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- 2. Adaptations of Fish
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The metabolism of marine fish is influenced by the abundance, accessibility
and composition of the food, by parasites, intra- and interspecies relationships
and by the nature of the surrounding medium - temperature, pressure, illumi-
nation, gas content, salts and other substances, and perhaps radiation. The fish
in turn influence some of these parameters, such as the quantity of food and the
composition of the water. Let us consider how fish adapt to these influences.

Shulman, G. E., & Love, R. M. (1999). Advances in marine biology-The biochemical ecology of marine fishes-Introduction. ADVANCES IN MARINE
BIOLOGY, VOL 36, Academic Press.
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Greographic regions are keyed 1o numbers for casy species caption reference. These regicns are highly arbitrary
and many species do not confine themselves 1o these limits, Also species may inhabit only & small portion of the
delimited area. But this docs grve a reasonable approximation of the fishes' range which should help aquarists
determine the environment needed for proper maintenance of the fishes,

. Temperate Western Atlantic.
. Tropical Western Atlantic.

. Tropical Eastern Facific.

. Temperate Eastern Pacific,
Temperate Western Pacific,
Choeania,

. Tropical Western Pacific.

. Great Barrier Reef,

Burgess, W. E., Axelrod, H. R., & Hunziker, R. E. (2000). Dr. Burgess's atlas of marine aquarium fishes. TFH Publications Incorporbhd./

9. Morthern and Western Indian Ocean,
1¢. Red Sea,

11. Mew fealund.

12. Temperate Australia.

13, Tropacal Eastern Adantic.

4. Temperate Eastern Atlantic,

15. Mediterranean Sea.
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Myxiniformes

1 Myxinidae
Petromyzontiformes

2 Perromyzontidac
Chimaeriformes

3 Callorhynchidas

4 Chimaeridae

5 Rhinochimoeridac
Hexanchiformes

& Chlamydoselachidae

7 Hexanchidue
Heterodontilormes

A Hererodantidoe
Lamniformes

9 Rhancodontidas

10 Orrectolobadas

11 Culmitaspadidac

12 Larrnisbae

19 Zeyliorhiniclae

14 Carcharhinidae

15 Sphyenidas

ualiformes

16 Sgualidae

17 Pristiophoridas

18 Sqpeatinidaes
Rajifarmes

19 I'ristidac

20 Torpedinidac

21 Ehinohatidae

22 Rajilae

23 Dasyanidae

24 Potamrvgonsdae

25 Hexatrygonidas

4% Mylichatididac

2 Mobulidae
Ceratodoniilormes

28 Ceratodontidas
[..:pidn;hmﬂl’umn

2% Lepidosirsnidas

30 Protoprerwdae
Coelacanthiformes

AL Latimmerindae

Oteoglossiforines
EI-T Dutenglomiaduc
18 Panresdonmndne
3 Hiodontldae
A0 Motapleridas

y

Systematic List of the Families
of Fishes of the World
(after Nelson, 1984)

41 Mormyridac

12 Geymnorchidoes
Elopiformes

43 Flopidas

44 Megalopidas

45 Albulidae

46 Halosauridac

47 Notacanthidae

48 Lipogenyidas
Anguilliformes

A9 Anguillictac

5 Heterenchelyidac

41 Maoringuidas

52 Menoconprides

53 Myrocongridas

54 Muraeridae

35 Memichthyidae

6 Cremaridae

57 Synaphobranchidae

58 Oypleiadshidas

59 Mettasiematidae

G0 Colocongridae

&1 Macrocephenchelyidae

62 Congridae

63 Derichitlyadae

B Secrivomerudae

6% Hnccopharyngiidae

6t Enrrpharvngicue

67 Monegnathidae
Clupeiformes

68 Denticipitidas

69 Clupeidae

70 Engraulididae

71 Chirocenirides
Gonorynchiformes

72 Chamidac

73 Gonorynchicdae

74 Eneriidss

75 Phractolsemmidae
Cypriniformes

Th Creprinidac

77 Pailorhynchidae

T8 Homalopaeridae

T Ciabaticiclee

B0 Gyrinocheilidae

Bl Catcatomidae
Characiformes

B2 Citharinidae

A3 Hemiodontidae

84 Cuorlmanidae

B85 Anosremidac

Bt Erythrinidas

B7 Lebsasinidae

BB Casteropelecidae

89 Crenoluciidas

b Hepeeridas

" Characidae
Siluriformes

B0 plommystadae

93 loaluridae

24 Bagridae

9% Cranoglanididae

Q6 Siluridac

97 Schilbidae

98 Pangasinioe

99 Amblycipindae

100 Amphilidas

100 Akysadac

102 Ssoridac

1143 Claridae

10 Heterspreustidag

1¥5 Chacidae

1is Crlyridae

107 Malapreruridae

L8 Ariidae

L Mlaresidae

b1 Mochokidee

LEL Emanaediclae

112 Auclsenipleridae

113 Pimelodidae

I14 Ageneinsidag

115 Helopgenidies

116 Cerapsicdee

117 Hypophilaloides:

B Aspredinidae

11 Tri ridac

120 Callichrbyidas

121 Loricariidas

122 Astoodlepadac
Crymnoiilfermes

123 Srernopygislkae

124 Bhamphichrhyidae

125 Hypopanyidae

126 Apteronotidas

127 Grymnotides

128 Elecrrsphaoridas
Salmoniformes

129 Esovidae

130 Umbridae

131 Argemninidoe

132 Bathylagidse

139 dapisthoprocridae

1H Alepocsphalicdas

135 Searsiidac

156 Tepidogalaxiidas

157 Osmeridae

138 Plecuslessadae

139 Salangldse

140 Sundasalangidae

141 Rerropinnidae

142 Gealaxhickes

L4 5 Salmvo il

Sromiiformes

FH Gomestomatidae

145 Sternoprychidac

144 T'hatichthyidac

47 Chaulindantidae

B Sreemibidae

148 Astromesthidoe

1540 Melamsstoonidaes

151 Malacosreidae

152 Tdincanthidae
Anlopiformes

153 Aulopididae

154 Chlarophrhalmicdae

155 Scopelarchidas

156 Macosudidae

157 Siymdnm'rme

158 Gaganturidac

13% Paralepadidae

160 Amuopieridne

161 Evermuanne Hidae

162 Ohmesudidac

163 Alcpisauridac

1tk Pseudatrichonotidae
Myctophifirmes

16% Menscopelidae

Ity Myerophida:
Percopsiformes

167 Perenpsidas

Ihg ipr;’md-udﬂn

1HY Amblvoeps
Gadiformes

170 Muraenalephdidae

171 Moridue

172 Mezlananidae

175 Bregmacerotidas

174 Grandialae

175 Mertucchidae

176 Macrouridae

hidiiformes

177 Cphidiidae

178 Carapides

179 Bythat il

LAD Aphyenidae
Batrachoidifarmes

1E&] Barrachaididas

182 Lophiidac

183 Antennartidae

188 Brochionichihysdee

185 Chaunacidac

186 Ogeocephalidac

187 Ca wnidac

188 Ceratiidae

189 Ciiganractinicas

190 Meeceraryidae

1911 1nnphr|_l,lm|ﬂar;

192 Oinearodidae

143 “ITmumatichihyidee

194 Centrophrymidac

195 Dicoratiidec

196 Himantolophidae

1497 Mebanocetdae
Gobiesociformes

198 Grobiesocidoe

199 Alaberidac

odontiformes

20 Brococridae

201 Hemirsmphsdae

202 Helonidae

203 Seamberesochlae

204 Orryaiislae

205 Adrianichthyidag

206 Horaichthyidase

207 Aplocheilickae

208 Cyprinodontidas

209 Crsdeidas

210 Anablepida

211 Jenynsidae

212 Poeciliidae
Atheriniformes

213 Arherinidae

214 lsonidoe

215 Mclanotacniidac

216 Nenstethidae

217 Thallosrethidae

[}

218 Lampridas

219 Veliferidae

220 Lophaoticlas

21 Radiicephalidas

222 Trachipteridoe

223 Repalecidac

224 Stylephorida

225 Mecleopodidac

226 Mirapannidae

227 Emzeniophoridag

226 Megalomyceridue
Beryciformes

22% Monocentrididae

230 Trachichiliyidas

231 Ausomalopadae

232 Darcimidae

133 Anoplogastridas

234 Ber

23% Holoceniridae

236 Polymixiidae

A4 Srephanaberyaidse

23 Melamiphaidae

239 Gibbetichthyidae

240 Fondeletiddae

241 Harbosrisiidae

242 Ceromimidac
:"i.rﬂl'ml

244 Macraracre

rurocyttidae

45 Zeidac

246 Oremsomntidoe

247 Grammicolepididae

248 Caproidas
Gasrerosteiformes

249 Hypoprychidae

250 Aularhynchidae

25] Gasterosteidae
Indestomiformes

257 Indostomides

Pegasiformes
253 Pegasidas
iformes
254 Aulostomidas
155 Flanlariidae
256 Macrorham phosidas
257 Cenrriscidac
258 Solenostomixdae
2585 Svngnathidaz
rImcs
260 Daciyloprerudae
Synbranchilormes
261 Svabranchidss
acniformes
26l Scorpacmidac
263 Svnunceiidae
26i Carscanthidss
265 Ay
266 Motaccidae
267 Congiopodidae
268 Triglidac
264 Plarycephalidazs
270 Hoplichthyidse
271 Anoplepematidas
272 Hexagrammidae
27% Faniclepadidoe
274 Normamchihyidase
275 Breuniicae
276 Cottidae
277 Cotrecvane phoridas
278 Comephoridag
279 Peychrolatidae
280 Aponidac
281 Cycloprieridas
Perviformes
282 Centropomidse
283 Percichthyidae
284 Serranidae
285 Grammistidse
286 Peeudachromides
287 Crrammadas
288 Mesiopidas
289 Acanthoclimidae
290 Gilaucosomacidae
291 Teraponidu
292 Banjosidae
293 Kuhlinkac
204 Centrarchidae
295 Percida
296 Priacanthidae
267 Apogonidoe
208 Danolestidae
2%% Sillaginidae
M0 Malacanthidae
301 Labracoglossidae
302 Lacianidae
103 Pomaromidae
304 Rachyoentridae
3 Echeneididae
b Carangidae
7 Nematintiidse
Wi Coryphaenidas
W0 Apelectidae
310 Menidae
111 Leiograthidae
3L2 Bramidse
313 Cardselidae
314 Arripidae

315 Emmelichthyidac
316 Lutjanidae

M7 Caesionidas
318 Lobotidac

31% Crerreidac

520 Haemululae
321 Ioermisdoe

22 Splrid:w

323 Centrocunthidae
324 lerhrinidss
329 WNemipteridae
326 Sciaemidse

327 Mullidae

326 Monodactyiulae
328 Pempherididpc
350 Leprobramidac
331 Bathyclupeidee
332 Toxetidae

333 Coracinidae
134 K yphodidae

337 Rhinojrenidae

313E Choerodoniudas

1% Pemacanthidae

3 Enoplosidae

3] Pentocsrofidas

T Nandidue

343 Oplegnathidae

344 Cichlidae

345 Embiotocidue

146 Pomacentridae

347 Gadopsidae

HH Cirrhatidae

F4% Chironemidae

350 Apl

151 Cheilodocrylidse

352 Lasrhdicae

353 Crasoniidae

154 Cepolidas

355 Mupgilidoe

356 Sphyreenidae

357 Polynemidac

358 Labridae

3159 Odacidse

Ml Scarwdac

36l Eat]:]lmm:ri.d#

362 Zoarcidas

I3 Stichacidae

364 Crypeacanthodida

35 Phalididac

b Anarhichadidise

357 Prilichrhyulae

168 Faproridae

369 Scyvalinadue

370 Bowichrhyidae

F71 Nerotheniidee

372 Harpagileridae

373 Bathydraconidee

:;; {a"hl_nnidnhrid#
pistognathidoe

3T Cnngrngu.didnn

377 Chissmwdontidas

378 Champsodontidac

aTe Nmpﬁbﬂ

380 Pholidichthyidae

A8l Trickodoniidae

382 Trachinidac

383 Uranoscopidse
584 Trichonotidae
385 Creodiidac

386 Leproscopedae
187 Percophidae
388 Mugidoiduae
349 Cheimarrhichthyidae
190 Trpterygiidac
191 Dacryloscopidas
392 Labrisomi

193 Clinudae

T Chaenopaadae
3135 Blenniidac

106 loosteicae

T Schindberivae
39 Ammostyidue
WE Calisonymidae
A0 Draconettidae
A1 Bhyocichthyidae
02 Elc‘l::hlbd.l:-l
0% Gobiidae

44 Gobssididae
05 Trypauchenidae
406 Kracmeriidaes
407 Macrochesmisdae
408 Kurnidae

40% Acanthuridac
410 Siganidae

41§ Scombrolobracidae
412 G e
413 Trichiuridae
414 Scombiridaee

415 Miphiidac

416 Luvanidae

417 Tatiophoridae
418 Amarsipidac
419 Centrolophiclae
420 Nomeidae

421 Ariammaridac
422 Terragonuridae
423 Suremateidae
424 Nombaniidas
425 Heloastiidos

426 Helostomatidae
427 Oxphronemidae
428 Luciocephalidac
429 Channidae

430 Mapacembelidae
43 Chaudhuriadae

Fleuronectiformes

432 Prenvoddidac
433 Citharidae
434 Borhidae

433 Pleuronect idae
436 Cynoglossidae
457 Boletdae

Tetrandontiformes

438 Triscanthuedidee
438 Tracamhidac
440 Balisidae

44| Osrrachidac

442 Triodoniidas
443 Teirsadonridac
444 Diodontidac
445 Molidae
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http:/ /www.fishbase.org /Summary /SpeciesSummary.php2lD=244&AT=pacifict+salmon

Q About this page User feedba Uploads | Relaled species ﬂ m(
C)\

Oncorhynchus tshawytscha (Walbaum, 1792)
Chinook salmon

Upload your photos and videos

Pictures | Google image

Add your observation in Fish Watcher
Native range | All suitable habitat | Point map | Year 2100

A

Oncorhynchus tshawyischa — . - - -
Male picture by McDowall. B M : h

4 2ed as pot e been reviswad
Aquzhlaps Dats sources; GEIF OBIS

Oncarhynchus ishaw

Classification / Names Common names | Synonyms | Catalog of Fishes (gen., sp.) | ITIS | CoL | WoRMS | Cloffa

Actmopterygii (ray-finned fishes) > Salmoniformes (Salmons) > Salmonidae (Salmomnids) > Salmoninae
Etymology: Oncorinnchus: Greek. onyx, -ychos = nail + Greek, rhyngchos = snout (Ref. 45335); tshawytscha:
tshawyischa which 1s the vernacular name of this species in Kamchatka (Ref. 1998).

Environment / Climate / Range Ecology

Marine; freshwater; brackish; benthopelagic; anadromous (Ref. 51243); depth range 0 - 375 m (Ref. 58426).
Temperate; 0°C - 25°C (Ref 35682); 72°N - 27°N, 136°E - 109°W (Ref 54251)

Distribution Countries | FAD areas | Ecosystems | Occurrences | Point map | Introductions | Faunafri

Arctic. Northwest to Northeast Pacifie: drainages from Point Hope, Alaska to Ventura River, California, USA:
occasionally strays south to San Diego in California, USA. Also in Honshu, Japan (Ref. 6793), Sea of Japan (Ref.
1998), Bermg Sea (Ref. 2850) and Sea of Okhotsk (Ref. 1998). Found in Coppermine River m the Arectic. Several
countries report adverse ecological impact after introduction.

Length at first maturity / Size / Weight / Age

Maturity: Ly 82.2 range 7 -2 cm
Max length : 150 em TL male/unsexed; (Ref. 40637); common length : 70.0 cm TL male/unsexed: (Ref. 9258);
max. published weight: 61.4 kg (Ref 27547); max_ reported age: 9 years (Ref. 12193)

Short description Morpholegy | Merphometrics

Dorsal spines (total): 0; Dorsal soft rays (total): 10-14; Anal spines: 0; Anal soft rays: 13 - 19; Vertebrae: 67 - 75.
Distinguished by the small black spots on the back and on the upper and lower lobes of the caudal fin, and the
black gums of the lower jaw (Ref. 27547). Body fusiform, streamlined, noticeably laterally compressed in large
adults, somewhat deeper than other species (Ref. 6885). Gill rakers wide-spaced and rough: pelvic fins with
axillary process (Ref. 27547). Fish in the sea are dark greenish to blue black on top of head and back, silvery to
white on the lower sides and belly; numerous small, dark spots along back and upper sides and on both lobes of
caudal; gum line of lower jaw black (Ref 27547). In fresh water, with the approach of the breeding condition, the
fish change to olive brown, red or purplish, the color change being more marked in males than in females (Ref.
27547).

Glossary Search |(eg. epibenthic)

Adults return to natal streams from the sea to spawn (Ref. 27547). Fry may migrate to the sea after only 3 months
in fresh water, some may stay for as long as 3 years, but generally most stay a year in the stream before migrating
(Ref. 27547). Some individuals remain close inshore throughout their lives, but some make extensive migrations
(Ref. 27547, 44894). Also found in lakes (Ref. 1998). Possibly up to 375 m depth (Ref. 6793). Epipelagic (Ref.
58426). Food 1n streams 1s mainly terrestrial msects and small crustaceans; m the sea, major food tems mnclude
fishes, crustaceans. and other invertebrates (Ref. 27547). Young are preyed upon by fishes and birds (such as
mergansers and kingfishers); adults are prey of large mammals and large birds (Ref. 1998). Highly regarded game
fish (Ref. 27547). Flesh is usually red, but some are white; the red meat commands a higher price (Ref. 27547).
Marketed fresh, smoked, frozen, and canned. Eaten steamed. fried, broiled, boiled, microwaved, and baked (Ref
9988). Viscera said to contain high vitamin A content and used successfully as food for hatchery fish (Ref. 28971,
28977).

Biology

Life cycle and mating behavior Maturity | Reproduction | Spawning | Eggs | Fecundity | Larvae

Adults migrate up to 4,827 km upstream to spawn (Ref. 6850). Migration from the sea begins in December so that
the the first fish are near river mouths by spring (Ref. 27547). Once a female selects a spot, she begins to dig a
nest, driving away other females during the period of nest building. The female 1s attended by a larger, dominant
male and several smaller males who drive away other males. While the female digs the nest, the male courts her by
coming to rest beside her and quivering; by swimming about over her. touching her dorsal fin with his body and
fins; and occasionally nudging her side gently with his snout (Ref. 28978). Upon completion of the nest, the
female drops into it and is immediately joined by the dominant male. The fish open their mouths, vibrate, and eggs
and sperm are released. At this point smaller males may dart into the nest and release sperm. The female then
quickly moves to the upstrem edge of the nest and begins to dig. The eggs are covered and a new nest 1s made. The
whole process is repeated until the female releases all her eggs. which may take several days. The male then leaves
the female and may mate with another female. The female guards the nest for as long as she can. Spent adults
usually die a few days after spawmng. (Ref. 1998, 27547). Reproductive strategy: synchronous ovarian
organization, determinate fecundity (Ref. 51846).

Main reference Upload your references | References | Coordinater | Collaborators

IUCN Red List Status (Ref. 115185)
Not Evaluated
CITES (Ref. 115941)

Not Evaluated

CMS (Ref. 116361)

Net Evaluated

Threat to humans

[ ] Potential pest (Ref. 12257)

Human uses

Fisheries: highly commercial; aquaculture: commercial; gamefish: ves; aquarium: public aquariums

FAO(Aquaculture: production: fisheries: production, species profile; publication : search) | FishSource | Sea
Around Us

More information

Countries Common names Age/Size References Collaborators
FAOQ areas Synonyms W Aquaculture Pictures
Ecosystems Metabolism -weight Agquaculture profile  Stamps, Coins Misc.
Occurrences Predators Length-length Strains

Introductions Ecotoxicology Length-frequencies  Genetics

Stocks Reproduction Morphometrics Allele frequencies Speed
Ecology Maturity Meorphology Heritability Swim. type
Diet Spawning Larvae Diseases Gill area
Food items Fecundity Larval dynamics Processing Otoliths
Food consumption  Eggs Fecruitment Mass conversion Brains
Ration Egg development Abundance Vision

Tools

Bio-Quiz | E-book | Field guide | Identification keys | Length-frequency wizard | Life-history tool | Point map
Classification Tree | Catch-MSY

Special reports

Check for Aquarium maintenance | Check for Species Fact Sheets | Check for Aquaculture Fact Sheets

Download XML

Summary page | Point data | Common names | Photos

Internet sources

Alien/Invasive Species database | Aquatic Commons | BHL | Cloffa | EOLDSystems | Websites from users | Check
FishWatcher | CISTI | Catalog of Fishes (gen., sp.) | DiscoverLife | ECOTOX | Faunaffi | Fishtrace | GenBank
(genome, nucleotide) | GloBI | GOBASE || Google Books | Google Scholar | Geogle | IGFA World Record
MitoFish | National databases | Otolith Atlas of Taiwan Fishes | Public aquariums | PubMed | Reef Life Survey
EFE Identification | Scirus | SeaLifeBase | Tree of Life | Wikipedia(Go, Search) | World Records Freshwater
Fishing | Zeolegical Record

of some properties based on models

Page, L.M. and B.M. Burr, 1991 A field guide to freshwater fishes of North America north of Mexico.
Houghton Mifflin Company. Boston. 432 p. (Ref 5723)

Preferred temperature (Ref. 113969): 0.7 - 8, mean 3.5 (bazed on 561 cells)

Phylogenetic diversity index (Ref. 82803): PDsy=0.5000 [Uniqueness, from 0.5 = low to 2.0 =high].

Trophic Level (Ref 69278): 44 =0.7 se; Bazed on diet studies.

Resilience (Ref. 69278): Medium, minimum population doubling time 1.4 - 4.4 vears (tm=4; tmax=2; Fec=4,000).

Priorr=10.38, 2 8D range = (.14 - 0.99, log(r) =-0.97, 8D log(r)= 0.48, Based on: 3 tgen, 1 tmax, 7 Fec records
ulnerability (Ref. 39133): High to very high vulnerability (62 of 100) .

Price category (Ref. 80766): Very high.

Entered by Luna, Susan M.

T— 2; X y

Modified by Luna, Susan M.



http: / /www.fishbase.org /Summary /SpeciesSummary.php2lD=877&AT=shark —

N Main reference Upload your references | References | Coordinator @ Compagno, Leonard 1V, | Collaborators
Compagno, L.J.V., 1984 FAO Species Catalogue. Vol. 4. Sharks of the world. An annotated and illustrated

catalogue of shark species known to date. Part 2 - Carcharhiniformes. FAQ Fish. Synop. 123(4/2):251-655. Fome:
FAOQ. (Ref. 244)

IUCN Red List Status (Ref. 1151385)

e - Near Threatened (NT)
CITES (Ref. 115041)
Not Evaluated
e’ CMS (Ref. 116361)
Mot Evaluated
Aboul this pege | Languages | Lsar fedbacks | Citalion Uploards | Ristaled species Short description Morphology | Morphometrics Thraat to humans
- Traumatogenic (Ref. 4690)
Dorsal spines (total): 0; Dorsal soft rays (total): 0; Anal spines: 0; Anal soft rays: 0. A small shark with a short, Human uses
Carcharhinus melanopterus (Quoy & Gaimard, 1824) bluntly rounded snout, oval eyes, and narrow-cusped teeth; 2nd dorsal fin large; no interdorsal ridge (Ref. 5578). Fisheries: commercial; aquarium: public aquariums
Blacktip reef shark Yellow-brown above, white below; all fins conspicuous with black or dark brown tips also anterior and posterior FAO(Publication - ssarch) | FishSource | Sea Around Us
dark edging on pectoral fins and upper lobe of caudal fin; a prominent black tip of first dorsal fin set off abruptly
_ Upload your photos and videos Add your bservation in Fis by a light band below it; a conspicuous dark band on flanks, extending rearward to pelvic fins (Ref. 9997). Maore information _
Pictures | Videos _ Stamps, Coins Misc. | Google image Hative "‘"i‘{“ ;"“‘?“_'“".'ff' = Countries Common names Age/Size References Collaborators
B o - l—l |—| FAQ areas Synonyms Growth Aquaculture Picturss
'3 Biology Glossary SR o cpborti Ecosystems Metabolism Length-weight Aguaculture profile  Stamps, Coins Misc.
- . Inhabits shallow water close inshore on coral reefs and in the intertidal zone (reef flats), near reef drop-offs and ?“’ffer"_"es_ gre‘lm_ff loev iingt!l‘[.“gm . éim? (S:‘."”I"ds i
: L% close offshore (Ref. 244, 58302). Also found in mangrove areas, moving in and out with the tide (Ref. 6871) and 'Sri:;ﬁ;mm’ R:;:Tiluftizi} \Y,I“;gféiiu;:des Aﬁﬁ:{; suencies S;i‘;?erc
Carcharlinm melaropter i = = even in fresh water, but not in tropical lakes and rivers far from the sea (Ref. 9997). Occurs singly or in small Ecology Maturity Morphology Heritability ~ Swim. type
Fitas by Randll 1 s e 5 n_mm_mm:_ groups (Ref. 244, 54301). Prefers fishes but also feeds on crustaceans, cephalopods and other mollusks (Ref. Diet Spavming Larvae Dis Gill area
Classification / Names Gormrmon names | Synonyrs | Ctalog o Fishes: (gen. .3 | TS | Col | WorMS | Cofa 6871). Viviparous (Ref. 50449). May become aggressive to spear fishers and has been reported to bite people Feoditems Fecundity Larval dynamics Processing Otoliths
Elasmobranchii (sharks and rays) > Carcharhiniformes (Ground sharks) > Carcharhinidas (Requiem sharks) wading in shallow water (Ref. 6871). Reported to cause poisoning (Ref. 4690). 2 to 4 young of 46 to 52 cm are Feod consumption  Eges ) I‘{?mmm :"}_3?5 CONTVErsIon Brains
Etymology: Garcharhins: Greek, karcharos = sharpen + Greek, rhinos = nose (Ref. 43335). born per litter (Ref. 1602). Generally marketed fresh (as fillet), may be dried, salted, smoked (Ref. 5284) or frozen Ration Egg development  Abundance Visien
Environment / Climate / Range Ecology (Ref. 9987). Fins are valued for shark-fin soup (Ref. 9987); liver as source of oil (Ref. 9997). This species is Tools
Marine; brackish; reef-associated; amphidromous (Ref. 51243); depth range 20 - 75 m (Ref. 37816). Subtropical; commonly seen in public aquaria (Ref. 54301). Maximum reported weight from IGFA was 13.550 kg (Ref. Bio-Quiz | E-book | Field guide | Identification keys | Length-frequency wizard | Life-history tool | Point map
35°N - 25°S, T°E - 134°W 40637). Classification Tree | Catch-MSY | ) B ’ ’ )

Countries | FAD areas | Ecosysterns | Oourrences | Point mep | Introductions | Faunafri

Indo-Pacific; Persian Gulf (Ref. 68964), Red Sea and East Africa o the Hawaiian Islands and the Tuamoto Life cycle and mating behavior Maturity | Reproduction | Spawning | Eggs | Fecundity | Larvae Special reports
Archipelago. North to Japan and south to Australia. Apparently rare or absent in the more easterly groups. Also Check for Aquarium maintenance | Check for Species Fact Sheets | Check for Aguaculture Fact Sheets

eastern Mediterranean (through the Suez Canal). Viviparous, placental (Ref. 50449). Litter size 2-4 pups (Ref. 244) after an 8-9 months gestation period (up to 16

Longth at first maturity / Size / Weight / Age months in some localities) (Ref.58048). Size at birth ranges from 33-32 cm (Ref. 244); 48-30 cm TL (Ref.58048). Download XML

Mn:m: L7, range 91 - 120 e 2 Distinct pairing Wirh embrace (_Ref. 205)._Prec0pula§ory and courtship invelve the male closely following near the Surmmary page | Point dstz | Common names | Photos
Max lengih 200 cm TL malelunsexed; (Ref. 5575) female's vent which could possibly be guided by their sense of smell (Ref. 49562, 47987).

Internet sources

Aquatic Commons | BHL | Cloffa | BOLDSystems | Websites from users | Check FishWatcher | CISTI | Catalog of
Fizhes (gen., sp.) | DizcoverLife | DORIS | ECOTOX | Faunafti | Fishtrace | GenBank(genome, nuclectide) | GloBI
| GOBASE | | Google Books | Google Scholar | Google | IGFA World Record | MitoFish | Nationzl databases
Otolith Atlas of Taiwan Fishes | Public aquariums | PubMed | Reef Life Survey | Sciruz | SealifeBase | Tree of
Life | Wikipedia(Go, Search) | Werld Records Freshwater Fishing | Zeolegical Fecord

Estimates of some properties based on models

Preferred temperature (Ref 113968): 23.8 - 28.4, mean 27.4 (based on 397 cells).
Phylegenetic diversity index (Ref. 82805): PDsp=0.3000 [Uniqueness, from 0.3 = low to 2.0 = high].

Trophic Level (Ref. 69278): 3.9 =0.4 se; Based on diet studies.

Resilience (Ref. 65278): Very Low, minimum poepulation doubling time more than 14 years (Fec=2).
Vulnerability (Ref. 39133): High to very high vulnerability (69 of 100) .

Price category (Ref. 80766): Medium.

Entered by Carpenter, Kent E. Moedified by Casal, Christine Marie V.
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Coris julis (Linnaeus, 1758)
Mediterranean rainbow wrasse

Upload your photes and videos
Picoarsz | Videoz  Stamps, Coins Misc. | Google imags

Add your observation in Fish Watcher
IMative range | All switsble habitst | Point map | Year 2100

-

- ol
Corls julis 3 gaa s e 1ot it B v iewal
Nlale picture by Patmer, B Acuabiaps Data scurces: GRIF 0815

Classification / Names Common names | Synonyms | Catalog of Fishes {gen., sp.) | ITIS | Col | WoRMS | ClafTa

Actinopterygil (ray-finned fishes) = Perciformes (Perch-likes) = Labridae (Wrasses) = Connae
Etymolegy: Corfs: Greek, kore, -2z = pupil and also with themenaing of "maid” (Ref. 43333).
Environment / Climate / Range Ecology

Marnne; reef-associated; depth range 0 - 120m (Ref. 27113), usually 1 - 60 m (Ref. 4742). Temperate; 18°C -
22°C (Ref 27113); 39°N - 175, 32"W - 36°E

Distribution Countries | FAQ areas | Ecosystemns | Ooccurrences | Paint map | Introductions | Faunalri

Eastern Atlantic: 3weden to south of Cape Lopez, Gabon. Alse known from the Mediterranean Sea. Specimen of
Coris from Cape Verde and Senegal southward are probably Coris atlantica (Ref. 33411), here still trezted az a
junior zvnonym pending a definite publication of validity.

Size [ Weight / Age
Maturity: Ly 7 range 7 -7 cm

Max length : 30.0 cm SL maleunsexed; (Ref. 2683); commeon length : 20.0 cm SL male/unsexed; (Ref. 4742);
max. reported age: 7 vears (Ref. 72479)

Short description Morghology | Marphometrics

Dorzal spines (total): § - 10; Dorsel seft rays (total): 11-12; Anal spines: 3; Anal soft rayvs: 11 - 12. Snout with 4-6
cephalic pores. Spiny rays flexible. No scales on head and on base of dorsal and anal fins. Vertebrae 23-26. Males:
first 3 dorsal ravs elongated, with an orange or red and black spot. Aleng the flanks, 2- longitudinal zigzag crange
or red stripe. Females and juveniles: a longitudinal large whitish stripe along flanks, 2 mid-longitudinal zigzag,
dark brown stripe.

Biclogy Glossary Search (ieg emberthic

Occurs in the littors] zone, near rocks and eelgrass beds. Usually found between 1-60 m, but old males stay in
deeper water. Found in deeper waters during winter. Sometimes solitary, ameng recks, often with numerous
specimens in itz immediate vicinity. Buries itzelf in sand at night or when frightened. Feeds on small gastropods,
zed urchins, shrimps, worms. isopods and amphipods. Sexually mature when 1 vear old. Protogynous species;
females change sex to become males; specimen above 18 cm length are all males (Ref. 33382). Pelagic eggs (Ref
4742).

Life cycle and mating behavior Maturity | Repreduction | Spawning | Egos | Fecundity | Larvae

Females change zex to males before 18 cm TL. Sex reversal is completed in several weeks up to 3.3 months (Ref
34183, 34255, 35388). Also Ref. 103751,

IUCH Red List Status (Ref. 115185)

- Lezst Concern (LC)
CITES (Ref. 115941)

Mot Evaluated
CMS (Ref. 116361)

Not Evaluzted
Threat to humans

- Harmless

Human uses

Fisheries: minor commercial: gamefish: ves; aquarium: commercial
FAQ(Publication : zsarch) | FizhSource | Sea Arcund Us

More information

Countries Commeoen names Age/Size References Collaborators
FAQ areaz Synonyms Growth Aquaculture Pictores
Ecosystems Metabolizm Length-weight Aquaculture profile  Stamps, Coins Mise.
Occurrences Predators Length-length Strains Sounds
Introductions Ecotexicology Length-frequencies  Genetics Ciguatera
Stocks Feproduction Morphometrics Allele frequencies Speed
Ecology Maturity Morphology Hentability Swim. type
Diet Spawning Larvae Dizeases Gill area
Food items Fecundity Larval dynamics Processing Otoliths
Food eonsumption  Eggs Recruitment Mass converzion Brains

Eation Egg development Abundance Vizion

Toaols

Bie-Quiz | E-book | Field guide | Identification keys | Length-frequency wizard | Life-history teol | Point map |
Clzssification Tree | Catch-MSY |

Special reports

Check for Aquarium maintenance | Check for Species Fact Sheets | Check for Aquaculture Fact Sheets

Download XML

Summary page | Point data | Common names | Photos

Internet sources

Aquatic Commeons | BHL | Cloffa | Websites from users | Check FishWatcher | CISTI | Catalog of Fishes (gen.,
zp.) | DizcoverLife | DORIS | ECOTOX | Faunafni | Fishtrace | GenBank(genome, nucleotide) | GloBI | GOBASE |
| Google Books | Google Scholar | Google | IGFA World Record | MitoFish | National databases | Otolith Atlas of
Taiwan Fishes | Poblic aquariums | Pubhed | Reef Life Survey | Scirus | SealifeBase | Tree of Life | Wikipedia
(Go, Search) | World Records Freshwater Fishing | Zoological Becord

Estimates of some properties based on models

Preferred temperature (Ref. 11396%): 13.3 - 27.7, mean 19 (based on 636 cells).

Fhylogenetic diversity index (Ref. 82805): PDsp= 03000 [Unigueness, from 0.5 = low to 2.0 = high].

Bayesian length-weight: a=0.00933 (000775 - 0.01124), b=3.06 (3.01 - 3.11), in cm Total Length, based on LWE
estimates for this species (Ref. 03243).

Trophic Level (Ref. 6%278): 3.4 =0.1 se; Based on diet studies.

Bezilience (Ref. 69278): Medium, minimum population doubling time 1.4 - 4.4 vears (K=0.11; tm=1).
Priorr=0.99, 2 5D range = 0.7 - 1.41, log(r) = -0.01, 5D log(r) = 0.17, Based on: 1 K, 1 tgen, 2 tmax, records
Vulnerability (Ref. 39133): Moderate vulnerability (39 of 100) .

Price catepery (Bef. 80766): Very ugh.

Entered by Luna, Susan M. Medified by Ortafiez, Auda Kareen
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Epinephelus marginatus (Lowe, 1834)
Dusky grouper

Add your obzervation in Fish Watcher
Tative mnze| Al zitable habitat | Point map | Year 2100

AT

Upload vour photos and videos
Pictures | 3tamps, Coins Mizc. | Google image

Epingphelur margiaans = .
Picmre by Fandall, TE. re— — -
Epnaphains manmnans ’ s Dala soroes: G2IF OEIS
Classification ‘f MNames Comimon names | Synonyms | Catalog of Fishes {gen., sp.] | ITIS | Col | WeRMS | Claffa

Actinopterygii (ray-finned fizhes) > Perciformes (Perch-likes) > Serranidae (Sea bazses: groupers and fairy
basslets) = Epinephelinae
Etvmelogy: Epingphelus: Greek, epimephelos = cleudy (Ref. 433335).

Environment / Climate / Range Ecology

Manne; reef-azsociated; depth range 8 - 300 m (Ref. 27000), usually 7 - 30 m (Ref. 5221). Subtropical; 34°N -
4375, 63%W - 3R°E (Ref 3222)

Distribution Countries | FAQ areas | Ecosystems | Occurrences | Paint map | Introductions | Faunalr

East and Southwest Atlantic and Western Indian Ocean: East Atlantic: throughout the Mediterranean Sea, and
from the southern Bay of Biscay to southern tip of Africa. Strav specimens reported from the Britizh Isles, and
eastern English Channel (Wormandy, France; Ref. 92236). Southwest Atlantic: southeastern Brazil, Urugunay, and
Argentina. Westemn Indian Ocean: from tip of Affica to southern Mezambique and zouthem Madagascar. Reported
from Oman znd Lz Reunion 1.

Length at first maturity / Size / Weight / Age

Maturity: Ly 4%.2, range 37 - 54 cm
hdax length ijﬂlcmTL male/unsexed; (Fef. 12332); max. published weight: 60.0 kg (Ref 3222); max. reported
age: 60 years (Ref 94520)

Short description Morghology | Morphoemetrics

Diorsal spines (total): 11; Dorsal soft ravs (total): 14-16; Anal spines: 3; Anal soft rays: 8 - 9. Diagnosiz: head and
body dark reddizh brown or grevizh dersally, usually vellowish gold ventrally; irregular white, pale greenizh
vellow or silvery grev blotches usnally vizible on the body and head and mostly arranged in vertica] zeries; more
or less distinct black maxillary streak; dark brown median fins; distal edze of 2nal and caudal fins, often also
pectoral fine, narrowly white; pelvic fing blackizh distally; pectoral fins dark reddish brown or grey; margin of
zpincus dorzal fin and bazal part of the paired fins often golden yellow; head length 2.3-2.5 in 5L; convex
interorbital area; rounded precpercle, finelyv serrate, serrae at angle slightly enlarged; smooth subopercls and
interopercle; eve diameter greater than or subequal to interorbital width in fish 10-30 cm SL, less than interorbital
in fish over 40 cm SL; posterior and anterior nostrils subequal or posterior nostril slightly larger: maxillz naked,
reaching to or slightly past vertical at rear edge of eve; 2-4 rows of subequal teeth on midlateral part of lower jaw
(Beef. 89707).

http:/ /www.fishbase.org /summary /Epinephelus-marginatus.html

Biology Glossary Search (i eubonthic)

Adults prefer rocky bottoms (Ref. 5222), are zolitary and territorial (Ref 12382). Juveniles are found clozer to
shore (Ref. 48603) in rocky tidal pools (Ref. 48609). Enters brackizh environments (Ref. 37283). Mainlv feed on
crabs and octopi; larger individuals feed on a greater proportion of fishes, the majority of which are reef-aszociated
species (Ref. 6842). A protogynous hermaphrodite (Fef. 35367). Mature individuals form spawning aggregations
(Beef. 535367). Utilized as a food fish (Ref. 171). Readily caught by anglers (Ref. 5222). Not adapted well in an
aquarium (Ref 12382).

Life cycle and mating behavior Maturity | Repreduction | Spawning | Egos | Fecundity | Larvas

A monandric species (Ref. 35367). In Europe, sex reversal occurs when females are about 14-17 vears of age and
between 80 to 0 cm TL (Ref 51466). From another study, sex change occurs at 3% cm TL and 12 vears of age
(Feef. 535367), between 52-77 cm TL and 7-17 vears (Ref $4520). Protogyvnous hermaphrodite species, reaching its
firat zexual maturity as female at 5 vears and becoming male after 10 vears (zome females remain zo for zome
mare years). Spawning happens during summer.

Main reference Upload your references | References | Coordinater : Hesmatra, Phillip C. | Collaborators

Heemstra, P.C. and L.E. Randall, 1993 FAQ Speciez Catalogue. Vol. 16. Groupers of the world (familv
Serranidae, subfamily Epinephelinac). An annotated and illustrated catalogue of the grouper, rockeed, hind, coral
grouper and lyTetail species known to date. Rome: FAQ. FAO Fizh. Synop. 123(16):382 p. (Ref. 3222)

IUCN Red List Status (Ref. 115185)
Endangered (EN) (A2d), IUCN Grouper and Wrasse Specialist Group
CITES {Ref. 115941)

Net Evaluated
CMS (Ref. 116361)

Not Evaluated
Threat to humans

B Harmless

Human uses

Fisheries: highly commercial; gamefizh: yes
FAO(fisheries: production; publication : zearch) | FishSource | Sza Around Us

More information

Countries Common names AgelSize Beferences Collaborators
FAOQ areas Synonyms Growth Adquaculture Pictures
Ecozystemsz Metabolizm Length-weight Aquaculture profile  Stampz, Coins Mize.
Occurrences Predators Length-length Strains Sounds
Infroductions Ecotoxicology Length-frequenciezs  Genetics Ciguatera
Stocks Reproduction Morphometrics Allele frequencies Speed
Ecology Maturity Morphology Heritability Swim. type
Diet Spawning Larvae Dizeazes Gill area
Food items Fecundity Larval dynamics Procezsing Otoliths
Food consumption  Eggs Fecruitment Mazz conversion Brainz

Ration Egg development Abundance Wizion

Tools

Bio-Quiz | E-book | Field guide | Identification keys | Length-frequency wizard | Life-history tool | Point map |
Claszification Tree | Catch-MSY |

Special reports

Check for Aquarium maintenance | Check for Speciez Fact Sheets | Check: for Aquaculture Fact Sheats

Download XML

Summary page | Peint data | Common names | Photos

Internet sources

Aquatic Commaons | BHL | Cloffa | Websites from users | Check FishWatcher | CISTI | Catalog of Fishes (gen.,
zp.) | DiscoverLife | DORIS | ECOTOX | Faunafri | Fishtrace | GenBank(genome, nucleotide) | GleBI | GOBASE |
| Google Books | Google Scholar | Google | IGFA World Record | MiteFish | National databazes | Otolith Atlas of
Taiwan Fizhes | Public aguariums | PubMed | Feef Life Survey | Scirus | SealifeBase | Tree of Life | Wikipedia
(Go, Search) | World Records Freshwater Fishing | Zoological Record
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http:/ /www.fishbase.org /search.php

Mirrars : fishbase org | fishbase us | fishbase de | fishbase s | fishbase tw | FEEE | fishbaze ca
B . ) . ZE
Enplish | Espaiiol | Perlugués (Br. Pt } | Francais | Deutsch | ltaliano | Nededands | ﬁﬁsq:’ﬁ | ﬁﬁ%q:@{ | Elzhl:ﬂ:l [ More... ]

(33900 Species, 323100 Common names, 53600 Pictures, B
54700 References, 2300 Collaborators, 700000
Visits/Month)

FishBase consorium

FishBase

ver. (02/2018)

Home | FishEase Book | Best Photos | Hints | Guest Book | Downlead | Links | Fish Forum | Fish Quiz |

Fish\Waicher | lchihyology Course| LarvalBase | Team | Collaborators | Cuick Identificafion | Services

Common Name

| is w | | |{e.g. rainbow trout) Search

EF‘}‘{ 4.3.0.'61 Pycckui E;ﬁ%g %ﬁ[ ElAmvuc, More SC]'il!‘S...

Scientific Name

[ Advanced Match
Genus is e {e.g. Rhincodon)
SPECies | is v | (e.g. typus) () Random Species

Genus + Species | | [SD- ID |:|]

Why name assessments may be different between FishBase and the mdependent Catalog of Fishes (Eschmevyer,

2014

Glossary

| | (=.9.00phagy)
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Information by Family

| My

() Family infa.
() 4l fishes

() \dentification by pictures
() List of pictures
() Identification keys

(C) References (FishBase)
O Missing photos

() Mominal species () Stamps, Goins, Misc.
Mote: Lists may be incomplete. Some lists may be very long and will take time to load

Information by Country / Island

| v
Biodiversity Uses Toels

() Al fishes (0) Commercial (7 \dentification by pictures

() Freshwater () Anquaculturs () Identification keys

() Marine () Anuarium trade () Field guide

() Introduced () Iwasi () Occumences.

O Endemic O Game fishes O References

() Threatensd (7 FAO aquaculture () Missing data

() Dangerous () FAD catehes () Missing phatas

() Reef-associated () 1CES catch () Ecopath parameter

() Pelagic () Sea Around Us eateh () Bpecies Ecology Matrix

() Deep-water () Fish Loss () Checklist {=xtended)

O by Large Marine

Ecosystem

Mote: Lisiz may be incomplete. Some lists may be very long and will take time to load
MNote: A new dropdoven list will appear if a country has a sub-country (ex. Canada, USA, etc.)

Information by Ecosystem

O Graphs
() Species Ecology Matrix

Miseellansous
() Country info
() FAQ profile
O ResfBase profile
O Treaties & Conw.
() Collaboraters
(") Stamps, Coins, Misc.
O(:ummnm names
O Public aguariums
() MFA database
OSpa'lming aggregation

LA ] |

Biadiversity Tools
O All fishes o Trophic pyramids
() Desp-water (") Spedies Ecology Matrix
O Point data O Ecopath paramsters
() \dentification by pictures
(") \dentification keys
() Resilience of fishes

Miscellaneous

OEmsyshemirlh

Mote: Lists may be incomplete. Some lists may be very long and will take time to load
Regional Interfaces

O FishBase for Americas

() FishBase for Africa
(S=anch)

() FishBase for Afriea
[Home)

(") FishBase for the Red Sea
(") FishBase for HighaRCS
O FishBase for Europe

Mote: Tools without radio button are available from the Species Summary page.
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Information by Topic

Trophic ecology
() Diet
O Food items
O Food consumption
() Ratian

O Pradators

Phiysiclogy/Behavior
() Metabalizmn

O Gill area

() Brains

O Wision

(") Fish sounds
() Swim. speed

Life histony
i) Growih

() LA relationzhip
o Length frequencies
i) Recruitmant

[C:] Reproduction

i) Maturity

i) Spawning

O Fecundity

i) Eggs

[C:] Egp dew.

i) Larvas

i) Larval dynamics
O Abundance

Uszes

() Aquacufture

O Agquaculture profiles
O Intreductions

() Diseases

O Ciguatera

() Processing

() Ecotoxicology
O Genetics

() Allela frequencies
() Heritability

{7y Otoliths

() Maz= canversion

Mote: Lisiz may be incomplete. Some lists may be very long and will take time fo load

Tools

() Quick Identification
O Identification keys

() \dentification by
morphometrics
O Adverse introductions

(") Global introductions
O Inwasiveness

() Species by ecosystem
O Graphs

() SeaFocd Advizory

() Shifting Baselinas W2 -
Omline Toolset

O Preferred algae/planis of
herbivorous fishes

O Match names

o Disease dizgnosis

i) My Fish Page
Life-history ool
L-F Analysis

O Information gaps

o Sea Around Us

i) ISSCAAR Troph

[C:] FAD aquaculture

i) FAQ catches

i) Catch analysis
i) ICES catch

() Catch-MSY

O Clazzification List
() Classification Trae
O Fish statistics

() \Wiorld reconds

O Country codes

() Catzlogue of Life
() Fish collactions

(" Callection History
{3 Trophic pyramids
() Ecopath paramaters
O OSMOSE parameters
() Species in GolexSi

Mote: Tools without radio button are available from the Species Summary page.

Miscellaneous
() Treaties & Con.

) CITES

i CMS

() Maiional databases
O Mames by Languages
() Collaborators

() Public aquariums

O Expeditions

) video

O Stamps, Coins, Misc.
() Uploaded phatos online
() Editor meszages

O Mew species in FishBase
O Mew species in Welt der

Fische
O MNew photos

() Wehb Stats

) Top 100

O Coastal Transecis
Analysis Model [CTAM)

() Mabile Apps

O rfishbase: R interface to
FishBaze

() Aquallaps
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References

Author | | (5. Randall)

Title | | (e.g. Gilbert Islands)

Source | |

RefNo I:I (2.g. 32 or 32, 123, 2700)

Fish Journals ICES papers

List of publications on fishes in Zootaxa.

You can search references also in the independent Catalog of Fishes.

Associated Journal

Publish in our journal partner Acta Ichthyologica et Piscatoria the results of your primary research on fishes about growth, weight-length
relationships, reproduction (matunty, fecundity, spawning), food and diet composition, infroductions and range extensiens for faster
subsequent entry in (2016 impact factor: 0.670).

Indexed Journal

For journal editors: Would you wish that your journal were indexed in FishBase, please contact our librarian

References Citing FishBase

How to cite FishBase
To give due credit to the original authors, pleasze cite data taken from FishBase by Main Ref. and/or Data Ref. of the respective record.

Cite FishBase itself as

Froese, R. and D. Pauly. Editors. 2018. FishBase.
World Wide Web elecironic publication.

www fishbase.org, version (02/2018).

Disclaimer
FishBase present infermation on fishes as correctly as possible. However, we can not exclude errors, and neither we nor our pariners
can be held responsible for any damage that may arise from these.

Copyright

This work is licensed under a Creative Commons Aftribution-Noncommercial 3.0 Unported License. (CC-BY-NC).

You are welcome to include text, numbers and maps from FishBase in your own web sites for non-commercial use, given that such
inserts are clearly identified a5 coming from FishBase, with a backward link to the respective source page. Photos and drawings belong
to the indicated persons or organizations and have their own copyright statements. Photos and drawings with CC-BY or CC-BY-NC
copyrights can be used without further permission, with full attribution to the person or organization and the indication 'from FishBase'.

Mote: FishBase is also available on CO-ROM, with detailed information on population dynamics, genetics, morphology, trophic ecology,
physiology, ecotoxicology, reproduction, etc. See the FishBase homepage or the FishBase book for more information. FishBase was
asgembled with the help of many partners and with the support of the European Commission and other spensors. Contact us if you want
to provide pictures, data or reprints.

FichBase Team | Web Stats | Add new species | Touch screen | Labels RDE |
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