fin rounded, asymmetrical (semiheteroceral, with end of vertebral column
upturned); all medial fins with fulcral scales bordering first ray; pectoral and pelvic fins placed very low on
body, the latter abdominal in position. Body completely encased in armour of large, heavy, rhombic, not
imbricating, ganoid scales, most of which are hinged by an articulation; this armour considerably re-
duced flexibility of body; cheeks covered with numerous plates. Colour: species commonly taken in brack-
ish or coastal marine waters (with the exception of Lepisosteus oculatus) usually tan to dark brown above,
grading into light tan to almost white below; fins often spotted and a few dark pigment spots are found on the
posterior half of the body (but Lepisosteus osseus is very variable and may show many spots or none);
Lepisosteus oculatus differs in having large brown spots on body and top of head.

heavy ganoid

nostrils
scales fulcral scales fulcral scales

at tip of
snout

snout bony plates

% pelvic fins  fulcral asymmetrical
iabdominal  scales = “semi-heteroceral caudal fin

pectoral fins
low on body

—_—

dorsal head lengtlr' |

snout length

1 or 2 rows of
fang-like teeth

nostrils palate infraorbital bones

skull

Habitat, biology, and fisheries: Gars inhabit fresh, brackish, and coastal waters, but spawning takes place
entirely in fresh water. Although capable of swift movements, gars are moderately sluggish fishes dwelling
near the surface during the summer and moving to deeper water during the winter. They can frequently be
seenrolling at the surface where they supplement their respiratory requirements with atmospheric oxygen. All
are lurking predators feeding largely on other fishes, but food items are as diverse as crabs and water birds.
The species entering brackish or marine waters are caught with a variety of gear, mostly for local consumption,
but one species, Atractosteus spatula, is of commercial importance along the coast of Texas where it is usu-
ally taken in gill nets. A related species, Atractosteus tristoechus, may be of commercial value in Cuba. Apart
fromthe flesh, the scales are used for jewelry and other decorative items; the eggs are reported to be toxic.
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Similar families occurring in the area nostrils in front of eyes caudal fin forked

Belonidae: generally smaller than gars; nostrils di-
rectly in front of eyes (on tip of snout in gars); scales
small, thin, and imbricated, not ganoid; pectoral fins
placed midlaterally on body, their bases nearly verti-
cal (low on body and nearly horizontal bases in gars); scales small, thin
caudal fin forked and no medial fins with fulcral Belonidae
scales bordering the first fin ray.

Key to the species of marine and brackish water Lepisosteidae occurring in the area

la. Adults with 2 rows of enlarged fangs along the snout (Fig. 1a); an outer row on the

infraorbital bones and an inner row along the palatine; gill rakers large and ornate (Fig. 2a,

b), 59 to 81 rakers in outer row of firstarch . . . . .2
1b. Adults with a single row of enlarged fangs along the mfraorbrtal bones (outer row) palatrne

toothed but Iackrng enlarged fangs (Fig. 1b); gill rakers small and pear shaped (Frg 2c, d)
14 to 33 rakers in outer row of firstarch . . . . S ]

a) fangs in 2 rows b) fangs in a single row

Fig. 1 lateral view of jaws

(277 C

Fig. 2 shapes of gill rakers

2a. Lateral-line scales 58 to 62, predorsal scales 48to54. . . . . . e B ]
2b. Lateral-line scales 51 to 56, predorsal scales 43 to 48 (usually 44 to 47). .. Atractosteus tropicus
3a. Total gill rakers on left outside arch59to66. . . . . . . . . . . . . . . . .Atractosteus spatula

3b. Total gill rakers on left outside arch67t081 . . . . . . . . . . . . . . .Atractosteus tristoechus
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4a. Snout length 79 to 83%
of head length ( Fig. 3a)
Ce Lepisosteus osseus

4b. Snout length less than
75% of head length (Fig.

3b,c) ... .. . >S5

5a. Adults with bony plates

on ventral surface of

isthmus . . . . Lepisosteus oculatus
5b. Adults lacking bony

plates on ventral surface
of isthmus . Lepisosteus platyrhincus

Fig. 3 dorsal view of head

List of species occurring in the area
e Atractosteus spatula (Lecepéde, 1803).
- Atractosteus tristoechus (Bloch and Schneider, 1801).
Atractosteus tropicus Gill, 1863. A middle American species found in brackish waters of the Pacific
drainages but has not been reported from brackish waters in Atlantic drainages.

e [ episosteus oculatus Winchell, 1864.
v [ episosteus ossues (Linnaeus, 1758).
Lepisosteus platostomus Rafinesque, 1820.To 80 cm. Restricted to fresh waters.

Lepisosteus platyrhincus DeKay, 1842. To 86 cm. Occasionally found in brackish waters of Florida
but not fished extensively.
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Atractosteus spatula (Lacepede, 1803) LLS

Frequent synonyms / misidentifications: Lepisosteus spatula Lacepede, 1803 / None.
FAO names: En - Alligator gar; Fr - Garpique alligator; Sp - Gaspar baba.

T T

e W TR ey

TR
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Diagnostic characters: A large round-bodied fish. Snout elongate, but broad and relatively short (less
than 60% of dorsal head length) with nostrils attip and 2 rows of enlarged fangs on either side (1 outer on
infraorbitals, 1 inner on palatines). Roofing bones of skull large and covered with small, rounded, enameloid
tubercles; 59 or 60 ornate gill rakers in outer row of first gill arch. No spines on fins; dorsal and anal fins
short-based and set far back on body, caudal fin rounded, slightly asymmetrical; pelvic and pectoral fins
placed very low on body, pectoral fins abdominal in position; fucral scales on all medial fins. Body totally en-
cased in an armour of large, heavy, rhomboid, non-imbricating ganoid scales; cheeks covered with numerous
plates; predorsal scales (those in midline in front of dorsal fin) 49 to 54; scales in lateral line 58 to 62. Col-
our: back dark brown to tan, belly white to yellowish; occasionally large brown pigment blotches on caudal
peduncle and fins.

Size: Maximum: over 300 cm; common 200 cm.

Habitat, biology, and fisheries: Of the western central Atlantic gars, this is the most tolerant of higher salini-
ties and is relatively common in brackish and marine waters. Spawning, however, occurs entirely in fresh wa-
ter. Sluggish, but a voracious predator feeding on fishes and crustaceans as well as birds. Separate statistics
are not reported for this species. Caught mainly with gill nets and on hook-and-line; occasionally with bottom
trawls. Marketed live and fresh for local con-

sumption. The eggs are poisonous. There is a % s 70 60 s0

limited sportfishery. The scales have been used
for jewelry and other decorative items.

Distribution: Gulf of Mexico from
Choctawhatchee Bay, western Florida, to the vi-
cinity of Veracruz, Mexico; in fresh water north- s
ward along the Mississippi River drainagetothe '/~ <1/

lower reaches of the Ohio and Missouri rivers. - e

Large fresh-water reservoirs, coastal bays and P 4 o

estuaries, especially along the coasts of Texas el A TN °
and Louisiana. A single specimen (not exam- > Y v £ b
ined) reported from the Rio Sapoa, Nicaragua. ‘ ‘
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Atractosteus tristoechus (Bloch and Schneider, 1801) LET

Frequent synonyms / misidentifications: Lepisosteus tristoechus Bloch and Schneider, 1801 / None.
FAO names: En - Cuban gar; Fr - Garpique cubain; Sp - Gaspar manjuari.
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Diagnostic characters: A fairly large round-bodied fish. Snout elongate, but broad and relatively short
(less than 60% of dorsal head length) with nostrils at tip and 2 rows of enlarged fangs on either side (1
outer row on infraorbitals, 1 inner row on palatines). Roofing bones of skull large, lacking enameloid tubercles;
67 to 81 ornate gill rakers in the outer row of first gill arch. No spines on fins; dorsal and anal fins
short-based and set far back on body, caudal fin rounded, slightly asymmetrical; pelvic and pectoral fins
placed very low on body, pectoral fins abdominal in position; fucral scales on all medial fins. Body totally en-
cased in an armour of large, heavy, rhomboid, not imbricating ganoid scales; cheeks covered with numerous
plates; predorsal scales (those in midlinein front of dorsal fin) 49to 51; scales in lateral line 56 to 62. Col-
our: back dark, belly light: detailed colour pattern not described.

Size: Maximum: probably over 200 cm; common to 100 cm.

Habitat, biology, and fisheries: Found mainly ; =

in fresh waters. Adults prey on fishes and even = 2 B = 2

birds. Behaviour probably similar to Atractosteus 30|
spatula. Some attempts to cultivate this species |\ { QT .
were made some years ago. It showed a moder- | ¢ g
ate growth rate (to about 30 cm at the end of the \ 3
first year). The young were preyed upon by b
Micropterus salmoides (introduced to Cuba). '/ = <7/
Separate statistics are not reported for this spe- L
cies. Caught mainly with gill nets and on g
hook-and-line. The flesh is edible, but not of best W A GO, 10
quality; the eggs are poisonous. - =

Distribtion: So far, only reported from the north-
western part of Cuba and the Isle of Youth.
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Lepisosteus oculatus Winchell, 1864

Frequent synonyms / misidentifications: None / None.
FAO names: En - Spotted gar; Fr - Garpique tacheté; Sp - Gaspar pintado.

Diagnostic characters: A fairly large round-bodied fish. Snout moderately elongate (57 to 65% of dorsal
head length) and moderately narrow with nostrils at tip. Adults with asingle row of enlarged fangs on ei-
ther side (on infraorbitals, 2 rows may be present on young). Isthmus (fleshy projection of body sepa-
rating the gill openings) with small bony ossicles; 15 to 24 small pear-shaped gill rakers in the outer
row of first gill arch. No spines in fins; dorsal and anal fins short-based and set far back on body, pelvic and
pectoral fins placed very low on body, pectoral fins abdominal in position; caudal fin rounded, slightly asym-
metrical; fucral scales on all medial fins. Body totally encased in an armour of large, heavy, rhomboid, not
imbricating ganoid scales; cheeks covered with numerous plates. Colour: top of head with large, oblong
pigment blotches, body either uniformly dark or blotched above grading into light tan or dark brown below;
usually with two brown stripes on either side, one running as a solid stripe or series of blotches from eye to cau-
dal fin, the other on lower body from pectoral fin to caudal fin (this stripe occasionally obliterated by uniform
dark pigment on belly).

Size: Maximum: probably over 90 cm; common to 70 cm.

Habitat, biology, and fisheries: Found mainly in fresh waters. Often found in the lower reaches of rivers and
estuaries, but less tolerant of salt water conditions than Atractosteus spatula or Lepisosteus osseus. Largely
allopatric from the closely related Lepisosteus platyrhincus which inhabits the Florida Peninsula west from the
Apalachicola River and north along the eastern ; ‘ ‘
coastline to southern Georgia. A voracious % L o 5 50
predator feeding primarily on fishes and crusta-
ceans. Separate statistics are not reported for |
this species. Caught mainly with gillnetsandon b
hook-and-line. Marketed fresh for local con-

sumption, but not valued as a food fish. b a @ T .

Distribution: Northern coastline of the Gulf of
Mexico from western Florida (Apalachicola ;
River drainage) to central Texas (San Antonio I o
Bay drainage), inland in fresh waters north to e A A
Lake Erie. .
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Lepisosteus osseus (Linnaeus, 1758) LLO

Frequent synonyms / misidentifications: None / None.
FAO names: En - Longnose gar; Fr - Garpique longnez; Sp - Gaspar picudo.

Diagnostic characters: A fairly large round-bodied fish. Snout extremely narrow and elongate, its length
(from tip of snout to anterior edge of orbit) 79 to 83% of dorsal head length (from tip of snout to poste-
rior junction of parietal bones), with nostrils at tip. Adults with a single row of enlarged fangs on either
side (on infraorbitals, 2 rows may be present on young). Isthmus (fleshy projection of body separating
the gill openings) with small bony ossicles; 14 to 31 small pear-shaped gill rakers in the outer row of
first gill arch. No spines in fins; dorsal and anal fins short-based and set far back on body, caudal fin rounded,
slightly asymmetrical; pelvic and pectoral fins placed very low on body, pectoral fins abdominal in position;
fulcral scales on all medial fins. Body totally encased in an armour of large, heavy, rhomboid, not imbricating
ganoid scales; cheeks covered with numerous plates. Colour: colour variable; back darker, fading to light or
silvery below; sides with or without a series of rounded pigment blotches; head usually without blotches but
if present they are small and rounded; medial fins and posterior half of body usually with brown to black
blotches.

Size: Maximum to probably over 200 cm; common to 150 cm.

Habitat, biology, and fisheries: Adults are frequently found in brackish waters and coastal marine waters, es-
peC|aIIy in the winter months when they frequent deeper waters. Spawnlng occurs entirely in fresh water. A vo-
racious predator feeding primarily on fishes and
crustaceans. Separate statistics are not re-
ported for this species. Caught mainly with gill
nets and on hook-and-line. Marketed fresh for lo-
cal consumption. Generally considered detri-
mental to game fishes and a nuisance to
fishermen because of the damage it causes to
gill nets and trawls. The eggs are poisonous.

Distribution: The Atlantic coastline from New
Jersey to southern Texas, inland throughout oadlote .. .
most of eastern North America from the Great W
Lakes region and to the Great Plains and south R ) L D
to the Pecos River drainage of New Mexico and

the Rio Grande drainage of northern Mexico.

70 60 50
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Elopiformes: Elopidae 679

Order ELOPIFORMES
ELOPIDAE

Tenpounders (ladyfishes)
by D.G. Smith, National Museum of Natural History and R. Crabtree, National Marine Fisheries Service, USA
A single species occurring in the area.

Elops saurus Linnaeus, 1766 LAD

Frequent synonyms / misidentifications: None / None.
FAO names: En - Ladyfish; Fr - Guinée machéte; Sp - Malacho.

)

ventral view of head

Diagnostic characters: Body elongate, fusiform, moderately compressed. Head low, flat above, curving
smoothly into profile of body posteriorly. Eye large, 4.5t0 5.2 in head length. Mouth large, nearly horizontal and
almostterminal, the lower jaw slightly shorter; gape ending behind posterior margin of eye; agular plate pres-
ent between arms of lower jaw. Teeth small and granular, present on jaws, roof of mouth, tongue, and
basibranchials. Branchiostegal rays numerous, approximately 34. Gill rakers moderately long on first arch;
scarcely denticulate, their entire surface rough, 6 to 8 on upper limb and 10 to 15 on lower limb (excluding rudi-
ments). All fins without spines. Dorsal fin falcate, originating slightly behind midbody and directly over pelvic
fins, with 21 to 25 rays. Anal fin falcate, shorter than dorsal fin, with approximately 14 to 17 rays. Caudal fin
deeply forked, upper and lower lobes equal. Pectoral and pelvic fins inserted low on side of body, near ventral
outline; pelvic fins abdominal, below origin of dorsal fin. Scales small, approximately 100 to 120 in lateral line.
Lateral line complete, nearly straight, extending onto base of caudal fin. Vertebrae number around 74 to 86.
Colour: blue or greenish grey above, silvery on sides; fins sometimes with a faint yellow tinge.
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Similar families occurring in the area ,
Albulidae: mouth inferior. /‘\
AN

/

Clupeidae: lateral line absent; gular plate absent; most T e S /
species have scutes along midline of belly. ® O\ - (/
Megalopidae: scales much larger, 41 to 48 in lateral line; ;7725/)//7 N
last dorsal-fin ray greatly prolonged. N T T e N \
mouth /
inferior Albulidae

filament

/,’A\no lateral line
7/ <

scutes
Clupeidae Megalopidae

Size: Maximum size 90 cm, but few are longer than 50 cm; despite the common name, seldom if ever reaches a
weight of 10 pounds.

Habitat, biology, and fisheries: Ladyfish are common in estuaries and coastal waters of tropical and subtrop-
ical latitudes. The species can be extremely abundant and often occurs in large schools. Ladyfish are tolerant
of a wide range of salinities but seldom occur in fresh water. They have been collected over a temperature
range of 11 to 35°C. Ladyfish feed principally in midwater on pelagic prey, primarily fish, but decapod crusta-
ceans are also consumed. Ladyfish spawn offshore and have a leptocephalus larva. In the Gulf of Mexico,
spawning appears to take place in the autumn, and the metamorphic larvae move inshore the following spring.
Little information is available on age and growth. Ladyfish are often caught by recreational anglers but are sel-
dom a targeted species. The species is fished commercially in Florida and sold both for human consumption
and as bait to recreational anglers. FAO statistics report landings ranging from 15to 979 t from 1995 to 1999.

Distribution: Ladyfish occur from Brazil north-
ward to southern New England but are rare north
of North Carolina.

Remarks: Although Elops saurus has tradition-
ally been treated as a single species, evidence
suggests that at least 2 species are involved, dis-
tinguished mainly by the number of vertebrae. In-
dividuals from the Gulf of Mexico and the east
coast of the United States have 79 to 86 verte-
brae, whereas those from the Caribbean have 74
to 78. Larvae of both forms have been found in
Florida, where they seem to appear in different
seasons. Further studies are needed to resolve
the status of these 2 forms. If they turn out to be
distinct species, the name saurus would apply to the northern one, as it was described from the Carolinas.

30
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MEGALOPIDAE

Tarpons

by D.G. Smith, National Museum of Natural History, USA and R.E. Crabtree, National Marine Fisheries Service, USA
A single species occurring in the area.

Megalops atlanticus (Valenciennes, 1847) TAR

Frequent synonyms / misidentifications: None / None.
FAO names: En - Tarpon; Fr - Tarpon argenté; Sp - Tarpon.

Diagnostic characters: Body moderately elongate and highly compressed.
Head moderately short and deep, its dorsal outline nearly straight and hori-
zontal, the back somewhat elevated, the ventral outline strongly curved ante-
riorly. Eye large, 3.3t0 4.7 in head length. Mouth large and oblique, lower jaw
prominently projecting; a gular plate present between arms of lower jaw.
Teeth small, bluntly villiform, and present on jaws, vomer, palatines, pterygoids,
tongue, and basibranchials. Branchiostegal rays numerous, approximately 23. Gill
rakers long and slender, scarcely denticulate, 19 to 21 on upper limb and 36 to 40 on
lower limb. All fins soft rayed. Dorsal fin short-based, with 13 to 15 rays, located be-
hind pelvic fins but entirely before anal fin, falcate, with a greatly prolonged final
ray. Anal fin strongly falcate, with 21 to 25 rays, final ray somewhat elongate, but
much less so than that of the dorsal fin. Caudal fin deeply forked, lobes about equal
inlength. Pectoral and pelvic fins inserted low on body, with elongate axillary scales;
pelvic fins abdominal in position. Scales large, firm, with crenulate anterior border and membranous posterior
border. Lateral line complete and relatively straight, though anterior part slightly curved ventrally; pores
branched; 41 to 48 scales. Gas bladder large, highly vascularized and modified to serve as an air-breathing or-
gan. Vertebrae 53 to 57. Colour: bright silvery all over, the back darker than the belly.

ventral view of head

Similar families occurring in the area
Albulidae: mouth inferior; last dorsal-fin ray not elongate;

i
scales smaller. /x\
\ —~

mouth
inferior

Albulidae
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Clupeidae: lateral line absent; gular plate absent; most species with scutes on midline of belly.
Elopidae: scales much smaller, about 100 on lateral line; last dorsal-fin ray not elongate.

no elongate
filament

no lateral

line
I —
(’/zk = :?7—@‘/// v

Clupeidae Elopidae

Size: Maximum over 220 cm and 120 kg. Males are smaller than females and rarely exceed 50 kg.

Habitat, biology, and fisheries: Tarpon occur in a wide variety of habitats ranging from fresh-water lakes and
rivers to offshore marine waters. Large tarpon targeted by recreational anglers are most abundant in estuarine
and coastal waters. Tarpon have a leptocephalus larva and spawn offshore. Spawning off Florida occurs from
mid-May through mid-August, but off Costa Rica, spawning occurs year round. Metamorphic larvae are typi-
cally found inshore in mangrove-lined estuaries but also occur in temperate Spartina marshes.
Young-of-the-year tarpon occur in small stagnant pools of varying salinity. In tropical areas, juvenile tarpon
typically occur in mangrove habitats, often in water with low dissolved oxygen levels. Tarpon occur in salinities
ranging from fresh water to more than 45%. and are capable of surviving temperatures of at least 40°C. They
suffer mortalities at temperatures of 10° to 12°C. The tarpon’s habit of rising to the surface and breathing air is
unusual among marine species. Anglers often detect the presence of schools of tarpon by observing individu-
als “rolling” at the surface. Air breathing is accomplished by way of a highly vascularized swimbladder that
functions as an air-breathing organ. This adaptation allows tarpon to survive in water with low dissolved oxy-
gen concentrations such as commonly encountered by juveniles. Tarpon are facultative air-breathers, and in
well oxygenated waters are able to meet their oxygen requirements without breathing air. Tarpon are relatively
long lived and can reach ages greater than 50 years. They reach sexual maturity at 80 to 120 cm. Tarpon are
among the most highly esteemed recreational fishes in the world. Their large size, abundance in inshore wa-
ters, and spectacular leaps when hooked make them favourites of inshore anglers. FAO statistics report land-
ings ranging from 16 to 283 t from 1995 to 1999. Fisheries for tarpon are best developed in Florida and Costa
Rica but occur throughout the Gulf of Mexico and Caribbean Sea.

Distribution: Tarpon are restricted to the tropi-
cal and subtropical Atlantic. In the western Atlan-
tic, tarpon regularly occur from the eastern shore
of Virginia to central Brazil and throughout the
Caribbean Sea and Gulf of Mexico. They have
been observed in the Panama Canal for many
years, and at least 1 capture on rod-and-reel has
been reported from the Pacific coast of Panama
at a location estimated to be 175 miles from the
canal. There are numerous anecdotal accounts
of tarpon occurring on the Pacific coast of Pan-
ama, but it is unclear if Pacific populations have
become established. In the eastern Atlantic, tar-
pon occur from Mauritania to Angola.
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Albuliformes: Albulidae 683

Order ALBULIFORMES
ALBULIDAE

Bonefishes

by D.G. Smith, National Museum of Natural History, USA and R.E. Crabtree, National Marine Fisheries Service, USA

iagnostic characters: Maximum size 80 cm. Body moderately elongate, fusiform, little compressed,

belly rounded. Head curving smoothly into profile of body. Eye large. Snout conical, projecting well be-
yond lower jaw. Mouth inferior; a small gular plate present between arms of lower jaw, small and often over-
looked. Teeth small, granular, in patches on jaws and on roof and floor of mouth. Branchiostegal rays about 10
to 15. Gill rakers rudimentary, consisting of small patches of minute, villiform teeth. All fins without spines.
Dorsal fin falcate, located at about midbody, originating slightly in front of pelvic fins, with about 16 to 21soft
rays. Anal fin falcate, with 7 to 9 soft rays, located well behind dorsal fin. Caudal fin deeply forked, upper and
lower lobes equal. Pectoral and pelvic fins inserted low on side of body, near ventral outline; pelvic fins abdomi-
nal, located under posterior part of dorsal fin. Scales moderate in size, about 60 to 90 along lateral line.
Colour: bluish green dorsally, often with several faint saddles of slightly darker colour; silvery on sides, with
several faint, narrow, longitudinal lines; belly white.

snout conical
projecting
beyond lower

Habitat, biology, and fisheries: Bonefishes occur in coastal waters on sand or mud bottoms, in areas of rela-
tively high salinity. They are bottom feeders, rooting in the substratum for crustaceans and various other small
invertebrates and fishes. They are active fishes, generally travelling in small groups and covering large areas
while foraging. Like Elops, Megalops, and the eels, bonefishes have a compressed, transparent
leptocephalus larva. They spawn offshore and the young larvae are found in the open sea. They are caughtin
local fisheries, mainly with gill nets or occasionally cast nets; no separate statistics available; marketed fresh.

Remarks: The Albulidae contains 2 main groups of species, which at various times have been recognized as
genera or subgenera. Albula (Dixonina) nemoptera lives in somewhat deeper water and is confined to the
western Atlantic and eastern Pacific. The Albula (Albula) vulpes group lives in shallower water and is found in
all tropical seas. It was formerly believed that A/bula vulpes was a single cosmopolitan species. Recent work
has shown that this “species” is actually a complex of several similar but genetically distinct species; the true
Albula vulpes is found only in the Atlantic.
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Similar families occurring in the area
Clupeidae: lateral line absent; gular plate absent; most species have scutes along midline of belly.
Elopidae and Megalopidae: mouth terminal.

/’Ailateral line
“\’/

mouth ‘@/

scutes terminal

Clupeidae Elopidae

Key to the species of Albulidae occurring in the area

la. Lastray of dorsal and anal fin not prolonged; snout only moderately conical, projecting only
about 1/3 of its length beyond tip of lower jaw; posterior end of mouth not reaching eye (Fig.
() .. . .. . Albula (Albula) vulpes

1b. Lastray of dorsal and anal f|n markedly prolonged snout sharply conical, projecting more
than 1/3 of its length beyond tlp of Iowerjaw posterlor end of mouth reaching nearly to mid-
dle of eye (Fig. 2) . . e e e i e e e .. ... .. ... . Albula (Dixonina) nemoptera

mouth reaches last ray
prolonged

mouth does not
reach eye

Fig. 1 Albula vulpes Fig. 2 Albula nemoptera

List of species occurring in the area

The species structure of Albula is not well understood. Two species are currently recognized in the area, 1 in
each subgenus, but evidence is accumulating that at least 1 other species exists. Myomere counts of larvae
also indicate some differentiation between populations in the Gulf of Mexico and the Caribbean. Further study
is needed to determine the number of species that exist in the western Atlantic.
Albula (Dixonina) nemoptera (Fowler, 1911). To 35 cm. Caribbean; the same or a similar species
occurs in the E tropical Pacific.
Albula (Albula) vulpes (Linnaeus, 1758). To 75 to 80 cm. As understood here, this species occurs
only in the tropical W Atlantic, from Florida to South America.
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HALOSAURIDAE
Halosaurs

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

Diagnostic characters: Medium-sized fishes, to approximately 1 m in total length, but much of this con-
sists of the attenuate tail. Body elongate; tail slender and attenuate, frequently broken and regenerated;
anus slightly before midlength. Head elongate, its length contained approximately 3 times in preanal length.
Eye well developed. Snout prolonged, extending well in front of mouth, tip rounded or pointed, often de-
pressed. Anterior and posterior nostrils close together, in front of eye. Mouth inferior, overhung by snout,
moderate in size, gape ending approximately under or slightly before front of eye. Teeth small, granular, in
patches on jaws and palatopterygoid. Dorsal fin short-based, on midtrunk, slightly closer to anus than to
tip of snout, all rays segmented (the anteriormost ray reduced and unsegmented in Aldrovandia); anal fin
long, extending from just behind anus to tip of tail; pectoral fin well developed, on side of body at or above
lateral midline; pelvic fins present, located abdominally, under or slightly in front of dorsal fin; caudal fin absent.
Scales relatively large, overlapping, covering body in well-defined horizontal and vertically oblique rows;
scales of lateral line enlarged; head partially scaled. Lateral line well developed, canals large and cavernous
on head and body; lateral line runs along lower side of body, near ventral outline in lateral view. Colour: vari-
able, ranging from black to light grey or tan; sides of body and opercle often silvery in fresh specimens; no bars,
stripes, spots or other distinct markings. Inside of mouth and pharyngeal cavity sometimes black.

dorsal fin
short-based

inferior T
mouth

attenuate tail

anal fin
long

Habitat, biology, and fisheries: Halosaurs live on or near the bottom in moderate to deep water, usually be-
tween about 500 and 3 000 m. They are bottom feeders, preying mainly on crustaceans and other small inver-
tebrates. Males develop markedly enlarged olfactory organs at maturity, suggesting that they locate their
mates through pheromones. Like eels and elopiforms, halosaurs have a pelagic, leptocephalous larva. Al-
though they are occasionally taken in deep bottom trawls, halosaurs have no commercial importance.

Similar families occurring in the area

Macrouridae: anterior dorsal fin directly above pectoral fin; a long, low second dorsal fin extending to end of
tail; pelvic fin directly under pectoral fin; snout short.

Ateleopodidae: dorsal fin above pectoral fin; pelvic fin under or ahead of pectoral fin; snout short and bulbous;
scales very small or absent.

dorsal-fin long 2" dorsal fin dorsal-fin
origin — origin

NN
1 RN

pelvic fin —”

pelvic fin

Macrouridae Ateleopodidae
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Notacanthidae: dorsal fin consists of a series of separated spines not connected by a membrane.
Lipogenyidae: dorsal fin with 4 to 6 unsegmented spines. Mouth sucker-like.

seperated dorsal-fin spines spinous rays

in dorsal fin \

Notacanthidae Lipogenyidae

Key to the species of Halosauridae occurring in the area

Note: Trawled specimens often lose their scales; scale pockets remain, however, and these are usually suffi-
cient to indicate where scales have been.

la. Top of head scaled at least as far forward as level of nostrils (Fig. 1a); lateral-line scales

slightly enlarged, 1 such scale for each transverse row of body scales (Fig.1b). . . . . . . . .—>2
1b. Top of head naked (Fig. 2a); lateral-line scales markedly enlarged, 1 such scale for each 2
to 3 transverse rows of body scales (Fig.2b) . . . . . . . ... .. .. .. ... ....>3
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a) anteriodorsal view b) side of body a) anteriodorsal view b) side of body

Fig. 1 Halosaurus Fig. 2 Aldrovandia

2a. Dark colour on roof of mouth does not extend lateral to palatopterygoid arcade; dark colour
on floor of mouth extends only slightly anterior to tongue, leaving anteriormost part pale
(Fig. 3); 12 to 20 pale pyloric caeca . . . . .+« +« . .. .. . .Halosaurus ovenii

2b. Entire lining of mouth dark (Fig. 4); 8 to 12 dark pyloriccaeca . . . . . . . . Halosaurus guentheri

inside of inside of
mouth pale mouth entirely
black

Fig. 3 oblique frontal view of head Fig. 4 oblique frontal veiw of head

3a. First dorsal-fin ray as long as second and segmented; scales on opercle; sheath of lateral

line darkly pigmented in adults; pyloric caeca pale and in a double row . . . Halosauropsis macrochir
3b. First dorsal-fin ray much shorter than second and unsegmented; no scales on opercle;

sheath of lateral line unpigmented; pyloric caeca black and ina singlerow. . . . . . . . . . .—>4
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4a. Anal opening dark blue or black, surrounded by a white field. . . . . . . . . .. ... .. .25
4b. Anal opening white, surrounded by adarkfield . . . . . . . .. ... ... ... ... .56

5a. Lateral-line scales contiguous; 1 lateral-line scale to every 2 body scales, 22 or 23 before
anus; preoral portion of snout very long, less than 2 times in total snout length

Aldrovandia rostrata

5b. Lateral Ilne scales not contlguous but separated by body scales 1 Iateral line scale to ev-
ery 3 body scales, 18 to 20 before anus; preoral portion of snout shorter, 2.25to 2.5 in total
snoutlength . . . . . .. ... ... ................ .Aldrovandiagracilis

6a. Palatine tooth patches of the 2 sides in contact medially; 13 to 15 gill rakers on anterior

arch; preoral portion of snout about 2 times in total snout Iength' dorsal origin over or very

slightly behind base of pelvic fin . . . . . . . . . . .Aldrovandia affinis
6b. Palatine tooth patches of the 2 sides separated medlally, 19 to 23 glII rakers on anterior

arch; preoral portion of snout about 3 times in total snout length; dorsal origin distinctly be-

hind base of pelvicfin . . . . . . . . . . . . . . . e s

7a. Lateral-line scales before anus 24 to 28; palatine tooth patch separated from pterygoid

patch by less than half its own length; pectoralrays 11t0 13 . . . . . . . . . Aldrovandia phalacra
7b. Lateral-line scales before anus 16 to 21; palatine tooth patch separated from pterygoid
patch by 1 to 4 times its own length; pectoralrays9to11 . . . . . . . . . . . Aldrovandia oleosa

List of species occurring in the area

Aldrovandia affinis (Gunther, 1877). To 173 mm snout-vent length. Atlantic coast of US, Gulf of
Mexico, and Caribbean; also E Atlantic and Indo-West Pacific. 700 to 2 200 m.

Aldrovandia gracilis (Goode and Bean, 1896). To 210 mm snout-vent length. Caribbean and Gulf of
Mexico; 1 000 to 2 000 m.

Aldrovandia oleosa Sulak, 1977. To 167 mm snout-vent length. Atlantic coast of USA to
N South America, also E Atlantic and possibly Indo-West Pacific; 1 200 to 2 000 m.

Aldrovandia phalacra (Vaillant, 1888). To 137 mm snout-vent length. Atlantic coast of USA to
Bahamas, also E Atlantic and Indo-West Pacific; 500 to 2 500 m.

Aldrovandia rostrata (Gunther, 1878). To 153 mm snout-vent length. One record from the area,
off the S Bahamas; elsewhere in the middle and E Atlantic; 2 500 to 5 000 m.

Halosauropsis macrochir (Gunther, 1878). To 271 mm snout-vent length. Atlantic coast of USA and
Bahamas; also E Atlantic and Indian Ocean; 1 200 to 3 300 m.

Halosaurus guentheri Goode & Bean, 1896. To 240 mm snout-vent length. Caribbean, Gulf of
Mexico, Atlantic coast of USA; also E Atlantic; 500 to 1 500 m.

Halosaurus ovenii Johnson, 1863. To 180 mm snout-vent length. Caribbean and Gulf of Mexico,
also E Atlantic; 500 to 1 500 m.
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NOTACANTHIDAE
Spiny eels
by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

Diagnostic characters: Maximum size 40 to 50 cm. Body moderate to moderately elongate; tail slender
and tapering to a point, often broken and regenerated; anus somewhat before midlength. Head mod-
erately deep to moderately elongate, somewhat compressed, its length contained 2 or 3 times in preanal
length. Eye well developed. Snout projects beyond mouth, tapering to a rounded tip. Anterior and posterior
nostrils close together, in front of eye. Mouth relatively small, inferior, overhung by snout, gape ending in
front of or under eye; maxilla without teeth, nearly excluded from gape by premaxilla. Teeth small,
pointed, in a single row on premaxilla, in one to several rows on palatine and dentary. Dorsal fin consists of a
series of unsegmented spines, isolated from each other and not connected by a membrane, its length
variable, beginning on head or trunk and extending behind anus, but ending well before end of tail; anal fin
long, extending from just behind anus to tip of tail, anterior rays spinous; pectoral fin well developed, lo-
cated on midside, a short but distinct distance behind gill opening; pelvic fins abdominal, slightly in front of
anus; caudal fin absent. Scales small and overlapping, covering most of head and body. Lateral line complete,
on dorsal half of body anteriorly, becoming midlateral on tail; canals and scales not notably enlarged. Colour:
light grey to dark brown, lining of mouth and branchial chamber black; no distinct markings or patterns.

isolated dorsal
spines

Se-—

anal fin long
mouth small,
inferior

Habitat, biology, and fisheries: Notacanths live on the bottom at depths of approximately 200 to 3 500 m.
They feed on various small invertebrates, including crustaceans, echinoderms, polychaetes, bryozoans, and
hydrozoans. Their olfactory organs are well developed and are undoubtedly used in finding food. Notacanths
show little sexual dimorphism, although males tend to be smaller than females and have a larger olfactory or-
gan. The larva is a leptocephalus, similar to that of the halosaurs, eels, and elopiforms. Notacanths are occa-
sionally taken in deep bottom trawls, but they have no commercial value.

Similar families in the area

Notacanths are unlikely to be confused with any other fishes except perhaps the Halosauridae and
Lipogenyidae. The peculiar spinous dorsal fin, without connecting membranes, the slender, tapering tail, and
the long anal fin distinguish them from all other families in the area.
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Halosauridae: dorsal fin short, with soft rays connected by membrane.

Lipogenyidae: dorsal fin with both spines and segmented soft rays, connected by a membrane and forming a
single, short-based fin.

short dorsal fin with short dorsal fin with
segmented rays and segmented rays and
membrane membrane

Halosauridae Lipogenyidae

Key to the species of Notacanthidae occurring in the area
la. Dorsal-fin spines 6 to 15; greatest body depth less than 3 in preanal length (Fig. 1)

. Notacanthus chemnitzii
1b. Dorsal frn spines 26 to 40 greatest body depth more than 3 in preanal length (Fig. 2) . L. 2

Fig. 1 Notacanthus Fig. 2 Polyacanthonotus

2a. Posterior end of mouth not reaching anterior margin of eye' 22 or more gill rakers on ante-

riorarch. . . . . . . . . . . . Polyacanthonotus rissoanus
2b. Posterior end of mouth reachlng toor beyond anterior margln of eye 21 or fewer gill rakers
onanteriorarch . . . . . . . . . . ... .. B ]

3a. Anterior and posterior nostrils close together, greatest distance between them 33 to 62%
of horizontal eye diameter; maximum size 350 to 550 mm; vertebrae 254 or more
. Polyacanthonotus challengeri

3b. Anterror and posterlor nostrrls farther apart greatest drstance between them 67 to 103% of
horizontal eye diameter; maximum size less than 300 mm; vertebrae 245 or fewer
. Polyacanthonotus merretti

List of species occurring in the area
Notacanthus chemnitzii Bloch, 1788. To 1 m. Worldwide, from subarctic to subantarctic latitudes; in
the area Atlantic coast of US and Gulf of Mexico; 200 to 1 000 m.

Polyacanthonotus challengeri (Vaillant, 1888). To 55 cm. Occurs largely N of the area, but may ex-
tend into the northernmost part; also E Atlantic and Indo-Pacific; 1 300 to 3 700 m.

Polyacanthonotus merretti Sulak, Crabtree, and Hureau, 1984. To 30 cm. Atlantic coast of US, Gulf
of Mexico, and Caribbean; 1 000 to 1 600 m.

Polyacanthonotus rissoanus (De Filippi and Vérany, 1859). To 40 cm. Occurs largely N of the area,
but may extend into the northernmost part; also E Atlantic; 1 000 to 2 000 m.
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LIPOGENYIDAE

Spiny sucker eel

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA
A single species in this family.

Lipogenys gillii Goode and Bean, 1896 NNL

Frequent synonyms / misidentifications: None / None.
FAO names: En - Spiny sucker eel.

anterior part of body (ventral view)

Diagnostic characters: Body moderately elongate; tail slender and tapering to a point. Head narrow,
somewhat compressed, tapering anteriorly to a rounded point as seen from above, more broadly rounded as
seen from side. Eye well developed. Snout projects beyond mouth. Anterior and posterior nostrils close to-
gether, about halfway between eye and tip of snout. Mouth inferior, small and sucker-like; upper lip with
thick, pleated folds; posterior end of maxilla bent sharply downward, forming a flap-like structure;
fleshy papillae on snout bordering upper lip. Teeth absent. Dorsal fin short-based, located above anus,
the first 4 to 6 rays hard and spinous, increasing in length from front to back, the remainder soft and
segmented, membrane connecting all rays except first 1to 3spines. Anal fin long, extending from just
behind anus to tip of tail, anterior rays spinous, posterior rays segmented, the transition gradual. Pec-
toral fin slightly below midside, behind gill opening; pelvic fin abdominal; caudal fin absent. Scales small, cov-
ering most of head and body. Lateral line complete, on dorsal half of body anteriorly, becoming midlateral on
tail; canals and scales not notably enlarged. Colour: light brown or grey, lining of gill chamber dark brown. No
markings or patterns.

Size: To approximately 35 to 40 cm.
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Similar families occurring in the area

Halosauridae: mouth normal, not sucker-like; dorsal fin without spines or with a single, short spine connected
to remainder of fin by membrane.

Notacanthidae: mouth normal, not sucker-like; dorsal fin without segmented rays, rather a series of isolated
spines unconnected by a membrane.

isolated dorsal spine

dorsal fin
without spines

normal mouth

Halosauridae Notacanthidae

Habitat, biology, and fisheries: This fish lives on the bottom in approximately 600 to 2 000 m and feeds
mostly on organic material contained in bottom sediment drawn up by the sucker-like mouth. Little is known
about its biology; there is no obvious sexual dimorphism. Lipogenys gillii is rarely seen and has no commer-
cial value.

Distribution: Known from off the Atlantic coast of Canada and the USA, from Nova Scotiato New Jersey; may
extend into the northern part of the area in deep water. The species has recently been reported from off Japan
and New Zealand and may well be found worldwide in suitable habitat.

Remarks: Although Lipogenys is usually placed in its own family, primarily because of the peculiar and highly
modified mouth, its anatomy is similar in most respects to that of the Notacanthidae. Indeed, one recent study
placed Lipogenys as the sister group of Polyacanthonotus within the Notacanthidae. A single species is cur-
rently recognized, but critical comparisons have not been made between populations.

Reference
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Order ANGUILLIFORMES
ANGUILLIDAE

Freshwater eels

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA
A single species occurring in the area.

Anguilla rostrata (Lesueur, 1817) ELA

Frequent synonyms / misidentifications: None / None.
FAO names: En - American eel; Fr - Anguille d’Amerique; Sp - Anguila americana.

* e 4 e e . e e e .
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scale pattern

Diagnostic characters: Body moderately elongate, cylindrical in front and only moderately compressed
along the tail. Eye well developed, moderately small in females and immatures, markedly enlarged in mature
males. Snout rounded. Anterior nostril tubular, near tip of snout; posterior nostril a simple opening in front of
eye at about mideye level. Mouth moderately large, gape ending near rear margin of eye; lower jaw projects
beyond upper; well developed fleshy flanges on upper and lower lips. Teeth small, granular, in narrow
to broad bands on jaws and vomer. Dorsal and anal fins continuous around tail; dorsal fin begins well be-
hind pectoral fin, closer to anus than to pectoral-fin base; pectoral fin well developed. Small oval
scales present, embedded in skin and arranged in a basket-weave pattern. Lateral line complete. Col-
our: immature individuals, called yellow eels, vary from yellowish green to brown above, paler ventrally; sexu-
ally mature individuals become bicoloured, black above and white below, with a bronze or silvery sheen, and
are then referred to as silver eels or bronze eels.

Size: Maximum about 150 cm, common to 50 cm; females grow much larger than males.

Similar species occurring in the area

The combination of the following characters will distinguish Anguilla rostrata from all other species of eels in
the area: presence of scales and of pectoral fins; teeth in upper and lower jaws minute; lower jaw protruding be-
yond upper jaw; dorsal fin begins far behind pectoral fins, closer to anus than to pectoral-fin base.
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Habitat, biology, and fisheries: Adults of Anguilla rostrata spend most of their lives in fresh water or
estuarine habitats. They are nocturnal, hiding by day and coming out at night to forage. They take almost any
available food, mainly small, benthic invertebrates and fishes. They are extremely hardy and live in a wide vari-
ety of aquatic habitats. Mature eels leave fresh water in the autumn and travel to the Sargasso Sea, where they
spawn in late winter and early spring. Spawning is the terminal eventin the eel’s life, and it dies without return-
ing to fresh water. The eggs hatch into larvae called leptocephali, which are carried on the currents back to the
continent. When they reach the edge of the continental shelf, they metamorphose into juvenile eels called el-
vers and enter fresh water the following spring. Elvers are caught with fine-mesh fyke nets and dip nets in the
spring during their inshore migration. Yellow eels are caught with baited eel pots and trot lines. Silver eels are
taken in pound nets in estuarine areas during seaward migration. Most of the catch is exported to Europe and
East Asia, where eels are considered a delicacy. They are less popular in North America, where they are mar-
keted fresh, salted, or smoked. FAO statistics report landings ranging from 2 to 43 t from 1995 to 1999. Elvers
have been exported to Japan and Taiwan Province of China for use in aquaculture.

Distribution: Widely distributed in lands border-
ing the western North Atlantic from Greenland to
Trinidad, including the Gulf of Mexico; most com-
mon along the Atlantic coast of the USA and
southern Canada.
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HETERENCHELYIDAE

Mud eels

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

Diagnostic characters: Medium-sized eels, maximum size about 1 m. Body moderately elongate to elon-
gate, cylindrical anteriorly, compressed posteriorly, tail longer than head and trunk. Head moderate; eye
greatly reduced, covered by semi-transparent skin;jaws nearly equal or lower jaw projects slightly beyond
upper; mouth relatively large, gape ending well behind eye; teeth conical to molariform, bi- or triserial on jaws,
in 1 to several rows on vomer. Dorsal and anal fins low and confluent with caudal fin; dorsal fin begins over or
slightly behind gill opening; pectoral fin absent. Scales absent. Lateral line absent, no pores on head or
body. Colour: grey or brown in preservative; freshly collected specimens largely unpigmented, with a reddish
cast due to blood in superficial capillaries.

eye greatly reduced

pectoral fin

absent no lateral-line pores on head or body

Habitat, biology, and fisheries: Heterenchelyids are burrowing eels that spend most or all of their time buried
in the substrate. They are seldom seen, and virtually nothing is known about their biology. They are rare and of
no importance to fisheries.
Remarks: The centre of distribution of the Heterenchelyidae is the eastern Atlantic, where 2 genera and sev-
eral species occur. A single species occurs in the area; it has been recorded from scattered localities in the Ca-
ribbean and northern South America, in relatively shallow water.

pectoral fins present

Similar families occurring in the area ST L o

The only other eels with eyes as reduced as those of the
heterenchelyids are the Moringuidae and certain members of the
Ophichthidae. Both of these families have lateral lines with pores on
the body, at least anteriorly.

Moringuidae: Moringua has a strongly projecting lower jaw, and L
both the anus and the dorsal-fin origin are well behind midlength. Moringuidae
Neoconger has the upper jaw projecting beyond the lower, and its
dorsal fin begins slightly before the anus. Both moringuid genera
have pectoral fins, although that of Moringua is often reduced.

Ophichthidae: the small-eyed, burrowing ophichthids of the
subfamily Ophichthinae have no caudal fin, and the tail ends in a
hard, finless point. Ophichthids have a well-developed lateral line
with pores on the head and body, and in nearly all of them the upper
jaw projects beyond the lower.

no caudal fin

Ophichthidae

List of species occurring in the area
Pythonichthys sanguineus Poey, 1868. Maximum size about 80 cm. Caribbean and N South America.

Reference
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MORINGUIDAE

Spaghetti eels

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

iagnostic characters: Small eels, maximum size 50 cm. Body moderately elongate to very elongate, cy-

lindrical except near tip of tail; anus near or behind midlength; tip of tail soft, blunt. Eye reduced exceptin
mature Moringua; snout not greatly prolonged; anterior nostril with a low tube or without a tube, posterior
nostril in front of eye; mouth moderate, gape ending under or slightly behind eye; upper lip without an upturned
flange; lower lip with or without a groove separating it from remainder of lower jaw; teeth conical, small to mod-
erately enlarged, in 1 or 2 series on jaws and vomer; intermaxillary teeth generally the largest, arranged in 2
longitudinal rows or in a semicircle. All fins present though sometimes reduced; dorsal and anal fins confluent
with caudal fin;dorsal fin begins far behind head, slightly before or well behind midlength; anal fin begins
at or distinctly behind anus. Scales absent. Lateral line on body complete or present only on trunk; on head,
pores present only on lower jaw. Colour: Neoconger: grey to brown in life, with some red on fins and head.
Moringua:immatures yellow-orange above and yellow or white below with some reddish tinting, mature indi-
viduals countershaded with dark grey to black above and white below. In preservative, all moringuids feature-
less grey to tan.

dorsal-fin
origin

Moringua Neoconger

immature Moringua immature male Moringua

mature Moringua

Habitat, biology, and fisheries: Moringuids are burrowing eels that spend much of their time buried in the
sediment. Moringua lives in clear water over sandy bottoms and is common around coral reefs. Neoconger is
found over muddy bottoms along the continental shelf. They feed mainly on small invertebrates. Although sel-
dom seen, moringuids can be quite common and probably play an important ecological role. Neoconger is oc-
casionally taken in trawls, and mature Moringua sometimes appear at the surface around night lights.
Moringuids are of no importance to fisheries.
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Remarks: The Moringuidae contains 2 different-looking genera. Moringua is much more elongate and
changes greatly in form and colour during its life. Immature individuals are worm-like, with reduced eyes and
fins, and a projecting lower jaw; they are yellow or red in life (the red probably resulting from blood in superficial
capillaries rather than a specific pigment). At maturity, the eyes and pectoral fins enlarge, and the dorsal and
anal fins expand near the tail to form a paddle-like tail fin. Colour changes to brown or black above and white
below. These features are more strongly expressed in males than females, and females grow much larger than
males. Immatures spend most if not all of their time buried in the sand, but mature males and females may
emerge and swim near the surface. Neoconger is only moderately elongate, uniformly grey in colour, with
small eyes, and the snout projects beyond the lower jaw. Its lateral line is incomplete, ending at about the level
of the anus.

Similar families occurring in the area

Anguillidae: Moringua is distinguished from all other families
except the Anguillidae by the protruding lower jaw. Anguillids
have small, embedded scales; well-developed fleshy flanges on
the upper and lower lip; a large eye; and pectoral fin at all stages ~ well-developed
of their life. The anus is located at or slightly in front of midlength, ~ fleshy flanges
and the dorsal fin begins in front of the anus. Moringua lacks
scales, the lips are without flanges, the anus is located well be-
hind the midpoint of the body, and the dorsal fin begins approxi-
mately above the anus.

Ophichthidae: Neoconger is likely to be confused only with cer- no caudal fin
tain ophichthids. Most ophichthids (Ophichthinae) lack a caudal -
fin, and the tip of the tail is hard and pointed. Those ophichthids
with a caudal fin (Myrophinae) have the posterior nostril below
the middle of the eye (sometimes concealed in the upper lip) and
have pores on the upper jaw. Neoconger has the posterior nostril

Anguillidae

at about mideye level and lacks pores on the upper jaw. Ophichthidae

Ophichthids also have more numerous branchiostegal rays.

Heterenchelyidae: lack pectoral fins at all stages, and the dorsal dorsal-fin origin above fill opening
fin begins over the gill opening. The lateral line is absent, with no

pores on the head or body. /—L—';F\

Heterenchelyidae

Key to the species of Moringuidae occurring in the area
la. Upperjaw projects beyond lower; anus near midlength; lateral line ends near level of anus
. Neoconger mucronatus
1b. Lower jaw projects beyond upper; anus distinctly behind midlength; lateral line complete
. Moringua edwardsi

List of species occurring in the area
Moringua edwardsi (Jordan and Bollman, 1889). To about 60 cm. Bermuda, Bahamas, and
Caribbean.

Neoconger mucronatus Girard, 1858. To about 30 cm. Gulf of Mexico to Brazil.

Reference

Smith, D. G. 1989. Family Moringuidae. In Fishes of the Western North Atlantic, edited by E. B. Bohlke. Mem. Sears Found.
Mar. Res., 1(9):55-71.
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CHLOPSIDAE

False morays

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

Diagnostic characters: Small eels, no more than 30 cm, usually 15 to 20 cm. Body stout to moderately
elongate, compressed, anus slightly before midbody. Eye well developed. Snout moderate to short, pro-
jecting slightly beyond tip of lower jaw. Anterior nostril in a short tube, near tip of snout; posterior nostril lo-
cated below mideye level, either on side of head above lip, on lip and covered with a flap, or opening
inside mouth. Upper lip without an upturned fleshy flange; lower lip with or without a downturned
fleshy flange. Teeth small and conical or long and needle-like, in 2 to several series on jaws, and 1 or 2 long
rows on vomer; large fangs never present. Gill opening reduced to a small, round, pore-like opening. Dor-
sal and anal fins well developed, confluent with caudal fin; dorsal fin begins over or slightly behind gill
opening. Pectoral fin present or absent. Scales absent. Lateral line incomplete, usually reduced to 1 or
2 pores at anterior end of canal in front of pectoral fin. Colour: variable, most often brown, and frequently
countershaded with white ventrally; 1 species with a pale nuchal band.

Habitat, biology, and fisheries: Chlopsids are small, cryptic eels inhabiting coral reefs, seagrass beds, and
rubble. They are seldom seen except at rotenone stations. Some species occasionally turn up in trawls, but
their retiring habits and preference for rough bottoms place them beyond the reach of most collecting methods.
They are of no importance to fisheries.

Remarks: This family was formerly known as the Xenocongridae. A few species are common, but most are
quite rare.

Similar families occurring in the area

Congridae: those chlopsids with pectoral fins are most likely to be confused with congrids; congrids have a
complete lateral line, however, and a larger gill opening.

Muraenidae: muraenids always lack a pectoral fin, and the posterior nostril is at or above the upper margin of
the eye; enlarged, fang-like teeth are usually present.

no pectoral fins

Muraenidae
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Ophichthidae: also have the posterior nostril low on the side of the head or on the lip. Those of the subfamily
Ophichthinae lack a caudal fin, and the tip of the tail is hard and pointed. Those of the subfamily Myrophinae
have a caudal fin, but they have an expanded branchial basket with numerous branchiostegal rays, most of
which are not attached to the hyoid bones.

Synaphobranchidae (llyophinae): some have areduced lateral line and resemble chlopsids;they also have the
posterior nostril low on the side of the snout, further enhancing the resemblance. Most ilyophines, however,
have more than 2 lateral-line pores; the only exception is Dysommina, which has no open pores. Most
ilyophines have a single row of vomerine teeth, each tooth composed of 2 fused teeth. Most chlopsids have 2
rows of vomerine teeth; in those that have 1 row, the teeth are simple, not compound.

e

caudal a single row
fin of vomerine
Ophichthidae teeth Synaphobranchidae

Key to the species of Chlopsidae occurring in the area
la. Vomerine teeth in a single series on midline of roof of mouth (Fig.1) . . . . . . Robinsia catherinae
1b. Vomerine teethin2 or4 series (Figs2,3) . . . . . . . . « « v v v v v v i i e 2
2a. Pectoralfinpresent. . . . . . . . . . . . . . . . e e e e e e e e e e 3
2b. Pectoralfinabsent . . . . . . . . . . . .. . . . .. ... S
3a. Vomerine teethin4 series (Fig.2). . . . . ... ... ... ... . .Catesbya pseudomuraena
3b. Vomerine teethin2series (Fig.3) . . . . . . . . . . . . . . . ... 4

Fig. 1 ' Fig. 3

4a. Posterior nostril on upper lip, concealed by a flap dorsally; head uniform in colour (Fig. 4)

Kaupichthys hyoproroides

4b. Posterlor nostrll a S|mple opening on S|de of head opposne Iower part of eye (Fig. 5); head
with a pale transverse band behindeye . . . . . . . . . . Kaupichthys nuchalis
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5a.

5b.

6a.

6b.

Lower lip with a downturned
flange (Fig.6). . . . . Chilorhinus suensonii
Lower lip without a downturned
flange . . . .. ... .. ... ...>6
Bicoloured, brown above and

white below (Fig.7). . . . . Chlopsis bicolor
Banded or mottled in colour
(Fig.8) . . . .. ... . Chlopsis dentatus

Fig. 7 Fig. 8

List of species occurring in the area

Catesbya pseudomuraena Bohlke and Smith, 1968. To 15 cm. Known from the Bahamas.
Chilorhinus suensonii Lutken, 1852. To 20 cm. Bermuda and Bahamas to Brazil.

Chlopsis bicolor Rafinesque, 1810. To about 24 cm. E and W Atlantic, including the Mediterranean.
Chlopsis dentatus (Seale, 1917). To 20 cm. Caribbean; also Indian Ocean, W Pacific.

Kaupichthys hyoproroides (Stromman, 1896). To 24 cm. Throughout the area on coral reefs.
Kaupichthys nuchalis Bohlke, 1967. To 14 cm. Throughout the area on coral reefs.

Robinsia catherinae Bohlke and Smith, 1967. To 20 cm. Caribbean; also Indian Ocean.

Reference
Smith, D.G. 1989. Family Chlopsidae. In Fishes of the Western North Atlantic , Part 9, edited by E. B. Bohlke. Mem. Sears

Found. Mar. Res., 1(9):72-97.

click for next page
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MURAENIDAE

Moray eels

by E.B. Béhlke (deceased), Academy of Natural Sciences, Pennsylvania, USA
proofs checked by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

Diagnostic characters: Body elongate, muscular, and laterally compressed. Dorsal profile of head

above and behind eye often raised due to the development of strong head muscles. Eye well devel-
oped, above and near midgape. Snout short to elongate. Anterior nostril tubular, near tip of snout; posterior
nostril above or before eye, a simple pore or in atube. Mouth large, gape usually extending behind poste-
rior margin of eye, lips without flanges. Teeth numerous and strong, with smooth or serrate margins, ranging
from blunt rounded molarsto long, slender, sharply pointed, and sometimes depressible canines; jaws short to
elongate, usually about equal. On upper jaw, intermaxillary (anterior) teeth in 1 or 2 peripheral rows and usu-
ally a median row of 1 to 3 teeth which are the longest in the mouth (sometimes missing in large specimens);
maxillary (lateral) teethin 1 or 2 rows on side of jaws; vomerine teeth (on roof of mouth) usually short and small,
in 1 or 2 rows or in a patch, or sometimes absent. Dentary (lower jaw) teeth in 1 or more rows; in many species
in the subfamily Muraeninae the first 4 teeth are larger, sometimes forming a short inner row. Gill opening a
small round hole or slit at midside. Dorsal and anal fins variously developed, from long fins with dorsal fin
usually beginning on head and anal fin immediately behind anus (subfamily Muraeninae), to both fins re-
stricted to tail tip (subfamily Uropterygiinae); dorsal and anal fins continuous with caudal fin around tail tip;
pectoral and pelvic fins absent. Scales absent. Lateral-line pores absent on body except for afew (usu-
ally 1or 2) above and before gill opening; head pores usually 3 near tip of snout, 4 along upper jaw, and 6 on
lower jaw; no pores behind eye or in supratemporal commissure. Colour: variable, from nearly uniform to dis-
tinctive patterns of spots, blotches, bars, and/or reticulations.

posterior
nostril

well-

developed eye body laterally

compressed

pectoral and
pelvic fins absent

median ) .
intermaxillary ~ inner maxillary large dentary
<
ORI i rpreen,
\é\\\\ vomerine e
P

R

intermaxillary %@ \\&g P
AAAAL,,
upper jaw \

outer outer lower jaw
maxillary dentary
smooth, short, serrate,
slender /\ stout wedge-
molar ) shaped

dentition
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Habitat, biology, and fisheries: Morays are small to very large eels (to 375 cm total length) inhabiting tropical
and subtropical waters. Many are found in shallow-water rock and coral reef habitats, where they find protec-
tionin holes and crevices; others live above sand or mud bottoms at depths to 500 m; a few species are found in
brackish-water tidal creeks, mangrove areas, or in rivers. They are scavengers and predators, feeding on fish
or crustaceans. If provoked or handled carelessly, their powerful jaws and strong teeth will cause deep lacera-
tions, but usually they do not leave their hiding places to attack swimmers. Morays are caught by spear,
hook-and-line or longlines, traps, trawls, and occasionally by dredge. They are not sought commercially, but
may be incidentally caught and sold in fish markets. They are eaten in many parts of the world, some locally in
the area; consumption of morays 4 kg or larger may result in ciguatera poisoning, which is sometimes fatal.

Remarks: The species of morays in the Atlantic are well known, but the generic nomenclature for the family is
not established. The generic classification used by Bohlke et al. (1989) is followed for these accounts.

o . . . posterior
Similar families occurring in the area nostril
Few eels are likely to be confused with morays. The combina-
tion of elevated head profile, high posterior nostril, lack of pec-
toral fins, and reduced lateral line is not found in any other
family.

Chlopsidae (formerly Xenocongridae): superficially similar to
morays, but posterior nostril below mideye level or on lip rather
than above eye; pectoral fins sometimes present; vomerine
tooth series widely divergent (except Catesbya) rather than
along midline. Chlopsidae

Myrocongridae: similar in appearance to morays but pectoral

fins present.

Ophichthidae: somewhat similar in appearance, but posterior nostril always low on side of head, on lip, or
opening inside mouth; pectoral fins usually present, caudal fin absent in most.

pelvic fin

Myrocongridae Ophichthidae

Identification note: Morays are notoriously difficult to identify because of great variability. Characters used in-
clude fin positions, tail length (position of anus), jaws and dentition, nostril condition, and colour pattern. Both
colour pattern and dentition may change greatly with growth, and the presence of the fins is sometimes difficult
to determine (the beginning of the dorsal fin is sometimes not discernible externally; the anal fin condition can
best be determined by its presence or absence just behind the anus). Vertebral counts, while not useful for field
identification, are consistent for a species and are important characters for defining species; the mean counts
for predorsal-preanal-total vertebrae (MVF) are included in the key for reference.
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Key to the species of Muraenidae occurring in the area

dorsal-fin origin

la. Dorsal fin beginning above and near to
well-before anus (usually on head), anal fin
beginning just behind anus (subfamily
Muraeninae) (Fig.1). . . . . . . . . . . ..

1b. Dorsal and anal fins restricted to and visible
only near tail tlp (subfamily Uropterygunae)

(Fig.2). . . . .. . .. ... e e e e

2a. Dorsal fin beginning above and shortly be-
hind anus; uniform brown with pale head and
tail tip (red-orange in life); MVF 73-53-130
................ Monopenchelys acuta

2b. Dorsal fin beginning above and before anus;
colourvariable . . . . . . . . . .. .. .. .. -3

3a. Some teeth rounded or molariform (at least dorsal fin origin
the vomerine teeth), no canine teeth; dark all
over with pale chain-like pattern; MVF
6-58-117. . . . . . . . . . . .Echidna catenata

3b. No molariform teeth some canine teeth
present; colour variable . . . . . . . . . . . .. —4 Fig. 2 Uropterygiinae

4a. Jaws elongate and arched, meeting only at
their tips; elongate fangs exposed when
mouth is closed (Fig.3) . . . . . . . . .. )

4b. Jaws not arched, closing completely or with
slight gap; teeth not exposed when mouth is

jaws meet
at tips

closed (Fig.4) . . . . . . . . . . . .. .... -7 £
5a. Posterior nostril large and elongate, before —  —
eye; less than 6 inner dentary teeth; brown

with pale mottling; MVF 8-60-144 . Enchelycore nigricans Fig. 3 lateral view of head

5h. Posterior nostril a rounded pore above ante-
rior margin of eye; more than 6 inner dentary

teeth; colourvariable . . . . . . . . . . . . .. —> 6 jaws close nearly
completely

6a. Colour uniform brown, jaw pores set in white
spots; 6 to 13 inner dentary teeth; MVF
9-48-135. . . . . . .. ... Enchelycore carychroa

6b. Colour pattern of pale blotches on brown
body; jaw pores not noticeably white; 10 to
14 inner dentary teeth; MVF 7-56-154
................ Enchelycore anatina

7a. Posterior nostril in tube; gill opening in blackspot. . . . . . . . . . . . . ... -8
7b. Posterior nostril flush or nearly so with head profile; gill opening with body coloratlon ..... .—9
8a. Head dark, body and fins with large dark spots; MVF 4-64-154. . . . . . . . . . Muraena robusta

8b. Head brown, body and fins with large pale rosettes overlain with small dark spots; MVF
4-56-131 . . L L L e e e e e e e e e Muraena retifera
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9a.

9b.

10a.
10b.

1la.

11b.

12a.

12b.

13a.

13b.

1l4a.
14b.

15a.

15b.

16a.
16b.

17a.

17b.

18a.

18b.

19a.

19b.

Teeth numerous, no long canines; intermaxillary teeth 5 rows across, maxillary teeth in 2
rows; dark with small white spots (yellow in life) or pale with dark reticulations; MVF

5-49-120 . . . . . L L L e e e e e e e Gymnothorax miliaris
Teeth not numerous, some long canines; intermaxillary teeth 3 rows across, maxillary

teeth in 1 row (few inner teeth in young); colour notasabove . . . . . . . . . . . . .. . .10
Snout and jaws elongate; teeth slender and smooth, some as very long canines. . . . . . ..o 11
Snout blunt, jaws short; teeth wedge-shaped and serrate, no long canines . . . . . . .. .14

Vomerine teeth in 2 rows; colour uniform dark brown (green in life); MVF 6-60-140
................................... Gymnothorax funebris
Vomerine teeth in 1 row; colour pattern of blotches, spots, or reticulations . . . . . . . . . .12

Colour pattern of large pale polygons overlain with small dark spots on pale reticulated
background; MVF 5-53-138 . . . . . . . . . . .. ... .. . . . Gymnothorax polygonius

Colour pattern of small dark spots or blotches on pale background . . . . . . . . . . . .. — 13

Contrasting pattern of overlapping small dark spots on pale background; MVF 6-54-138
.................................. Gymnothorax moringa

lefuse pattern of spots and blotches (purplish in life) on pale background; MVF 5-51-133
................................... Gymnothorax vicinus

Four pores alongupperjaw. . . . . . . . . . . 0 e e e e e e e e e e e e ..o 15
Three pores along UPPErjaw . . . . . . v v v v v e e e e e e e e e e e e e e . .—>16

Overall colour pattern on head, body, and tail of pale dendritic marks on brown back-
ground; MVF 7-58-135 . . . . . . . . . . o e e e e Gymnothorax hubbsi

Colour pattern of dark reticulations on pale body and tail, head dusky; MVF 6-68-153
................................ . Gymnothorax maderensis

Head and body spotted dorsally and ventrally; tail dark, with few large white spots . . . . . . . —> 17
Head and body spotted dorsally, pale and unspotted ventrally; tail spotted or patterned, not

noticeablydark . . . . . . . . . . L L e .— 18
Dorsal fin with dark margin, with body coloration basally; MVF 6-63-164 . . . . Gymnothorax kolpos

Dorsal fin with bold pattern of white saddle marks on black fin; MVF 6-66-168
....... e e e i e e e e i s .. ... .. ... .. ... Gymnothorax conspersus

Dorsal and anal fins with body coloration and dark margins; MVF 6-49-142

............................... Gymnothorax nigromarginatus
Dorsal fin with black and white pattern, anal fin with or without pattern . . . . . . . . . . . . —> 19

Anal fin without pattern but with dark edge; body with pale polygonal spots separated by
narrow reticulations; MVF 6-53-140 . . . . . . . . . . . . . ... ... Gymnothorax saxicola
Anal fin with alternating dark and pale areas; body with dlstlnct weII -separated pale spots;
MVF 6-50-145 . . . . . . . . . . .. e . . . Gymnothorax ocellatus
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20a. Tail very short, anus at 2/3 total length; jaws elongate, the lower protruding; snout short,

eye above anterior third of jaw; 13 to 16 broad dark bands on body and tail; MVF

122-123-150 . . . . .. e e e e Channomuraena vittata
20b. Tail about 1/2 total length, anus near midbody; jaws not elongate; snout moderate, eye

above midjaw; body variably uniform or patterned . . . . . . . . . . . . . .. .. ... .21

21a. An extra pore adjacent to pos- no extra pore
terior nostril; MVF 97-102-107
(Fig.5a). . . . . . .. Anarchias similis

21b. No pore adjacent to posterior
nostril; MVF 106-110-121(Fig. <
5pb). . . . .. . Uropterygius macularius ,> &

v\@‘a\

Fig. 5 dorsal view of head

>

List of species occurring in the area

The symbol =< s given when species accounts are included.
- Anarchias similis (Lea, 1913).

< Channomuraena vittata (Richardson, 1845).
e Echidna catenata (Bloch, 1795).

e Enchelycore anatina (Lowe, 1838).
< Enchelycore carychroa Béhlke and Bohlke, 1976.
- [nchelycore nigricans (Bonnaterre, 1788).

et Gymnothorax conspersus Poey, 1867.

s Gymnothorax funebris Ranzani, 1839.

s Gymnothorax hubbsi Bohlke and Bohlke, 1977.
< Gymnothorax kolpos Béhlke and Bohlke, 1980.
s Gymnothorax maderensis (Johnson, 1862).
s Gymnothorax miliaris (Kaup, 1856).

< Gymnothorax moringa (Cuvier, 1829).

e Gymnothorax nigromarginatus (Girard, 1858).
s Gymnothorax ocellatus Agassiz, 1831.

s Gymnothorax polygonius Poey, 1876.

s Gymnothorax saxicola Jordan and Davis, 1891.
s Gymnothorax vicinus (Castelnau, 1855).

s Monopenchelys acuta (Parr, 1930).

e Muraena retifera Goode and Bean, 1882.
e Muraena robusta Osorio, 1909.

e Uropterygius macularius (Lesueur, 1825).

Reference

Bohlke, E.B., J.E. McCosker and J.E. Bohlke. 1989. Family Muraenidae. In Fishes of the western North Atlantic, edited by
E.B. Bohlke. Mem. Sears Found. Mar. Res., Memoir No. 1, 9(1): 655p.
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Channomuraena vittata (Richardson, 1845) AMH

Frequent synonyms / misidentifications: None / None.
FAO names: En - Broadbanded moray; Fr - Muréne anneau; Sp - Morena franjeada.

Diagnostic characters: A large, thick, muscular moray with tapering body and short tail; anus in poste-
rior third of total length.Head large; eye small and near tip of snout; posterior nostril in short tube above
anterior margin of eye. Snout short, tip of lower jaw projecting beyond upper; jaws very long and widely
separated posteriorly. Teeth numerous, small, and pointed, all of similar size;intermaxillary teeth in a patch
of 9 teeth across anteriorly, decreasing in number and continuous with vomerine row of triserial to biserial
teeth; maxillary and dentary teeth in bands 3 to 6 rows across (6 in large specimens). Fins confined to
posterior part of tail, low and inconspicuous. Colour: background uniform pale brown, with 13 to 16 broad
dark bars encircling head and body behind eye, sometimes with pale borders; colour varying from tan or
reddish brown with brown bars to dark greyish brown with dark olive bars.

Size: Maximum to 150 cm.

Habitat, biology, and fisheries: An uncommon bottom-dwelling species, found in rocky habitats at depths to
40 m. Uniquely snake-like in appearance and behaviour, described as expanding its head like a cobra when
approached. Caught incidentally in insular trap and line fisheries; of no commercial importance.

Distribution: A circumtropical species, taken off
islands in the tropical Atlantic and central and
western Pacific. In the study area, from Bermuda,
the Bahamas and the Caribbean islands. In the
eastern central Atlantic from the Cape Verde Ar-
chipelago and Annobon in the Gulf of Guinea
(Area 34), and from Ascension Island in the
southeastern Atlantic (Area 47). In the Pacific, a
few individuals taken off scattered islands of the
central Pacific and off Taiwan Province of China.
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Echidna catenata (Bloch, 1795) AMD

Frequent synonyms / misidentifications: None / None.
FAO names: En - Chain moray; Fr - Muréne enchainée; Sp - Morena cadeneta.

Diagnostic characters: Body stout, tail rounded; anus shortly behind midbody. Head short, profile steep.
Eye above or shortly behind midjaw; posterior nostril with raised, crenulate margin, above anterior margin
of eye. Snout short and rounded; jaws short, closing completely. Teeth short, some molariform;
intermaxillary teeth short and stout, 3 rows across, 1 to 3 short median teeth; maxillary teeth in 2 short rows,
vomerine teeth biserial and molariform; dentary teeth in 1 or 2 rows. Dorsal fin beginning on head midway
between corner of mouth and gill opening. Calour: most specimens dark with overall chain-like pattern of
pale narrow reticulations (yellowish in life); very large specimens may have the colour reversed.

Size: Maximum to 70 cm.

Habitat, biology, and fisheries: One of the most common morays found on coral reefs, in rocks and sand; fre-
quently seen in shallow waters where it feeds on
crabs. Large specimens may be consumed lo- ‘ ‘

90 80 70 60 50

cally. Occasionally taken by trawl or line; of no ... 4 2
commercial importance, but a desired aquarium e A u
fish. < .

Distribution: An insular species, taken off Ber-
muda, the Bahamas, the Florida Keys, through-
out the islands of the Caribbean, off coastal
Mexico, and central and northern South America. |
Also taken off Brazil (Area 41) and off Ascension

Island (Area 47), but notin the eastern central At-

lantic.

20
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Enchelycore nigricans (Bonnaterre, 1788)

Frequent synonyms / misidentifications: None / None.
FAO names: En - Viper moray; Fr - Muréne noire; Sp - Morena negra.

Diagnostic characters: Body elongate, strong, and muscular, moderately compressed; anus at midbody
or shortly before. Head elongate, somewhat elevated. Eye above or just behind midjaw; posterior nostril an
elongate pore before eye in adults. Snout long, jaws long and arched. Teeth numerous, some long
fang-like canines which are exposed when mouth is closed;intermaxillary teeth in 5 irregular rows across,
1 to 3 long fang-like median teeth; maxillary teeth biserial; vomerine teeth short and uniserial; dentary teeth
biserial anteriorly, uniserial posteriorly. Dorsal fin beginning above or above and slightly before gill opening.
Colour: young pale with contrasting dark reticulated pattern (inset), adults brown and faintly mottled with
darker brown or sometimes uniformly brown.

Size: Maximum to 100 cm.

Habitat, biology, and fisheries: A common inhabitant of coral reefs and rocky shorelines to depths of 24 m.
Caught incidentally in trap and line fisheries. Reported to be consumed fresh or salted in some localities
(ciguatera poisoning should be considered); not

of commercial importance. %0 0 noog 50
Distribution: A wide-ranging insular species e %0
found throughout the tropical and subtropical At- { i

lantic, from Bermuda, the Bahamas, the Florida |

Keys, the northwestern Gulf of Mexico, through- \

outthe Caribbean Islands, and off coastal central
and northern South America. Also off islands of
the eastern central and southeastern Atlantic
(Areas 34, 47), and off Brazil (Area 41).
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Gymnothorax funebris Ranzani, 1839

Frequent synonyms / misidentifications: Lycodontis funebris (Ranzani, 1839) / None.
FAO names: En - Green moray; Fr - Murene verte; Sp - Morena congrio.

Diagnostic characters: Body strong and muscular; anus shortly before midbody. Head elongate, ele-
vated posteriorly. Eye above midjaw; posterior nostril asimple pore or with short rim, above anterior mar-
gin of eye. Snout moderate; jaws moderate, closing completely. Teeth smooth, large, and stout;
intermaxillary teeth 3 rows across, 1 to 3 long median fangs; maxillary teeth uniserial, few inner teeth in small
specimens; vomerine teeth biserial; dentary teeth uniserial, few anterior inner teeth. Dorsal fin beginning on
head, a little closer to gill opening than to mouth angle. Colour: uniformly dark brown or greenish brown; green
in life.

Size: Maximum 190 cm.

Habitat, biology, and fisheries: Common in tidepools, rocks, and coral reefs to depths of 33 m; also found in
brackish-water tidal creeks and mangrove areas. Large individuals reported to be aggressive without provoca-
tion. Used for food in some areas; large speci- ) ~

mens have been reported to be ciguatoxic. % L n e 0
Occasionally caught in trawls and by line; of no i 0
commercial importance. 7 )

Distribution: Widespread throughout the Atlan- 7
tic; from Bermuda, the Bahamas, the Florida s
Keys, throughout the Caribbean Islands, off
coastal Mexico, and central and northern South
America. In the eastern central Atlantic from
Cape Verde Archipelago (Area 34);in southwest-

ern Atlantic off Brazil (Area 41); and from the
southeastern Atlantic islands of Ascension and

St. Helena (Area 47).

(]
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Gymnothorax kolpos Bohlke and Bohlke, 1980

Frequent synonyms / misidentifications: None / Gymnothorax ocellatus Agassiz, 1831.
FAO names: En - Blacktail moray.

Diagnostic characters: Body strong and muscular with long tapering tail; anus shortly before
midbody. Head large with sloping profile. Eye above midjaw; posterior nostril with rim, above anterior mar-
gin of eye. Snout and jaws moderate, lower jaw prominent; only 3 pores along upper jaw. Teeth few, strong,
triangular, and shark-like, with serrate margins; both upper and lower jaws with a single continuous row of
teeth; no median intermaxillary teeth; vomerine teeth few and inconspicuous or hidden. Dorsal fin beginning
on head between corner of mouth and gill opening. Colour: head and body pale to medium greenish
brown, tail progressively darker; numerous distinct small pale spots on head and body, becoming larger
and fewer to only 3 or 4 large white spots on posterior third of tail. Dorsal fin with body pattern anteri-
orly, black posteriorly; anal fin dark, without spots.

Size: Maximum to about 100 cm.

Habitat, biology, and fisheries: A deep-water inhabitant, infrequently taken, most often over mud or sand
bottoms at 75 to 100 m. Most individuals are large, mature adults; the habitat of young is not known. Taken by
trawl, trap, or hook-and-line. May be consumed ,
locally but the possibility of ciguatera poisoning % EY
should be considered. Of no commercial impor- %%.n...\,\%\%

tance.

Distribution: Only known from deep waters of
the Gulf of Mexico and off the coast of North
Carolina and Georgia.

Note: There are 5 spotted species in Area 31
which are similar in appearance and may be con-
fused: Gymnothorax conspersus, G. kolpos, G. 7
nigromarginatus, G. ocellatus, and G. saxicola, Rt
they are separated by subtle colour differences 3 "" L Dy
and vertebral counts, and are separated geo-

graphically.

P 70 60 50
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Gymnothorax miliaris (Kaup, 1856)

Frequent synonyms / misidentifications: Lycodontis miliaris (Kaup, 1856) / Muraena flavopicta (Kaup,
1856); Muraena miliaris (Kaup, 1856).

FAO names: En - Goldentail moray; Fr - Murene dorée; Sp - Morena dorada.

St

Diagnostic characters: Body stout, tail not tapering but rounded at tip; anus shortly before midbody.
Head moderate. Eye above jaw, closer to rictus than to snout tip; posterior nostril with raised rim, above an-
terior margin of eye. Snout short; jaws short, closing completely. Teeth smooth, short,and stout, no very long
canines; intermaxillary teeth numerous, 5 rows across, 2 to 5 median teeth; maxillary teeth biserial;
vomerine teeth uniserial. Dorsal fin beginning on head between corner of mouth and gill opening. Colour:
highly variable colour pattern; common pattern for young and most adults overall dark background with scat-
tered small pale spots or dots; some large individuals with overall pale background with dark
reticulations, or with pale background with very few, highly irregular, dark spots and blotches; the pat-
tern similar on all parts of eel; tail tip always pale. Pale areas cream to golden yellow in life, dark areas brown
to purplish.

Size: Maximum 55 cm.

Habitat, biology, and fisheries: A common inhabitant of coral reefs and rocky shorelines, but seldom seen;
taken at depths to 50 m. Large specimens occa-

sionally caught by trawl, trap, and hook-and-line. L 80" L 0
Possibly consumed locally; of no commercial im- s "
portance. R

Distribution: An insular species, widespread in 7
the Atlantic; from Bermuda, the Bahamas, the \
Florida Keys, throughout the islands of the Ca-
ribbean, off coastal Mexico, and central and
northern South America. Also, taken off islands

of the eastern central and southeastern Atlantic
(Areas 34, 47), and off Brazil (Area 41).

20 |
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Gymnothorax moringa (Cuvier, 1829) AGG

Frequent synonyms / misidentifications: Lycodontis moringa (Cuvier, 1829) / None.
FAO names: En - Spotted moray; Fr - Murene tachetée; Sp - Morena pintada.

Diagnostic characters: Body elongate, strong, and muscular, moderately compressed; anus shortly be-
fore midbody. Head moderate, elevated posteriorly. Eye above midjaw; posterior nostril a rimmed pore
above anterior margin of eye. Snout moderate; jaws moderate, closing completely. Teeth smooth,some long
canines; teeth in both jaws uniserial in adults; 3 long fang-like median intermaxillary teeth; vomerine teeth
uniserial. Dorsal fin beginning on head between corner of mouth and gill opening. Colour: head, body, and tail
patterned with small overlapping dark spots giving mottled appearance on pale background (yellow
with brown to purplish black spots in life); pattern variable in size of blotches and intensity of pigmentation. Dor-
sal fin often with black margin anteriorly, and white margin far posteriorly on combined dorsal-caudal-anal fins.
Young without spotted pattern and with white lower jaw, closely resembling young of G. vicinus.

Size: Maximum 100 cm (questionably reported from 200 to 300 cm at Ascension Island).

Habitat, biology, and fisheries: Very common on shallow coral reef, rock, and seagrass habitats, found at
depths to 50 m. Reported to be aggressive without provocation; dangerous when handled alive. Used as food
in some areas, large individuals reported to be ciguatoxic. Occasionally caught by trawl, seine, trap, and
hook-and-line; of no commercial importance.

Distribution: Widespread in the western Atlan-

tic, from Bermuda, the Bahamas, off the Caroli-

nas, the Florida Keys, throughout the Caribbean
Islands, off coastal Mexico, and central and | i
northern South America. Also off Brazil (Area 7
41), and taken at the south eastern Atlantic is-
lands of St. Helena and Ascension (Area 34). Not
found in the eastern central Atlantic.

30
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Gymnothorax ocellatus Agassiz, 1828 AMW

Frequent synonyms / misidentifications: None / Gymnothorax saxicola Jordan and Davis, 1891.
FAO names: En - Mottlemargin moray; Fr - Muréne ocellée; Sp - Morena de charco.

Diagnostic characters: Body strong and muscular with tapering tail; anus shortly before midbody.
Head moderate. Eye above midjaw; posterior nostril a rimmed pore above anterior margin of eye. Snout
short and rounded; jaws closing completely; 3 pores along upper jaw. Teeth strong, triangular, and
shark-like, serrated on anterior and posterior margins; jaw teeth uniserial; 0 to 3 median intermaxillary teeth
(absentin large specimens); vomerine teeth uniserial or absent. Dorsal fin beginning on head between mouth
angle and gill opening. Colour: body grey-brown, darker dorsally and paler ventrally, with distinct,
well-separated white spots of varying sizes and shapes; tail patterned, not dark; head brown with smaller
white spots. Margin of dorsal fin with pattern of undulating black and white marks, anal fin with similar
coloration.

Size: Maximum about 60 cm.

Habitat, biology, and fisheries: Adults common on the continental shelf over sand and mud bottoms to
depths of 90 m; habitat of young not known. Usually taken by trawl, occasionally by line. Possibly consumed lo-
cally but not of commercial importance.

Distribution: Found throughout the Antillean Chain, and off the central and northern South American coast
from Nicaragua south to Venezuela. Present off the coast of Brazil (southwestern Atlantic, Area 41).

Note: Three very similar species, G. ocellatus, : —
G. nigromarginatus, and G. saxicola, have L
sometimes been synonymized, but are now con- o 30
sidered to be valid species; they might also be | {
confused with 2 other spotted species, G. 4
conspersus and G. kolpos, which inhabit deeper "
waters and which have more vertebrae; all 5 ex-

hibit subtle colour differences and are separated
geographically.

20
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Gymnothorax vicinus (Castelnau, 1855) AMT

Frequent synonyms / misidentifications: Lycodontis vicinus (Castelnau, 1855) / None.
FAO names: En - Purplemouth moray; Fr - Muréne jaune; Sp - Morena amarilla.

Diagnostic characters: Body
elongate, strong and muscu- —— _
lar, laterally compressed; anus AR ;
shortly before midbody. Head
elongate. Eye above midjaw;
posterior nostril a rimmed
pore above anterior margin of
eye. Snout moderate; jaws elon-
gate, closing completely. Teeth
smooth, some long canines;
teeth in both jaws uniserial in
adults; 3 fang-like median
intermaxillary teeth; vomerine
teeth uniserial. Dorsal fin be-
ginning on head between cor-
ner of mouth and gill opening.
Colour: variably patterned, 2
extreme patterns of adults
shown below. May be highly
patterned with overlapping
dark spots, the pattern extend-
ing onto fins; or almost uni-
formly brown colour with
faint freckles of darker colour,
fins dark basally and with pale
margins. Corner of mouth with
a characteristic small dark
spot. In life, dark colour pur-
plish brown, pale areas white,
not yellow. Young uniformly
brown with pale lower jaw,
closely resembling young of G.
moringa.

Size: Maximum 122 cm.

Habitat, biology, and fisheries: Inhabits shallow rock and coral reef areas and seagrass beds; found at
depths to 40 m. Can be aggressive, dangerous when handled alive. May be consumed locally; large speci-
mens possibly ciguatoxic. Occasionally caught by trawl, trap, and hook-and-line; of no commercial impor-
tance.

Distribution: Widespread in the western Atlan-
tic, from Bermuda, the Bahamas, off North » & ” o
Carolina, the Florida Keys, and the northern Gulf e g 30
of Mexico, throughout the Caribbean Islands, | ¢~ = Lo
and off the central and northern South American
coast. In the eastern central Atlantic off Madeira,
the Cape Verde Archipelago, and the Bight of
Biafra (Area 34). Taken off Brazil (Area41) and in
the southeastern Atlantic off Ascension Island
(Area 47).

20
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Muraena retifera Goode and Bean, 1882 MMR

Frequent synonyms / misidentifications: None / None.
FAO names: En - Reticulate moray.

S ..,‘g

%%
Agg”g&,gm , m‘_

Diagnostic characters: Body strong, elongate, and tapering; anus at or before midbody. Head moder-
ate, elevated posteriorly. Eye above midjaw; posterior nostril in a tube above anterior margin of eye. Snout
moderate, jaws moderate, closing completely. Teeth smooth, large, and strong; teeth of adults uniserial; 2 or
3 long median intermaxillary teeth; vomerine teeth uniserial. Dorsal fin beginning on head between corner of
mouth and gill opening. Colour: brown to dark brown background with close-set, pale rosettes which are
peppered with bright white dots; head brown with small white spots, the rosette pattern beginning near gill
opening. Gill opening in prominent black blotch. Margins of fins pale. Small eels appear dark with large pale
spots; rosette pattern sometimes inconspicuous in adults, which then appear dark brown overall with small
white dots.

Size: Maximum to 90 cm.

Habitat, biology, and fisheries: Lives in continental coastal waters over mud or sand bottoms at depths from
20 to 90 m; not common. Taken by trawl, occa-
sionally by trap or hook-and-line. Possibly con-
sumed locally; could be ciguatoxic; of no .
commercial importance. vl

Distribution: A coastal species, found off the At- | ¢ -
lantic coast of the United States from North \ ¥ R
Carolina to Florida and in the eastern Gulf of o et 0
Mexico off the west coast of Florida; also takenin '/~ <[/ 3 T

the Bay of Campeche, Mexico, and off northern &
Venezuela. Also present off Brazil (southwestern R L2
Atlantic, Area 41). o, A % B

70 60 50
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Anarchias similis (Lea, 1913)

En - Pygmy moray.

Maximum size to 20 cm. Inhabits moderately deep waters, living on or near the bottom from 30 to 100 m. Un-
common, taken by dredge. Too small to be consumed or of commercial importance. Bermuda, coastal United
States (Georgia to Florida), the Bahamas, southern Antilles, and Nicaragua coast. Also off Brazil (southwest-
ern Atlantic, Area 41).

Enchelycore anatina (Lowe, 1838)

En - Fangtooth moray; Fr - Muréne de lles; Sp - Morena islefia.

Maximum size to over 110 cm. Inhabits deep waters, below 50 m. Uncommon, taken by trap and hook-and-line.
Possibly consumed locally; of no commercial importance. From scattered localities of Bermuda and Florida in
the western central Atlantic; Brazil (south western Atlantic, Area 41); St. Helena (southeastern Atlantic, Area
47); Madeira, Azores, Canaries, and Cape Verde (eastern central Atlantic, Area 34); and in the eastern Medi-
terranean (Area 37).

Enchelycore carychroa Bohlke and Bohlke, 1976

En - Chestnut moray.

Maximum size 34 cm. Common inhabitant of shallow coral reefs and rocks to depths of 15 m, occasional to
60 m. Infrequently taken by dredge; too small to be consumed or of commercial importance. Widespread in the
western Atlantic, from Bermuda, the Bahamas, Florida Keys, northwestern Gulf of Mexico, and coastal central
and northern South America. Also off northern Brazil (southwestern Atlantic, Area 41); and Ascension Island
and St. Helena (southeastern Atlantic, Area 47).
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Gymnothorax conspersus Poey, 1867

En - Saddled moray.

Maximum size to 110 cm. Inhabits deep waters, usually below 200 m. Taken by trawl, occasionally in deep
traps. Might be consumed locally; of no commercial importance. Tropical western Atlantic from Florida Straits

south to Rio Grande do Sul, Brazil (Area 41).

Gymnothorax hubbsi Bohlke and Bohlke, 1977

En - Lichen moray.

Maximum size 35 cm. Inhabits coastal waters at depths from 60 to 90 m. Rare, taken by trawl, occasionally by
dredge. Too small to be consumed; of no commercial importance. Atlantic coast of USA from North Carolina to

Florida, the western Bahamas, and north coast of Cuba.

Gymnothorax maderensis (Johnson, 1862)

En - Sharktooth moray; Fr - Muréne de Madere; Sp - Morena de Madeira.

AGD

Maximum size to 105 cm. Inhabits deep waters from 150 to 280 m. Rare, taken by hook-and-line or trap. Might
be consumed locally; of no commercial importance. Western Atlantic from Bermuda, North Carolina, Cuba,
Puerto Rico, and the Virgin Islands; eastern central Atlantic from Madeira, Canary Islands, and Dahomey

(Area 34).
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Gymnothorax nigromarginatus (Girard, 1858)

En - Blackedge moray.

Maximum size to 53 cm. A common continental coast species inhabiting waters of 10 to 91 m. Taken by trawl, a
frequent byproduct of Gulf coast shrimp fisheries. May be consumed locally, but not of commercial importance.
Northern Gulf of Mexico from Mobile Bay area west to Texas, and off Yucatan and Honduras.

8O- 70 & 50

Gymnothorax polygonius Poey, 1876

En - Polygon moray.

Maximum size to 84 cm. Lives in moderately deep waters of 90 to 256 m. Uncommon, taken by trawl, trap, and
hook-and-line. Might be consumed locally; of no commercial importance. Western Atlantic from scattered lo-
calities from North Carolinato Brazil (Area 41). Also eastern central Atlantic from Cape Verde Archipelago and
Madeira (Area 34) and south eastern Atlantic island of St. Helena (Area 47).

Gymnothorax saxicola Jordan and Davis, 1891

En - Honeycomb moray.

Maximum size to 62 cm. Lives along the continental coast at depths of 2 to 86 m. Common, usually taken by
trawl, a frequent byproduct of shrimp fisheries. Possibly consumed locally; of no commercial importance. At-
lantic coast of the USA from North Carolina to Florida, and eastern Gulf of Mexico off Florida west to Mobile
Bay drainage.
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Monopenchelys acuta (Parr, 1930) MMA

En - Redface eel.

Maximum size to 21 cm. Lives on coral heads and rocky ledges at moderate depths of 13 to 45 m. Rare; taken
once by dredge. Too small to be consumed; of no commercial importance. Circumtropical distribution; western
Atlantic islands of the Bahamas, Lesser Antilles, Grand Cayman, and off Mexico; also from Ascension Island
(south eastern Atlantic, Area 47); in the Indo-Pacific from Hawaii, Fiji, Seychelles, Comoros, and Agalega Is-
lands.

Muraena robusta Osorio, 1909 MMO

En - Stout moray; Fr - Muréne robuste; Sp - Morena robusta.

Maximum size to 186 cm. Young inhabit shallow rock and coral areas; adults inhabit moderately deep waters of
30 to 68 m. Adults caught by hook-and-line. Possibly consumed locally, but ciguatera poisoning should be con-
sidered; not commercially important. Uncommon off North Carolina, Florida, and Panama; common in the
eastern central Atlantic off the west coast of Africa and islands of Cape Verde and Bay of Biafra (Area 34).

Uropterygius macularius (Lesueur, 1825) MUH

En - Marbled moray.

Maximum size to 29 cm. Inhabits coral and rocky areas at depths to 137 m. Rarely taken by dredge. Too small
to be consumed; not of commercial importance. An insular species, found in Bermuda, the Bahamas, Florida
Keys, throughout the islands of the Caribbean, and off northern South America.

click for next page
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SYNAPHOBRANCHIDAE
Cutthroat eels

by D.G. Smith, National Museum of Natural History, Washington, D.C., USA

iagnostic characters: Small to medium-sized eels, the largest species reaching 1.8 m, but most less

than 1 m. Body stout to elongate, anus usually well in front of midbody. Head variable. Eye well developed
to reduced. Snout may be short and blunt or moderately elongate. Mouth usually large, gape extending behind
rear margin of eye; lips without a fleshy flange; jaws nearly equal, sometimes snout projects slightly beyond
lower jaw and sometimes vice versa. Anterior nostril tubular, near tip of snout; posterior nostril on side of snout,
at or below mideye level.Teeth usually small and conical, in 1 to several rows on jaws and vomer; some
species have enlarged,compound teeth on vomer, but large fangs never present. Gill openings low on
body, below pectoral fins (when present); sometimes the gill openings of the 2 sides united in aventral
slit. Dorsal and anal fins well developed, confluent with caudal fin. Pectoral fins present or absent. Scales
present or absent. Lateral line variable, often complete, sometimes reduced to a few pores at anterior end
and sometimes no pores at all. Colour: plain brown or grey, sometimes countershaded. No distinctive mark-
ings.

Simenchelys parastica (Simenchelyinae) Synaphobranchus kaupi (Synaphobranchinae)

Dysomma anguillare (Ilyophinae) Dysomma brevirostre (Ilyophinae)

Habitat, biology, and fisheries: Synaphobranchids are benthic eels, some living in very deep water.
Simenchelys is a scavenger, feeding on dead fish and sometimes burrowing into the carcass; this habit led to
the mistaken idea that it is a parasite. Synaphobranchines are more generalized predators, living on small
fishes and invertebrates. Most synaphobranchines live in fairly deep water, and some species are quite com-
mon in their depth range. llyophines, with a few exceptions, are rare and seldom seen. Many of them seem to
live in specialized habitats that are difficult to sample. The llyophinae is the most speciose subfamily, judging
from the great variety of leptocephali that have been collected; most of these larvae cannot be identified with a
known adult, indicating that many species still await discovery. Synaphobranchids are of little or no importance
to fisheries, although they are sometimes taken in deep trawls.
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Remarks: The Synaphobranchidae is divided into 3 subfamilies. The Simenchelyinae contains a single genus
and species, Simenchelys parasitica. Itis distinguished by its peculiar snub-nosed appearance, caused by the
extreme shortening of the jaws. Aside from this feature, it is relatively generalized, with a moderately elongate
body, well-developed fins, and the anus slightly ahead of midbody. It is covered with small, embedded scales.
The Synaphobranchinae contains those species most typical of the family. They are relatively generalized
eels, except for the tendency of the gill openings on each side to converge toward the ventral midline. Most
species have embedded scales, the eye and fins are well developed, and the jaws are moderately elon-
gate.The llyophinae is the most speciose and morphologically diverse of the synaphobranchid subfamilies.
Ilyophines show great variety in body shape, dentition, presence or absence of pectoral fins, eye size, and or-
namentation of the snout. Most lack scales. In some species, the anus is located far forward, nearly under the
pectoral fins.

Similar families occurring in the area

Anguillidae: are the only other eels that have scales. Anguillids
have prominent fleshy flanges on the lips, and the lower jaw ]
projects beyond the upper. well-developed lips

Chlopsidae: some ilyophines have a reduced lateral line and
resemble chlopsids. Chlopsids also have the posterior nostril
low on the side of the snout, further enhancing the resem-
blance. Most chlopsids have more than 1 row of teeth on the
vomer; 1 genus (Robinsia) has a single row, but they are sim-  projecting lower
ple, not compound. Chlopsids almost always have 1 or 2 pores Jaw

in the lateral line, at the anterior end of the canal. Of the known

ilyophines, Linkenchelys has 4 or 5 pores, and Dysommina

has none, but no species has 1 or 2.

Anguillidae

lateral line

2
PN
L3
o
gill i"ﬁ
opening i3

Chlopsidae Chlopsidae Chlol?si(!ae Synaphobranchidae

Kaupichthys Robinsia
roof of mouth

Colocongridae: have a short, blunt snout somewhat like Simenchelys, but they have a larger eye and mouth,
lack scales, and the anus is far behind midlength.

Congridae: some of the more generalized synaphobranchids may be mistaken for congrids. Congrids lack
scales and have the gill opening more lateral in position and closer to the pectoral fins. Many, though not all,
congrids have fleshy flanges on the lips. Most have the posterior nostril at or above mideye, and the gill open-
ings are lateral rather than ventral.

large eye

large mouth

Colocongridae Congridae
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Muraenesocidae: have a large mouth and enlarged teeth on
the vomer, as do some ilyophines. In muraenesocids, how-
ever, the enlarged teeth are single and not compound as in
ilyophines.

Muraenidae: lack pectoral fins, as do some ilyophines, but the
gill opening is very small and pore-like. Muraenids usually
have enlarged teeth, but these are on the jaws and
intermaxillary plate; the vomerine teeth are small. Muraenids
have 1 or 2 pores in the lateral line, at the anterior end of the
canal.

Ophichthidae: in many ophichthids the caudal fin is absent,
and the tip of the tail is hard and pointed. Ophichthids have the
posterior nostril low on the snout, but in most speciesiitis actu-
ally on the lip or within the mouth; in synaphobranchids, the
nostril is always above the lip. Those ophichthids with the nos-
tril above the lip have a swollen throat with many overlapping
branchiostegal rays, detached from the hyal bones and form-
ing a basket-like structure. In synaphobranchids, the throat is
not swollen; the branchiostegals are less numerous and are
attached to the hyal bones. Ophichthids usually have a median
supraorbital pore, which synaphobranchids lack.

enlarged
teeth in
jaws

Key to the species of Synaphobranchidae occurring in
the area

Note: The species of Synaphobranchus can be difficult to iden-
tify. The distinguishing characters are not always clear. The
scale shape can be ambiguous, and the dorsal origin is vari-
able because some of the anterior pterygiophores do not bear
rays. Sometimes the vertebral count is the only way to identify
a specimen with certainty.

la. Head anterior to eyes extremely short, mouth
a sphincter-like slit with gape not extending
posterior to anterior nostril (Fig. 1) .
Ce . . Simenchelys parasitica
1b. Head more elongate, mouth extends to level
of posterior edge of eye or beyond. . . . . . . . . -2

large vomerine teeth

Muraenesocidae

no pectoral fin

'y

gill opening

Muraenidae

caudal fin often absent

Ophichthidae

Fig. 1 lateral view of head (Simenchelys)

2a. Gillopenings on the 2 sides united as a longi-
tudinal slit on ventral midline (Fig. 2); scales

present
2b. Gillopenings separate, although they may be
closely approximated; scales present or ab-
sent. . . . . .

3a. Scales elongate to oval (Fig. 3a, b)

gill openings

.4 Fig. 2 ventral view of head and anterior part

3b. Scalesrounded (Fig.3c,d). . . . . . . .. . .. -5 of body
77 ~> AN T4 14
o B e
PNZAR Sy OO DOEC
W 50 0 20 02D
XY Tl R [N
a) b) c) d)

Fig. 3 patterns and shapes of body scales
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4a. Scales very elongate (3 to 4 times as long as wide), small, regularly arranged in aligned

clusters of 4 or 5 set at right angles to other such groups (Fig. 3a); vertebrae 143 to 153;

dorsal-fin origin well behind level of anus (Fig. 4a); vomerine teeth uniserial but zig-zag an-

teriorly . . . . L e e e Synaphobranchus kaupi
4b. Scales oval, not so regularly arranged (Fig. 3b) vertebrae 128 to 140; dorsal-fin origin at or

just posterior to level of anus (Fig. 4b); vomerine teeth uniserial . . . . . . Synaphobranchus affinis

dorsal-fin origin dorsal-fin origin
z a7
anus anl’.lS
a) Synaphobranchus kaupi b) Synaphobranchus affinis
Fig. 4 lateral view of head and body

5a. Scales large, polygonal or rounded (Fig. 3c); vertebrae 140 to 150; predorsal length 2.9 to

3.2 intotal length; vomerine teeth uniserial except for short anterior patch or a few teeth in a

roughly biserial arrangement . . . . . . . . . . ... L. L. . . . Synaphobranchus oregoni
5b. Scales small, rounded or oval, irregularly arranged (Fig. 3d); vertebrae 130 to 140;

predorsal length 1.9 to 2.2 in total length; vomerine teeth irregularly biserial anteriorly,

forming small expanded portionattip . . . . . . . . . . . . .. Synaphobranchus brevidorsalis
6a. Scalespresent . . . . . . . . L L L e e e e e e e -7
6b. Scalesabsent . . . . . . . . L L L L L e e -9
7a. Gill openings nearly parallel, separated by ) ]

much less than their length (Fig. 5a); verte- gill opening

brae 125t0135. . . . . Synaphobranchus bathybius
7b. Gill openings divergent or parallel, but sep-

arated by more than their length; vertebrae

l450rmore . . . . . . . . e e e e e -8 -

a) Synaphobranchus bathybius

8a. Gill openings strongly divergent, anterior

ends separated by a distance about equal

to their length, posterior ends separated by

about 1.5 to 2 times their length (Fig. 5b); ) i

jaws approximately equal; vertebrae 164 to gill opening

173. . . ... ... . . Synaphobranchus capensis
8b. Gill openings parallel or nearly so, sepa-

rated by a distance about equal to their own

length (Fig. 5c¢); snout projecting slightly

beyond tip of lower jaw; vertebrae 145 to -

151 . . . . Ilyophis brunneus b) Synaphobranchus capensis
9a. Head distinctly shorter than trunk. . Haptenchelys texis
9b. Head equal to or longer thantrunk . . . . . . . —> 10

gill opening
10a. Pectoral finpresent . . . . . . . . . . . . .. >;¢—
10b. Pectoral finabsent . . . . . . . . . .. . ..
S~

11a. Trunk very short, anus under or shortly be- .

hind tip of appressed pectoral fin . Dysomma anguillare ¢) llyophis brunneus
11b.Trunk longer, anus well behind tip of

appressed pectoral fin . . . . . . . . . . .. — 12 Fig. 5 ventral view of head
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12a. Intermaxillary teeth present in a well developed, rounded patch (Fig. 6) body distinctly
bicoloured for most of its length, dark above and pale below . . . . . . . . Atractodenchelys phrix

12b. Intermaxillary teeth absent (Fig. 7); body not bicoloured . . . . . . . . . . . .. ... ..>13

vomerine g

teeth AN i
? X0

M, intermaxillary
teeth 7B

Fig. 6 roof of mouth Fig. 7 roof of mouth Fig. 8 roof of mouth Fig. 9 roof of mouth
(Atractodenchelys phrix)  (Dysommina rugosa) (Linkenchelys multipora) (Dysomma tridens)
13a. Four large, compound vomerine teeth in a single row, each tooth enclosed in a pad of
papillose tissue (Fig. 7); no lateral-line poresonbody . . . . . . .« . . . .Dysommina rugosa

13b. Approximately 8 slender, simple vomerine teeth, not enclosed in a pad of papillose tissue
(Fig. 8); 4 or 5 pores at anterior end of lateral line, in front of level of pectoral fin

Linkenchelys multipora

14a. Three large, compressed intermaxillary teeth projecting downward from tip of snoutin front

of lower jaw (Fig. 9); snout rugose with some papillae . . . . . .« . . . .Dysomma tridens
14b. Two intermaxillary teeth, side by side, not projecting outside mouth snout and tip of lower
jaw bulbous, heavily ornamented with papillae andridges . . . . . . . . . . Dysomma brevirostre

List of species occurring in the area

Note: There is some uncertainty over the generic allocations of many of the species in this family. Some au-
thors place the species capensis in the genus Diastobranchus and bathybius in Histiobranchus, rather than
placing both in Synaphobranchus. The species anguillare has at times been placed in the genus Sinomyrus
and brevirostre in Nettodarus;they are both placed in Dysomma here. These arrangements are to some extent
arbitrary, but the system followed here is that of the most rec