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If a novice taxonomist has to identify an unusual fish and it 
isn1t described in one of the regional guides such as Fishes of the 
Gulf of Maine, Fishes of the Atlantic Coast of Canada or Fishes of 
Chesapeake Bay, he may decide to send it to a museum to get anexpert1s 
op; n; on. Thi sis a slow and often i nconveni ent proced ure. A 1 so, 
the expert will supply the name but often ask to keep the specimen. 
This makes it difficult for the novice who later wants to reexamine 
the specimen after he has acquired the appropriate keys. A better 
procedure is for the novice to key out the fish for himself, and then, 
if he so chooses, send the specimen and his tentative identification 
to a museum for confirmation. I have prepared this report to provide 
a list of some of the taxonomic literature on fishes of the western north 
Atlantic. It is based on articles assembled over the years by personnel 
of the National Marine Fisheries Service, Resource Surveys Investigation 
at the Northeast Fisheries Center, supplemented by the bibliographies 
in various books and articles. One book I used that ;s especially 
noteworthy for its references ;s Animal Identification, A Reference 
Guide, Volume 1, Marine and Brackish Water Animals, edited by R.W. 
Sims, British Museum (Natural History), London, John Wiley and Sons, 
111 pp., copyright 1980. Sims 1 entire book is one immense bibliography, 
covering the marine and brackish water animals of the world from Pro­
tozoa to Mammalia. Pages 96 to 108 cover the fishes. 

In the present report the orders and fam; 1 i es of the bony fi shes 
are mostly presented in the same sequence as those in Phyletic Studies 
of Teleostean Fishes, with a Provisional Classification of Living Forms, 
by P.H. Greenwood, et al., 1966, Bulletin of the American Museum of 
Natural History, Volume 131(4)=341-455. The elasmobranch fishes are 
mostly presented in the same sequence as those in A List of Common and 
Scientific Names of Fishes from the United States and Canada, 4th 
Edi ti on, by C. R. Robi ns, et a 1 .. , 1980, Ameri can Fi sheri es Soci ety 
Special Publication No. 12, 174 pp. 

Fishes of the Western North Atlantic, which is an ongoing series 
being published by the Sears Foundation for Marine Research (Yale Univer­
sity, New Haven, Connecticut), now consists of seven parts, dating 
from 1948 (Part 1, predominantly on sharks) to 1977 (Part 7, predom­
inantly on myctophids) and additional parts are scheduled to come out 
in the near future. For simplicity, in this report the many references 
to Fishes of the Western North Atlantic are abbreviated as in the fol­
lowing example: FWNA 1(3), where the Ill" refers to Memoir One (the 
des; gnati on gi ven by the Sears Foundati on for the enti re seri es) and the 
number in parentheses refers to the lIPart. II Thus, FWNA 1 (3) is Part 3 
(sa lmons, herr; ngs and others). 

For some families more than one reference is listed. The older 
articles sometimes have better keys or illustrations but the more re­
cently published articles are likely to include a more updated biblio­
graphy. As a general rule, the most recently published article should 
always be studied first in order to consult its bibliography as an 
entrance into the taxonomic literature for that fish group. 



ii 

The user of thi s report s hou 1 d be able to dis ti ngui s h between 
the vari ous fi s h fam; 1 i es. There is a pi ctori a 1 gui de to fam; 1 i es of 
fishes beginning on page 33. This guide was taken, with some modifi­
cat; ons, from FAO S eci es Identi fi cat; on Sheets for Fi s her Pur oses, 
Western Central Atlantic Fishin Area 31 and reproduced here by 
permiss; on of W. Fi scher, the ed i tor. III us trati ons for a number of 
families, mainly oceanic and deepwater forms, which were not covered 
in the FAO volumes, were taken from Fishes of the World by Joseph S. 
Nel son (copyri ght © 1976 by John Wi ley and Sons, Inc.) and reproduced 
here by permission of John Wiley and Sons, Inc. 

This report is preliminary. Some of the articles referred to I 
have not read but have included them because their title seemed ap­
propriate. It is hoped that this report can be updated and improved as 
time goes by. Suggestions from users are encouraged~ especially in 
regard to families and genera not covered here but that occur in the 
Western North Atlantic. 
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MYXIN I FORMES 

Myxinidae 

Hagfishes 

Adam" H., and R. Strahan. 1963.. Systematics and geographical 
distribution of myxinoids, in: Brodal, A., and R. Fange (eds.) 
The Biology of Myxine. Oslo (Universitetsforlaget):1-8. 
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Bigelow, H. B., and W. C~ Schroeder. 1948. Family Myxinidae, pp. 31-43, 
; n : F1~NA 1 ( 1 ) . 

PETROMYZONT I FORMES 

Petromyzontidae 

Lampreys 

Bigelow~ H. B., and W. C. Schroeder. 1948. Family Petromyzontidae, 
pp. 43-58, in: ANNA 1(1). 

Hubbs, C. L., and I. C. Potter. 1971. Distribution" phylogeny and 
taxonomy, in: Hardisty, M. W. & I. C. Potter (eds) The Biology of 
Lampreys. London & New York (Academic Press) 1:1-65. 

HEXANCHI FORMES 

Hexanchidae 

Cow Sharks 

Bigelow, H. B., and W. C. Schroeder. 1948. Family Hexanchidae, 
pp. 78- 93, in: FWNA 1 (1) . 

SQUALIFORMES 

Bigelow, H. B., and W. C. Schroeder. 1957. A study of the sharks of 
the suborder Squaloidea. Bull. Mus. Camp. Zool .. Harv. 117:1-150. 

Casey, J. G. 1964. Anglers Guide to Sharks of the northeastern United 
States. Bur. Sport Fish. and Wildl. Cire. 179:33 pp. 

Orecto lobi dae 

Carpet sharks 

Bigelow, H. B., and W. C. Schroeder. 1948. Family Oreetolobidae, 
pp. 178-187, in: FWNA 1(1). 



SQUALl FORMES (cont1d) 

Rhincodontidae 

Wha 1 e sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Family Rhincodontidae, 

pp. 187-195, in: FWNA 1(1). 

Odontaspididae 

Sand tigers 
Bigelow, H. B. ~ and W. C. Schroeder. 1948. Family Carehariidae, 

pp. 98-109, in: FWNA 1 ( 1) • 

Alopiidae 

Thresher sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Family Alopiidae, 

pp. 160-178, in: FWNA 1(1). 

Lamnidae 

Mackerel sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Families Isuridae and 

Cetorhinidae, pp. 109-160, in: FWNA 1(1). 

Scyliorhinidae 

Cat sharks 
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Bigelow, H. B., and W. C. Schroeder. 1948. Families Scyliorhinidae and 
·Pseudotriakidae, pp. 195-233, in: FWNA 1(1). 

Springer, S. 1967. A review of Western Atlantic cat charks, 
Scyliorhinidae, with descriptions of a new genus and five new species. 
U.S. Fish. Wild1. Serv., Fish. Bull. 65(1966):581-624. 

Springer, S. 1979. A revision of the cat sharks, family Scyliorhinidae. 
NOAA Tech. Rept. NMFS Cire. 422:152 pp. 

Carcharhinidae 

Requeim sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Families Triakidae and 

Carcharhinidae, pp. 233-407, in: FWNA 1(1). 

Sphyrnidae 

Hammerhead sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Family Sphyrnidae, pp. 

407-449, in: FWNA 1(1). 

Gilbert, C. R. 1967. A revision of the hammerhead sharks (family 
Sphrynidae). Proc. U.S. Natl. Mus. 119:1-88. 



SQUALIFORMES (cont I d) 

Squalidae 

Dogfi s h sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Famil ies Squal idae, 

Dalatiidae, and Echinorhinidae, pp. 449-532, in: FWNA 1(1). 

Squatinidae 

Ange 1 sharks 
Bigelow, H. B., and W. C. Schroeder. 1948. Family Squatinidae, 

pp. 533-546, i n= FWNA 1 (1) • 

RAJIFORMES 

Bigelow, H. B., and W. C. Schroeder. 1962. New and little known batoid 
fishes from the western Atlantic. Bull. Mus. Compo Zool. Harv. 
128: 161-244. 

Pristidae 

Sawfi shes 

J 
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Bigelow, H. B., and W. C. Schroeder. 1953. Family Pristidae, pp. 18-42, 
in: FWNA 1 (2) . 

Rhinobatidae 

Guitarfishes 
Bigelow, H. B., and W. C. Schroeder. 1953. Family Rhinobatidae, 

pp. 46-80, in: FWNA 1 (2) • 

Torpedi ni dae 

Electric rays 

Raj i dae 

Bigelow, H. B., and W. C. Schroeder. 1953. Family Torpedinidae, 
pp. 87 -132, in: FWNA 1 (2) . 

Skates 
Bigelow, H. B., and W. C. Schroeder. 1953~ Family Rajidae, pp. 133-327, 

in: FWNA 1 ( 2) . 

Oasyatidae 

Stingrays 
Bigelow, H. B., and W. C. Schroeder. 1953. Families Dasyatidae, 

Gymnuri dae and Uro 1 ophi dae, pp. 335-433, in: FltlNA 1 (2) . 



RAJ I FORMES (cont I d) 

Myliobatidae 

Eagle rays 
Bigelow, H. B., and W. C. Schroeder. 1953. Famil ies Myl iobatidae 

and Rhinopteridae, pp. 433-480, in: FWNA 1(2). 

Mobulidae 

Mantas 
Bigelow, H. B., and W. C. Schroeder. 1953. Family Mobulidae, 

pp. 480-514, in: FWNA 1(2). 

CHIMAERIFORMES 

Chirnaeridae/Rhinachimaeridae/Callorhynchidae 

Shortnose chimaeras/Longnose chimaeras/Plownose chimaeras 
Bigelow, H. B., and W. C. Schareder. 1953. Chimaeroids, pp. 515-562, 

in: FWNA 1 ( 2 ) . 

ACIPENSERIFORMES 

Acipenseridae 

Sturgeons 
Vladykov, V. D., and J. R. Greeley. 1963. Order Acipenseroidei, 

pp. 24-60, in: FWNA 1(3). 

SEMIONOTI FORMES 

Lepisasteidae 

Gars 
Suttkus, R. D. 1963. Order Lepisastei, pp .. 61-88, in: FWNA 1(3). 

ELO P I FO RMES 

Megalopidae/Elopidae 

Tarpons/Ladyfishes 
Forey, P. L. 1973. A revision of the elopiform fishes, fossil and 

recent. Bull. Br. Mus. (Nat. Hist.) Geol. Supple 10,222 pp. 

Hildebrand, S. F. 1963. Family Elapidae, pp. 111-131, in: FWNA 1(3). 

Whitehead, P.J.P. 1962. The species of Elops (Pisces:Elopidae). 
Ann. Mag. Nat. Hist. Sere 13, 5:321-329. 
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ELOPIFORMES (Cont1d) 

Albulidae 

Bonefishes 
Hildebrand, S. F. 1963. Family Albulidae, pp. 132-147, in: FWNA 1(3). 

ANGUILLIFORMES 

Ginsburg, I. 1951. The eels of the northern Gulf coast of the United 
States and some related species. Texas Jour. Sci. 3:431-485. 

Xenocongridae 

False morays 
B5hlke, J. 1956. A synopsis of the eels of the family Xenocongridae 

(including the Chlopsidae and Chilorhinidae). Proc. Acad. Nat. Sci. 
Phila. 108.61-95. 

Muraenidae 

Morays 
B6hlke, J. E., and E. B. Bohlke. 1976. The chestnut moray, Enchelyore 

carychroa, a new species from the west Atlantic. Proc. Acad. Nat. 
Sci. Phila. 127(13):137-146. 
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Bohlke, J. E., and E. B. Bohlke. 1977. A new moray, Gymnothorax hubbsi 
(Anguilliformes, Muraenidae), from the western North Atlantic. Bull. 
Mar. Sci. 27(2):237-240 .. 

Heterenchelidae 

Heterenchelids 
Ben-Tuvia, A. 1956. Eels of the family Heterenchelidae. Ann. Mag. Nat. 

Hist. Sere 12, 9:401-408. 

Oysorrmidae 

Arrowtooth eels 
Rob; ns, C. H., and C. R. Robi ns. 1970. The eel fam; 1y Oysommi dae (i nc 1 ud­

ing the Oysomminidae and Nettodaridae), its osteology and composition, 
including a. new genus and species. Proc. Acad. Nat. Sci. Phila. 
122:293-335. 

Muraenesocidae/Nettastomatidae .. 
Pike congers/Duckbill eels 

Lane, E. D., and K. W. Stewart. 1968. A reV1S1on of the genus Hoplunnis 
Kaup (Apodes ,. Muraenosoci dae) wi th a descr;pti on of a new speci es. 
Contrib. Mar. Sci. 13:51-64. 



ANGUILLI FORMES (cant I d) 

Congridae 

Conger eels 
Kanazawa, R. H. 1958. A revision of the eels of the genus Conger 

with descriptions of four new species. Proe. u.s. Natl. Muse 
108(3400):219-267. 

Ophiehthidae 

Snake eel s 
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MeCos ker, J. E. 1977 . The osteo logy, cl ass; fi cat; on, and re 1 ati onshi ps 
of the eel family Ophiehthidae. Proe. Calif. Acada Sci., Sera 4, 

·41(1):1-123. 

Rosenblatt, R .. H., and J. E. McCosker. 1970. A key to the genera of the 
ophi chthi d eel s, wi th descri pti ons of two ne't'I genera and three new 
species from the eastern Pacific. Pac. Sci. 24:494-505. 

Serrivomeridae 

Serrivomerids 
Beebe, W., and J. Crane. 1936. Deep sea fishes of the Bermuda 

Oceanographic expeditions. Family Serrivomeridaee Part I. 
Serrivomer. Zoologica, 20:53-102. 

Nemichthyidae 

Snipe eels 
Nielsen, J. G., and D. G. Smith. 1978. The eel family Nemichthyidae 

(Pisces:Anguilliformes). Dana Rep. 88:1-71. 

Saccopharyngidae 

Swallowers 
Bohlke, J. E. 1966. Family Saccopharyngidae, pp. 617-628, in: FWNA 1(5). 

Eurypharyngi dae 

Gulpers 
Bohlke, J. E. 1966. Family Eurypharyngidae, pp. 610-617, in: F1NNA 1(5). 

NOTACANTHIFORMES 

Halosauridae 

Halosaurs 
McDowell, S. B. 1973. Family Halosauridae, pp. 32-123, in: FWNA 1(6). 

Lipogenyidae 

Lipogenyids 
McDowell, s. B. 1973. Family Lipogenyidae, pp. 208-228, in: FWNA 1(6). 



NOTACANTHIFORMES (cont'd) 8 

Notacanthidae 

Spiny eels 
McDowell, S. 8. 1973. Family Notacanthidae, pp. 124-207, in: FlIJNA 1(6). 

CLUPEI FORMES 

Clupeidae 

Herrings 
Berry, F. H. 1964. Review and emendation of: Family Clupeidae. 

Copeia 1964(4):720-730. 

Dahlberg, M. D. 1970. Atlantic and Gulf of Mexico menhadens, genus 
Brevoortia (Pisces:Clupeidae). Bull. Fla. State Mus. 15(3):91-162. 

Hildebrand, S. F. 1963. Family Clupeidae, pp. 257-454, in: FWNA 1(3). 

Engraulidae 

Anchovies 
Daly, R. J. 1970. Systematics of southern Florida anchovies (Pisces: 

Engraulidae). Bull. Mar. Sci. Gulf Carib. 20(1):70-104. 

Hildebrand, S. F. 1963. Family Engraulidae, pp. 152-249, in: FWNA 1(3). 

SALMON I FO RMES 

Salmon-ictae 

Trouts 
Bigelow, H. 8. 1963. Family Coregonidae, pp. 547-552, in: FWNA 1(3). 

Dymond, J. R. 1963. Family Salmonidae, pp. 457-546, in: FWNA 1(3). 

McPhail, J. D. 1961. A systematic study of the Salvelinus al inus 
complex in North America. Jour. Fish. Res. Bd. Can. 18(5 :793-816. 

Vladykov, V. D. 1954. Taxonomic characters of the eastern North 

Osmeridae 

Smelts 

American chars (Salvelinus and Cristivomer). Jour. Fish. Res. Bd. Can. 
11 ( 6) : 904-932. 

Bigelow, H. B., and W. C. Schroeder. 1963. Fami1y Osmeridae, pp. 553-597, 
in: FWNA 1 (3) " 

McAllister, D. E. 1963. A revision of the smelt family, Osmeridae. 
Bull. Natl. Mus. Can. 191:1-53. 



SALMONIFORMES (cont'd) 

Argentinidae 

Argentines 
Cohen, D. M. 1964. Family Argentinidae, pp. 4-34, in: FWNA 1(4). 

Cohen, O. M. 1969. Additions to a revision of argentinine fishes. 
U.S. Fish Wildl. Serv., Fi~h. Bull. 68:13-36. 

Bathylagidae 

Deepsea smelts 
Cohen, D. M. 1964. Family Bathylagidae,. pp. 34-48, in: FWNA 1(4). 

Opisthoproctidae 

Spookfi shes 
Cohen, D. M. 1964. Family Opisthoproctidae, pp. 48-70, in: FWNA 1(4). 

Esocidae 

Pikes 
Dick, M. M. 1964. Family Esocidae, pp. 550-560, in: FWNA 1(4). 

Gonostomatidae 

Bristlemouths or Lightfishes 
Grey, M. 1964. Fami ly Gonostomati dae, pp. 78-240, in: FWNA 1 (4) . 

Sternoptychidae 

Hatchetfishes 
Baird, R. C. 1971. The systematics, distribution, and zoogeography of 

the marine hatchetfishes (family Sternoptychidae). Bull. Mus. Camp. 
Zool. Harv. 142(1):1-128. 
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Schultz, L. P. 1964. Family Sternoptychidae, pp. 241-273, in: FWNA 1(4). 

Astronesthidae 

Snaggletooths 
Gibbs, R. H., Jr. 1964. Family Astronesthidae, pp. 311-350, in: Pv'lNA 1(4). 

Melanostomiidae 

Scaleless dragonfishes 
Morrow, J. E., Jr., and R. H. Gibbs, Jr~ 1964. Family Melanostomiatidae, 

pp. 351-511, in: FWNA 1(4). 
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Malacasteidae 

Loosejaws 
Morrow, J. E., Jr. 1964. Family Malacosteidae, pp. 523-549, in: F1tJNA 1(4). 

Chauliodontidae 

Viperfishes 
Morrow, J. E., Jr. 1961. Taxonomy of the deep sea fishes of the genus 

Chauliodus. Bull. Mus. Compo Zool. Harv. 125:249-294. 

Morrow, J. E., Jr. 1964. Family Chauliodontidae, pp. 274-289, in: FWNA 1(4} .. 

Stom;atidae· 

Scaly dragonfishes 
Morrow, J. E., Jr. 1964. Family Stomiatidae, pp. 290-310, in: ~tJNA 1(4). 

Idiacanthidae 

Black dragonfishes 
Gibbs, R. H., Jr. 1964. Family Idiacanthidae, pp. 512-522, in: FWNA 1(4). 

Bathylaconidae 

Bony throats 
Bigelow., H. B. 1964. Family Bathylaconidae, pp. 561-565, fn: FWNA 1(4). 

Nielsen, J. G., and V. Larsen. 1968. Synopsis of the Bathylaconidae 
(Pisces:lsaspondyli) with a new eastern Pacific species. Galathea Rep. 
9:221-238. 

MYCTOPHI FORMES 

Aulopidae 

Aulopus 
Mead, G. W. 1966. Family Aulopidae, pp. 19-29, in: FWNA 1(5). 

Synodontidae 

Lizardfishes 
Anderson, W. W., J. W. Gehringer, and F. H. Berry_ 1966. Family 

Synodontidae, pp. 30-102, in: FWNA 1(5). 

Anderson, W. W., J. W. Gehringer, and F. H. Berry. 1966. Field Guide 
to the Synodontidae (Lizardfishes) of the Western Atlantic Ocean. 
U.S. Fish Wild1. Serv., Circ. 245:12 pp. 



MYCTOPHIFORMES (cont'd) 11 

Ba thysa uri dae 

Deepsea lizardfishes 
Mead, G. W. 1966. Family Bathysauridae, pp. 103-113, in: FWNA 1(5). 

Chlorophthalmidae 

Greeneyes 
Mead, G. W. 1966. Family Chlorophthalmidae, pp. 162-189, in: FWNA 1(5). 

Bathypteroidae 

Tripodfish 
Mead, G. W. 1966. Family Bathypteroidae, pp. 114-146, in: FWNA 1(5). 

Ipnopidae 

Ipnopids 
Mead, G. W. 1966. Family Ipnopidae, pp. 147-161, in: FWNA 1(5). 

Paralepidae 

Barracudinas 
Ege, V. 1953. Paralepididae. I. (Paralepis and Lestidium). Dana Rep. 

40: 1-184ce 

Rofen, R. R. 1966. Family Paralepididae, pp. 205-461, in: FWNA 1(5). 

Omosudidae 

Omosudids 
Rofen, R. R. 1966. Family Omosudidae, pp. 462-481, in: FWNA 1(5). 

Alepisauridae 

Lancetfishes 
Gibbs, R. H., Jr., and N. J. Wilimovsky. 1966. Family Alepisauridae, 

pp. 482-497, in: FWNA 1(5). 

Anotopteridae 

Daggertooths 
Hubbs, C. L., G. W. Mead, and N. J. Wilimovsky. 1953. The widespread, 

probably anti-tropical distr·;bution of the bathypelagic iniomous fish, 
Anotopterus pharao. Bull. Scripps Inst. Oceanog. 6(5):173-198. 

Rofen, R. R. 1966. Family Anotopteridae, pp. 498-510, in: FWNA 1(5). 



MYCTOPH I FO RMES (cant I d) 

Evermannellidae 

Sabretoothfishes 
Rofen, R. R. 1966. Family Evermannellidae, pp. 511-565, in: FWNA 1(5). 

Scopelarchidae 

Pearleyes 
Rofen, R. R. 1966. Fami ly Scope 1 archi ade, pp. 566-602, in: FWNA 1 (5) . 

Scopelosauridae 

Scopelosaurids 
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Marshall, N. B. 1966. Family Scopelosauridae, pp. 194-204, in: ANNA 1(5). 

Myctophidae 

Lanternfishes 
Nafpaktitis, B. G., R. H. Backus, J. E. Craddock, R. L. Haedrich, B. H. 

Robison, and C. Karnella. 1977. Family Myctophidae, pp. 13-265, 
in: FWNA 1 ( 7) . 

Paxton, J. R. 1972. Osteology and relationships of the lanternfishes 
(fam; ly Myctop hi ade) . Bull. Los Angeles Cty. Mus. Nat. Hist., Sci ence 
13:1-81. 

Neoscopelidae 

Neoscopelids 
Nafpaktitis, B. G. 1977. Family Neoscopelidae, pp. 1-12, in: FWNA 1(7). 

CETOMIMIFORMES 

Giganturidae 

Giganturids 
Walters, V. 1961. A contribution to the biology of the Giganturidae, 

with a description of a new genus and species. Bull. Mus. Camp. 
Zool. Harv. 125:297-319. 

Walters, V. 1964. Family Giganturidae, pp. 566-577, in: FWNA 1(4). 

BATRACHOIDIFORMES 

Batrachoididae 

Toadfishes 
Collette, B. 8. 1966. A review of the venomous toadfishes, subfamily 

Thalassophryninae. Copeia 1966(4):846-864. 
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GOBI ESOCI FORMES 

Gobiesocidae 

Clingfishes 
Briggs, J. C. 1955. A monograph of the clingfishes (order Xenopterygii) . 

. Stanford I chthyo 1. Bull. 6: 1-244. 

LOPHIIFORMES 

Deepsea anglers 
Bertelsen, E. 1951. The Ceratioid fishes. Dana Rep. 39:1-276e 

Lophiidae 

Goosefishes 
Caruso, J. H., and R. D. Suttkus. 1979. A new species of Lophiid angler 

fish from the western North Atlantic. Bull. Mar. Sci. 29(4) :491-496. 

Antennariidae 

Frogfishes 
Schultz, L. P. 1957. The frogfishes of the family Antennariidae. 

Proc. U.S. Natl. Mus. 107:47-105. 

Ogcocepha 1 i dae 

Batfishes 
Bradbury, M. G. 1967. The genera of batf; shes (fam; 1y Ogcocepha 1 idae) . 

Copeia 1967:399-422. 

Bradbury, M. G. 1980. A revision of the fish genus Ogcocephalus with 
descriptions of new species from the western Atlantic Ocean 
(Ogcocephalidae, Lophiiformes). Proc. Calif. Acad. Sci. 42(7):229-285. 

GAD I FORMES 

Moridae 

Moras 
Small, G. J. 1981. A review of the bathyal fish genus Antimora (Moridae: 

Gadifonnes). Proc. Cal if. Acad. Sci. 42(13) :341-348. 

Bregmacerotidae 

Codlets 
Ancona, U. d' and G. Cavinato. 1965. The fishes of the family 

Bregmacerotidae. Dana Rep. 64:1-92. 



GADIFORMES (cont'd) 

Gadidae/Merlucciidae 

Codfishes/Merluccid hakes 
Bigelow, H. B., and W. C. Schroeder .. 1955. Occurrence off the middle 
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and North Atlantic United States of the offshore hake, Merluccius 
albidus (Mitchill) 1818, and of the blue whiting, Gadus (Micromesistius) 
poutassou' 1826. Bull. Mus. Camp. Zool. Harv. 113 :205-226. 

Cohen, D. M., and J. L. Russo. 1979. Variation in the fourbeard rockling, 
Enchelyopus cimbrius, a north Atlantic gadid fish, with comments on the 
genera of rocklings. Fish. Bull., U.S. 77(1):91-104. 

Fraser~Brunner, A., and G. Palmer. 1951. The gadid fishes of the genus 
Malva. Ann. Mag. Nat. Hist. 12 Ser., 4:188-192. 

Ginsburg, I. 1954. Whiti'ngs on the coasts of the American continents. 
U~S. Fish Wildl.Serv., Fish. Bull. 56:187-208. 

Ophi di i dae/Bythi ti dae/Carap.idae/Aphyoni dae 

Cusk ee1s/Brotu1as/Pearlfishes/Aphyonids 
Cohen, D. M., and J. G~ Nielsen. 1978. Guide to the identification of 

genera of the fish order Ophidiiformes with a tentative classification 
of the order. NOAA Tech .. Rept., Nr4FS Circa 417:1-72. 

Bythitidae/Brotulidae 

Brotulas 
Nielsen, J. G. 1969. Systematics and biology of the Aphyonidae (Pisces, 

Ophidioidea). Galathea Rep. 10:7-90. 

Carapidae 

Pearl fishes 
Arnold, D. C. 1956. A systematic revision of the fishes of the teleost 

family Carapidae (Percomorphi, Blennioidea) with descriptions of two 
new species. 8ul1. Br. Mus. (Nat. Hist.) Zool. 4:245-307. 

Zoarcidae 

Eelpouts 
McAllister, D. E., and E.I.S. Rees. 1963. A revision of the eelpout 

genus Me1anostigma with a new genus and with comments on Maynea. 
Natl. Mus. Can., Bull. 199:85-110. 

Macrouri dae 

Grenadiers 
Marshall, N. B. 1973. Family Macrouridae, pp. 496-665, in: .PtJNA 1(6). 
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ATHERINI FORMES 

Exocoetidae/Hemirrunphidae 

Flying fishes/Halfbeaks 
Breder, C. M., Jr. 1938. A contribution to the life histories of 

Atlantic Ocean flyingfishes. Bull. Bingham O~eanogr. Call. 6(5):1-126. 

Brunn, A. F. 1935. Flying-fishes (Exocoetidae) of the Atlantic/systematic 
and biological studies. Dana Rep. 6:1-108. 

Miller, R. R. 1945. Hyporhamphus partis, a new species of hemiramphid 
fish from Sinaloa, Mexico, with an analysis of the generic characters 
of Hyporhamphus and Hemiramphus. Proc. U.S. Nat1. Mus. 96:185-193. 

Staiger, J. C. 1965. Atlantic flyingfishes of the genus C selurus, with 
descriptions of the juveniles. Bull. Mar. Sci. Gulf Carib. 15 3): 
672-725. 

Belonidae 

Needlefishes 
Berry, F. H., and L. R. Rivas. 1962. Data on six species of needlefishes 

(Belonidae) from the western Atlantic. Capeta 1962(1):152-160. 

Mees, G. F. 1962.· A prelminary revision of the Belonidae. Zool. Verh. 
Leiden, 54:1-96. 

Cyprinodontidae 

Ki 11 i fishes 
Brown, J. L. 1957. A· key to the species and subspecies of the cyprinodont 

genus Fundulus in the United States and Canada east of the continental 
divide. Jour. Wash. Acad. Sci. 47(3):69-76. 

Miller, R. R. 1955. An annotated list of the American cyprinodontid 
fishes of the genus Fundulus with the description of Fundulus 
persimilis from Yucatan. Occas. Pap. Mus. Zool., Univ. Mich. 568:1-27. 

Rosen, D. E. 1973. Family Cyprinodontidae, Poeciliidae, Anablepidae, 
pp. 234-262, in: FWNA 1(6). 

Poeciliidae/Cyprinadontidae/Anablepidae 

Livebearers/Killifishes/Foureye fishes 
Rosen, D. Ee 1973. Family Cyprinodontidae, Poeciliidae, Anablepidae, 

pp. 234-262, in: FWNA 1(6). 
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Atherinidae 

Silversides 
Chernoff, B., J. V. Conner, and C. F. Bryan. 1981. Systematics of 

the Menidia beryllina complex (Pisces~Atherinidae) from the Gulf of 
Mexico. and its tributaries. Copeia 1981(2):319-336. 

STEPHANOBERYCIFORMES 

Stephanoberycidae 

Pricklefishes 
Ebeling, A. W.·, and W. H. Weed, III. 1973. Family Stephanoberycidae, 

pp. 415-421, in: FWNA 1(6). 

Me lampha i dae 

Bigscale fishes 
Ebeling, A. W. 1962. Melamphaidae. I. Systematics and zoogeography 

of the species in the bathypelagic fish genus Melamphaes GUnther. 
Dana Rep. 58:1-164. 

Ebeling, A. W., and W. H. Weed, III. 1973. Family Melamphaidae, 
pp. 421-478, in: FWNA 1(6). 

Gi bberi chthyi dae 

Gibberfish 
Ebeling, A. W., and W. H. Weed, III. 1973. Family G;'bberichthyidae, 

pp. 412-414, in: FWNA 1(6). 

BERYCIFORMES 

Qureshi, M. R. 1959. A field-key for the identification of fishes. 
VI. Order Berycifonnes. Scientist,Karachi 3(2-3) :20-25. 

Polymixiidae 

Beardfishes 
Woods, L. P., and P. M. Sonoda. 1973. Family Polymixiidae, pp. 269-279, 

in, FWNA 1 ( 6) • 

Diretmidae 

Spinyfins 
Woods, L. P., and P. M. Sonoda. 1973. Family Diretmidae, pp. 290-298, 

in: FWNA 1 ( 6) • 

Trachichthyidae 

Sl imeheads 
Woods, L. P., and P. M. Sonoda. 1973. Family Trachichthyidae, 

pp. 298-330, in: FWNA 1(6). 



BERYCIFORMES (cont'd) 

Anoplogasteridae 

Fangtooths 
Woods, L. P., and P. M. Sonoda. 1973. Family Anoplogasteroidae, 

pp. 386-396, in: FWNA 1 (6) . 

Berycidae 

Alfonsinos 
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Woods, L. P., and P. M. Sonoda. 1973. Family Berycidae, pp. 281-290, 
in: FWNA 1 ( 6) . 

Holocentridae 

Squirrelfishes 
Woods, L. P. 1955. Western Atlantic species of the genus Holocentrus. 

Fieldiana: Zool. 37:91-119. 

Woods, L. P., and P. M. Sonoda. 1973. Family Holocentridae, 
pp. 331-386, in: FWNA 1(6). 

ZEIFORMES 

Zeidae 

Dories 
Heemstra, P. C. 1980. A revision of the zeid fishes (Zeiformes:Zeidae) 

of South Africa. Ichthyol. Bull. Rhodes Univ. 41:1-18. 

Grammicolepidae 

Diamond dories 
Myers, G. S. 1937. The deep-sea zeamorph fishes of the family 

Grammicolepidae. Proc. u.s. Nat1. Mus. 84:145-156. 

Smith, J.L.S. 1960. A new grammicolepid fish from. South Africa. 
Ann. Mag. Nat. Hist. Sere 13, 3:231-235. 

Oreosomatidae 

Greas 
Myers, G. S. 1968. A new zeamorph fish of the family Oreosomatidae from 

the coast of California, with notes on the family_ Stanford Ichthyol. 
Bull. 7:89-98. 

Caproidae 

Boarfishes 
Berry, F. H. 1959. Boarfishes of the genus Antigonia of the 'Nestern 

Atlantic. Bull. Fla. St. Mus. 4(7):205-250. 



LAMPRIDIFORMES 

Lampridae 

Opahs 
Gudger, E. W. 1930. The opah or moonfish, Lampris luna, on the 

eastern coast of North America. Am. Nat. 64:168-178. 

McKenzie, R. A., and S. N. Tibbo. 1963. An' occurrence of opah, 
Lampris regius (Sonnaterre) in the'northwest Atlantic. Jour. Fish. 
Res. Sd. Can. 20(4) :1097-1099. 

Lophotidae/TrachipteridaejRegalecidae 

CrestfishesjRibbonfishesjOarfishes 
Walters, V., and J. E. Fitch .. 1960. The families and genera of the 

lampridifonn (Allotriognath) suborder Trachipteroidei. Calif. Fish 
Game 46:441-451. 

Trachipteri dae 

Ribbonfishes 
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Rosenblatt, R. H., and J. L. Butler. 1977. The ribbonfish genus Desmodema, 
with the description of a new species (Pisces, Trachipteridae). Fish. 
Bull., U.S. 75(4):843-855. 

Palmer, G. 1961. The deal fishes (Trachipteridae) of the Mediterranean 
and north-east Atlantic. Sull. Sr. Mus. (Nat. Hist.) ZooT. 7:335-352. 

GASTEROSTEIFORMES 

Gasterosteidae 

Sticklebacks 
Hubbs, C. L. 1929. The Atlantic American species of the fish genus 

Gasterosteus .. Occas. PaD. Mus. Zool., Univ. Mich. 200:1-9. 

McPhail, J. D. 1963. Geographic variation in North American ninespine 
stickleback?, f. pungitius. Jour. Fish. Res. Sd. Can. 20(1) :27-44. 

Fistulari;dae 

Cornetfishes 
Fritzsche, R. A. 1976. A review of the cornetfishes, genus Fistularia 

(Fistulariidae), with a discussion of intrageneric relationships and 
zoogeography. Sull. Mar. Sci. 26(2):196-204. 



GASTEROSTEIFORMES (cont'd) 

Syngnathidae 

Pipefishes 
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Dawson, C .. E. 1977. Synops.is of syngnathine pipefishes usually referred 
to the genus Ichthyocampus Kaup wi th descri pti on of new genera and 
species. Bull. Mar. Sci. 27(4):594-650. 

Ginsburg, I. 1937. Review of the sea horses (Hippocampus) found on the 
coasts of the American continents and Europe.. Proc. u.s. Nat1. Mus. 
83(2997):497-594. 

Herald, E. S. 1965., Studies on the Atlantic American pipefishes with 
descriptions of new species. Proc. Calif. Acad.Sci. Sere 4, 32(12): 
363-375. 

SCO RPAEN I FO RMES 

Scorpaen1dae 

Scarpionfishes 
Eschmeyer, W. N. 1965. Western Atlantic scorpionfishes of the genus 

Scar aena, including four new species. Bull. Mar. Sci. Gulf Carib. 
15 1 : 84-164. 

Eschmeyer, W. N. 1969. A systematic review of the scorpionfishes of 
the Atlantic Ocean (Pisces:Scorpaenidae). Cal. Acad. Sci., Occas. Pap. 
79:143 pp. 

Esehmeyer, W. N., and B. B. Collette. 1966. The scorpionfish subfamily 
Setarehinae, including the genus Ectreposebastes. Bull .. Mar. Sci. 
16 (2) : 349-375. 

Ginsburg, I. 1953. Western Atlantic scarpionfishes. Smithson. Misc. 
Call. 121(8):1-103. 

Triglidae/Peristedidae 

Searobins/Armored searobins 
Ginsburg, I. 1950. Review of the western Atlantic Triglidae (Fishes). 

Texas Jour. Sci. 2(4):489-527. 

Miller, A. C., and D. M. Kent. 1972. Redescription of Prionotus bean; 
(Pisces:Triglidae). Jour. Fla. Acad. Sci. 34:223-242~ 

Cottidae 

Sculpins 
MeAl 1 ister, D. E. 1963. Systematic notes on the sculpin genera Artediellus, 

Icelus, and Triglops on Arctic and Atlantic coasts of Canada. Nat1. Mus. 
Can., Bull. 185:50-59. 



SCORPAENIFORMES (cont'd) 

Cyclopteridae 

SnaiTfishes 
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Able~ K. W. 1973. A new cyclopterid fish Liparis inquilinus, associated 
with the sea scallop Placopecten magellanicus, in the western north 
Atlantic, with notes on the Liparis liparis complex. Copeia 1973(4): 
787-794. 

Burke~ v. 1930. Revision of the fishes of the family Liparidae. Bull. 
U.S. Natl. Mus. 150:204 pp. 

Myers, G. S., and J. E. Bohlke. 1950. A new lumpsucker of the genus 
Eumicrotremtls from northwestern Atlantic. Stanford !chthyol ~ Bull. 

·3(4):199-202. 

Ueno, T. 1970.. Cycl opteri dae (Pi sces) • Fauna Japonica Tokyo: Academi c 
Press of Japan, 233 pp. 

PERCI FORMES 

Centropomidae 

Snooks 
Rivas, L. R. 1962. The Florida fishes of the genus Centro omus, commonly 

known as snook. Quart. Jour. Fla. Acad. Sci. 25(1 :53-64. 

Percichthyidae 

Temper'ate basses 
Setzler, E. M., W. R. Boynton, K. V. Wood, H. H. Zion, L. Lubbers, 

N. K. Mountford, P. Frere, L. Tucker, and J. A. Mihursky. 1980. 
Synopsis of biological data on striped bass, Marone saxatilis (Waibaum). 
NOAA Tech. Rept., NMFS Circ. 433:69 pp. 

Thoits, C. F. III. 1958. A compendium of the 1 ife history and ecology 
of the white perch, Marone americana (Gmel;n). Mass. Div. Fish Game, 
Fish. Sec., Fish. Bull., 24:1-164. 

Serranidae 

Sea basses 
Anderson, W. D. Jr., and P. C. Heemstra. 1980. Two new species of 

western Atlantic Anthias (Pisces:Serranidae), redescription of A. 
asperilinguis and review of Holanthias martinicensis. Copeia 1980(1): 
72-87. 

Bartone, S. A. 1977. Revision of the sea basses of the genus Diplectrtm 
(Pisces:Serranidae). NOAA Tech. Rept., NMFS Cire. 404:49 pp. 

Rivas, L. R. 1964. Western Atlantic serranid fishes (groupers) of the 
genus Epinephelus. Quart. Jour. Fla. Acad. Sci. 27(1):17-30. 
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Seabasses (contad) 
Miller, R. J. 1959. A review of the sea basses of the genus Centropristes 

(Serranidae). Tul. Stud. Zool. 7(2):33-68. 

Robins, C. R., and W. A. Starck, II. 1961. Materials for a revision of 
Serranus and related fish genera. Proc., Acad. Nat. Sci. Phila. 
113 ( 11) : 259-314. 

Smith, C. L. 1971. A revi.sion of the American groupers: Epinephel us 
and allied genera. Bull. Amer. Mus. Nat. Hist. 146(2):67-242. 

Smith, J.L.B. 1961.. The fishes of the family Anthiidae. Ichthyol. 
Bull. Rhodes Univ. 21:359-369. 

Grammistidae 

Soapfishes 
Courtenay, W. R., Jr. 1967. Atlantic fishes of the genus Rypticus 

(Grammistidae). Proc. Acad. Nat. Sci. Phila. 119(6):241-293. 

Randall, J. E., K. Aida, T. Hibiya, N. Mitsuura, H. Kamiya, and 
Y. Hashimoto'. 1971. Grammistin, the skin toxin of soapfishes, and 
its significance in the classification of the Grammistidae. Publs. 
Seta Mar. Biol. Lab. 19:157-190. 

Schultz, L. P. 1966. Pseudorhegma diagramma, a new genus and species of 
granm;stid fish, with a key to genera of the family and to the species 
of the subfamily Pseudograrnmidae'. Ichthyolog;ca, Jersey City 37: 
185-194. 

Grammidae 

Basslets 
Bohlke, J. E., and J. E. Randall. 1963. The fishes of the western Atlantic 

serranoid genus Gramma. Proc. Acad. Nat. Sci. Phila. 115(2):33-52. 

Priacanthidae 

Bigeyes 
Caldwell, D. K. 1962. Western Atlantic fishes of the family' Priacanthidae. 

Copeia 1962(2):417-424. 

Apogonidae 

Cardinal fishes 
Bohlke, J. E., and J. E. Randall. 1968. A key to the shallow-water 'Nest 

Atlantic cardinal fishes (Apogonidae) with de.scriptions of five new 
species. Proc. Acad. Nat. Sci. Phila. 120:175-206. 
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Cardinal fishes (cont'd) 
Fraser, T. H. 1972 .. Comparative osteology of the shallow water cardinal 

fishes (Percifonnes:Apogonidae) wtth reference to the systematics and 
evolution of the family. Ichthyol. Bull. Rhodes Univ. 34:1-105. 

Mayer~ G. F. 1974. A revision of the cardfnalfish genus Epigonus 
(Perciformes, Apogonidae), with descriptions of two new species. 
Bull. Mus. Compo Zool. Harv. 146(3):147-203. 

Branchiostegidae/Malacanthidae 

Tflefishes/Sand tilefishes . 
Dooley, J. K. 1978. Systematics and biology of the ti1efishes (Perfi­

fonnes:Branchiostegidae and Malacanthidae), with descriptions of two 
new species. NOAA Tech. Rept., NMFS Circ. 411, v + 78 pp. 

Rachycentridae 

Cobias 
Dawson, C. E. 1971. Occurrence and description of prejuvenile and early 

juvenile Gulf of Mexico cobia, Rachycentron canadum. Copeia 1971(1):65-71. 

Echeneidae 

Remoras 
Schultz, L. P., L. P. Woods, and E. A. Lachner. 1966. Fishes of the 

Marshall and Marianas Islands: Families Kraemeriidae through· 
Antennariidae. Bull. U.S. Natl. Mus. 202(3):1-176. 

Strasburg, D .. W. 1964. Further notes on the identification and biology 
of echeneid fishes. Pac. Sci. 18(1):51-57. 

Carangidae 

Jacks 
Berry, F. H. 1959. Young jack crevaTles (Caranx species) off the south­

eastern Atlantic coast of the United States. U.S. Fish Wildl. Servo 
Fish. Bull. 59(152):417-535. 

Fields, H. M. 1962. Pompanos (Trachinotus spp.) of South Atlantic coast 
of the United States. U.S. Fish Wildl. Serv., Fish. Bull. 62(207): 
189-222. 

Gi nsburg ~ I. 1952. Fi shes of the fami 1y Carangi dae of the northern Gul f 
of Mexi co and three related spec; es. Pub 1. Inst. ~·1ar. Sci. (Uni v . 
Texas) 2(2):43-117. 
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Coryp haen i dae 

Dolphins 
Collette, B. B., R. H. Gibbs~Jr., and G. E4 Clipper. 1969. Vertebral 

numbers and identification of the two species of dolphin (Coryphaena). 
Copeia 3:630-631. 

Gibbs, R. H., Jr., and B. B. Collette. 1959. On the identification, 
distribution, and biology of the dolphins, Cor' haena hippurus and 
f. eguisetis. Bull. Mar. Sci. Gulf Carib. 9 2 :117-152. 

Bramidae 

Pomfrets 
Mead, G. W. 1957. On the Bramid Fishes of the Gulf of Mexico. Zoologica 

42(4):51-61. 

Mead, G. W. 1972. Bramidae. Dana Rep. 81:1-166. 

Emmelichthyidae/lnermiidae 

Rovers/8onnetmouths 
Heemstra, P. C .. , and J. E. Randa 11 . 1977 6 A rev is i on of the Errune 1 i chthyi i dae 

(Pisces:Percifonnes). Aust. J. Mar. Freshwater Res. 28:361-396. 

Schultz, L. P. 1945. EmmelichthYO)S atlanticus, a new· genus and species 
of fi s h (fami 1y Errme 1 i chthyi dae from the Bahamas, wi th a key to related 
genera. Jour. Wash .. Acad. Sci. 35(4):132-136. 

Lutjanidae 

Snappers 
Anderson, W. D., Jr. 1967. 

of the western Atlantic. 
Field guide to the snappers (Lutjanidae) 
U.S. Fish Wild1. Serv., Circ. 252:14 pp. 

Rivas, L. R. 1966. Review of the Lutjanus cam echanus complex of red 
snappers. Quart. Jour. Fla. Acad. Sci. 29 2 :117-136. 

Lobotidae 

Tripletails 
Baugham, J. L. 1941. On the occurrence in the Gulf Coast waters of the 

United States of the tripletai1 Lobotes surinamensis, with notes on 
its natural history. Am. Nat. 75:569-579. 

Baugham, J. L. 1943. Additional notes on the occurrence and natural 
history of the tripletail Lobotes surinamensis. Amer. Midl. Nat. 
29(2):365-370. 
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Gerreidae 

Mojarras 
Curran, H. W. 1942. A systematic revision of the gerr d fishes referred 

to the genus Eucinostomus, with a discussion of the r distribution 
and speciation. Dissertation, Univ. of Michigan. 

Haemulidae/Pomadasyidae 

Grunts 
Courtenay, W. R., Jr. 1961. Western Atlantic fishes of the genus Haemulon 

(Pomadasyidae): systematic status and juvenile pigmentation. Bull. 
Mar. Sci. Gulf Carib. 11(1):66-149. 

Sparidae 

Porgies 
Manooch, C. S. III, and W. H. Hassler. 1978. Synopsis of biological data 

on the red porgy, Pagrus pagrus (Linnaeus). NOAA Tech. Rept., NMFS Cire. 
412:19 pp. 

Randall, J. E., and D. K. Caldwell. 1966. A review of the sparid fish 
Calamus, with descriptions of four new species. Bull. Los Angeles Cty. 
Mus. Nat. Hist., Scienc~ no. 2:1-47. 

Sciaenidae 

Drums 
Chao, L. N. 1978. A basis for classifying western Atlantic Sciaenidae 

(Teleostei:Percifonnes) . NOAA Tech. Rept., NMFS Circ.' 415, v + 64 pp. 

Guest, W. C., and G. Gunter. 1958. The seatrout or weakfishes (genus 
Cynoscion) of the Gulf of Mexico. Gulf States Marine Fisheries Corrm., 
Tech. Summary No. 1:40 pp. 

Hildebrand, S. F., and L. E. Cable. 1934. Reproduction and development of 
whitings or kingfishes, drums, spot, croaker, and weakfishes or seatrouts, 
family Sciaenidae, of the Atlantic coast of the United States. U.S. Bur. 
Fish., Bull. 48(16):41-117. 

Welsh, W. W., and C. M. Breder, Jr. 1924. Contributions to life histories 
of Sciaenidae of the eastern United States coast. U.S. Bur. Fish., Bull. 
39: 141-201. 

Mullidae 

Goatfishes 
Caldwell, M. C. 1962. Development and distribution of larval and juvenile 

fishes of the family Mullidae of the western North Atlantic. u.s. Fish 
W,ildl. Serv., Fish. Bull. 62;403-457. 
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Pempheridae 

Sweepers 
Fowler, H. W. 1931. The fishes of the families Pseudochromidae, 

Lobotidae, Pempheridae, Priacanthidae, Lutjanidae, Pomadasyidae, 
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and Teraponidae, collected by the United States Bureau of Fisheries 
Steamer IIAlbatross", chiefly in Philippine seas and adjacent waters. 
Bull. U.S. Nat1. Mus. 100(11):388 pp. 

Kyphosidae 

Sea chubs 
Moore, D. 1962. Development; distribution, and comparison of rudderfishes 

Kyphosis sectatrix (Linnaeus) and f. incisor (Cuvier) in the western 
North Atlantic. U.S. Fish Wild1. Serv., Fish. Bull. 61(196) :451-480. 

Chaetodontidae 

Butterflyfishes 
Allen, G. R. 1975. The Anemone Fishes: Their Classification and Bioloqy. 

2nd edition. Hong Kong (T.F.H. Publications), 352 pp. 

Burgess, W. E. 1978. Butterf')fishes of the World. Neptune City, New 
~ Jersey (T.F.H. Publications, 832 pp. . 

Hubbs, C. L. 1963. Chaetodon ~ and related deep-living butterflyfishes; 
their variation, distribution, and synonymy. Bull. Mar. Sci. Gulf Carib. 
13(1):133 ... 192. 

Pomacanthidae 

Angel fishes 
Feddern, H. A. 1972. Field guide to the angelfishes (Pomacanthidae) in 

the western Atlantic. NOAA Tech. Rept., NMFS Circ. 369:1-10. 

Cirrhitidae 

Hawkfishes 
Randall, J. E. 1963. Review of the Hawkfishes (family Cirrhitidae). 

Proc. U.S. Natl. Mus. 114:389-451. 

Labridae 

Wrasses 
Randall, J. E. 1965. A review of the razorfish genus Hemipteronotus 

(Labridae) of the Atlantic Ocean. Copeia 1965(4):487-501. 

Randall, J. E., and J. E. Bohlke. 1965. Review of the Atlantic labrid 
fishes of the genus Halichoeres. Proc. Acad~ Nat. Sci. Phila. 
117 (7) : 235 - 359. 
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Scaridae 

Parrotf; shes 
Schultz, L. P. 1958. Review of the parrotfishes, family Scaridae. 

Bull. U.S. Nat1. Mus. 214:1-143. 

Schul tz, L .. P. 1969. The taxonomi c status of the controversi a 1 genera 
and species of parrotfishes with descriptive list (family Scaridae). 
Smithson. Contr. Zool. 17:1-49~ 

Mugilidae 

Mull ets 
Anderson, W. W. 1957. Early development, spawning, growth, and occurrence 

of the silver mullet (Mug;l curema) along the south Atlantic coast of 
the United States. U,S~ Fish Wildl. Servo, Fish. Bull. 57(119):396-414. 

Ebeling, A. W. 1957. The dentition of eastern Pacific mullets, with 
special reference to adaptation and taxonomy. Copeia 1957(3):173-185. 

Thomson, S. M. 1964. A bibliography of systematic references to the grey 
mullets (Mugilidae). Div. FishOceanogr. Tech. Pap. 16, Commonwealth 
Sci. Ind. Res. Org., Australia, 127 pp. 

Sphyraenidae 

,Barracudas 
deSylva, D.P. 1963. Systematic and life history of the great barracuda 

Sphyraena barracuda (WalballTl). Studies Trop. Oceanogr. 1:1-179. 

Polynemidae 

Threadfins 
Myers, G. S. 1936. A new polynemid fish collected in the Sadong River, 

Sarawak, by Dr. William T. Hornaday, with notes on the genera of 
Polynemidae. Jour. Wash. Acad. Sci. 26(9) :376-382. 

Randall, J. E. 1966. On the validity of the western Atlantic threadfin 
fish Polydactylus oligodon (GUnther). Bull. Mar. Sci. 16(3):599-602. 

Opi stognathidae 

Jawfishes 
Bohlke, J. E. 1955. On the Bahaman fishes of the family Opistognathidae. 

Notulae Naturae 281:1-6. 

Bohlke, J. E., and L. P. Thomas. 1961. Notes on the west Atlantic jaw­
fishes, Opisthognathus aurifrons, 9..:. lonchurus, and Gnathypops bennudezi. 
Bull. Mar. Sci. Gulf Carib. 11(4):503-516. . 



PERCIFORMES (cont'd) 

Percophi dae 

Flatheads 
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Ginsburg, I. 1955. Fishes of the family Percophididae from the coasts 
of eastern Unites States and the West Indies, with descriptions of 

. four new species. Proc. U.S. Nat1. Mus. 104(3347) :623-639. 

Dactyloscopidae 

Sand stargazers 
Bohlke, J. E. 1968. The descriptions of three new sand stargazers 

(Dactyloscopidae) from the tropical west Atlantic. Notulae Naturae 
414:16 pp. 

Uranoscopidae 

Stargazers 
Berry, F. H., and W. W. Anderson. 1961. Stargazer fishes from the western 

North Atlantic (family Uranoscopidae). Proc. U.S. Natl. Mus. 112:563-586. 

Clinidae 

Clinids 
Stephens, J. S. 1963. A revised classification of the Blennioid fishes 

of the American family Chaenopsidae. Univ. Calif. Publ. Zool. 68:1-162. 

Blenniidae 

Combtooth blennies 
Bath, H~ 1977. Revision der Blenn;ini (Pisces:Blenniidae). 

Senckenberg. Biol., 57(1976):167-234. 

Hubbs, C. L. 1939. The characters and distribution of the Atlantic coast 
fishes referred to the genus Hypsoblennius. Pap. Mich. Acad. Sci. Arts 
and Letters 24(2):153-157. 

Smith-Vaniz, W. F. 1976. The saber-toothed blennies, tribe Nemophini 
(Pisces:Blennidae). Monogr. Acad. Nat. Sci. Phila. 19, vii+196 pp. 

Smith-Vaniz, W. F., and V. G. Springer. 1971. Synopsis of the tribe 
Salariini, with description of five new genera and three new species 
(Pisces:Blenniidae). Smithson. Contrib. Zool. 73:1-72. 

Springer, V. G. 1959. Blenn;id fishes of the genus Chasmodes. Texas 
Jour. Sci. 11:321-334. 

Stichaeidae 

Pricklebacks 
Vladykov, V. D. 1935. Two new subspecies of Lumpenus lampetraeformis 

(Walbaum) from North America. Newfoundland Fish. Res. Lab., Ann. Rept. 
1934, 2(3): App. 6:75-78. 



PERCIFORMES (contJd) 

Ammodytidae 

Sand lances 
Richards, S. W., A. Perlmutter, and D. C. McAneny. 1963. A taxonomic 

study of the genus Ammodytes from the east coast of North.America 
(Teleostei:Ammodytes). Copeia 1963(2):358-377. 

Callionymidae 

Dragonets 
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Davis, W. P. 1967. A review of the dragonets (Pisces:Callionymidae) of 
the western Atlantic. Bull. Mar. Sci. 16(1966):834-862. 

Gobiidae 

Gobies 
B6hlke, J. E., and C. R~ Robins. 1960. A revision of the gobioid fish 

genus Coryphopterus. Proc. Acad. Nat. Sci. Phila. 112(5):103-128. 

B~hlke, J. E., and C. R. Robins. 1960. Western Atlantic gobioid fishes 
of the genus LythrYEnus. with notes on Qui squi1 i us hi JO 1 iti and 
Garmannia pallens. Proc. Acad. Nat. Sci. Phila. 112(4 :73-98. 

B6hlke, J. E., and C. R. Robins. 1968. Western Atlantic seven-spined 
gobies, with descriptions of ten new species and a new genus, and 
comments on Pacific relatives. Proc. Acad. Nat. Sci. Phila. 120:45-174. 

Dawson, C. E. 1966. Studies on the gobies (Pisces:Gobiidae) of Mississippi 
Sound and adjacent waters I. Gobiosoma. Amer. Midl. Nat. 76(2):379-409. 

Dawson, C. E. 1969. Studies on the gobies of Mississippi Sound and 
adjacent waters II. An illustrated key to the gobioid fishes. Publ. 
Gulf Coast Res. Lab. Mus. (Ocean Springs, Miss.) 1:1-59. 

Ginsburg, I. 1932. A revision of the genus Gobionel1us (Family Gobiidae). 
BU.11. Bingham Oceanogr. Colla 4(2):1-51. 

Ginsburg, I. 1933. A revision of the genus Gobiosoma (Family Gobiidae). 
Bull. Bingham Oceanogr. Colla 4(5):1-59. 

Ginsburg~ I. 1953. Ten new American gobioid fishes in the United States 
National Museum, including additions to a revision of Gobionellus. 
Jour. Wash. Acad. Sci. 43(1):18-26. 

Microdesmidae 

Wonnfishes 
Dawson, C. E. 1968. A revision of the wormfishes {Gobiodea:Microdesmidae). 

Yearbook Am. Phil. Soc. 1967:256-257. 
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Acanthuridae 

Surgeonfishes 
Randall, J. E. 1956. A revision of the surgeonfish genus Acanthurus. 

Pac. Sci. 10(2):159-235. 

Gempyl idae 

Snake mackerel s 
Grey, M. 1953. Fishes of the family Gempylidae, with records of Nesiarchus 

and Epinnula from the Western Atlantic and descriptions of two new sub­
species of Epinnula oriental is. Copeia 1953, 3:135-141. 

Matsubara, K., and T. Iwai. 
the family Gempylidae. 

19528 Studies on some Japanese fishes of 
Pac. Sci. 6(3):193-212. 

Matsubara, K., and T. Iwai. 1958. Anatomy and relationships of the 
Japanese fishes of the family Gempylidae. Mem. Coll. Agric. Kyoto 
Univ. Fish. Spec. No. June 1958:23-54. 

Trichiuridae 

Cutl assfi shes 
Templeman, W., and H. J. Squires. 1963. Three records of: the black 

scabbardfish Aphanopus carbo Lowe, from the Canadian region of the 
western' Atlantic. Jour. Fish. Res. Bd. Can. 20(2) :273-278. 

Tucker, D. W~ 1956. Studies on the Trichiuroidfishes. 3.-A preliminary 
revision of the family Trichiuridae. Bull. Brit. Mus. (Nat. Hist.) Zool. 
4:73-130. 

Scombridae 

Mackerel s 
Collette, B. B., and L. N. Chao. 1975. Systematics and morphology of 

the bonitos (Sarda) and their relatives (Scombridae, Sardini). 
Fish. Bull., U.S. 76:273-280. 

Fraser-Brunner, A. 1950. The fishes of the family Scombridae. Ann. Mag. 
Nat. Hist., Sere 12, 3(26): 131-163. 

Godsil, H. C., and E. K. Holmberg. 1950. A comparison of the bluefin. 
tunas, genus Thunnus from New England, Australia, and California. 
Calif. Div. Game Fish., Fish. Bull. 77:55 pp. 

f4atsui, T. 1967 . Rev i ew of the mackerel genera Scomber .and, Rastre 11 i ger 
with description of a new species of Rastre11iger. Copeia 1:71-82. 

Miyake, M., and S. Hayas;. 1972. Field manual for statistics and sampling 
of Atlantic tunas and tuna-like fishes. Int. Comme Cons. Atl. Tunas, 
Madrid, Spain, 142 pp. (unnumbered). 



PERCIFORMES (contld) 

Mackerels (contld) 
Rivas, L. R. 1951. A preliminary review of the western North Atlantic 
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fishes of the family Scombridae. Bull. Mar. Sci. Gulf Carib. 1(3):209-230. 

Rivas, L. R. 1961. A review of the tuna fishes of the subgenera Parathunnus 
and Neothunnus (genus Thunnus). Ann. Mus. Civ. Storia Nat. Genova 
72:126-148. 

Uchida~ R. N. 1981. Synopsis of biological data on frigate tuna, Auxis 
thazard and bullet tuna, A. roche;. NOAA Tech. Rept., NMFS Circ. 
436:63 pp. -

Yoshida, H. O. 1979~ Synopsis of biological data on tunas of the genus 
Euthynnus. NOAA Tech. Rept., NMFS·Circ. 429:57 pp. 

Yoshida, H. O. 1980. Synopsis of biological data on bonitos of the genus 
Sarda. NOAA Tech. Rept., NMFS Circ. 432:52 pp. 

Xiphi;dae 

Swordfishes 
Palko, R. J., G. L. Beardsley, and W. J. Richards. 1981. Synopsis of 

Luvaridae 

Louvars 

the biology of the swordfish, Xiphias gladius Linnaeus. NOAA.Tech. Rept., 
NMFS Cire. 441:21 pp. 

Bolin, R. L. 1940. A redescription of Luvarus imperialis Rafinesque 
based on a specimen from Monterey, California. Calif. Fish Game 
26(3):282-284. 

1st; ophori dae 

Billfishes 
Morrow, J. E., and S. J. Harbo. 1969. A revision of the sailfish genus 

1stiophorus,. Copeia 1969(1):34-43. 

Robins, C. R., and D. P. deSylva. 1963. A new western Atlantic spearfish, 
Tetrapterus pfleugeri, with a redescription of the Mediterranean spear­
fish Tetrapterus belone. Buil. Mar. Sci" Gulf Carib. 13(1) :84-122. 

Stromateidae/Centrolophidae/Nomeidae/Ariorrmidae 

Butterfishes/Ruffs/Man-of-war fishes/Driftfishes 
Haedrich, R. L. 1967. The Stromateoid fishes: systematics and a classifi­

cation. Bull. Mus. Camp. Zool. Harv. 135(2):31-139. 

Horn, M. L. 1970. Systematics and biology of the stromateid fishes of 
the genus Peprilus. Bull. Mus. Camp. Zool. Harv. 140(5):165-261. 
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PLEURONECTIFORMES 

Flatfishes 
Norman, J. R. 1934. A systematic monograph of the flatfishes (Heterosomata). 

Vol. 1. Psettodidae, Bothidae, Pleuronectidae. Brit. Mus. (Nat. Hist.), 
London:459 pp. 

Pleuronectidae 

Righteye flounders 
Klein-MacPhee, G. 1978. Synopsis of biological data for the winter flounder, 

Pseudopleuronectes amer;canus (Walbaum). NOAA Tech. Rept., NMFS Circ. 
414:43 pp. 

Bothidae 

Lefteye flounders 
Ginsburg, I. 1952. Flounders of the genus Paralichthys and related genera 

in American waters. U.S. Fish Wildl. Serv., Fish. Bull. 52(71:267-351. 

Gutherz, E. J. 1967. Field guide to the f1atfishes of the family Bothidae 
in the Western North Atlantic. U.S. Fish Wild'. Servo, Circ. 263:47 pp. 

Soleidae 

Sales 
Nielsen, J. G. 1963. Soleoidea (Pi-s-ces:Heterosomata). Atlantide.Rep. 7:7-35. 

Cynoglossidae 

Tonguefishes 
Ginsburg, I. '1951. Western Atlantic tonguefishes with descriptions of 

six new species. Zoologica 36(3):185-201. 

Menon, A.G.K. 1977. A systematic monograph of the tongue soles of the 
genus Cynoglossus Hamilton-Buchanan (Pisces:Cynoglossidae). Smithson. 
Contrib. Zool. 238:133 pp. 

TETRAODONTIFORMES 

Tyler, J. C. 1980. Osteology, phylogeny, and higher classification of 
the fishes of the order Plectognathi (Tetraodontiformes). NOAA Tech. 
Rept., NMFS Circ. 434:1-422. 

Balistidae/Monacanthidae 

Triggerfishes/Filefishes and Leatherjackets 
Berry, F. H., and L. E. Vogele. 1961. Filefishes (Monacanthidae) of the 

western North Atlantic. U.S. Fish Wildl. Servo, Fish. Bull. 61(181):61-109. 



TETRAODONTI FORMES (cont I d) 

Triggerfishes/Filefishes and Leatherjackets (cont'd) 
Moore, D. 1967. Triggerfishes (Balistidae) of the western Atlantic. 

Bull. Mar. Sci. 17:689-722. 

Randall, J. E. 1964. A revision of the filefish genus Amanses and 
Cantherhines. Copeia 1964(2):331-361. 

Ostraciidae 

Boxfishes 
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Tyler, J. C. 1965. A synopsis of the four species of cowfishes 
(Acanthostracion, Plectognathi) in the Atlantic Ocean. Proc. Acad. 
Nat. Sci. Phila. 117(8):261-287. . 

Tetraodontidae 

Puffers 
Shipp, R. L. 1974. The pufferfishes (Tetraodontidae) of the Atlantic 

Ocean. Publ. Gulf Coast Res. Lab. Mus. (Ocean Springs, Miss.) 4:1-162. 

Shipp, R. L., and R. W. Yerger. 1969. A new pufferfish, Sphoeroides 
parvus, from the western Gul f of Mexi co, wi th a key to the spec; es of 
Sphoeroides from the Atlantic and Gulf coasts of the U.S. Proc. Biol. 
Soc. Wash. 82:477-488. 

Shipp, R. L., and R. W. Yerger. 1969. Status, characters, and distribution 
of the northern and southern puffers of the- genus·Sphoeroides.Copeia 
3:425-433. 

Triacanthoidea 

Tyler, J. C. 1968. A monograph on plectognath fishes of the superfamily 
Triacanthoidea. Monogr. Acad. Nat. Sci. Phila. 16, viii+364 pp. 

Diodontidae 

Porcupinefishes 

Molidae 

Leis, J. M. 1978. Systematics and zoogeography of the porcupinefishes 
(Diodon, Diodontfdae, Tetraodontiformes), with comments on egg and 
larval development. Fish. Bull., U.S. 76(3) :535-567. 

Molas 
Fraser-Brunner, A. 1951. The ocean sunfishes (family Molidae). Bull. 

Brit. Mus. (Nat. Hist.) Zool. 1:89-121. 
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KE¥ WITH lllC'rURE t;Uf1)li TO l~At·ULlES OCClHtRlNG IN TilE AIWA 
(lllustration~ Bbow type acnera of families) 

I il. tiody shuk like. wodeuteiy derreilltld only, 
pectoral fiuB barely eulargedi E~il not 
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but not as a bhde and t.Jithout lateral 

(sa\-Ifishes) 

teeth (1"ia. :n ......................... llhillobatidae 

I b. Body distinctly depreased. pectoral fins 
broadly eulargedi tail more or lesa 
sbarply marked otf frum ille bod, sector 

) a. 'I'ail variable in lilialle und length • ..,ith 
or ..,ithout armature of priCkles. spines 
alld thoculli if anood. no single 
greal}y enlaraed aud saw-ed~e4 spine 
(or apines) i plicudobcanchia 1 toUa 
prelient at allterior wall of upiracles 
(Fi~. 1) 

4 a. IHiiC Ueally coward iu ullu:~in,. alld 
thi ellsr than ill 1l1Oat. other batoids 
(Fig. 5)i cOllaist811cy of hody 60ft 
and flabhYi well develoved electric 
organa> along l:iide:a of head within 
anterior part of disc 

5 a. Muufh a l"Cuate aud noc eol i 1:81 y 
surrounded by a deep groove 
H'ia. 4a) i shape of dide truncate 
or elllaq~illate allteriody (Fig. 4a 

(guitar­
fishes) 

alld 5) .••••....•.••••.••••••.•••. 'J'orp8din~dae 

(electri.c 
5 L. Houlh [raliSverllC alld enlirely sur- ) 

ruuuJcJ by a dt!t!V groove, shape ot rays 
dil:ic rounded dnteriorly (Fig. 4b) .. Narcinidae 

,,< .• :~'<"'''''-;'~'''''''"'''''-'''~~> 

!.; . t " .. jjlecl dc 

Matia Rhlnobqto8 

dght eye and sllir4cle ~ 

o l'ganll '/ .____.-....... 

I~-~'\ r'~ \ 
1'Oi'pedo 

upper side 

fu~ 

~.1t? ;(~ -, .~ 
~)~' ".;.,,( ~~~~.--'-.-.:1-<11';" -.LI •. . ~--r---
':\ "', ~. 

~'~)(rJf9 .'ig. 4 

a 
~p~o 

b 
tJe/jthok~ti8 

anterior portioll of louer _ide 

v. 
C}\ 



l~AO She!!L:> bA'flllll t'ISIlES Fhhins A.-ell II 

4 b. Disc fJo.-mally not very t4ick. lIillq~illa thin 
and not flelihYj cOilliia~ency at body IIlolaly 
firm; electric o(~alls. it presl!n'. in the 
tail re~ion only and vcry low-powered 

6 a. Pelvic tina wiLh a ain~le lobe 

1 a. Pelvi~ fin~ with pointed outer angle, 
dp of tmout with a very I:IllIai1 ti lament 
(Fig. 6). no orouullul plu ............ Guq~elilell idae 

1 b. "elvie fins with broadly rounded outer 
allgl!!; ,"olitnl ti lamellt dhtinctly pra­
lon~ed and of WO("III-like .iha.u! (Fig- 1b) 

pelvic 

oronasal phli preaent (t'lg. 7a) .......... rateudocajiJae 

6 b. Pelvic tina bilubed 

6 a. Lobell of llelvic tin licpa.-ated by a right-h:Hld 
Ulon. or leSa deep notch in theil" joint nostnl 
OlJt:e,- Ill:Arsin (Fig. 8) , ...................... Aiajidae 

6 b. Anterior lobe of pelvic fin fonlilng a (sk ates) ,fa~ ... ~7pit 
liuw-l ike lHructure cOlllp)el:dy ("de-

Wf\ ". 
iJ. .. 

) 

lowtlr aide 
GUl'yeu"ie ll" 

Pseudol'aja pendent from the poaterior lobe 
(HSli. 9, 10) 

ol"onasal n:gion with d~"t-bal\d 
nasal flap rolled back 

9 Ii. lip uf amout eKtendeti as Ii tilall!eut; 
no lateral tail fold~; no dor~al 
finsl absolutely no trace of 
squillllatioll 01\ bolb liUl"tacca except 
to(' ahr ~'lonHI of "dull: 11141eli 

9 b. 

(lo'is, 9) ......................... Anacanlhobatidae 

Two docMal tina pr~scnt~ diuc and 
tail dorsally ... tways arll~d with 
pdcldeli iUHl lalUrns, vuulul side 
part:ly priLkl~d; lal~ral tail 
tolJs Jevclopcd; linout without 
eXl~lIdcJ filall~nt at Lip (Fig. 10) .•.. 

-+- Fig. 1a 

::;,~:~: .:~,'" (~j':"\:. 
~' '6.::f; 

}: . 

. . ~ 

1 b. 'i'ail variable in lihapc allJ length; in lIIauy 
Cali\!1i very long allJ like is whiVlalih toward 
ita Lip; upper surface uf tail uliually wilh 
one 0,- lIIore gn:atly .mliarg..:d and liilw-edgcd 

llntorior spiues' 1 ' uo II:>' d wa 1 of Iipjraci U .o(b~anchlal fold 

p.. 
eli t,'Jgli. I II at 

" : I to It) 

Cru.-lnjid.. . Lj.;' 
C"'Ji .,: .. P.:WUlJOl'aja 

~/ ... ~" ~ 
~ .. " 

.. ~-.... £;j ..... .~~ Ii} I (J 

/~t i~f.:·'~·l.'-..~~.~~. 
~. \J .H " 

(
.. ~ .. ' . :.,','. "" . " ;;-.i-)" 
'~ '. .:~\'~" 

~ :'/ 

~{(~~' ~ . ~///I:Ilt. lobe \ • I :>1:. 1.11.· 

2 .,. of .. clvi. t 
dortial'- tu 

fins .~ 

~. /1 /; .... / fl~:. to ~.I~ .. ,y .. ~ • ~ r."-~ lel'lIl,i) • '<1,/<1 

ut1per 

H 
"\. 

Ir
' \ 

i~' (iI 

~f "~anl. lob<! oJ of pohi. flo> 

~ lower aiJ~ .,. '" 
~/ ~~ 

Aw.wau tJwln. i"j. /J 

, Ii w 

Naja 
f h;. ._,! 

v~ 
'-l 



t'AO Shl!l!l.:i JlAHHO fll:iUJ::8 

10 a. CauJal fin well developed. suppurted by cartila­
ginous radial~~ tail broad and thick at base 
(t'i~. I I) ••..•.•••..•.•••••....•....•...••.•...... UrolophiJae 

to b. Caudal tin absenq tail very slelHita alld of&:en (round 
whiplalib toward ttl! tip , sting-rays) 

.1 a. &::yell and spiucles 011 top of head. head 
part of dhc. ant:edor Plar~ills of peclurah 
continuous alona Ilid.UI of bead. 110 tiepiu'ate 
cef)halic Hnl> or (ostr~l lobell 

12 a. 'Hac at 010/11: '.l tilllea ali h,-oad as lon~i 
tail (if comptet:e) lUuch hlu~el' thall disc 
width (Fi~. l2). trallsver~e parts of 
Ilasal cUL'tain1i with fdll~cd margins; 
fluur ot IIWUta. wi th lievera! f}ell"Y 
pallillae ••.•.•...•.••..•.........•.•......... Oaliyat:~di.e 

12 b. Ollic OIore than •. ~ tiuwii as bruad all long. 
tail dhtinctly lihorter than dllie width 
(Fig. I)) i trallsveue pant! of nalial cur­
tains IililOoth-edt!edi ,10 IHII) it he llll floor 

(s tin{trays) 

of muuth •.....••.•.••..•••......•...•..•...•. GYlllouriJae 

I, b. J::yea alld spicaclea on sidet> of head. head 
dist:1ue( 1, nlilckcd oft froUl ')OJy. Ol" anterior 
nlaq~ln:i of peetoralloi fOrJlling sep'.fIH&:: lobea 
Ol- filiI> 

IJ a. Autecloc liuLdivisiullS of 'Jec",oP~l fillS 
iHi tuo thll1 and with:ly tlCpul"aled C4!l)ha-
lic finti (t'i~. &4). leelh minute and 

(butter­
fly rays) 

ill band:> of many seduti .......•........•... t-Johul idae 

13 L. (mantas) 

Fhbin~ Al-ea )J 

ii~~::"':.'~ 
, ,.:~I",:, 
{ ~?:~ 
"::iLt ~ ... 
~r'Y~ \. ~ 
'~~ 

tJr'o lophua . . 1 • 

t!~_ 

t.:'.;,: !':~(i't 
~:" <~. 

Vl 
~ ~ . :~, . 

/>aayatia 
// 

:"1. 
:{ 
" :::-

~ 

Alltedol" parts of tH!c~und fins formillg 
Olle flctihy lube extclltling beluy frollt 
of head. or ~his loLe with it IIIUl"e 01-
less deep Iiltlilian notch. (hUti forminG 2 
basally connecteJ lobesi tcelh liH-ge, 
flat. alld ill a few lierillti llll) Y 

//"'/~!)' 

14 iI. SuLroutral lobe undividell (Fig. ll); 
flooL' or lIIouth with seveul fleshy 

( 
papillae •.•.....••..............•.... ttvliobatidae 

14 b. l:iuLrostral lobe deeply incised ill the 
midline. llllUI fOl'llling tvo b<H.ally COII­

tilluoull lobed (t'ig. 16). f lour of 

(eagle 
rays) 

"~~-- ~);'-----_/ 

Gy~:J ~ 
Ulouth wi UlOut papillue ...............• Rhillopteridae 

(co\'1nose rays) 

:; 

~ 
Mobula 

:;j \. ~ . ['::~_ ~,.y 
,,;4i l~, 
':.:., Ii I'.' .' I. ' . . i· 

l:"~ . 

'.' 

MuliubatitJ 

:.! 
t: 

r\ 

i" 

Rl!irlOptar'a 

~ 

~ 

~ 

~ 

l.I.. 
ClO 



STUIW1:ONS ANU ALLIES - Acipcllseriionllcls 

'-Iouth infcdoq 4 barbels Oil ullder&idt: of h~a.j. 
caudal fin aliYlluuetdcal. l)Ody with cnlargeJ 
vlatc-like acules 

ACll'I!:H::;I::RUMI:: Sluq~eul\lO 

'1'0 400 CIII. IIWlitly in fa-euhwatea-l:I. and tHllU1U'i,,::;. 

Ii ti;lW liveciea uluo ill coaliU) IIlarine WU(i;:ra. 
L~!I,lhic; all spedeti SpUWII in fn:l:lhwatca-

,.P" 
~ --~""''::lI'''''J\~.,. __ ._ .. -L .-:. ~ v ................ ; __ ~~_ _, .... /' 

,I4J~,~~~~~ t'*,.~\ ~'~ .. ' .... ~h'~ ... .,.~~~ __ _ 
# '\)1 <-.: .: ... _ _ __ ~ _ '~_ ............ __ . __ l~ - ~~-::...~ ..... ..., 

CAns ANU AttlES - l.t:lli:;oHcifonnes 

60dy elullgate. IHluut and lowe~- jaw pl'olouged, 
lwai<.-like, donal au.;! anal fiua uho'-t; acaleli 
forming Jlallloud-:ahaped. ,"m-inilla-teated platt!li 

[U:~l:lO~'!~lUA~ Gara 

'l'o )00 ClUj IUOlll:ly ill h·t:ahwatt!n. alld elituadcs; 
a lew lipeciea alao ill coalital luarine wal-en, 
usually Ilear rhe aurface; all lipeciea lipawn in 
trc::aliwati;:r 

"4\ 
) 

----\ ~~ ..... --~) ~ 

TA1U)ONS ANU AI.l.(ES - Elopifonllc!:i 

fin-tll>im'tI alH,cnti a tlinglc lilH:-:!al fin located 
aLove middle of boliy; pelvic tilla in abJolliinal 
positiun; colour ::ailvcry 

t:iliCAU~~I)~ Ta .-.101111 

Tu 2~O ern; in cuaHlal maa-ine waters, ctituarieH 
ami freshwater; pt!iagic. A Hingle Iipcde6 ill 
lhe arca 

llu'1)c !;ca Icti 
- - ,--

,~:) A 
~"':':!.~'.::'::; 

I~·J - -.. ~ .. - -.. _------< 
J ______ . ; 

--->--.......-,.., ----</( " 
" 

",c:.,. 
'"J 

I AumLw_~ IIoncfllibeli 

'1'0 90 CIII. IIlainl, in coastal marine waters. 
sOlllctiules 4mterin~ cli!l;u,uielii dculi!rsal 

p 

small Iica\le.~__ /. /' 

. I .-----., '/~J).~-------- ··~~Z 
/, \$I . ~ -C" . • ---'\.1 ~ l<e-~,~---V- _ 

El-~AEJ Ludyfhhes 

'j'o 100 em. coastal lliarine walcr8. ctituadeli and 
freshwater; mainly (Je1a~ic. A sinKle IIpeciclj 
in the a.-ea 

ve<y ..... 11 AI~~----~",-.- /~ 
~12~~ ___ L ______ ~ . 
I .,~--{ .. ~,----q '" 

lal'se !IlOutb '-.} ~ 

IIEIUUNGS AND AU.HlS - Clupeiformes 

rin-spinea ab8cnti Ii sinsle dorsal fin locatt!d 
above u~ddle of boJYi pelvic fins in abdominal 
position. lateral line abllenri colour ailvery 

[ Cl.urk:it)A~IIl~J' dllgli. tlh~dB ~ ~ ... nhudens. 
1--____ --' pilchard .. , p''lulunguB, llUl'-
dines. llaa-JinelluB and pel10nu 

To 60 CIIl. but Uloat apecieli lellili than 2~ em. i •• 
coastal marine watera. ctltuUl"ieli and hc::ahwatelri 
OIui1l1y jlchgic 

.-- /2~--7 
;,,/ • ...:.<-~ ---7 __ ~ __ -'- ''-.7~- . .<~~ \':J::- ------- \' 1.'t;'j.j/lltJU8 ~-. -.. , . 

no tlcuteli 

no lateral line 

/\ ~,~-; ..-L ---_~~ ____ . ______ --:,,/- , 

~ ) t-~ ... /7 ~ _____ .. 
~~-.''-.'' ~~ .... /- Aloua ----~----..... -, 

scul.e& 

iL -----/7: ------------------- .' -- . ----...... " .' 

~
// .. -~)' ':l) ...... '" 
<J", _. 

~···>~&m.aM 
scutell 

----./"i ~-! 

~'" ---~~ 
'i'~''''''. ...- ..... ~.,-~> v~ 
~,- Odo>lto(Pl<l""'. 

licuteu 

~~--------~ 

..... ,S 
/

----:....... d -~ 

--'" l D,.... . 
aCLItea • .lutlf]aatel' 

11!;~R~U-uoA£] AIlChovicll 

1'0 26 CII. but mout lipecie/il leu than I j em. io 
cOl .. ital lIIaciuc wateu, eatuad~1i alhl tn:lihwateq 
off-bottom to pehgie 

latenl line A no /-.' ------J.-.. ·~·_·~ __ L __ _<:// 

-- I" ~~-c_. __ ?-~ ~J!:=_~ \-, ~/ Arwhoa 
no licutea 

L\ /' 
// .. -- --_.- ---.. ----_.---------.-./ 

~"""'-------:J i ' .~ ~--~:-~-:?-\')- .. -<7L .. te"9r'<1UI .. 



EELS - Anguilliformes 

Body VIH-y elougat':i till- .. pin~o abBenq pelvic 
tina absent. oaual1y ucalelewB (minute ucales 
predent only ill Anuuillq) 

I ANGOltLlUi\£ I FreBhwater eels 

'1'0 150 CUli g':llerally f,reah and bracUlih walen 
but mia:;ratillg into othhore wa~i&u: wilters tor 
.. pawninGi pr.:doUlinantIy benthic. A aiogle 
Iipecie8 in the area 

€- i=t~~-~~u~ 
.. mal1.e:~~~----=--=--=-=- ") 
dcalea pl-.:scnt . ~~ ____ . __________ --~/ 

~--------..---:; 
[W}lUWGlIlDJ\E I llpagiletti eel~-----------

To at least 50 CUl. llIadne. Illudtly in .. hol-e waleni' 
benUlic (Lunoyingl by day. but pela~ic at nit$ht; 
11 strollg aeliual dimorphism 

~~-:~=--~~--::-=-~~-~~=~~---::-" 
lowel" j 14W ____ / 

'll-Ojeeti~~~:: ____ ~=~--~=-~~~=-==-=~_---.~--------' 

~<:: .... _ 
~~~=--~~~--~~~==-~-~~=-~~~~==~=~ 

juveniles alld hlillature adulta 

~_~ _________ ~-L 
'. ~___ :t,--

c~-:;:::::------ r __ ) 
----------- -- ---~-~~----- --":~~ ~(--. ~~-~ 

IIl<lture adults (Hodlljui..tae) 

Xt:NOCOUG1UUAE I f'ahe 1I10rays 

'1'0 abOllt: 50 em; lIIar ine tram I.:he lihore to 
at }eqlit ))0 UI Jeptlq benthic 

latcral line POCCli gill olleniul:l. 
a:elit dctcd to head t.llua 11. rouuded 

A£.l~C: ___ ~~-~-~~ 
pos~.nostri 1 cctoralfh.;-~ 
ililiide mouth, p t. b t )) 

1 . pre:H!Il or II aen ) 

:~ot~::r ~--~:.~~~:-~~~~~~c:=~=-:~~;/ 
mout.h 

/~.':;4ijfl1~~ 
(:Jjr-~,,~-,:; . 

Q-(;~,~~f~-:!---> 2 w. iJely Jive.rging 
c:>~4-·--____ .!_ licrica of vomerine 

.rc: .••• ~.!~:!~Dl.) teeth 
~44.:."'44"l·.H- ... ... ~~~ 

t.i!cl;li on foof of luuut.h 

GURAE~~~ Hocaya 

1'0 about 200 em. IIUlrine. hOIll ahaUow coastal 
wuters to about 400 III depthi benthic 

110Iit. J\olitril above occipital 
or before upper region olevated 

half ot eye ~ -- ~----
, ~1.-~.~ .. Q ____ _ 

ht..HIltl "n ~l tins ----­
po.~ea. i~/lI<l~r: alwaya /lbseJlt 

relitncted roun..ttld ~/ 
t.o head ________________ ~ 

CS;;::::::.::::.::::::-_ ' ~~-
~---=:;:;:::.---

r-------~ I UETEIU~NC"EI.lP.u: I Ueterellcheli41i 

1'0 about 60 CIII, in marine coastal watera alld 
Lcnthiq burrowi&)~ ill mu4 or !fallJ 

pectoral tinli abuent 

<c~==2-~_==-~~~=~ 
---~---------- ---' // 

~~ 
durlial and allal tilli sbeathed in thick skin 

I-;;-OUI::~~1 Pike cOllgen 

To 150 cm. uwrille. trolll shallow coastal 
wat.eJ"ii to at Ieaat. 200 m depth, bl!l~thic 

pectoral fio~ preacnt 

'§!£~~-~~-~~~~' 
~ar~~ l~ll-~~-d.~.ii~~-~~~~-~. " , 
1 nUll a-I! ne .--------:_-----~----- --- ," 
of roof of k~~-------------------

,~,,'l, ~=CC_.--A 

~~=~=~~ 

(iJE1'TASTOMATIDAE' Duckbill eels 

=-=== ---- .. . " . ~ .. -- ... ~ 

- :;:::;::::;;;;;,;;;;---~- -
----=:,....-

lco~~~ip~ I Conser eeh 

To 220 Cta. wad"e teom th~ shore to below 100 III 
deptb. benthic 

~- \-.. )------------------~ 
lipa;' ~._-----~". oftQn pector~l t.na prese"t 
tree ____ 

phin-coloured 

OPIIICHTIHDAE I Snake ed, and worlll eels 

To 210 CUli lIIarine. troUl shill low COi4atal wateu 
to below 150 III depth. occAiionally in 
estuaries. lUOiit benthic. (lOwe pela~ic 
post. nosteils inside 
~lOutb. on upper 1 ~P or uledian 
JUst above lI~uth to all. 
except PaeudolflUl'up/lia d" po\,re 

k 
IJlelun ---

___ Lpore ~(~ •• 

----: ~ ( . 
. -~ . - :. .... - ~ ~ . . ~~~ . 

.. -_-:. : ': ~l~_ -----
donal view of l&.:a<1 

<···l~~---·- .. -----~:.=-25~-~~~--, 
~t --- .----- '. 

,ill openillS llectorai tina·· \ 

alit- Uk: ___ P:~ .. ' "' aba •• , --::~! 
~~:~~ 

tip of tail stift -----~ r-
and finlell8 in 1I0lit !lOIltt: Opbichthinae 

(Ophichthiuac) without; veeticd tillS 

~ 
a 



~:Ot,tMlllA~ Acrowtooth e;:cla 

To at It:aljt 25 Cill. IIUldne coastal Wllte;:U to 
~elow 4 000 III depth; benthic 

~~~~ ~:fU:~~~~-=:~~ 
[SEnIU-\iO~-IEltfnAEl Scrri VOllleriJs 

rNEMICIlTIIYIUAEI Snipe eels 

"'----
~~ ';~ 

---~ 

~: 

ISAr.COPIIAnYNGIDAEJ Swallowers 

. '{~ ------- .- . --='-=-",=---

~----/? 
~~-- ~ -------- -- ~ ---' _.'" 

IE(!nYPIIAHYNGIOAE) Gulpers 
• __ M ____ _ 

-.-.. ~---.------.-. 

~---- / ,'-
~.~ .. --.-, .. ~...... . -. ~---. ~~ 

--~-- -
"'.. I ( 
"~ 

Sjl {N¥ flilS - Notacanthi fo Tille s 

budy very elongate. inout projectinc. either 
~ seri~s of spines alons bac~. or a sincle 
short-based and soft-rayed doraal fin; anal 
fin lOilS 

llALOSAURIOAE lIalollliurs 

'I' .. about 55 CIlI. JIlIn-inc. frOID about 400 to 
below l 000 III depth~ benthic 

~.-~\J '. ' 

.. -~-

ILrpOGENYIhAE] Lipogenyids 

f 

I 

. ': ) 
r.-;-- _ --.--- .... ~~: _.) 
~'L ) J '''".~~'*,\ ... ,~~ .~'.'\j-""""""''''''''' 

[!01'AC~'l'lU~~ Spiny ",clli 

'l'o 45 ClUj IlIUrinc. from co.ulta} w,.(erQ to 
below 800 JII dCl)t:h. benlbic 

IIpin&lti 

~i~~--_-~~~~~;~~ .p. 
....... 



CAn'lSlIES - Si Iud forllles 

llin-boh pn:tiellt al"oulld IIlOut1l, a anons lipine 
Llliually pTiHien&: Ul: froOl: of donal jU~t feet-oral finti, 
an adipoao fin often p~eaenti acaleu aLaent. but 
li bOIlY head sMeld oHtln present; body covend 
with ru.t4 bony plateli in one family (Lodcadidae) 

l~l-;~AE I Sea catfhhea 

"'0 ovel" 100 cm, in coaat-Ill IIIlldne waters. 
estual"iea and freshwater; benthic 

llostd1ll /Ji. f" 
1 

! ad1polie '0 
c oue \ \ 

toaiJthe~ _______ -=---::~~ __ ~~-. ~ 

~
~~ (j) j -., -------------------\ 

:-. -~ --- ....-------.,---------. 
"' ~~( --~ 

r~s-r~~;~l~AE I Balljo catfiahclj 

1'0 uboLlt 4Q CUI. 111081.1), in fn:shwaur and 
e8tuadiHii u few sptld~s may occur in coastal 
U.aCilltl waten. benthic 

ey~ti minuLe A no adipoae fin 

~L-:~~-~=:=---'cc,::.--J~::,~":-=-_;_r! 
~r "-,~ ______ -" 

anal fin veTY lung 

li.~U~RlOAE t AucbcmipteriJ catfidle6 

1'u about )0 CUli ill irt!llilwate( and illitllariesi 
benthic 

poatcll:ilhul )~ 
proceas IItr.o. Ii~ ./J' 

!lud lOIl~ -------7 

.:~\=:{!~------·~--L~,</~/ 
® l\--·~··-··-,-- .' (, 
~~~~-~~-//'7·-~~~- "" 
~"'-- "-~ \"J --------...2.. 

fl'lMt:toOlUAE] filucioJid catfhhes 

'l'o !lbout 4) Cill. 1II0lltl, in frelihl.latec. but aon..: 
tipecies in ustuaries, benthic 

!\ 
laq~e adipose 

fin 

.. ' . ., .•. -.----~-- .. -~--~~----,~~~ 
C-~~~"~~b.:--./7----~.-.-.--·.· - --~-~c:~~_:--_, ~l._-\? ~ -. ~ 

\ '"'--~_=_~ anal fill -
.~_____ Lase allOrt 

IlVI'OPUniAl!iIDA~ I Loo"down cat Habea 

1'0 about )0 
benthic, A ~~i in tretibwat· 1n21e spec,' . i

ee 
and ~atu . Os n th lil"lea' 

/\ • are. • 

:r----.~ 

~~Vb-.-- ----------d~·/·c·· ~("->-~,~-c---~) 
~~. ----~ 

anal fin 1 onl 

IlO~;I~.;h.;~ 4r~ ... red catfhhea 

-"0 about 40 CUl' lIIOat1y in frolihwater. but a few 
apecie. in euuadea; bUllthic 

/--7' 
~ l 

ARGSNTINES AN» ALLIES - Salmoniformes 

A diveue llueu~la&il of' falllilieu cbaracteched 
by th~ includol' of the ,"axilh in &.tIe Gape of 
/IIuuth. tin-Ul)ineli "baenq adipoae till often 
present 

[[SOCI nAE I Pikes 

~.~ /\ ~>);, . . ----L'~ 
~- j/ 

I SAIJtONI nM] Trouts 

.. ) ~ 

~")~ 

rOS,\ifRID;\E1 Sma Its 

I~R~~~ Arae"tioea 

To about 20 CWi warine. tro~ 80 to about 510 • 
depth. benthope141ic and pelagic 

mouth. 8111411 ~. adipose fin J 

~ .J~ 
• \""~-.-::.::"':;:;"-:;:::~::::."."':;.;:"" .•. "o;""" .. = .. "~.--~- i <.. 

j . ------<:::) ~~ 
teeth abllen.t . \) 
~n upper jaw 

I n-kI1IYLAGI DAE I Heep-sea smelts 

~ )=z-~. . ~.:::=3 
>--, ~~ 

I OPIS1~IOPROCTII)AEI Spookfishes 

- 7 

-4 
t 



AUU'OCl::ru~;'n~ I Slickheada 

'1'0 about )) em. oCoHmic waa:t:n~. UlOlit apecieli 
below • 000 Illi bendlL}lH!iaSic to pelagic 

head uliually adip0l,le tin 
licalel~lili a~ent 

~::-j~-:~:=-~~ C. '-@J . . ---- -----.-------; " 
~. \\ '"\--> ---y.----...L.... ". ' . 

... -:::::::--- ~-,--..:;~----' ~ 

IllA'fIlY LACON I OAfJ Uonyth ronts 

:..,-- .. -~ 
~--- ~~-----? 
~~~ 

GOHOS'1'OMA'f lOAf I Ilr ill t l~IIIOUl:hli 

'1'0 about 25 CUlt lIIOatly in d4!ep watee (uflually 
beJow 200 Ill), bua: some lipeciea comins up to 
about )0 III at nil:)hq Ilw:aopela~ic to batbypelugic 

___ -.-... _____ . ___ ~~PbotoPbOr4!1i 

~~ \' )·::.~r···---.----.. ~~~ ...... ~:;;:::;.::;:"=:~r;-~')) >w .. "' ••••••••••• -~ •• : •• ~ ........ ~~--..:.:---?---,' 
.-. .j.!!'!=:~~) ·----0-------- '-----: 

,,<luth lar~c . CFip Wp}IOIl 

~\f~;i~?:;·;:;.'.'i~!;Y~E~~~ 
------ .-- --' 1'I·iplophoa 

/

/\ adipofJc fin 

1-__ .) c .. ' .. .... . - - /:--~_<::: 

/a .. r~h) ...... ~~~ _____ ~ ~(.' • • •••• ~:::<../ 
',,) . ..... -" .. ~ .. "'.... ..... _. 
'''1'~~-~1 laJ,'hyooooo" • 

"\ 

I STEHNOPTyc.liinAI: J Jlatchet fi shes fASTRONES11IIDAf) Snaggletooths 

~1l~IJANOSTOtHIJ)Ar: I Scale1ess draeonf 

.j' \ 

.~~ .. :: ... ::::::.:::.::::~~ 

, MAI..ACOSTEIOAE , I..oosejm'ls 

(Z~. -_c~ ~ "----'~~.r __ 

(CIIAlJLIOnONTI-()J\EI. Vi.perfishes 

--- .:::::::::=J ~ 

Q~~ .'~\7" "":,<:--, '-~"""""~ 
[J-lllACANTlfiI)A:E1 Ulack c.lragonfishes 

c=:- ---:2 
~ --';"5 ::::::::;J 

[s:rotlI Arl DAr: I Sea ly clriJr,on fi shes 

~~~.-

I GIGANTlmIJlAE'1 Gigantllrids 

~-~? 
. •..... -) ~ 

~ 

oj: 
L 



LANTERNHSllliS ANU A"LI~S - Myctophiform" 

fin-lipinea \AbBe.l&:; adipoae tin pa:eaellt:i light: 
OI&.lIUI (pho~oVhoa:u) pOlUetimeli pruent 

lAUl.Or1D~ Aulopi4l1i 

'fo al la;lalil 2S ClUj maa:ine, frolll IOhallowwaten to 
at leaut ~SO III dCPlh. benthic 

c.~~@)----'~~ 

~lQ--~l,~} 
BIIP(a~-

maxillal'Y V~', 
boncii ~_ ,~ 

--- ----- ~ G,~~-r5Q\-':':::-.>-)" -~--'~=-:------.L._~// 1 

~- __ l ~~-~_ ., __ ~~==--~.~ -"_~~.-::~-~J ( I. ~. --- ---~~~ 
eecth "'- 7 -----) -"-~ 

~ . 
a:ecucveJ 

L ~'tN;O-;l~~ l.izarJfishea 

To 55 CUlt madne, fa:OIIl lihallow waters to aLyslial 
t.lcpthli i benthic 

li1'1%~:~-~~.~~- U-__-d' /<"// 
.
,1) ~ --i- --.. ---. ----------.-.---~~==-=-::-:=-~ .. 
~---. ----- -----~ .. ee:!:~~ilu: -'v"---~--~ '-, ' ...... ~ 

CUI.01Wl'U'l'llAUUUAE Greeoeyeli 

'1'0 )0 Cili. uladn!!, troul about 1') to abYlitial 
depthsj benthic 

eyea gceen //') . '-7 
pup it / / / __ -/ 

-- a ed . 4. __ ~~:. "CYhOl\:-;, 11 _______ 1 ___ .. _<. ____ .'-.' _' .. -. ___._ __; ( 

~~~.,y) ):---~-?-~~~):--- ~'-1~ __ .,.>\ 
~-~\ -... , 

~.,J 

I llAl1lYPTEROIIlArq Tripodfishes 

L1 ~. --d. 

I iPNOPI BAE J Jpnopids 

~~~ . ~ ) ) _/~ ... ~. ------- --:::-( 
~ 

l SCOP E l.oSA.lIft I IlAr] ~ cope los au ri d 5 

~ .. ~ ....---------- ~ .~. \ - .. ' ~ ... ---_ ... -._..,- Q )---

~~~ 

[0~~ Lautea:pfhhea 

'1'0 30 Clil. but U\D6t lipeciea leu ,hllP to ClUj *",:0111 

the liua:face (at night) to below 2 000 Ill. Plet;o-

P<l'"i~~ b'~I'~?\. 

~@J" ).::...~-=~:~-~~~ '.:::---_ _.. l;---.'~ •• • --.-----'-;--~~:;::::i <" 
~.~ 'h . K';'!:':-~-~'/ " '. , _.L._. • ~--'-- _- _____ . 

,100 ,",100 '". , - / • 

I NEOSCOfEJ..IDA&] NeoacopeHdli 

To about lO Clllj w,adp4I. trolll the IUlrface to ~elow 

5DO IIldepthi pela&l=-U'C 
or'bepthopelagic 

.. -.-----:=~--~-// @ 1\ -------------------------·l ~ 
~? ..... JyY~ 
~~ 

photophona present 
or ,b.fumt 

I PAkALEPIDI~~1 BarracuMnaa 

'1'0 50 Clil' wadne. hOIll the Burface 4:0 below 
8DO Ill. ~Iopela~lc to bathyp}la&ic 

__ ---------.LJ ___ ~-
~-.----.-------- .. ----~=~~ .. '-- .. --.--.- '."~ 

uatidi;--~~ 
~-u---_--~ 
~UJ I'~:, )----'" - - - - .. .1 

Pan:depi tJ ""'5 

[QMOSI-J-()IBAE-] Omosudids 

ALEPlSAURIDAJi: l.aneet fi.:ahell 

To over 200 CUI. uun iUi! fr at night) to ga:eat de tl' . om aLo~t 40 IU (Plainly 
/ __ -------!~~_l)(~:1aglC 

'
St:® ... ~~ .. ------ ... -. 7 ~-~ . . .. __ ~:-~-=--=-------4 __ // 

P.::::17.-----~~ --- aJt::<-:~ 
ked 

-t>­
~ 



( ANOTOPTER-ill~EI Daggertooths 

~)-) "2-=::l;~_~_ 
-.:::::::::L-__ ------=-.:>=:=5 

l-rvr:Rt,IANNE u.II1AJ;--, Sahre tooth fi shes 

/) 
a -~ .. _ ~7 

~~~ 
@OP~I~AR(~IIII)Af: I Pearlcyes 

12 _____ ~ 
~~~ 

'fOA1WlSIIES - lialrachoiuifonllcs 

lIeat! Illege Gnd depeclised. body cODillCelHied. two 
doual fint>. tlu: tina wi~h 2 oe 1 6~illl!lIi 
pelvic fillt> undel' clieoat i gi 11 o,)ellin~1i a:ell­
tdctcd Co fiides af he/Hli Ollt! to several laceral 
tineti on body 

r !sA'l'RACI-I,~~~LO~~J Toadfitlill!1I 

to about 60 em; in cOilt>(al UiGdlle l.Iaterli tu abuut 
100 11\ dClllhi abo in t::Huad~5 all..) fn,t>hwateq 
bcuthic 

,Lc..c.. , 

~-~) ,- ) ~ )/. '-'--"")' C:::.. ...... ., 
~ . :::_,< ,;,;-
lJI.'"i~~ '- '_~r 

~1 

-2---) . , 
j 

CLlNGfJSllflS - GohiesocifoTilles 

A lIucking dille under a"tecioc pa(t of body 
(fonued by P4:I¥t:ocul and pdvic fins); II lIillgle 
donal fin \lithout spinu 

r~;'-E~O~DA~ CHuSH IIhea 

1'0 • S CUI. but IIIOst lipeciell lus than 6 CUli 

HUard Ularine aha in elitu"dcal ilnd fl'ell.lI~atel': 

--.--~--

/------ ------=-----------/~£i) 0 ---- -----lr---C __ clL--.)_--~----ll .~ 
-~ -~ Iluckin" diac'----.....;;... 

ANGLa::IU;ISlU:S ANI) Al.LHlS - lophHfonutls 

!Sody alobolle o~ Jepreuaed; tiut spille of doual 
fin luoditied lo form a "Hahing pole", gill 
Ope"ill~~ amal1 and circulal'. uaually located 
below 01' bebind pectaul tina 

Anglufhhes 

1'0 120 CUI. lIiGdne. hOIll coaatd waten to below 
• 000 III depth; benthic 

a /(--2 ..- .-_-L.---- ' ..-
,_._ r ,-. . .-.~ . ~ ... ' .. ~ .'. :f .. 7Ir.zCA~-iJ 

'(~ti,,~ ~~~~-: . . ""~~~\)-""'~ 
~'-.;::' -, '.Ll'-.:) 

'Ii ' ,~. . ... 

~"-.'"~~'~~ 
r CIHLJNAC'Dr\l:l-St'., f ... uk .. 

--~ /.-.' ~ .. ~=O ', .. " ." -----... ./ ~ 
", --- \ (~) """ 

- '. ~'-.-'~---. 

27)/'~ . 

I ANTENw.a~-;~~E 1 Fro&fhbea 

To 28 em. ~rine. froUl coaatal and Ilurface 
.,aten to be low lOO 11& deptb' lIIOat ly bentbic 
(except for SargasIlulll fiab) 

~--- ~ ? ~~~, vi:. . 4i),~-,. ~ \) 'jl\~ :0. J ,\~ '- ~~~ 
"\ /' 1 

--/~/ 
--&it opening 

Bat: t hhes 

To about 40 CUI. maci~e from eoustal watera to at 
least 90 III depth. benthic -v>-W··I 

•• 

~ ((~-..-~--. . ~ 

~' (~li'~ ~. k. p cetora. 
.~...-v-u 4f' fin 

donal view 

IUHANTOLOPIIIDAi:: 'lootba lit i6b~1i 

'1'0 /.lbou~ 60 CUI; marine. froUl neur tho lIurface to 
below 500 UI depthi pelagic 

/~~ 

gin opening 

.p. 
tf 



CUSKElH.S, BJWTUI.AS AND AL.l.l ES - Oph id ii­
forules 

No iba~p apinea in tinsi pelvic 
flnli absent in IIOUI\i IIpecielii 
wben preaent, thelle tina are 
placed anterior to pectoral flnli. 
ao~timea fa~ forward on under­
liurface at head. they an; 
alway~ clolle to~etber and tila­
lIIentouli. each with no IOOte ttutn 
2 raya. caudal fin lieparate or 
joined to dand and anal tinai 
anaut witbout barLel. (e.cept 
tor II ainS1e apeciell) 

Cua" eeh 

1'0 150 CIII, but IOOltt around 30 CUli IIUldnCl. fwm 
~h~ ahore to below 100 III J~ptbi benthic 

®--- ---=====-- --
~~.iCJ ----==-~ .~-=-=-===~ 

p hlC tina . 
unde c alit. ¥l 11 ~peni ni . 

part at belid wlde 

F()\la.IIHlt:~ .. U~~~~~ 
(". -/a- JI~._. -_ -_-. __ -__ .. -__ -. __ ._:.::..~ __ _ 
L...------

unOTULI DAI:'/ 8Yl'liiTI DM! Urotulas 
To at ha.t 100 cw. IIl1u'ine. h-GOI IItu.How coa .. tal 
water\i to IJ .. -eat d~pthil (below 8 000 01) i aho in 
eatuarie.. bentbopelajic (burrowina) or pela&ie 
(.ncluded in Ophidiida~ ~y recent authora) 

caud41 tin joined 
to doual an4 

~~41finil 

-~----"-------

Brotula 

caudal tin 
aeparl!u 

.------:- ~. -. 

~~ 
~~ --

°oilb'ia 

ICARA~ ~DAi I rearlfiahea 

'fo about 20 cw, IIWlrilla f~oll& ,bdlow cOAltal 
watera to tbe cond'lellta! &lope. .~.tly 
lumtbic livin,. ill ae. eucuwbeu, ch .... ea 
urellina. tunicatea all4 .tnthh. but • 
i,eciei free-Ilvina 

~~ ~ "o.:I.'~. 
flna ~--

COOS. liAKES AND ALl.JCS - Ga4iforl\~e:t 

No ~barp .,inea in tin. 
(except ill donal tin of 
.ou~ ~crourida)i pel­
vic tlna below or 
anterior to pectoral 
fino and widely aefa­
rated frolO each otlle". 
uiually entice. but 
reduced to filamellt. in 
IIOwe .peele.; l;iu'beh 
often preaent on cbin 
(Oil lilOout ot a dnale 
.peciell) 

~elvic tiua widely 
ileparuted u"deraid~ of 

bead 

I GADIUAB I Coda and coJUns.' 

To about 55 ca, ma~i .. e. h'OIA lbe ahore 10 .bout 
• 000 a depth, aho in .atuade., ~enthic. 
b~nthope laSic or pl1 hile 

caudal Hn 

UNpl'IJO"ia 

Po llaol,iua 

I ttt:-au;~c-~I~EI Hake, 

To 10 CIA; a4cine. froll& co.atal watera to about 
I 000 • depth. benthopelaaic or pelalie 

~ ~~ ~ V-aba •• d .Ide' OQ 

~ upperaide of bead 

I ttOlUUUI HorAt 

To over 100 ca. but ~.t apecieil lei' than 
50 CWj .. cine, trow about 200 to 8elow I 000 11& 

deptb; bentbopelaiic 

+­
Q\ 



IHU!;GtlACI:: UU'l' WA~ Codlut/l 

'fo 10 CIII, but utlUitlly 6UIIlI11 eL' i marine i.1 oc.:anic 
waters frolll lilt! audaee to below • 000 III Jepth, 
pelagic 

firat Jorsal /\ 
f~" wilh "~:... notch 
Ul"~le ray I ~--

~--) ~------- -= ct-·/--'.-~4:/7 
. "JJ. _~/ ,_------,,~--~ 
I "--~-' ---?~.---j 

l,e 111 i c t 1 us ' , ">,,~ "'-J t 
beluw head ~ 

r~t:1WU1UU~ 
'1'0 "llOut 410 CIII' 

2 000 III depth. 

Gceuadiecs 

11',,1[1 lie , frolll about )00 to tallow 
bentholle lagle 

firat cay ()' 
~pinouli ___ ..1 . 
.)1 SUIlIt! ...___,.4 

~'~~~;~:~-~_~-~~~~:=:~--."-----' ',- I -X : ~ ) ~ .-- __ . ____ ' __ .::::-==---,-==:::::-"7:';~;;;""==::__==_~ 
" _ . ..1 ;-........- .___--------- ... --.----.-.-~.--~-------

'.-' ~----..------ ~-~ 

~~-'----_// 

SILVEHSIOES AND ALLIES - Atherinlformcs 

- Atherinoidoi 
Small tiuhes. 2 well aeparal:ed Jonal fina. the 
firllt apiuy. but often inconspicuoulli a IIllllcry 
litdpe 011 &idcli 

(!'1'Ilt:llltlUlAt: I Silve[liidu 

To abuut 15 em. but usually umallcci i" coaatal 
marillcli waters. elituacies. coast.-l laguuntl aud 

E~ fhin8fhh~1i 

'1'0 15 elll' mad.liq pii:'a~ic iu surface waten 

/~-/ 

~r!5}7(~ ~/~~/'/-~":----':----- ~-<:: -~~= ... d~ __ .1 

[~~~~;) Ituifbeakli 

1'0 about 50 Clllj ill ularille. coutal 4\lld ofhhoUi 
waters, e@luadea and fn:shwatel-. lIear tb" j"~JI:­
fuce 

T~~~~~ 
lower jaw QTeatly '~ 
prolon~uJ e~cepE 

in C/'¥'iuiJol'WJ alld 
O;&'lIpol'liampJmfJ ---. . /~,'_f.~?i~\-)" "-,; -:: 

~- L~ .. , I ""'~:;;:: ,I, ,,/ 

,~-:~~.~. ---~< ------

Li;I.ONIO~ Needlefiahea 

'1'0 about t 20 CIU. ill iliad-lie coalital and othho&:e 
waters, eatuarics. coaatal lagoolltf and fn:ahwateq 
pelagic cloae to the surface 

frellhwat er ~i r::a:o::: laurface ) ~-~2?~::~~~~~:;:~~~~~~':'~:~§~~'7 
_-,,-~ir,I-~~~~~l~_-~- -''':::::2-- \? ~ -~ 

~\("')II ,I .-~ •• , "~' - ."'; ,~!."'·)I.NI.!,t ~ ""'" (/ 
-=--.. ) /- 4 "\ " "" ',.. - - - ,- /) 

~~.J ~-- , " 
----..... . -.-~,~----,~-.-~;/:,::~- -- '-~-.,:') f SCUMUER~SUClnAEI Saudea 

F1.YIN(~FISIIl:S ANn ALLIES - Atherini­
formes -- l:xocootoic.lei 

t:i lhcc IifWUl: lwuk-like wi tll uppt:l"' amI/or lowel"' 
jawli gl'.:at ly prolong~J (.:xcept in 2 t\(;:IIC1·1I). ~ 
with enJacged, wing-like. pectol"'al and tlOllictilueli 
albo pdlvic fiutli lat.:ral line neac ventral 
profile of twdy; a lii .. ~le dUl:l:ial fin L:olllliating 
of soft rayui pelvic fi"ti abdominal 

'1'0 50 Cilli uladue, pelagic in lIurface waters 

~ , /~ \.~\\O--~--·=-~_~~~ 
~-lL~~_~~ finl." 

I KII.I.IFISII(!S AND AI.LIES - Atherini­
!)~ormes .. Cyprinodontoidei. 

Generally auwlt {!ahea with upward-directed 
woutba. aiugb dOTad and anal fina. and coundl;\d 
to ewarginate caud~l tinai lateral line reduced 
to a lutrh,~ of lIepante pit o'"ganlJ alonl aidca 
of body 

I C'tP~iN~OO~;i~Aill(illifhhe .. 
To 12 ell, but uauaHy auwlleq in trelihwater. 
eatuariea, coaatal lagoona and very ahallow 
coa£ul war-ine waten. jUlia: off the bottoUi or 
near the lJucface. Ollipacoua 

o~·dJ 
I. 

no &onopo4~UIII 

Fl4nduI-utJ . 1 (wale) 

IIpine 

~ 
~0-rJ 

Jonlanella 

--~~J ~~o __ -~~j--~~'-)~ 
Adinia 

I rOECILIlDAt: Iuve-beadng EopmirmowlJ 

'.'0 about 22 cw, in fl:Gishwater. estuacieli, 
cOIl:ital la8001l11 and shallow coastal wadlle 
watera, just off tbe butl.olll or near the fiurfltce. 

Vivipacous _ .. _-.--.. ~ 

---- ..... -------Z___ ==') 
<ilfiJ J U.----=, 
~)~--~ 

non-tubular 
male gonopoJiulII 

(lIlOdi fhd anal fin) 

.. 



·----'---.--.. --~-<------'), ' 
~~~--<,~ 

female 

~N;U-l.'E;;~At: I four-eyea 

'1'0 )0 CIIl' in frubwal:U', eutua'deli, coalital 
hgoonli and !hllllow coutd madne waten. at tbe 
surface \ 

. lu~d divi4ed ::=u ue "p,rotrudlni . 2 halvea , et~Ol'ho"Ul1Y In _ _ \ 

~l _ ) 

~r/ ~~~ __ ~ 
... ;;---~ ~U ... 

1 I>onovo tubu ar ~ 1 fin) 
(J»OdUied all~ 

SQUlIUU!l.FISliES AND AtllES - lie l'Yc l fonnes 

Ueat! lil)lne/i a"Mor creata well devdol)edi fin­
apineli well developed except in Piretlllidae: 
acaha heavy and at1'on81y ctenoid (rou&h) 

1 UOl,OCJ.o:~'l'~IPAE I Squi ne Hi 1I1Iei "fid 
aoldierfiahea 

'1'0 at leaat 35 CIIl, but pouibly to flO CIIl. uladne, 
{WUI IIluillow coutd wateu to below 500 III depth; 
benthic 

J~/;;::-7 ~~ ,llong '.'.~~ 

~.'(~~\.. /J" , -.----!.~~ 
- "/ /, ~ ---... ' , , 

I 'P~~l=; ~.' . 
~\~ apliliHI 

t l'O~;l;l~~~~ Beardfhhea 

To about )2 CIIl. ul<lfllle. trOll! about UO (but 
uliually frolll 2JO) to 450 ~ depth. b~"thic 

D 

lipinea 

[ "EltYCll>M; I Altonaino. 

'1'0 about 31 em, madne.' t rOIll about: 150 to be low 
500 III dellth. ben'-hic 

4 to 1 .. pinu 

~~~ ~//"'-
~B------~~ 
_~ ./4 

---"-'-~I f\J, \ opi •• , 

tipine 1 to II rara 

'l'RACJllCU'l'Un()~J SHllI&heaJa 

To about 4tl cm (but apparently o"ly to 35 em in 
the Weatern Centcal Allanlic)i marine, frolll 
about 75 to 550 III deptb. rarely below aoo mi 
b<lnthic 

1 to U apinea 
'1 

moutli lnse, -/Il1:rqi:--~:\ /~~7 
Ob\li

O

". """~' "~~ /\ 
'~:~"; : "'~T,':vi'iJ-'-"-z, ~ r'~ _ " ~ '~-~" -, \.,), .. y- '\ '. :..~ 

':\j"iiClIleli ." 

1 BI>lncli tlldu/ tI carli 

[~uu:n;I~~1 Spinyfins 
'1'0 a~out 40 CIII, but lIlillully .. Inallen III<4rioe. f['olll 
220 to below ,2 000 III dl.lplbi bentllic 

nORIES AND AI,LIES ~ Zei fOl'mes 

Dody u8ually compreaaed aod deepi jawd areatly 
di.llenaible. proulillenl apinu in antericH' part 
of donal fill " 

I ZEll~ Dories 

'1'0 about 60 CUlt Illarine. J»Oatl, trolil 100 to 400 III 

depth; benthic to beillhopelasic 

mouth 

carli 2enopuia 

~­

oa 



6 ray. C)Jttopaid 

I CArR~II)AiJ Boufhlu.11t 

'1'0 Iilbout n elll; warille. [("0111 6!i to about ~OO III 

J~pl~; buuthic to benthopelagic 

,---9. or 10 Ilpillell 

~. ~ .. 
}::\i /---'~ ~ ....... ~ .~'~~'\// .... '~ .... ~ ....... ". . truncate 

<~J)!J~ -- .... '~;C' ..... -- ..... ~ 

~-

1':\' "\. \'\1 ] /j~1"~8 //\/ , J",,/9 'pin •• 

5 U)'1i 

Anti/lo . ., tn-a DOlliL' t' I' LI &.a 

J'~\ .~ ~jJ 

AntiaOflia (J~lpl'oa 

E'~;C~L-l!--;;OA~J ni amond dori OS 

To about 20 CUI; wadne,' frolll about 200 to ll&!lolol 
500 III depthi benlhopelaaic 

1 apinea Mea lea linear. 
elon&ated vectlcallr 

all apec1u 

(il'allllri 00 I epi a 

6 l'ayli 

J .J4 

~'~ ~J'))f\C~."~';::--.. -,.?~,.",~, ."'.~''''''.~ --z:----_ .. 

DV! -- ·7-----------

t!2 
~ 

.I x. 
" -" JqIHI'~ I 

OPAtJS AND ALLIES - 1,8l1lpTidi fOfDles 

Body shape lIi8111r variable witb tbe hlni Uea i no 
8plnetl in tina. jaw!! pl'otruaible 

r'~~--;ID mAE J Opaha 

'fl) 165 CIIl. lIlitdne. frolll th~ aurhca to about 
200 .. d •• tbi •• h&IC-;P' _p.d .. 

/--iZ-----:z-~~ /--
@ /' '--~.----!}/,. 

,"-___ .J Ii .J b lUI & ;.::. l 

ochontal 

'-\J~/ 

r~O;~~-rl~~f I Creatfhhell and Wlicornfhh~1i 
"'0 160 CIU. lIIarine. trolll about 200 &:0 below {;OO III 

depUa_ pelaa1c 

{~h .. ' d .... l c:ton uy . 

~~.:~-.~-~0~:~'-~~ 
~=C~~~~ 

I T~CUJP'l't:RIDAE I Ribbonfhhes 

To about 200 CIII' lIlarille. tl'OIll about 180 to 
nearly I OOQ III deptb. pelagic 

---------=---'--...~"------- ------ ~ 

IIt~GALEClDAE I Oadhhes 

100 em; ize about Lut avu'uge Ii 600 10 depth. 
t 

600 CIIl. t 300 to . -!'o abou f("olll abou ,. pelaa
lc 

"{ne adults the aUl'face. jl::elliiu neann- to 

,~. -._----..,--. 
.. ~ .. ~~~:~-~~~-:=~~:-" 

--'J.~0 " 
~----------. - \ 

__ 0-_~ _~,' 
.... 'c fin ~ ___ :::/ , 

-;~:::;~~~--~===- -- ./ ¥~-<----~ ~- .......... _----

~ 
t.D 



A'1't:1JW~'Ol)lJ)A£ I AUhopi.J1I 

'1'0 OVl;!f 60 Cllli Pla~illl!. frolA About 180 to )50 III 

depth. pelu~ic 

VlrtiFISllflS AND 1\1.I.U:5 - (iusterosteifoTUles 

lIo41y elolliate, IJilOUt t\.lDe-lilr.a, IOcalea lIoUleti~1i 
lII041ifie~ to tona .~edea uf ~ony platea 

I ~-Y;GN-~l~;lJ)~~lq ript:fhht:~ 

'1'0 about 30 CIII' in fre .. huaur. eatuariea, 
coastal lasoonll, littoral poola an4 coastal 
marine uaten to about 90 III depth. PIOlitly 
benthic (at leaat one apeciell pelagic) 

J)~~\~' J~!'"t,;~)\~\)~\, .-
'iJ..~~--/~J ~t:~:;i'" 

,;,:o'';'':':::·v~::·· 

By tif/Tla tlwll 

AUWS'I'OH IOAE 'l'l'umpetfiahea 

1'0 15 C",i auurille in ,hallo\l and chal' coutal 
\latera. otton drift'ng he~d dou". A ainsle 
Itpecha in the areil 

/ 
~---"~~~4-.~ 

~~-~[[~~~ 
tHu:'el 

EARl IUAE I CometHahell 

'fo 200 CIII' wadne. \ .. ¥hallo\4 cOlUlta~ water a 

~.~._\".~. ~~. --~----.. ' "k\~~= ___ = _____ _______ \ 
p-- '---~~"-, 

----::---~---------
£e=~=:~~~~x:2-

I~~~~;~ Snivefhhea 

1'0 a~out I) Cllli 

benthopel<tsic. 
warine. from 25 to 600 III depth. 

A ainsle apeciell in the area 

-~ 
~-~-»-'--:=: .. '!:--Z~--·---

,----~-- •. , '<../'. 

---~'7 '1/. 
'- )-' 

, -......-r 
~~. '\}------" 

sconVIONflsaws ANI) ALL IDS - Scorpaeni formes 

Cbet:l<li uith a bony litrut (,)06t$lrior extentiiuu of 
suborbital bone to preopeTcle). udually well 
developell spinell 011 head and prominent BpinelO ill 
dorsal fin~ pectoral fina ullually Toundedi 
meuabunell between lower raya of[en 'nciaed, 
caudal fin rarely for~ed 

lC~'Jll'I)Af }-Sn'II.~llS. 

6'jJ1l2~ IL.~) "," ~~~ 
." ---~._.-... " !1dA,fJ t f i . . '--~~. ' ,,:; ~'.. -I-. (~,a\ ""00 ' ... 1/ ~ ~..: '- ~" .. /-~~ __ .) ~J- ...... ~=~~=--:-.::~- .. -. ...r---:1 .- ..... _r4's, ~J 

(0!
~:\ 

:~ 
.7...:....i ... 

, r.A')TEItOSTI!InAE t Sticklehacks 

-~-~. . . -- :-., ' 

- - ----\l(-' ~.-~ -

I SCO~l:~I~U I'scorpionfiahea, r.oclr.fhhea L. _____ -'_ tmd ro~e fbhu 

'fo over 5OCIIl; lIluin!l. hom the cOlUtline to belo~ 
600 III depthi benthic, often with venOlOOul)t IIpille 

l'fIUG~I~~;-J 

1 loue&" r'y» of 
pector~l fin 

free 

Searobini 

from tbe coaatllne to 
benthic 

I--;;;l~-i;-I~;:; I Armoured aectrobiau~ 

'1'0 at leaat 40 Clll; warine. h'olP about 80 to 
400 m deptb, benthic 

I ~yCLOi-~iRl~1iflCllldiflH Upaddae) Lump fi ubea 
and Snailtiahu 

'fo about 50 cm. but uaually iunalleq lllarine. hoUl 
the coaatline to below I 400 III dept-hi benthic to 
Lentbopelazic. Only' or 2 Ill)ecielt of L-ip,;niB 
pOliaibly enterini the area trola the north 

~ lateral line 
JlJJN..--.-~_~ten absent -- -----~-; :VQ'.' .. _____ ~. ____ ~= __ ~ _____ .,.~ ~ 

! .. - .' ,. ---~-, . T-~-==~-=------Upll\1!8 

lit 
'0 



H.Y iNG GUItNAIUlS - llac tylopter Harmes 

Gre~lly enlarged pectoral finlli head encased in 
a bOIlY shield wilh a apiny cecill feom "ape to 
below balie of flclit duraal fin 

[DAc'r~I.O~~] ~'lyil\a ~lIrllal'dli 
To at leallt 4S CWi 

wutccOi benthic, 
lMl'ine, in &lhallow eoa:.'at 

A liln~le apeclea 

. 'r~cllt ~ //( 
1i.)1ny C . L __ . ---0:::. )_.___ ,,/ ... _ ._ /@"~-..:::.~=~=~ _"::::::' ~. -" 
(~=-\~;? . 

'\ "l'"') 

-~--·=·~;-...:::~c:::o:~.:~ C ___ ~ _::---~ 
~-----~-=- -

~ . ----j _0'." .jew 

~ ~'---------------~ 
l)linCU-LU(c l'ISIlES - l)e .. cifol'llle~ - ilercoiJei 

Shape extrelllely variable. eithec 2 Joclial Onli, 
or I doclial fin with the allterior eleilltmtil 
bcip~ IIhaep IIpine~i pelvic fina witb 1 :.pillC 
a ( .. JI 5 fiOft raya. placed well to'[wacd on vennal 
liuctace of body. maxillaey bone not indu<Jed 
i" gape of Illouth but donial to the 1:00(11-
bea C In~ pn!llIi.1xi Iia 

I CEtI'1'ltO~ot-UDAt:] Snoukll 

'1'0 no eilli ill :.hallow l~oaotal wat",rll (ullually 
leaa than 30 11\ depth). elitulldes and bl-addsh­
watel- 1 <1I:\UOII:> • pelletcat ilia frt!uhwatec i benl-hl.: 

Pl!:llCICIl1'UUUAE I '1'eulpe.-ate baaseli 

'rO ovur 180 CUI. in fretibwater. eutuadell and 
coastal Oliidr.e watel'll Ito about &40 III deptha i oue 
lipedell. I'Oll1p,>iOU Q./JlitlC·iu({lIuiJ. iii entirely mal-inc. 
dwelling I"Hll' the bottoUl or clooe to tau: Out-fact!. 
'Chili fawily re,)l'eIHHlta a heterogenous a8lieillblage 
of pl'obably u\lrelated jgl-OUpli and wust bence be 
ec~arded ali a proviuional taxon 

a 01' 9 (jpin}e_ 

• • IIpjn.: 

~"- ~ ..... /~ __ .~/~/~ .. -~---~.~~=~/ _forked 

~ ® ~ -' '-.--~ ~A 0 / _ 
~'Z.A.' --fl Mo,,,, ... 

~) 1 tlpirU!jj 

I. apinu 

-~. ...., -~ t.-uncale ,.--\1f/l/~~ or 7 d.-

~Y.D L--------.=i) 
~----r~~ 
') '.·pe~ . 

1 fP Polyp~on 

1-;;~~IUAt:1 GroUp(n:-8. bindo. halliletii. 
&leubaliiiei and creolafiolieli 

'1'0 over 100 CUl~ madillc. froul tbe COaijtlille to 
d.:ptha below 100 Ule ii1ho in the lower readll.lli of 
efltuacieli. lI'IOfilly bel~thic 

ullua11y ) .~.,(, 
Oat :> ..•. p. inc~ ____ IlL'~----. ~ 

//~ -------- "-~- ) 
<;:/@)'» /. =~--<:~.,//J 
,,~--' /-)/ ; 

. ------- -.---..::<::::~- /--- --~ --/ ----.."'-,--------.. 
a Sl)lIl1!1i --~."-.---,-,, ~ 
'. LH.t:ul I~ ____ -) & ' ",'''" / II... 1 "pi".. t)"""I,hel ... 

;/ .... ,c;_~)(~\ .. ' \.;; /~~~~~" 
/ .?i\ ~ ) _--- / 'I -"- '" -~ - ~ 1-- / --- - ,--- ~\ -', "-=} -~-
~-. ~~-=--::/ ---/ ---~-" -- -, /' ""~ ---~:---
I y---y . . ,,0 -... '\ ;{t j 0/. )-~~. )_ ] 

V /'" ,,'--'.) /. / ~.~--
) I;Ipilwu "-----~ ...... /.~<~ P"", .. to!epi. 

~t!!!!!~~« 
~---<7--:::::;: 
"~)J ~ 

Sohulhea 

(AN'm~I~~ 1 Anthi ida 

To abouJ 20 ca; .. ~ine in coaatal wll~era. 
lIIOat 1 y benJbic. Conaidered by !IUluy aua:bon aa III 
(jubfaUlily (Antbiinae) of Serrupldae 

" ) ----: 

~' i 

~<y~~ 
~ -----====-. 

[G1tA"IMIS'fl~A~J Soapflohu 

'Co about 32 CUI. lIIiU"ine. from ahllllow coa(jJal 
waten ~o about 50 III depJh. bentbic (aOIlIe 

Luero..,in,,) 

~ .... ..---~ 

~--@'~~~~ V--~)·~~-:;-~.""-<~?:D~"'·"'·l' '~'S':: J ~---- - \ ~J. ------i 

'--"/ ~--- ~} 
,,----- ---

I ----7 '----------
no tlpinell /{ypticulJ 

Ul 
........ 



~;u~-I '~icy ~a,.l~t. 

htenl lillt: 

!neoll~let8 

'fo about ao emi mad"e. trom tbe coastline to 
~bout 60 III 4e~tbi bent~'c 

It 

€/~!!;3~~~~ ___ J fl r---~'" 110 .. -,--------- .. ' 

~~~ 
~l.Pil\ell 

E~;;~DA~I Illgeyu 

tline to about . from Uu; coa~ . warlne •• 
To 40 ew_ th , benthic ,0 Mpinea ZOO ~ d.p, '-~ 

eye lar .. &. dillLLZ--) /. /r///,r 
\ j, ---------------~. 
// ,,- ------------ ! 

~')? ~<~-
\~ '\\~.~ ------ Pl'iLlOefntJWIJ \~J l'.pine8 

'~~-, 
dlJc _______ -<-., ) ... /~~~.-) / ,,~ .. 

t~1JD ;3-----~ --~~ . '.,. ----~ ~ '('-- P",.t,ye"u 
\,.~\ 

[ APOGONIOAl!: I Cndin .. Uhhe!l 

To about 20 CIlia but 1l~8t apec1ea ,"ulallee tban 
12 CII.. Il,"u'ill!!. feom the coali&:Une to about 
I 000 m deptb. aho in brad(hh willen an4 
fnllihwateri lIlOatly benthic 

"'(/ ,/ J eye I\A~-<-_~~---") / ./../'1,1 S 
/1 .. \ _ ",,,_ 
,:~~ ) ,~- '-,-.", -'. ~~.-.y~-?/~---------­""'",,!jl -, j 
~ \". Apogo" 2 tlplnea 

---&- /\ -----~ ~- .... ~---.-
~@ }O"''''''''~:~ __ 
~~~~.J 

'-.--J E'pi(Jomw 

[HAlACAN"'IIlDA£] Sand tUetiahe8 

'1'0 60 em. marine. frolll ahallow coalltal wateu to 
about 150 III depth. bentbic. A sinsle species in 
tllc area 

lilHi 4 or 5 
fleuby I __ li~i~: 
\ /~-~:~----'==---==-'-"'---~ .., J -;:;<:7---------- ___ ~-=:--=::z/-~------.--i n 

\)-c::: ••. - .. _--::=:::-~L -------

IiUANClilOS'l'EClUAa:; I "'i lefhhes 

'1'0 about 50 CUI; lIIarine.'frOUllO to 600 III Jepthi 
bClltbicfl 

~~ .. ~ 
~.,....-"'¥-

//C.!) .. - ---

("~. 1'1.' /~ (;.,. . . ~ 
~~~~/_-,. 

J.oplwlLlti tuu 

• eli 
6 tr. 1I, dP~."." 

pr:~:~) l/;~_ /~~,;~{ 
---\:J )-'., , " 

'r~'fIA'l'OttlO~KI IUueUsbu 

'rQ 110 elll' IUdne. frolll tbe aurhce (l'omatolm4u) 
to below 250 III depth (ScoJllbl'Opa) i pelagic. l'ne 
includon of SoombJ'opa in thiM hillily ia provi­
sional 

7 or 8 • • apinc$ 

eye a ilia 1 1 . ~ 
uhar.

p ~} ~-.----"----------~-------':. ~il~·"--"""'ij) I~ ----, teed~ "-z-/ ---------) 

,--~. 

eye 

./ 
2 splnlHi Pomatomua 

.. :.~-1i~ 
~JJr;Z~-------~~ ) .. haP­S/Jomb,'Op8 

GACllYCEN'1'IUDAE Cobias 

'1'0 200 em. urine~ pelagic ill ofhhore waun 
(near the aurface) but .lsa ovec aballow l'eeh 
and occaaionally in estuaries. A tiingle Bpecies 

J or 8 abort ~ 

ueparate a~... ...L-~:1 
~JJV __ --~~ 

11,\ 2 apinc~_/// 

r~lI~-NEl~AEJ lemons 

To about lOO elll; IIWdn~. pelasic and attaclH;!d to 
larger lIIaril\e oraanisuu. (sharks. tul'tl~li. marine 
mallllllilla. etc.) 

~ .ucki .... I.c 

.£j[~1::::5-------S~~~l 
~~---~~- til 

N 



(CAUANGll)~ Jaclu. pOlnparlOli. runners. 

b"wper~. scads. pilottisbe~. r"dderfisb~s. look­
dOIJn. lIIDonfhbeu. awberjacka. leatherjad.a 

'1'0 about 140 Cllli Jlliu'ine, frolll t.~e coutUue to 
below 200 III d..tpl.hi a feIJ Ul)eciea entering 
brackish waters~ b~"th'c. coaat~l-pelag'c. or 
oceanic-pe basic 

/~ scutea 

___ /IILA-L~ ___ finlet 

~3----~~~? 
\j---~~ ~ 

2 deta~hed IApille. 
(typical of lIIOat caran2id~) 

J)8Uap t~l'U8 

IIb.L... IAcute" 

_~~1~IDi»)IDI~;;;~1 
~~ -----~ ~/ ---~~ 

-~~-V 7·1·1¥~lu.l·WI 

I ~ Hnlets _ 

~_~A.A.1.-L_-_~J. //z 
------ ~, .... 

~.' Tc ------~:;.~~ 
~--Vi'vJ Oligol'W", 

Jfh-0~ ___ , / 7 
..---' -'-<::;'0-<' ( / --'---------~< '\ /.(t1!8rJ, .' <-7 ~~ ..... <: ... '.,- ' ... - / /' 

~ -'/ ------,-- / ""dolo 
"\]-- 'J 

dk;:z:'~~ ","t,,:] --_. ----<~~ (. / 
// .------- ~/;::;. l. 

/(j! \ \ \/->~-:~.~~ 
~'y~/ -,,<7 ,',""<1""""""" -----~r·--

/ -.. 

.:@ .... ;i\h-.--2(. '\. ~ 
J~ ). -~--<f 

I 
pelvic fin "bort SoJlena 

E;;;';t:1HD~] Dolphinfilibca 

'fo 200 Cllli Illa"'ne, oceanic-pelagic, but aUlue­
t tull.!&:l approachint! the coaat, 

bony c "e iH· 

~
l" 71._~---=_-__ _ 

~-- ... ~ --------~ '~"<II'-J ~=~~_~-~_-~-==-~~--~ /(...-..--.-7 
-- .-'---:::::::~ ~r-~---- ~~ 

GUMIWAE I l'oUlfr!;!is 

'1'0 about 100 CW~ IIUldoe. PlOlitly .:pi.- Of UieIlO­

'H!la~ic to lu:: lOIJ )00 III depth. one 1lt!IlUji 
(EljIllefliatun) p061ilbly deep benthic 

/~ ~-:7 -----""'--.---.-... ----~.--....... ,.....-. /~ 
// ~--c.~<; ( 

~' ~ ,- -, #----c:._~':::=_ ~ !)t:>//7" tI!'wna ~- ~ 

------\)-.--<.....---

~~ 

~~'-E ~ ~ 

, //~ ) /' ~ 

'~---:::-' t'luneoio tl4a 

€7~ 
Ve'C .. JO,",J,U, 

PtfH'Qolio 

I EHHELlCIlTUYlI>AE I BonnetlllOuths Il'overs 
'1'0 aboul 40 em. marine. oCt=anic-peiagic to about 
300 m depth 

10 ... I . /plUetS 

--- ///)}.~ "" 
I ~f!)~ --y~:~~// 

mou.th "t ... o p~---,j 'l • Al'y , ~ ~ • ~ 
r"l<.' i., IP '-- ' 

o'Ward an. ~ 
dOIJnward } &:lpines 

E~'ytJu'Oolea 

_~_L6~_..-//\--
C~) I X~----------- '-- -. -"---.-~_~~, . 
'~~ --~ .~--V E'flneHchthyopa 

Ul 
(A 



~EIU1~ ~AE J Uo~a8 
'1'0 about 22 CUI. lIIacill~. oceanic-pc lagic or 
around iala"ds. [0 about 30 III d~pth. A 6ingl~ 
apecie6 i" the area 

.4 -t lliPincii 

_1!!iJ~~ /---/ 
.----' -----~--. -.-" .. ----.-------___ --,-~, ~,-~ .. _c ...... - ~ 

tC~;-(!) l )"----7 -. -.. -~- -=:.~~-:-=-=-.", 
~-- J ~-- ,",~-7 "'- " \ ---~-\')-----·--/IV ~ 

ul(}uth litron~ly\J . 
protruai~le 2 liplpea 

t¥ljana~ 

'fo 40 cm. coalita1 muine Wi4teu to about 50 UI 
depl;.h. allio in elituadea. coatltill lagOOllii and 
fr~sbwateri benthic 

. II Bcaly 

-;;~ I!J ?'""_ i"'" /~ ~_111&~> //) ~.--:> - -- -----------~~ i ( ~1/;~'4}~;~"----.-~> 7'~'-> ......... '-'-----~ J /".,/ __ /> 
".:,::-- ~~ /"-\t--.. "=~--....... .......... --_....-/ t 

'--,D' '"es ~:;uary 'P' . VI"""",) ,. d and b.Od
Y 

rocelill (eXCCI)t HI bea iCUOUli p '[h conap 
Wi SClilcli lOi 1 vc('y 

lU'~~-;l~~ SlIallpera 

To abO CUI, mOlilly marille. f('olll the coalaline [u 
450 III depth. 1I01lie Iipccic8 euteT e6[uadeli aud 
even ('ivcrs; a few lIIay clIte!; bYllecsal ille 
lagoolls. LClIlldc 

lIIaxilla IiliJiug Ulilier 
suLorbital bone 
(Fauilly cha- to upin.:!:; (to to t) ractt!r) #ffd~it~I~_ tilt! falllily) I /'- 7Q_ '~"--'/-

~J~ J~/~;-~;;,:--~~:~~~ 
~,::::::, . .:.;4! --< 

-;?"" 

---- // 

~. \-Y· ·r,·/' 
','1 ',"; 

10 Oi ., aph\~. 

c~ninell lIome­
timea preaen~~JJ ---------- ~~--I 

' /. ---"------ .. '\ '/ --, 

~R 
~ ----------

Lutjanutl 

I LOBOnD~1 Tdphtd h 

To over 100 cw; ~rina. oc~.nic-pela~ic 
ddttina nur the aUTface. 4 ,,{nile apecie. ill 
the are. 

12 .p'ne. 

tJitm 
. /~~~------.~. 

/1 Y <\\/ ---~" . ~ ~ "..... 
/ " , '- ..... _---

rp(ltAD~SYlDAEJ Grunu an4 IlIU"i4U, 

To 60 cm. IIlOlitly lIuu:ine. tCOIll tbe coa.tUne to 
about '00 m dl;lplb. and in ltnckhb watera. olle 
lipecha way be tound weH up rivera. benthic 

/~-~~--------­
~@ .'00 ---- .... ---"~-' .. \ 
r=C.,' , \.J y-vtJ---==-} 

J
.=-1 . ~' 

~~2 P .... C"-·· ~ '.i~' ... ~ 
------ on chill 

in all 
*,runta 

#aalm.lotl 

~
• _--------__ :---------~ (i 
.. ~--........ ~ 

~ ~ \ 
......... Conodon 

~-----~------:) '-\ 

1--........ . " ........ J) ....... ' ~ 
~I~ 

" I 
i AniaotrB(llU~ 

POHADASYIDAE/IIAEMULIOAE Grunts 

To 15 em. aarln~. fcolll the coa8tllll~ to about 
120 III depth. occ4.iol.ally ':Ilterin& utuuiu. 
benthic 

12 

ineiaor-Uke OJ' 

c,,"ine- Uke . 
t~eth in fr-onq 

lIolar-lib 
teeth laterally 

.pinea 

lJl. 
-t--. 



E:CI:E~I-l)A£ J Craaken. dJ:ulIW. weakfhhc:. 
an'" atardrulIllj 

'fa 15) em. IUarinlO. t['OUI the eoauUue to 600 UI 

depthi also '" eatuariea and aop~ species in 
fre:.hwater; benthic 

9 0[' 10 t I ,pinea laleral line 
(but 7 (0 n t I lo (ip of 
within a:he falllily) eauJal f ill 

1 (family 
often eanine- $oJ ~__ charac(tu') 

1 ~ke teetl:-_ . _-~ ___ -------...... ,...... ~) 
\ ~~<!) A -----~~----~-___ -------.-~.-~~ )\)'0 ------=-'---
~~-~.~ _--~J -...... .,'\------,/"--/ 

\J 2 lipinea 
(but I or 2 within 

(he tulPily) CyuOlwiofl 

10 -t • 'pineal ~ . 

,~' ------- '-':- 2." ~" "-.. ...r/ 

/l /) ____ "' __ . ~~' .. _; ___ _ ~~, '/1 
(!itC/---r:J~: " .. '~ ..... 
I ~ 2.pi.e, 

I burbul 

UIIIJ.H·iila 

;M I Ijpincli 

._.-iJ'IU'b.L --- .. -. 

(@ I };.-----~--:-)'-\ t-Ji ~~:-~~.:::-~:~:2:::] 
) to ) paiu -\j------ ;"-,,,] 
of Larbc h . . '­"J. Ii,Hues 

mouLl1 

-t I apineli 9 or 10 

I 

"Ii Oi>opoyoniatJ 

~4./~~:>_'." ._----\ OLliCjue~/ './ --".- .... _. ____ . __ ... __ .. ~. . '.' -"::'.< -=~,:,~ ______ .. 
~<.r ... \ '( '> ___ '. ,~~< / 
\ ,~'fV '/ /\ ____ ~ 
, -- ~ .. _J 
~'-~\'-::(. • ., ". Lu"""" 

&1 t • ~ril\ell 

eye limall ~-.-.. ---. 

\ -----_\--------~ ----- -.-------~~ ~ 

~ 
•. Ci) ~ . .___-:;?---_____ "---2.._\'~ 
, . } 1. "; / --.... ------:J-------
"-_., ..!....~// ~----

\'\----l'~ 
\J 2 IIpipea Nebl-ia 

10 or .& • I 'pinel 

.----- -------..... 
~. ~------- -----
~

..... -----'-- -~-~ 
C-. ) ~--r------~ -: . --r:)----~-----I . --

2 .a,b ... '\( / "'"""",,u, 
1 apinea 

f~_'fi'" 
. .---....... .............. -. 

/ "---'-~:-~~,~~) 
(@ \ )1 c;:;;~ -~~~~~-.::._==_:~: 
~ JL ,,----C 
'-. '-'\ I. hu"q"", ~ 2 aploes 

~UI.~lOAt: I Goattitilleo 

1'0 40 em. io lIIarine. trolll the COIUI&: line to about 
100 III ddpth; occasio~ally in eatuari~~i benthic 

- 01- 8 spines . 

j "'.fl!x I ., ...... ~ /~_ ]1/lA~Z,_) /. 
-- ----<...-------.- • 

. of tHadH!):; 
IHtH. of chin at ttll 

I,,~';"'U~RIDAE'I Swe~pe CIi 

'1'0 al;lout I) elll; IUadne, trom tlie coastlille to 
about 60 .. depth. aOIlll! eoler dyer eatuadeli; 
moatly benthic 

it or 5 

1 

IBA·fIIYCLUPKI~1.t: I Bathyclupeida 

'fo about 20 CUI. madne. woatly bet",eell ))0 and 
800 Ill. but occlUIionally at leafier depth •• 
oceanic wesopelagic 

iIIOulh vertical _~.....!el~~Q 

~~I~. -.--'---~, /') ---:l 
~/ A . ___ ../'//' 

:---..../ / --. - ~ /' 
~ ~ .'--~ 

.----=r::::/~ 
I spllll! 

,&o;.YrllOI:lIUA£ I SeacllUbll 

'l'o 76 elil. wacine in aha How eOlltita 1 wateu 
(ulluall)' leaa than 50 III) 00 ecagrau bed Ii and 
['~/o!h 0(' pelagic among floating liiaQlait2UIII we~dli 

II opineli 
. '. -like .J 

l11C!IiOr lei<. JfUl1~. __ ~, '., .~'_-~. Ioo

ek., " ~. "'. " / •• ".,.d _"-."'...____/ 

'~~--'-~~~-~~-
~. ----''''''- .... ~---

\J J sl)1nes 

VI 
U, 



Sl'lldefisheli 

"'0 90 Cllli lIIadne ill jjbllllow willen (to about 
30 III depth); benthic. Aaiosle 5pecie~ in tbe 
ar~a 

· 'P~~:I"""''''''' (/7 .,_~ -. -'--, ... ~. '-', "" " . '. ! 

'1~~-
~~tterflyfhhea 

To 20 CUI. "Iadne. uaulllly in liihallow waten but 
occasionally extending to abo~t 100 III depth~ 
blmthic 

)12_h~::::::_ 
eye baml ". 
uuually .~ ,,----'' I~~::., -

pro""'~t' / "<.~'\ ) 

~'®j "if ..-----: "'-_. 
"::t~ ~ / 1 

lh / It .' I lhOU 1'\ i 

:::~U'ibl' . ~~__~ i 
pelvl: "'J ~ 

axi llacy ,)eoceUii / 

1 spineli 

l)m~CAtn~~~ AI\~elfitihea 
'1'0 60 CIII. madu!!. fl' 0 III the coaatlille to about 
50 m depth. benthic 

14 Ol- 1 S spiuea 

,t-tf!1f!~!!(~/' 
j){\ -"<' ""-:)~:--~ /"'/ ........... -'---
'V .... -" 

'. ' t. 0",,\:.-..., ____ \\.. ~ __ - Cdl1 t !'o/JlJfjt: peoUl! lIell '. \/N"--...-
PceoVu!cular ~ 1 slilles 

Sl'lh" 

~ or 

,.,.""., 

\J{) 
ILl ./ 

. .-/-""",,,-

,--", ~, 

POlllaacm tl4ua 

J rUW:~tn'UIDAE I DallllleUhh.». talIjo~a, 
I .... , ------...... aiU'&ent~ lind cbrolllU 

To 2l c!». IWlriue in COiUltal wateu. "$ually itt 
leu than &5 III dc:pthi aho in eatuariu, 
IIIOtit ly b"nthic . 

,pitU':Ii 

•• 1.
01
., . .. 

J\o:ttdl / ~.,/ i \ 

~\V/·/ J. ~ '1. . ... //-4\ '\ ... ,---. ~ 
}-
'. ( l apinu 

" .. \ 

Ilawkfhhea 

'1'0 abollt 9 elll, marine in slid low wiateu. 
usually lesa than 20 III 4e~tb~ benthic. A 
si"gle species in the area 

<iCrl)t~~~/ 

0~=J----J 
\j 10piDo, 

MULLETS • Perci fOf)DeS ~ Mugiloi de i 

Body elonaate. head flattened, UIIOuth awaH, 
pedoral tipa hi" .. on pody, 2 dond Una, 
aides .llvery. PO lateral line 

I HUGIUDAI: I Kullet. 

'1'0 about ao ca, in tual~wat&r. eatuarie!l. 
brackiah 4Ind hypersaline haoona ami coaatal 
marine wden at ahallow deptha (leu than 20 Ill) i 
IIIOlOtly benthic in theh tood babita. but 
I.IIIual1y found near tbe aurface 

PO Iatenl line /" spine. a 
• ,apine 

--' .. L0 
" ( 
j *\ 

~ ..... --...... ~ \j.N. ' ~, lapine .. 

BARRACUDAS - Perclfonne5 - Sllhyraenoide i 

Dody eionlate, aeneul1y dlvery Oil ,idelq heaJ 
and anout both very 10nl. teeth atronl. 
2 dorsal fina 

~rUY~£NIDAE J Barracudaa and senn~ts 
1'0 200 CUli warine. frOl1l the coaatUue to abollt 
100 III depth; raU8in& trolll ju~t oft the bottolll 
to pehaic 

lar&e moutb, S spiRea • apioe 
sharp teeth d' 1/1 . /'. 
\~.Jk7' ~ 
r:~--:=-------:~ 
lower jaw J P 

projecting 2 apinel 

'fliREADflNS - Perciforll1e~ - Polynelnoidei 

Snout conical. project ins beyolld mouth. pectoral 
fina in two parts. the lowt'r with 1 0" IlIOn free 
f i lameutoua raya 

li1 
Ch 



. t l·~ZYNa::Mi~~- J Thn:adHoll 

'fo About 45 CAl. .,hallow IIUlrioe coana! whtera 
(usually leBa than 10 III depth). elltuaries. 
coastal laaoontl and frellh~ateri benthic 

'-, 

WRASStiS ANO ALLlns - Perclforrues -
Labroidel 

----:::-:-

Well developed teeth, coalesced Into plates in 
the parrotfiahesi IIcaleti usually large and 
cycloid (illlOoth) i b.-uly Clllllpn!fltu:di usually 
colourful tlpeciea 

I~ADRU>AE 1 W~·aaae~. llO~fiiibeli and u;.:or-
L_ tUt"~ii 

'fa 70 Cllli Uladne. frolll the coatil line l:o about. 
&20 III deptbi benthic 

~'~. ' ~" Bealu la~~e 
..... , ... ; ~ (@Wli'" .... 

.--.'-

9~htIolQ~ 
»»)))) --~,~, /'") ).))))))~~\\ 

0/~/ )))))).):} \ 
~n'---~ ; --~ ---... 

HClUolJo~!'ea 

~WAEJ Panot:fhbei 

1'0 95 CUI, lII<1riu~. in 1iI11llHo~ wilten ran:ly ~elow 
60 III depth. benthic 

~J 
spinea 

JAWFlSIWS ANI) ALl.lllS - Pcrcifonllcs -
TraddnoiJci 

A divcue aiiaemblage ot families difficult to 
charactecize u a grouPe Lhh iubonler IllUlll be 
regarded a~ provisional 

~y- -.--.~ 
))))))))j)) :! 

/o,@ ) / ______ 7)))1 J) : ( ,-----~ 
~ ~ A.:-' -'.J.)j»))) l. To 19 CIII. IIladne froUl tbe coastline to about I ~_ J_.~ Q.... -~ 200 UI dept.h. benthic. /lome al1eciea "un-owina 

or lS'j'OGUA'm [l)AE Jfa~tillhes 

Hpa thick, \"'-~~' 
IlI01Itb :. .7' ~ 

proLrul>ibll: ,/1 spinetl --- . 
I,(~()}mol(HmUa 

~ Blltne., 
.-l~·. latera. line 

L.u-/..ur~-~---........... interrul)ted 

C
~- ). )))). ) )) ))))~)-:::------::'-r.~. ,...---.­.' J tJ . J)j)j£)_»-

- 'J" _____ ~~~/ --------\j--"------ -~--\, ---
\ ----- lJullliptt;:}UflOtWJ 

1fI!I{~ "---==~~~----+ r;;;~\ . 
dJ~~ 
,) / Lo""IIOpiotlm, 1 apioes 

II'ERCopnl;'-~~-1 flatbeada 

'1'0 at lean 15 CIII, lIIarine. hOIll about 100 to 
400 III dupthi benthic 

~-=-A~ ~====-~------~~:)"--J 
10~-~----

I URANOSCOPIOAE J StlU'gazeri 

To about 45 CUI, lIladne. trolll the coaat Hne to 
about 550 III deptbi bentbic 

po tirat cl~itbral 

donal fin¢;1I11i~Ql ~ ',' 

'~-------'~-:;;C--'f~ .'~fl--
~~ _.- J, .J// .. "") '... -. -'~~tl ) -=rlt .' ,." ~::------J.. 
"'~"'~~ ./ ~; 
', ... ~ ~~-- --------

DLENNlflS AND ALLIES - Pcrciforrues -
81ennioiJci 

Donal tio lona. pelvic fina r4lduce.t. with I 
hidden spine and 2. to 4 lioft uys. located utica.) 
of pectoral {'"lii tentacles often pre.,ent on 
head; t~o anal-fin dpine~ (one of them 
1i0lllct!oWS 4ifficult to aee) 

'1I~;N;~l COlllbtoot:h lJl4lnnies 

To a CUI~ in warine coalltal ~aters (uliuully at 
leu than 20 Ul dClltb). eatuade8 and coaua} 
lagoon!), beuthic 

cauda) fin \/ 'j!itli!/!ffr-f~_~~~'---:;.~~,~:~:! I y 

,,k- Illl-____________ J~.-l 

~ ir----...D--~"" '\ J -,j' , ---~. 

~ \ .---.- -----=:,,_~_~ -~ 0<.10. '\1:<.:,..... .1""'-.. . __ 
~=2 l£ub.e~~~----

Ul 
~--& 



[i;~Nl~~ I CUnid .. 

'fo about: 20 ellli ~dll'=. u#ually in fihallow 
water», but a few apecie~ in deeper water (to 
below 100 Ill). benthic 

IOOre apinea Jtuna ljIott ...... yli 
~. ~ caudal raya 

~
"@:. ~_. _____ ...... ~ ullb~anCbed 
•• ..;--- ..... ', "J."IIIIj 

' .. , ---.. ;~ . ~ 1. : ....\ --------- -- !'~':::.' --. .) '~ 

~~~ '-' I~-------------- .. 
2 """,,:a 

IDAC,!,¥LOSCOI'~O~1 San" IItusaUU 

'1'0 about 1/:: CUI, Ularine, froUl the coaHlint: to at 
leaut !40 III depth~ ~entb'c 

eye often 1 to 23 
protru6ible epinea larse acalea 

~
' _utJ«ffUr:::: ~~. 

'~Qj.'~~-=;:--==~~ ~ _., --;:.J---J 
J' ~.~_~~.--. ......... ~'" 

2 IIphiea 

SANOLANCES - Perciformes - AmmodytoiJui 

Body very elongate. dQrial tin 10nSi lateral 
line high on body, eloae to doraal profile; 
teeth abllenti pelvic tina uiually abBent 

IAHHOOY'rI~~l Sand 1 ane ea 

'l'o a~out )0 CUli warine, h'OIIl the coaatliut: (0 

about 50 III dl!pth. benthic, bunowin~ into IliUld, 

or pelauicj a cold-water irouP rarely entering 
Flabin~Area 11 frolll the n~rth 

~~Xl::::;~~;;;=-~~·~~~~=~l 

DHAGONUTS - Percifofrues - CallyoniruoiJei 

A IIharp prl!opercuhr spille, a IlIlIa11 "iH 
ap.ming on upper paa of hi!~di Idze \IliUully 
under 20 em 

I CA~LUONYHIDAi I Dn~oneh 
To ~bou~ 20 cmi marine, from co~atal wat~ra to 
beloy 200 10 depth, benthic 

~ ~i>-0~ __ 
~~4 

COUlES ANO Alll~S - Perciformes - GobioiJei 

Usually fHllall fiabea wirh pelvic tinu ili!!.!.!. 
very close to~et:her, ~ ul.ired into ~ ainsle 
cup-like structure 

~ri~'-~ i \ 

:'. \\ 

pelvic tina 

viewed frolQ b~low 

t '~~m] Gobiea 

'fo about 40 CUI, but lI)Oat Ilpeciea leu than 10 Cilli 
IIIilrine "n4 brackish waten, occallionally fresh­
water; uaudly in veey uballow waters. but a 
few speciel! tQ below 150 III deptb~ benthic 

flexible t a ine 

~.~~~.o :~~:,"I 
----/~ 1---=== '. ~.i'-" i ') ~~ I \ " 

- ;' /) ..J.' 
~.~ ~~-- ........ , 

' ......... - ........ /~ 

• ap i.nc lJa thYfJob-i IItI 

7 ~pinea • sp'ne 

~J---
~--L?---'" ~ --'" -~. I(t). • J .-- ....... . 
~L ...... ··-:: .. :·). .' 
\~ 8olllllunu-ia 

eyes donal fin condnuou. 
aUlall t 

~
annz~------~.~ 

. I:> .i 
· .. S CO :J 

Gobioidaa 

...•. 

1-;L~~~~{~Ai-1 Sleeperll 

'1'0 sbout )0 ca. adulta llenl,trally in freshwater, 
but euteri-ns brackish and coa/lltd IIUldne waten 
and hyper.aline lagoons. benthic 

no lateral 

.... ') 
/ 

. I spine ....... 
6 apl, " ---:::>._~ 

.~--~L ...... · ~7C---:S- '",t.li. • apine 

I HICROOESHIDAE I WOf'Ultiabes 

'Co 26 CIQ. raarine in ahallow coa~ta' Yatera (leu 
thuo 40 ... depth). benthic, burrowins 

~~~l.t~"UOU~ 
~~ .).--:) . --.---.-----8 
~------.-----x.:::::===-_=_--

no fiphu~a~ 

(SlICtlAUUAl ~'lli .. Ul'h,uLS. 
fit' '. ': :'!!!!j/fl['flfi/l/lfl '!iii.:':, .,. '''' 

--- - .' '.L!.t'.·· r. 
(/!\- '\ .. ~--.. - .~ 
<--__ J ,__.---~ -" ---~"""'-~~ .. -. . " .. ~-------

SURGEONFISHES . PeTcifoTmc~ . Acanthuroidei 

SIlQ 11 IIcale.. a itrOJl~. UlOvabh. tOl'W4rd­
proj~ctioi apin~ ~id-lateratly on caudal 
peduncle 

CJ1 

fA 



[ ACAN'l'UU1U~~~ I Surgeo,itillhcll 

'1'0 about 40 CDli Dlurine. An 811al10\.l waleni, 

U''':'::i::~ijffiili::-;'' b ..... ic 

~)_.------""',~'-~IiI)~lI~~----
~~ 

--', // 
// , -' 

~~- "'1' ~ ..... . ........... , 

'''" ~/ \ ~,-----' 
" ; 1"'--------'-1 1 tillines 

TUNAS ANU AI.Lll!S -l'tHdfonlies -Scolllb.-oiJci 

finleta fr~quently pretic"t at poaterlor enda 
of dorllal and anal tlnlii I to 1 keels on either 
tolde of caudal (leduucie (ellccllt in IIIOIil- speciea 
of GClllllyl idae); bi I Hilihed wilh all eloli~ate 
ano"t 

'1'0 OIlIH' lOa eill' ilia d Ile • trolll surface watera to 
below 100 III depth. pelagic 

.. /c~t~-l.~ •• ~:~r 
~ }-~ _ .... 4 •• ~·~\ 

--n.:c~:."~ A,,"~" 
_-'-'~iu~~' . 1 "."" /'{'" / ... /~- --_ ... _-----._--. ' '. / 

c:::.@ )j-<-:--~~~>------------~~~ 
~ ,---~ ..,-4--<7 '" 

------.- - ........ ...--.x ", 
'---------'\:::'.) -- .. -------~ 'l'hwllwB " 

.. ~lll!lfll~~:'~"VI 
~~lJi:7 .._._ .•• ~._ •. ~ .. --,;;;~';.;.-~ 

~- - -... -. -' ~"£.lntJ/lJOiJbi W/j 

~ 1 kcch // 

/~--__ - -<:~ .c_~\v~( 
'--.; , .... ~~::;---.. ", ---' .... __ . ::.~ .. ,.. ~. 
t:"~ I .. ' L_.......... . .. . .... ...::_ \" 1 ~-~J xl- \ 

-. "> -.. --- - .. -- ~ Suvmb';;'OIJlOJ-'ljIJ '-. 

Ai 2. "-ej;1!i ".oli4 .___ _~ ..... ~ __ <l~ipQi~ IDA- --. .£"0..... ~ 
~-]~ -::.----~-. ----------- .. --------:.::-.;~- .... /"i\" ; -'. ~1 _ -. . 1_""'// _ 

~ -~---~ SoJ()ulJ~1' 
rG~~l'Y~lOA£J Snake uaaclo:enh. escolarlii aut! 
-----..... - oilfhhu 

To aboul: 300 CUi, '!latrine. hOIll the audace (at 
'lisht) to below 200 III depth. palaGic 

L lateral Hoeu 

-(!l··d~~~~-·~~ 
~: ~~f;.j~~~~~~~~~-~==-=--- ~---~ -~::~~ 

.. __ ._ ~ ?1 ~lnl ta "ii~~di)l)i\ .""~--=---.;;-::.;::.---... -- ~ ~d..L L .' ------------::::.=--=---.::::===-- . ~,-::.-::. '" . .....--~ 
7--- 2 aDlall-ewheJJ]~7':"'-:"'~~-"'-~ 

spineli 
DelHplJhw 

------~~~ 

L· ---...... ~ / /~~: --- ...... -.----------------------~--

~::::Ia\ r--"',': . ____ -------~~~~ 2'<---..:::;------------ --'---'"'d~~--..c. 
~~~- ~--------

PW//W tkioh thlJ8 

__ ..:::.C-~rCC-<=t. /~ ~_~ ___ ." __ , ~' 1 kech .. ' 

~ ~::1 ." ~~ / / ~,:·tll\·~ · ~ Jl~' 
~--.. ' ~,--~((--~~--~;~:( 
,,-------- \ -(j "'~~ 

Lep'icloulJbilllll 

///-~~!-~. '~~~~--/, ' 
-< ® J.~--> L

7
.,·;;.< __ ~ _____ '-"; ~"'\ / 7-' .. _ .. _.- :-----;..---~::::::L..._.L"'~. _=--. ___ ~ 

Neoeplrmula 

TlUClllUUDAl I CuHuathheli ,*"4 h~ir­
U!" 

To 150 C.~ ~rlne. f~olll the lurfaca (mainly at 
nl,th) to below 200 III deJlt.hi lHwtbic un4 
.,elaaic 

".urp .~@~ ~ teetb--~~--==-=--------------" 

. ~~_// 
~ t-­
~ anal tin IOlJletiQleI reduce" 

SWOllUFISIIJ!S AND Al.llES - Pe'fciforUles -
Xiphioidei 

I nfHlIDA~ Swordfiahe~ 
To 450 CIII, .ariue. trolll lurtace waterl to below 
200 III depth; peb8le 

fht'n~ 
erOIHi lle~tiCln _____ ~_~'~el r ..... : 

T ~)) ~~V,· 
.. ~~~ 

pelvic fill. 
abIent 

I ISTIOfllDRIDAEI BilUiahea. IllUrlinll, 
speartillhes and aail­
Hahn 

To 400 CUI: l114l'ille. pelagic oceanic, uuud Iy 
above the thenlIDcline 

. -.l--~2 IUle¥lli .'/ round:J 
1 

: c~sr , 

section --_. .. _ i 

=~>----:~ __ m 1\\ 

. . I. Iuti~.fl '48 .' .. ' " . .-' 
pelVIC flnll .1 

~L ______ ~ /' 

--~-'€:I f .----' . .::~--. ------------..-.~~ ... \. ~,(j~. ,-~ \ ~ .. -~ ~ ---- ~ \ 

. -~ r.truptBl"., 

~~~~ .. / / ~--c..., • --.' ... _.:\C-I ~~L ~._-- ~\. I ~~----"rll.,",lru "'-
Ul 
c.o 



LOUVAItS ~ PerCifOl'meS ~ l.uvaroldei 

I~~~AIUOAE I LOUVllrll 

"'0 Ilbo\.lL: 190 elll;' murine i frolll the aurfaeu to 
below 150 III; pelagic oceanic. A ~ingle apecie~ 

y __ ,k"\ 
~c7 ~ 

1----------' 
anuli wel.l f ol1olllrd 

UARVCSTHSUfiS ANn ALLIUS - Percifonllcs -
Strom~teoidei . 

Shape vadabh; liUlout blullt: Ilnll tbiclq toothc:4 
.accular outgrowthli (pburyn&eal Mac.) prelienL: in 
tbe j£ulht iulillediately bebin4 the hilt ,ill Iln:bi 
teeth llmall i apPl-oxilllately uniaerhl 

I ~tlWHA'l'~ u~rvuttiflhua and butter-
I------~---I t~flhei . 

to ubout 30 Cllli ~dne. but aOnletilOO1i enterillg 
e~tuarielii frolll near the liurface to about 200 III 

deptlq pelagic 

utlually 1 jjPin~~ 
PlOuth ~ ' ........ , ~--::--
.~I~ ~ ______________ </ 

!"-'"'~ ~ 
pelvic finli abue"t I 

1 lOpiues 

CEWnWI.Ol>U IOAE 

To about 120 Cllli 

below 200 III depth; 

Rufh 

IIIGdne. {a:OIll near the surface to 
pehgic 

about ~) weak ~dUlltin8 __ ~~_~~~~ ___ .:.. 

.. - ------- ~----~ 

~
(.'}X ~7------~- -.------_. ____ ~:. 
:l;!'~~ 

. '. 1 "pille" C'tmtl'oloplJuu 

) 1:0 9 , • atoul: 
liil)lnea ~ 

~-----~~~ 
\. ~--~ ;/ . "- -------' "1-.// --,-c--,-----:; I 

1 to 1 "":Ulk. 
~Taduatini 

"pinell~ 

~~ 
! HlIperofJ IVplu: 

S{)hedophi lua 

'NOlil::lUA£ , Han-of-wilT fiabea 

1'0 toO CQl. IIIGdne i frolll neaf the tHll-face 
(e:jpecially the youn~) to below 200 III depth. 
ullually pela~ic. but some apecies may be deep 
benthic 

ubout 10 
slender 
apinell'\.. lapine 

~?~\'~, 

~.'J'~ ,JOJ i~ -~---0 '. 
IJ I ...... <'\\\ \\\"''.~':'~;'-'~'''' .. > ~i 
~-~ 

.• to 1 J 

spine:! Culrioepu 

NomellB 

{ ..... . 
......• 

fAllIl»-fHIDAE I Ddftfhhea 

'fa about 25 Clil' IIUldne. froQl the aurface (the 
),01«") to bela", 500 III depth i lIlOatly benthic to 
to benthopela,ic 

10 to U 'pin" .. 
2 fleahy 
heh 

FLATFISHES - PleuTonectiiormes 

F iattoned body abape. eyea prollent on one l:Iide at 
ba.Jy only 

[fi.JWll.ONEC1·IDAE , RiaMeye flounderlJ 

1'0 about • a cm. Qladne. frolll about 160 to • 600 III 
depth. bentbic 

always high arch on laterd line 

-----:f\) 
~ 

~ . h 'd ~-- eyea on r18 t Ii! e (]\ 
o 



rIiO'1'lIlUAEJ J.cftcye tlouaHil;!u 

'1'0 aLout 75 CU1i lIIiuioe, from the couu&:llu..: to 
Lel~w 200 III deptbi Lenthic 

---..'--..~ 
pn!Opel'~uhr 

IUargln/-:= _____ ~_ . .-----~-
..... 1 ,~ /' 

fj::~~"------ ----;;i~----; 
-- ---------/ / 15\----· ~ 

"',~ left addu ...... ~ eyeli on 

L~~~ lD~J So le II 

'1'0 about 25 elll; ularine, from the coallttinl.l to 
about 100 III depth. aome apeciea in catuariea and 
frcubwatcri benlhic 

// 

no trOle 
rcopcn:ulllr 

.~ .. ·---------.--~~,f. ... 1 a q~in t . -------.-------... ,~-, . 
/,--- ~\ 

// .-

---- .~~ .......... ---------,,~; 

--~~~----~j) 
\",~ ---- dghr .id. " ... ""-,.~~-V-~ye8 on 

I Cy~O-~0-;sw~~J 'l'oll~uefiuhea 
To about 25 cm. IlIiH'ille, frolll lihullow cOihllal 
waters to abuut 200 m depth. benthic 

eytHi ani! 
u'-Juth 
small 

no fret: 
pl.'t!llplH'Cular 

lIIaq~in 

\~~~~~'2'-::-----______ .' 
;"// ~'::::~~> 
,. j . -- -.'~/ 

\ 

/_r , ~ 

eyes 011 ~1h. . ..... -.- ,- ~ .• -. 
" ...... \ ... _- -. . .----.r--1 e it ~..... . __ ~ . ..-

t;i ide "'-.. ~-.-.---~ 

lwcllu-al fiutl 

ubdent 

l'lWfL!I<HS1WS ANn At.tIES - 'ft:traodonti­
formes 

Pelvic ilnll abll!!"t or stron&ly reduced~xcept:i" 
TdacanthoJidae). a limall lIIouth with strong 
tCtHla hequl!utly e(Htleaced into a bitiug plate; 
a iluwll gill opening. ukiu thick Ol" l"oUj)h. 60111':­

thlles with pdclde:i. 6l)ineli Ol" seule plates 

['I't:'l'ltAOOON'l'lOAe I l'ufteu 

1'0 about &00 ew. ill coalltal uaadlie watera. 
elituar lea. brackish and hyperauline lagoouli aud 
ocealilionally in fcetlhwateq (1'0111 the coastlillt! 
to about 60 III depth; benlhic 

2 tooth-platea no typical scales, but 

in\ ouch ,j~W ---~:~"l;\ p< I,. \., 
/ .. ~® .'~) I~'~~-~'\ 
'l ~,// . ___ --,.) I 
.~ ~ ------ ! 

b()J:)--~~~~'~-~~~~) ~.' 
inflatable 

~IACAN'1'lI0lH~ SpH:efishes 

'fo 20 COl; u.adne trow 35 to about 900 III delJ(h. 
pn:domillalltly bt!uthic (t lipccie's bathypelal>ic) 

10 or DU)J:e 
teeth 

in cuch 
jaw 

b II . \, T'" visib" 

11 s~in tld.ck 

, " Wil 

/.- --<L A / 
/~) ~/) 

_'. ____ ~ "'--- K ~ . ~-
......... f r--_ 

'<. /~.-J/ ) . 
\~ 

pelvic fi"8 present 

[»ALISTIDAE I 1·.-itgerfiabell and durioll8 

To about ~O em. lIil.u:ille. fa'om the coalitlille to 
about 100 III depth. UiDlit ly benthic 

8 leeth l ipi»es visible 
akin thick, 
with cona-

I M~~:C~'l'lnDAiJ ~i lefillhe .. und leathel-­
~--------1 j acllCt6 

'fo abullt 60 Cili' uaadue, from tbe coastl ine tu 
about aGO III d~l)th. ulOlitly benlilic 

I second lipine 

flnr.'p.~ '/ ,minute till.in rO.Ul;h. 

p<o....... 1L\L_~z~lt:~~~:. 
~~. ~i 

r~ ( <'-) .. /)--Z, ; . """'--'---'-... 

///' 
6 or (e,;,er Jl.~// 
teeth 1» / 
each jaw :-<~. 

'1;~~~N'fIDAE I POt'cupincfished and buu--L __ ...... fbhes 

To about 65 cm. lila ri ne , (COlli the cOiAitlille to 
about 100 w depth; benthic tu pelaaic 

a 8 i»gh tootli-

lllflle
j
!: each ~SPillea 

.L~~ 
Iin/:;:~ ~ r-.~- ~' I #J;6;:IJrg:--~<-­st_ ... -:::~-:~./]:~---~ --: 

---.....::::.~ , .... , ~ --. ;---::;;:.-----, -----
~~~~:::-~- "' ____ I ---

Q\ 

1'''''' 



T~"okfi~hes, boxfished and 
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Index to scientific Names of Families 

Acanthuridae (surgeonfiahes) •••••••••••••••••• 29.59 
Acipenseridae (sturgeons) •.•••••••.•••••••••••• 5.39 
Albulidae (bonefishes) ••••••••••••••••••••••••• 6.39 
Alepisauridae (lancetfishcs) •••••••••••••••••• 11.44 
Alepocephalidae (slickheads) ••••••••••••••••••••• 43 
Alopiidae (thresher sharks} •••••••••••••••••••• 3.34 
Ammodytidae (sand lances) ••••••••••••••••••••• 28.58 
Anablepidae (foureye fishes) •••••••••••••••••• 15.48 
Anacanthobatidae {leafnose skates) ••••••••••••••• 37 
Anguillidae (freshwater eels) •••••••••••••••••••• 40 
Anoplogaateridae (fangtooths) •••••••••••••••••••• 17 
Anotopteridae (daggertootha) •••••••••••••••••• 11.45 
Antennariidae (frogfishea) •••••••••••••••••••• 13.45 
Anthiidae {see Serranidae) ••••••••••••••••••••••• 51 
Aphyonidae (aphyonids) ••••••.•••••••••••••••• ~ ••• 14 
Apogonidae (cardinalflahea) ••••••••••••••••••• 21.52 
A r g e n tin ida e (a r g en tin e s ) • • • • • • • • • • • • .. • • .. • .. • • .. " 9 • 4 2 
Ariidae (sea catflshes) .......................... ,,42 
Ariommidae (driftfishes) .................................. 30,60 
Aspredlnldae (banjo catfishes) ••••••••••••••••••• 42 
Astronesthldae (soaggletootha) ••••••••••••••••• 9.43 
Ateleopidae (atelQopids} ••••••••••••••••••••••• ~.50 
Atherinidae (silversldes) ...................... 16.47 
Auchenipteridae (auchenipterid catflshes) ......... 42 
Aulopldae (aulopids) •••••••••••••••••••••••••• 10,42 
Auloatomidae (trumpetfishes) •••••.••••••••••••••• 50 
8allstldae (triggerfishes)" ...... , ................ ., 31,61 
Bathyclupeidae (bathyclupelds) .................... 55 
llathylaconidae (bonythroats) ................... 10,43 
Batbylagidae (deepsea swelts) ••••••••..•••••••• 9.42 
llathypteroidae (trlpodflah) ........................... 11.44 
Bathysaurldae (deepsea lizardfishes) •••••••••••.• 11 
II a t r a c ho i did a e (t 0 a d f i s he s ) . • .. . . • • .. • . • • • • • • • • • 12 , 4 5 
llelonidae (needleflshes) ......................... 15.47 
Berycldae (alfonsinos) .................................. 17.48 
Blenu1iJae (corubtooth blenn1es) ................ 27.57 
llothidae (lefteye flounders) ................... 031 J 61 
Bramidac (pomfrets) ••••.•.•.•..•...••••••••••• 2J.53 

Branchiostegidae (tilefishcs) ••••••••••••••••• 22,52 
Bregmacerotidae (codlets) ••••••••••••••••••••• 13.47 
Brotulidae (hrotulas)o •••••••••••••••••••••••• 14.46 
Bythitidae (brotulas) ••••••••••••••••••••••••• 14.46 
Callionymidae (dragonets) •••••••••••••••••••••• 8,58 
Callorhynchidae (plownose chimaeras) ••••••••••• 5.33 
Caproidae (boarfishea) •••••••••••••••••••••••• 11.49 
Carangidae (jacks) •••••••••••••••••••••••••••• 22,53 
Carapldae (pearlfishes) ••••••••••••••••••••••• 14.46 
Carcharhinldae (requeim sharks) •••••••••••••••• 3,35 
Centrolophidae (ruffs).~ •••••••••••••••••••••• 30.60 
Centropomidae (snooks) •••••••••••••••••••••••• 20.51 
Cetorhinldae (aee Lamnidae) 
Chaetodontidae (butterflyfishes) •••••••••••••• 25.56 
Chauliodontidae (viperfishes} ••••••••••••••••• 10.43 
Chaunacidae {sea toads) •••••••••••••••••••••••••• 45 
Chl111aeridae (shortnose chimaeras) .••••••••••••• 5.33 
Chlorophthalmidae (greeneyes) ••••••••••••••••• 11,44 
Cirrhitldae (hawkfishes) •••••••••••••••••••••• 25.56 
Clinldae (clinlda) ............................... 27,58 
Clupeidae (herrings) •••••••• o •••••••••••••••••• 8.39 
Coogridae (conger eels) •••••••••••••••••••••••• 7.40 
Coryphaenidae (dolphins) •••••••••••••••••••••• 23,53 
Cottidae (sculplns)o ••••••••••••••••••••••••• o19.50 
Crurirajidae (crurirajid skatea}6 •••••••••••••••• 37 
Cyclopteridae (snailflshes) ••••••••••••••••••• 20.50 
Cynoglossidae (tonguefishes)~ ••••••••••••••••• 31.61 
Cyprinodontidae (killifishes) ••••••••••••••••• 15.47 
Dactylopteridae (flying gurnards) •••••••••••••••• 51 
Dactyloscopidae (sand stargazers) .............. 27.58 
Dasyatidae (stingraya) ••••••••••••••••••••••••• 4.38 
Diodontidae (porcupinefishes) ••••••••••••••••• 32,61 
Diretmidae (splnyf1ns) •••• 0 .................... 16,48 
Dysommidae (arrowtooth eels) .................... 6.41 
Echeneldae (remoras) •••••••••••••••••••••••••• 22,52 
Eleotridae (sleepers) ••••••••••••••••••.••••••••• 58 
Elopidae (ladyfishes) ............................ 5.39 
EmmelichthYiddc (rovers) •••••••••••••••••••••• 23.53 
Engraulidae (anchovies). G It ...................... 8,39 
Ephi ppidae (s pade f 1s hes) ••••••••••••••••••••••••• 56 
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Esocidae (pikes) ••••••••••••••••••••••••••••••• 9.42 
Eurypharyngidae (3ulpers) •••••••••••••••••••••• 1,41 
Evermannellidae (sabretoothfishes) ............. 12.45 
Exocoetidae (flyingfishes) •••••••••••••• t •••• ,15.41 
Fistulariidae (cornetfishes) •••••••••••••••••• 1B.50 
Gadidae (codfishes) ••••••••••••.•••••••••••••• 14.46 
Gasterosteidae (aticklebacks) .•••••••••••••••• 1B,50 
Gempylidae (snake mackerels) ••••••••••••••• ~ •• 29.59 
Gerreidae (mojarra8) ••••••••••••••• ~ •••••••••• 24,54 
Gibberichthyidae (gibberfish) •••••••••••••••••••• 16 
Giganturidae (giganturids) •••• " •••••••••••••• 12,43 
Ginglymoatomatidae (see Orectolobidae) 
Gobiesocidae (clingfishes) •••••••••••••••••••• 13.45 
Gobiidae (gobies) .............................. 28.58 
Gonoatomatidae (bristlemouths) ••••••••••••••••• 9.43 
Grammicolepidae (diamond dories) ••••••••••• ~ •• 17.49 
Grammidae (basslets) •••••• ~ .................... 21.52 
Grammistidae (soapfishes) ••••• ~ ••••••••••••••• 21,51 
Gurgesiellidae ••••••••••••••••••••••••••••••••••• 31 
Gymnuridae (see Dasyatidae) 
Ilaemulidae (grunts) ••••••••••••••••••••••••••• 24,54 
Ualosaul"idae (halosaurs) ...... , ••••••••••••••••• 7.41 
Hemiramphidae (halfbeaks) ...................... 15.41 
Hetel"enchelidae (heterenchelids) ••••• , •.••••••• 6.40 
lIexanchidae (cow sharks) ••••••••••••••••••••••• 2.33 
Uimantolophidae (footballfishes) ••••••••••••••••• 45 
Ilalocentridae (squirrelfishes) •••••••••••••••• 11,48 
Uypophthalmidae (lookdown catfishes) ••••••••••••• 42 
Idiacanthidae (black dragonfishes) •••••••.•••• lO.43 
Inermiidae (bonnetmouths) ••••••••••••••••••••• 23,54 
Ipnopidae (ipnopids) •••••••••••••••••••••••••• 11.44 
Istiophoridae (billfishes) ••.••••• ~ ••••••••••• 30.S9 
K y P ho 8 ida e (s e a c hub s ) • • .. • • • • .. • .. .. • .. • .. • • • • • .. • • • 2 5 , 55 
Labridae (wrasses) •••••••••••••••.•••••••••••• 25.57 
Lamnidae (mackerel sharks) •••••••••••• ~ •••••••• 3,34 
Lamprida e (opahs) ................................. 18.49 
Lepisosteldae (gars) •••••••••••..•••••••••••••• 5.39 
Liparidae (see Cyclopteridae) 
Lipogenyidae (lipogenyids) ••••••••••••••••••••• 1,41 
Lobotidae (trlpl~tails) ........................... 23.54, 

Lophiidae (goosefishes) ••••••••••••••••••••••• 13.45 
Lophotidae (crestfishes) •••••••••••••••••••••• 18.49 
Loricariidae (armored catfishea)~ •••••••••••••••• 42 
Lutjanidae (snappers) ••••••••••••••••••••••••• 2l.54 
Luvarldae (louvara) ••••••••••••••••••••••••••• 30,60 
Macrorhamphosidae (snip~fi8hes} •••••••••••••••••• 50 
Macrouridae (grenadiers) ••••••••••••••••••• ~ •• 14.41 
Malacanthidae (sand tileflshes) ••••••••••••••• 22.52 
Malacosteidae (loosejaws) ••• ~ ••••••••••••••••• 10t43 
Megalopidae (tarpons) •••••••••••••••••••••••••• 5.39 
Melamphaidae (bigscalefishes) •••• , ••••••••••••••• 16 
Melanostomiidae (scaleless dragonflshes) ••••••• 9.43 
Merluccii4ae (merluccid hakes).f •••• ' ••••••••• 14.46 
Microdesmidae (wormfishes) •••••••••••••••••••• 28.58 
Mobulidae (mantas) ••••••••••••••••••••••••••••• 5.38 
Molidae (molas) ............................. , •• 32.62 
Monacanthidae (filefishes) •••••••••••••••••••• 31,61 
Moridae (moras), ................................. , If 13,46 
Moringuidae (spaghetti eels) ••••••••••••••••••••• 40 
Mugilidae (mullets),., •••••••••••••••••••••••• 26.56 
Mullidae (goatfishes) ••••••••••••••••••••••••• 24,55 
Huraenesocidae (ptke congers) •••••••••••••••• ,.6.40 
Muraenidae (morays) •••••••••••••••• " •••••••••• 6.40 
Myctophidae (lanternfishes) ••••••••••••••••••• 12,44 
Myliobatidae (eagle rays~ •••••••••••••••••••••• 5,38 
Myxinidae (hagfishes) •••••••••••• , ••••••••••••• 1~33 
Narcinidae (see Torpedinidae) 
Nemichthyidae (snipe eels)., ••••••••••••••••••• 1.41 
Neoscopelidae (neoscopelids) •••••••••••••••••• 12,44 
Nettastomatidae (duckbill eels) •••••••••••••••• 6.40 
Nomeidae (man-of-war fishes) •••••••••••••••••• 30,60 
Notacanthidae (spiny eels) ••••••••••••••••••••• B,41 
Odontaapididae (sand tigers) ••••••••••••••••••• 3.35 
Ogcocephalidae (batfishes) •••••••••••••••••••• 13,45 
Omosudidae (omosudids) •••••••••••••••••••••••• 11,44 
Ophichthidae (snake eels) •••••• , ••••••••••••••• 1.40 
Ophidiidae (cusk-ecls) •••••••••••••••••••••••• 14.46 
Opisthoproctidae (spookfishes) ••••••••••••••••• 9.42 
Opistognathidae (jawfishes) ••••••••••••••••••• 26,57 
Orectolobidae (carpet sharks) •••••••••••••••••• 2.J4 
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Oreosomatidae (oreas) ................................. 11 
Osmeridae (smelts) .............. e .................... e ... 8,42 
Ostraciidae (boxfishes) .......................... e .32.62 
Oxynotidae (humantin) ••••••••••..•••••••••••••••• 33 
Paralepidae (barracudinas) •••••••••••••••••••• 11.44 
Pemphe rida e (sweepe rs) ................................ 24 .55 
Percichthyidae (temperate basses) ••••••••••••• 20.51 
Percophldae (flatheads) ........................ 27.51 
Peristediidae (armored searobins) ••••••••••••• 19.50 
Petromyzontidae (lampreys) ••••••••••••••••••••• 2.33 
Pimelodidae (pimelodid catfishes) •••••••••••••••• 42 
Pleuronectldae (righteye flounders) ••••••••••• 31.60 
Poeciliidae (llvebearers) •••••••.••••••.•••••• 15,41 
Polymixiidae (beardfishes) •••••••••••••••••••• 16.48 
Polynemidae (threadfins) ....................... 26.51 
Pomacanthidae (angelfishes) ••••••••••••••••••• 25.56 
Pomacentrldae (damselfishes) ••••••••••••••••••••• 56 
Pomadasyidae (grunts) ••••••••••••••••••••••••• 24.54 
Pomatomidae (bluefishes) ••••••••••••••••••••••••• 52 
Priacanthidae (bigeyea) ••••••••••••••••••••••• 21,52 
Pristidae (sawfishes) ..................................... 4.36 
Pristiophoridae (saw sharks) ••••••••••••••••••••• 33 
Proscylliidae (see Scyliorhinidae) ••••••••••••••• 35 
Pseudorajidae (wormnose skates) ••••••••.••••••••• 37 
Rachycentridae (coblas) ........................... 22 D 52 
Rajldae (skates) .•••••••••••••••••••••••••••••• 4,37 
Regalecldae (oarfishes) to ........................... 18,49 
Rhincodontidae (whale sharks) •••••••••••••••••• 3,34 
Rhlniodontldae (see Rhincodontidae) 
Rhinobatidae (guitarfishes) ••••••••.••••••••. e.4 a 36 
Rhlnochimaeridae (longnose chimaeras) •••••••••• 5,33 
Rhinopterldae (see Myliobatidae) ••••••.•••••.••.• 38 
Saccopharyngidae (swallowers) ••••••.••.•••••.•• 7.41 
Salmonidae (trouts) •••••.•.••••.•••.•••.••••••• 8,42 
Scaridae (parrotfishes) •.••...•.•.•.••••••...• 26.57 
Sclaenldae (drums) .••...•.•......•........•.•• 24,55 
Scomberesocidae (sauries) .••.••••.••..•.•..••.... 47 
ScoUlbridae (macke eels) .•••• & ................... 29,59 
Scopelarchidae (pearleyes) •.••••••....•••••• e .12,45 
Scopelosauridae (scoplesaurlds) •••••.••••••••• 12,44 

Scorpaenidae (scorpionfishes)o •••••••••••••••• 19,50 
Scyliorhinidae (cat sharks) •••••••••••••••••••• 3.35 
Serranidae (sea bassea), •••••••••••••••••••••• 20.51 
Serrivomeridae (serrivomerids) ••••••••••••••••• 7.41 
Soleidae (soles) •••••••••••••••••••••••••••••• 31.61 
Spa rid a e (po r g i e s ) • '" • • • • • • , • • • • • • • • • • • • • .. • • • • • 24 » 5 4 
Sphyraenidae (barracudas) ••••••••••••••••••••• 26,56 
Sphyrnidae (hammerhead sharks) ••••••••••••••••• 3.33 
Squalidae (dogfish sharks) ••••••••••••••• , ••••• 4.33 
Squatinidae (angel sharks) ••••••••••••••••••••• 4.33 
Stephanoberycldae (pricklefishes) •••••••••••••••• 16 
Sternoptychidae (hatchetfishes} •••••••••••••••• 9,43 
Stichaedae (prlcklebacks) ••••••••••••••••••••• 21.58 
Stomlatldae (scaly dragonfishes) •••••••••••••• lO,43 
Stromateldae (butterfishes) ••••••••••••••••••• 30,60 
Syngnathidae (pipefishes) ••••••••••••••••••••• 19,50 
Synodontldae (lizardfishes) ••••••••••••••••••• 10.44 
Tetraodontidae {puffers) •••••••••••••••••••••• 32.61 
Torpedlnidae (electric rays) ••••••••••••••••••• 4.36 
Trachichthyldae (slimeheads).I1 •••••••••••••••• 16.48 
Trachlpteridae (ribbonfishes) •••••• ~ •••••••••• 18.49 
Triacanthodidae (spikefishes) •••••••••••••••••••• 61 
Triakidae (see Carcharhinidae) ••••••••••••••••••• 35 
Trichiuridae (cutlassfishes} •••••••••••••••••• 29.59 
Triglidae (searobins) ••••••••••••••••••••••••• 19.50 
Uranoscopidae (stargazers) •••••••••••••••••••• 27.57 
Urolophldae (see Dasyatldae) ••••••••••••••••••.•• 38 
Xenocongridae (false morays) ••••••••••••••••••• 6.40 
Xiphildae (swordfishes) ••••••••••••••••••••••• 30,59 
Zeidae (dories) .••••••••• & •••••••••••••••••••• 11,48 
Zoarcidae (eelpouts) •••••••••••••••••••••••••• 14,46 
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Alphonsinos (Herycidae) ••••••••••••••••••••••• 17,48 
Anchovies (Engraulidae) •••••••••••••••••••••••• 8,39 
Angelfishes {Pomacanthidae) ••••••••••.•••••••• 25.56 
Angel sharks (Squatinidae) ••••••••••••••••••••• 4.33 
Anthiids (see Serranidae) •••••••••••••••••••••••• 51 
Aphyonida (Aphyonidae) ••••••••••••••••••••••••••• 14 
Argentines (Argentinidae) •••••••••••••••••••••• 9.42 
Armored catfishes (Loricariidae) ••••••••••••••••• 42 
Armored Searobins (Peristediidae) ••••••••••••• 19.50 
Arrowtooth eels (Dysommidae) ••••••••••••••••••• 6,41 
Ateleopids {Ateleopidae) ••••••••••••••••••••••••• 50 
Auchenipterid catfishes (Auchenipteridae) •••••••• 42 
Aulopus (Aulopldae) ••••••••••••••••••••••••••• 10,44 
Banjo catfishes (Aspredinldae) ••••••••••••••••••• 42 
Barracudas (Sphyraenidae) ••••••••••••••••••••• 26.56 
Qarracudinas (Paralepldae) •••••••••••••••••••• 11.44 
Basslets (Grammidae) ............................ 21.52 
Batfishes (Ogcocephalidae) •••••••••••••••••••• 13.45 
Bathyclupeids (Bathyclupeidae) ••••••••••••••••••• 55 
Beardfishes (Polymixiidae) •••••••••••••••••••• 16,48 
Bigeyes (Pr iacant hidae) ••••••••••••••••••••••• 21,52 
Bigscaleflshes (Melamphaidae) •••••••.•••••••••••• 16 
Billfiahes (Istiophoridae) •••••••••••••••••••• 30.59 
Black dragonfishcs (ldiacanthidae) •••••••••••• lO.43 
Bluefishes (Pomatomidae) ••••••••.•••••••••••••••• 52 
Boarflshes (Caproldae) •••••••••.••••••••.••••• 17,49 
Bonef is hea (AI bulidae) •••••••••••••••.••••••••• 6,39 
Bonnetmouths {Inermiidae) ••••••••••••••••••••• 23,53 
Bonythroata (Bathylaconidae) •••••••••••••••••• 10,43 
Boxfiahes (Ostraciidae) ••••••••••••• ., ••••••••• 32,62 
Bristlemouths (Gonostomatidae) ••••••••••••••••• 9.43 
Brotulas (Bythitidae) ••••••••.•••••••••••••••• 14,46 
Butterfishes (Stromateidae) ••••••••••••••••••• 30,60 
Butterflyfishes (Chaetodontidae) •••••••.•••••• 25,56 
Cardinalfishes (Apogonidae) ••••••••••••••••••• 21,52 
Carpet sharks (Orectolobidae) •••••••••••••••••• 2,34 
Cat sharks (Scyliorhinidae) •••••.•••••••••••••• 3,35 
Chimaeras (Chimaeridae) •••••••••••••••••••••••• 5,33 

Clingfishes (Gobiesocidae) •••••••••••••••••••• 13.45 
Clinids (Clinidae) •••••••••••••••••••••••••••• 27.58 
Cobias (Rachycentridae) ••••••••••••• ~ ••••••••• 22.52 
Codfishes (Gadidae) ••••• , ••• ~ ••• _ ••••••••••••• 14.46 
Codlets (Bregmacerotldae) ••••••••••••••••••••• 13,47 
Combtooth blennies (Blenniidae) ••••••••••••••• 27,57 
Conger eels (Congrldae) •••••••••••••••••••••••• 7.40 
Cornetfishes (Fistulariidae) •••••••••••••••••• 18,50 
Cow sharks (Hexanchidae) ••••••••••••••••••••••• 2.33 
Crestfishes (Lophotidae) •••••••••••••••••••••• 18.49 
Crucirajid skates (Crucirajidae) •••••••••• , •••••• 37 
Cuskeela (Ophidiidae) ••••••••••••••••••••••••• 14.46 
Cutlassfishes (Trichluridae) •••• ~ ••••••••••••• 29.59 
Damselfishes '(Pomacentridae) .... ,. •••• ' ••••••••••••• 56 
Daggertooths (Anotopteridae) •••••••• ~ ••••••••• 11.45 
Deepsea anglers (Lophiiformes) •••••••••••••••• 13,45 
Deepsea lizardfishes (Bathysauridae) ••••••••••••• 11 
Deepsea smelts (Bathylagldae) •••••••••••••••••• 9.42 
Diamond dories (Grammicolepidae) •••••••••••••• 17.49 
Dogfish sharks (squalidae) ••••••••••••••••••••• 4.33 
Dolphins (Coryphaenldae) •••••••••••••••••••••• 23,53 
Dories (Zeidae) •••••••••••••••••••••••• , •••••• 17,48 
Dragonets (Callionymidae) ••••••••••••••••••••• 28,58 
Drlftfishes (Ariommidae) •••••••••••••••••••••• 30,60 
Drums (Sciaenidae) •••••••••••••••••••••• , ••••• 24 J 55 
Duckbill eels (Nettastomatidae) •••••••••••••••• 6,40 
Eagle rays (Myliobatidae) •••••••••••••••••••••• 5,38 
Eelpouts (Zoarcidae) •••••••••••••••••••••••••• 14,46 
Electric rays (Torpedinidae) ••••••••••••••••••• 4.36 
False morays (Xenocongridae) ••••••••••••••••••• 6.40 
Fangtooths (Anoplogasteridae) •••••••••••••••••••• 17 
Filefishes (Honacanthidae) •••••••••••••••••••• 31.61 
Flatfishes •••••••••••••• ~ ••••••••••••••••••••• 31.61 
Flatheads (Percophidae) ••••••••••••••••••••••• 27.57 
Flyingfishes (Exocoetidae) •••••••••••••••••••• 15.47 
Flying gurnards (Dactylopteridae) •• ~ ••••••••••••• 51 
Footballfishes (llimantolophidae)" ................. 45 
Foureyefishes (Anablepidae) ••••••••••••••••••• 15.48 
Freshwater eels (Anguil1idae) •••••••••••••••••••• 40 
Frogfishes (Antennariidae) •••••••••••••••••••• 13.45 '" '" 



Gars (Lepisosteidae) ••••••.••••••••••••••••••• e5,39 
Gibberfish (Gibberichthyidae) •••••••••••••••••••• 16 
Giganturlds (Glganturidae) •••••••••••••••••••• 12.43 
Goatfishes (Mullidae) ••••••••••••••••••••••••• 24,55 
Gobies (Gobl1dae) •••••••••••.••••••••••••••••• 28.58 
Gooseflshes (Lophiidae) •••••••••••••••••••••• e 13,45 
Greeneyes (Chlorophthalmidae) ••••••••••••••••• 11.44 
Grenadiers {Macrouridae) •••••••••••••••••••••• 14.47 
Grunts (llaemulidae) ••••••••••••••••••••••••••• 24.54 
Gultarfishes {Rhinobatidae) •••••••••••••••••••• 4.36 
Gulpers (Eupharyngidae) •••••••••.•••••••••••••• 7,41 
lIagfishes {Hyxinidae) ........................... 2,33 
llalfbeaks (llemiramphidae) ...................... 15.41 
llalosaurs (Ualosaurldae) •••••••••••••••••••••• e 7 ~41 
Hammerhead sharks (Sphyrnidae) .................. 3.33 
Uatchetfishes (Sternoptychidae) •••••••••••••••• 9,43 
Ilawkfishes (Cirrhitidae) •••••••••••••••••••••• 25,56 
Herrings (Clupeidae) ••••••••••••••••••••••••••• 8,39 
lleterenchelids (Heterenchelidae) ••••••••••••••• 6,40 
Humantin (Oxynotidae) •••••••.•••••••••••••••••••• 33 
Ipnopids (Ipnopidae) ••••••.••••••••••••••••.•• 11,44 
Jacka (Carangidae) .••••••••••••••••••••••••••• 22,53 
Jawfishes (Opistognathidae) .•.••••••••.••••.•• 26,57 
Killifishes (Cyprinodontidae) ••.•••••••••••••• 15,47 
Ladyfishes {Elopidae) ..••.•••••• e •••••••••••••• 5.39 
Lampreys (Pet romyzontidae) ••.••••••.•••••••••.• 2,33 
Lancetfishes (Alepisaurldae) •.•••••.•••.•••.•. 11.44 
Lanternfishes (Myctophidae) .•.•••••••.••••.••• 12.44 
Leafnose skates (Anacanthobatidae) •••••••••.••••• 31 
I.eatherjackets (Nonacanthidae) ••••••••••• ,.- •••• 31.61 
Lefteye flounders {Bothidae) ••••.••.•••••••••• 31,61 
Lipogenyids (Lipogenyidae) ••••••••.•••••••••••• 7.41 
Livebearers {Poeciliidae) ...................... 15,41 
Lizardfishes (Synodontidae) ••••••••.••••••••• olO.4 J, 

Longnase chimaeras (Rhinochimaeridae) •.•..•.••• 5,33 
Lookdown catfishes (llypophthalmidae) .............. 42 
LoosejawB (Nalacosteidae} ......................... 10.43 
Louvars {Luvaridae) ............................ " •• 30,60 
Hackerels (Scombridae) ......................... 29,59 
Nackerel sharks (Lamnidae) ....................... J» 3'. 

~lan-of-war fishes (Nomeidae) ••••••••••• " •••••• 30,60 
1'1antas (Hobulidae) ••••••••••••••••••••••••••••• 5.38 
Merluccid hakes (Merlucclidae) •••••••••••••••• 14.46 
Mojarras (Gerreidae) ••••••• 8 ••••••••••••• , •••• 24.54 
1'1olas (Molidae) ••••••••••••••••••••••••••••••• 32.62 
Moras (Moridae) •••••••• " .. " •••••••••••• " ••••••• 13.46 
Morays (Muraenidae) •••••••••••••••••••••••••••• 6.40 
Mullets {Mugilidae) ••••••••••••••••••••••••••• 26.56 
Needlefishes (Belonidae) •••••••••••••••••••••• 15.47 
Neoscopelids (Neoscopelidae) •••••••••••••••••• 12.44 
Oarfishes (Regalecidae) ••••••••••••••••••••••• 18.49 
Omosudids (Omosudidae) •••••••••••••••••••••••• 11.44 
Opahs (Lampridae) ............................... 18.49 
Oreos (Oreosomatidae) •••••••••••••••••••••••••••• 17 
Parrotfishes (Scaridae) ••••••••••••••••••••••• 26.57 
Pearleyes (Scopelarchldae) •••••••••••••••••••• 12.45 
Pearlfishes (Carapidae) ••••••••••••••••••••••• 14.46 
Pike congers (Muraenosocidae) •••••••••••••••••• 6.40 
Pikes (Esocidae) ••••••••••••••••••••••••••••••• 9.42 
Pimelodid catfishes (Pimelodidae) •••••••••••••••• 42 
Pipeflshes (Syngnathidae) ...................... 19,50 
Plownose chimaeras (Callarhynchidae) ••••••••••• 5.33 
Pomfrets (Bramidae)~e ••••••••••••••••••••••••• 23.5J 
Porcupinefishes (Diodontidae) .••.••.•••.••••.• 32.61 
Porgies (Sparidae) •••••••••••••.•••••••..••••• 24.54 
Pricklebacks (Stichaeidae) •••••••••••••••••••• 27.58 
Pricklefishes (Stephanoberycidae) ...... " •••••••••• 16 
Puf fe ra (Tet raodont idae) .......................... 32.61 
Requiem sharks (Carcharhinidae) •.•••.•••••••••• 3.35 
Remoras (Echeneidae) ............................. 22,52 
Ribbonfishes (Trachipteridae) ••••••••••••••.•• 18.49 
Righteye flounders (Pleuronectidae) ••••••••••• 31.60 
I).()vers (Emmelichthyidae) ......................... 23.53 
Ruffs (Centrolophidae)"." ... 0 ..................... 30,60 
Sabretoothfishes (Evermannellidae) •••••••••••• 12.45 
Sand lances (Ammodytidae) •••••••••• : •••••••••• 28.58 
Sand starga~ers {Dactyloscopidae) ••••••••••••• 27.58 
Sand tigers (Odontaspididae) ••••••••••••••••••• 3.35 
Sand tilefishes (Malacanthidae) •.••••••••••••• 22.52 
Sau~ies (Scomberesocidae) •••••••••••••••••••••••• 47 
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Sawfishes (Pristidae) •••••••••••.•••••••••••••• 4.36 
Sa~ sllarks (Pristiophorldac) ••••••••••••••••••••• 33 
Scaleless dragonflshes (Melanostomiidae) ••••••• 9.43 
Scaly dragonfishes (Stomiatidae) •••••••• , ••••• 10.43 
Scopelosaurids (Scopelosauridae) •••••••••••••• 12.44 
Scorpionfishes (Scorpaenidae) ••••••••.•••••••• 19.50 
Sculpins {Cottidae) •••••••••••• ~ ............... 19,50 
Sea bas8e~ (Serranidae) •••••••• ~ •••••••••••••• 20,51 
Sea catfishes (Ariidae) •••••••••••••••••••••••••• 42 
Sea chubs (Kyphosidae) ••••••••••. ~ •••••••••••• 25.55 
Searobins (Trlg1ldae) ••••••••••••••••••••••••• 19.50 
Sea toads (Chaunacidae) ........................... 45 
Serrivomerids (Serrivomeridae) •••••••••••••••• 17.41 
S 11 ark s • • • • • • • • • • • • • • • • • • • • • • .. • • • • • • • • ~ • • .. • • • • • • 2 , 3 3 
Shortnose chimaeras ............................. 5,33 
Silversides (Atherinidae) ••••••••••••••••••••• 16,47 
Skates (Rajidae) ••••••••••••••••••••••••••••••• 4.37 
Sleepers (Eleotridae) .............................. 58 
Slickheads (Alepocephalidae) ••••••••••••••••••••• 43 
Slimeheads (Trachichthyidae) •••••••••••••••••• 16.48 
Smelts {Osmeridae) ••••• " .................... " ••• 8,42 
Snaggletooths (Astronesthidae)~ ••••••.••••••••• 9.43 
Snailfishes (Cyclopteridae) ••••••••••••••••••• 20.50 
Snake eels (Opilieh thidae) •••••• ., ................ 7 • 40 
Snake mackerels (Gempylidae) •••••••••••••••••• 29.59 
Snappers (Lutjanldae) ••••••••••••••••••••••••• 23.54 
Snipe eels (Nemichthyidae) •••.••••••••••••••••• 7,41 
Snipeflshes (Macrorhamphosidae) •••••••••••••••••• 50 
Snooks (Centropomidae) ••••••••••••.••••••••••• 20,51 
Soapfishes (Grammistidae) ••.•••••••••••••••••• 21,51 
Soles (Soleidae) •••••••••••••.•••••••••.•••••• 31,61 
Spadefiahea (Ephippldae) .••••••••••.•.• ~ ••••••••• 56 
Spaghetti eels (Horinguidae) •••••••••••••••••••• • 1.0 

Spikefishes (Triaeanthodldae) ••.•••.••.•. ~ ••••••• 61 
Spiny eels (Notacanthidae) ••••••••••••••••••••• 8.41 
Spinyfins (Diretmidae) .••••••••••••.•••••••••• 16,48 
Spookfishes (Oplsthoproctidae) •••••.••••••••••• 9.42 
Squirrelfishes (lIolocentridae) ................. l7.48 
Stargazers (Uranoseopidae) •.•••••••••••..••••• 27,57 
Sticklebacks (Gasterosteidae) •••••••.••••••••• 18.50 

Stingrays (Da8yatid~e) ••••••••••••••••••••••••• 4.38 
Sturgeons (Acipenseridae) •••••••••••••••••••••• 5,39 
Surgeonfishes (Acanthuridae) ..... " ••••••••••••• 29,59 
Swallowers (Saccopharyngidae) •••••••••••••••••• 7.41 
Sweepers (Pempheridae) •••••••••••••••••••••••• 25.55 
Swordfishes (Ziphiidae) ......................... 30.59 
TarpQns (Megalopidae) .................. ~ •••••••• 5.39 
Temperate basses (Percicthyldae) •••••••••••••• 20.51 
Threadfins (Polynemldae) •••••••••••••••••••••• 26.57 
Thresher sharks (Alopiidae) •••••••••••••••••••• 3.34 
Tilefishes (Branchiostegldae) •••• , ............. 22,52 
Toadfishes (Batrachoididae) ••••••••••••••••••• 12.45 
Tonguefishef,J (Cynoglossidae) •••••••••••••••••• 31.61 
Triggerfishes (Balistidae) •••••••••••••••••••• 31.61 
Tripletails (Lobotidae) ••••••••••••••••••••••• 23.54 
Tripodfish (Bathypteriodae) ••••••••••••••••••• 11.44 
Trouts (Salmonidae) ............ " •••••••••••••••• 8.42 
Trumpetfishes (Aulostomidae) ••••••••••••••••••••• 50 
Viperfish (Chauliodontidae) ••••••••••••••••••• lO,43 
Whale sharks {Rhincodontidae) •••••••••••••••••• 3.34 
Wormfishes (Microdesmidae) •••••••••• , ••••••••• 28.58 
Wormnose skates (Pseudorajidae).· ••••••••••••••••• 37 
Wrasses (Labridae) ••••••••••••••••••• , ••••••• w25.57 
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