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HOTLINE FOR PROBLEMS
If you encounter any problemwhileinstalling or running FishBase, please contact:

The FishBase Project
c/oICLARM

MCPO Box 2631

0718 Makati City

Philippines

Td. No. (63-2) 845-0563 / 812-7686
Fax No. (63-2) 845-0606

E-mail : FishBase@cgiar.org

CARE AND HANDLING OF DISC

Do not touch the bottomside of the disk;
Do not expose the bottom-side to bright light, such as sunlight; and
Always keep the disk either in the CD-ROM drive or in the cover.

We have to charge US$30 for replacement of adamaged disk (includes airmail).

How to cite FishBase

FishBase is a scientific database, and this has the implication - among others- that its use and the use of
its contents are free aslong as due credit is given.
This may be done at different levels, for which we suggest different forms of citations:

. when referring to FishBase concepts and design, cite its architects (Froese and Pauly 2000);
when referring to a set of values extracted from a FishBase table, cite the author(s) of the
original data, e.g., “Houde and Zastrow (1993)”, or “Welcomme (1988)”. To help ustrack the
use of FishBase in the literature, we would appreciate your also citing Froese and Pauly
(2000) in an appropriate part of your text, as the source of the information;
when discussing the features of aFishBase table, cite the section documenting that table,
e.g., “Saaet d. (2000).”

References

Froese, R. and D. Pauly, Editors. 2000. FishBase 2000: concepts, design and data sources. ICLARM, Los Bafos, Laguna,
Philippines. 344 p.

Houde, E.D. and C.E. Zastrow. B93. Ecosystem- and taxon-specific dynamic energetics properties of fish larvae
assemblages. Bull. Mar. Sci. 53(2):290-335.

Sa-a, P., M.L. Palomares and D. Pauly. 2000. The FOOD ITEMS table, p. 182-188. In R. Froese and D. Pauly (eds.)
FishBase 2000: concepts, design and data sources. ICLARM, Los Bafios, Laguna, Philippines. 344 p.




Welcomme, R.L. 1988. International introductions

Contents

of inland aquatic species. FAO Fish. Tech. Pap. 294, 318 p.

LSt Of FIQUI S et X
LSt OF BOX S et Xii
LISt Of TableS e xiii
FishBase Registration FOIM e Xiv
O O W O e Y
I OO U G O e, 1
Wl COME O Fi SN BaSE e, 1
What' s New in FishBase 2000 e 2
Things NOt (Yet) iN FiSN B A, e 2
FishBaseand Groups Other than Fish e 3
LN Y O OO e 4
T B S QUIZ e, 6
TheMaKing Of FiShBaSe e, 7
How to Becomea FishBase Collaborator ... andWhy. 24
Publishingfor FishBase 26
FishBase Transl ations e 27
BUGS, BlanKS AN EX T O S e 29
A Quick Tour Through FiShBase e 32
Information in FishBase e 35
FishBasehas60 Main Tables e 35
SN CN DY SO O 35
Quick Identification 36



39

OB S SV MO S 39
Al SPECIES OF A FaMIIY 40
Different Checklistsby CoUNtrY. 40
ComMmMON NaMES 42
Population DYNamiCs bY Family 42
National DatabaS@S. ... e 44
TheFishWatcher Database e 44
TheNational Checklist Database . 46
ThelLocal Knowledge Database e 46
Graphs IN FISNBaSE 49
MISCOIANEOUS e 52
CECK NS e 52
Country TN O Mt ON e 52
FINfi S St At StiCS e 52
Eschmeyer sMUSBUMS e 52
Adverse INtrOdUCHIONS e 53
XD ONS ] 53
NOM N C A U e 54
The ORDERS Tabl€ e 55
TheFAMILIES Ta0lE e e e 60
Eschmeyer’ s Catalog Of FiSNeS e i ] 61
The ROI€ Of TaXONOMY. e 62
Introduction tOthe Catalog. . . e 64
OPECIES Of FiN O e 64



Generaof Fishes 69

Generaand SpeciesinaClassification 72
LiteratUr @ GO0 e 73
Errorsand DiSCrepanCies, e 75
The SPECIES Tabl€ e 76
The COMMON NAMES TabI€ e 85
The SYNONY M S T a0l e 92
DSt DU ON e 97
TRE ST OCK S T A € e e e 97
TheFAOAREAS TaD e 99
TheFAOAREAS REF Table e 100
The COUNT RIES Tl e 101
The COUNT REF Ta0l€ 105
ThelNTRODUCTIONS Tabl€, e 106
The OCCURRENCES Table, e 112
The EXPEDI TIONS Tabl€ e 118
FAO SUatiStICS e 122
FAO CalONeS e 122
FA O AQUACUIUL € i, 122
POpUIAtioON DYNaAMICS 129
The POPCH AR Tab € e 130
The LENGTH-WEIGHT Ta € e 131
The LENGTH-FREQUENCY Table 134
The LENGTH-LENGTH Ta € e 137
The POPGROW T TH Table e 138
AUXIMEE T C ANy B e 145

Vi



Seasonal Growth 150

NatUral MortalitY e 153
Y R O PO T O UL AN Y S i, 156
The RECRUITMENT Ta0le. e 164
Estimation of Life History Key Facts. e 167
TrOPNIC ECO OQY o 176
TheECOL OGY Table e 178
TheFOOD I TEM S Tab e, e 182
TRE DI ET T a0 € e 188
The RATION T Al e e 193
TREPOPOB T A € e 197
The PREDAT ORS Tabl€ e 199
TrOPNI C Py aMIOS 203
REPTOAU T ON i 205
The REPRODUCTION Tab e e 205
TheM ATURITY Tab e e 208
The SPAWNING Ta € e 211
Nty O P AN K O 215
TREEG G S Tab e e 215
TheEGGDEY Tal e 217
The L AR AE TaDlC e 220
LarValBaSe, 222
The BROODST OCK Tabl€ e 223
TheEGG NURSERY Table e 224
TheLARVAL NURSERY Table 225

vii



TheFRY NURSERY Table

Morphology and Physiology
TheMORPHOLOGY Table_ ... .
TheVISIONTable ...

Genetics and Aquaculture

The GENETICSTable

TheELECDAT Table______................

Aquaculture Species Profile

The DISREF and DISEASES Tables

The ABNORM Table

Other Tables

226

228

230

230

233

234

237

240

245

247

250

251

255

259

262

264

267

269

272

273

275

275

277

281

282

285



Pictures in FishBase

ThePICTURESTable

285

286

288

201

201

293

296

308

312

312

314

314

317

320

324



List of Figures

Fig. 1. FishBaseregistered usershby type of institution.
Fig. 2. Cumulative number of FishBase collaborators.
Fig. 3. FishBase 2000 screen for quick identification.
Fig. 4. Trend of themean trophic level of fishery landingsin FAO area 27 (N.E. Atlantic).
Fig. 5. Cluster analysis of extant ordersof fishesas determined by

evidence of common ancestry or by the appear ance of fossil forms.
Fig. 6. A phylogeny of Craniata showing the position of the so-called “ fishes’.
Fig. 7. Maximum length vs. temper atur e of Syngnathidae and miscellaneous species.
Fig. 8.An overview of the coverage of common namesin FishBase.
Fig. 9. Speciesdescriptionsof fishesat 5-year intervalsover timeascontained in FishBase.
Fig. 10. Cumulative number of international introductions of freshwater fishes,

over timeand by FAQ inland areas.
Fig. 11. World map of fish collection sitesas currently contained in FishBase.
Fig. 12. Latitudinal distribution of nominal catches by species.
Fig. 13. Time series of catch composition for Canada, Northwest Atlantic.
Fig. 14. Time series of total catch and aver age maximum size of

speciesin catch for Canada, Northwest Atlantic.
Fig. 15. Trophic pyramid of catchesin the North Atlantic (FAO area 21 and 27).
Fig. 16. Length distribution of tropical fishesvs. all other speciesin FishBase.

Fig. 18. Plot of length-weight relationships (log a vs. b) available for Micropterus salmoides.

Fig. 20. Body length vs. relative age (t-to) in Oreochromis niloticus niloticus.
Fig. 21. Auximetric grid, emphasizing the growth of captivefishes.
Fig. 22. Relationship between thevon Bertalanffy K and Ly parameters

for avariety of fish stocksin Greek waters.
Fig. 23. Plot of K vs. Wy.
Fig. 24. Dendrogram of similarities (X-axis. arbitrary units) in ‘growth space’.
Fig. 25. The effect of the amplitude parameter C on avon Bertalanffy growth curve.

Fig. 29. Two-dimensional yield-per-recruit plot of Plectropomus leopardus.
Fig. 30. Three-dimensional yield-per-recruit isopleth for Plectropomus leopardus

asafunction of relativesizeat entry (L /Ly) in thefishery, and of fishing mortality.
Fig. 31. Time series of landings, spawning stock biomass, recruitment and

fishing mortality of Atlantic cod (Gadus morhua) around Newfoundland, Canada.
Fig. 32. Example of a relationship between recruitment and parental stock

for Merlucciusmerlucciusin ICESVIIIcand | Xa

Fig. 17. Thetwo length-weight relationships presently availablein FishBasefor Lutjanus bohar.

Fig. 19. Auximetric plot for Sardinellalongicepsand of 20% of the data pointsfor other species.

Fig. 33. Length-frequency data of commercial Nile perch catchesin Lake Victoria.
Fig. 34. Per centage of herbivorous species of Cichlidae and of other fish, by latitude.
Fig. 35. Relationship between trophic levels and maximum length of fish species.

12
21
38
50

56
58
82
86
95

108
113
124
126

127
128
131
132
133
139
141
144

144
147
149
152
152
155
156
159

160

166

166

171

180
182



Fig. 36. Relationship between trophic level estimates and body length in 180 species of fishes,

Fig. 37. Diet composition, in % volume or weight of Oreochromis niloticus niloticus

INLake AWasa, B0 @,
Fig. 38. Contribution of main food itemsto fish stcomach contents

(in % weight or % volume) obtained from recordsin the DIET table.
Fig. 39. Relativeration of Gadus morhua compared with that of other fishes. ... ...
Fig. 40. Reative food consumption of tropical fishescompared with that of other species.
Fig. 41. Predator vs. prey length in miscellaneousfish species. . ..
Fig. 42. Per centage of hermaphr oditic fishesin relation to latitudinal range,
Fig. 43. Reproductiveload for varioustisnes. e
Fig. 44. Length at first maturity vs. asymptotic length. Same data asin Fig. 43,

but shown asplot of 100L, VS 100y e
Fig. 45. Seasonality of spawning in Engraulisringens off North/Central Peru.
Fig. 46. Relationshipbetween the mean development time of fish eggsand

the mean temper ature of thewater in which they develop. .. . .
Fig. 47. Temperature-adjusted development of fish eggsasa function of egg diameter.
Fig. 48. Relationship between mortality and growthinlarvae. . . .
Fig. 49. Relationship between reative brain weight and body weight.

Fig. 51. Relative oxygen consumption of Oreochromis niloticus niloticus

compared With miscallan@ous SPECIES.
Fig. 52. Aspect ratio (A = h’/s, h = height of the caudal fin; s= surface area of fin)

of apeagicfish (A =7.5) and abottomdweller (B=0.6)._..._ . .
Fig. 53. Reationship between swimming speed and body length of fishes.
Fig. 54. Relationship between gill areaand body Welght. e,
Fig. 55. Relationship between relative gill area of Oncorhynchus mykiss vs. itsbody weight.
Fig. 56. Chromosome number of freshwater fishescompared with

that of MiSCEllaNEOUS SPOCIES. i
Fig. 57. DNA cell content of Oreochromis niloticus niloticus and miscellaneousspecies.
Fig. 58. DNA cell content asa measure of cell sizevs. aspect ratio of caudal fin.______..._..._.....
Fig. 59. Expected vs. observed heter ozygosity of Oreochromis niloticus niloticus

and MisCallanEOUSTISNES.
Fig. 60. TheWinMap dialog box illustrating default setting. ... . .
Fig. 61. Distribution map for Oreochromis niloticus niloticusas created

with the*Exit & Print’ option.

Xi

187

190

192
195
198
202
207
209

210
212

218
219
229
235
235

238

242
243
246
246

251
253
253

257
297

310



List of Boxes

Box 1. An offer to taxonomists.

Box 5. Temperature and the maximum size of fish.
Box 6. Chronology of species descriptions.
Box 7. An offer to country and ecosystem experts. .
Box 8. Chronology and success of freshwater introductions.
Box 9. Darwin in FishBase,

Box 30. Thelatitudinal distribution of her maphr oditism.
Box 31 Thereproductive load OF fiSN. e,
Box 32. Temperature and the development of fish eggs.
Box 33. Brain size and oxygen consumption.
Box 34. DNA, cell size and fish swimming.
Box 35. Selective breeding of Niletilapia

Xii



List of Tables

Tablel. Valuesof selected life-history parameter s suggested for classifying theresilience/
productivity of fish populations OF SPECIES. e
Table 2. Median contribution to stomach contents (% volumeor % weight), if the respective
item wWasthe dominant fO0U.

Xiii

172

191
302
302



FishBase Registration Form

Attention . ICLARM, FishBase Project
Fax No. (63-2) 845-0606
E-mail: fishbase@cgiar.org
3 Floor, IRRI Collaborators Center
College, Los Bafios
Laguna 4031
Philippines

From

Hereismy registration infor mation:

Name

I ngtitution

Address

Fax No.

E-mail

FishBaseversion :

Number of users

Comments

Xiv



Foreword

The FishBase 2000 release summarises the accumulation and
structuring of knowledge on fish biology and ecology over the
more than 10 years since itsinception.

FishBase 2000 now covers over 25,000 species of fish known to
science, has over 70,000 synonyms and 100,000 common names in
over 200 languages. The names are the key to accessing knowledge
accumulated over time and mobilising scientific and non-scientific
knowledge systems. Over 25,000 pictures illustrate these fish and
information about them has been extracted from 20,000 references.
The classification of higher taxafollows the version of Eschmeyer’s
Catal og of Fishes updated in November 2000.

A number of new features blended into tested ‘old’ ones lifts the
user possihilities to yet another level:

The development of ‘Key Facts' by species, first implemented on
the web-version to great effect in late 1998, allows rapid estimation
of key indicators of relevance for managers and conservationists.
Estimates of these life-history indicators with ‘best estimates with
error margin’ can now be produced rapidly on the basis of
information already inside FishBase and re-estimated with the
user's own data, as required. As an additional complement, an
October 2000 update of IUCN’s list of threatened fishes is
incorporated.

FAO nominal catches from 1950 to 1998 and the further improved
presentation and analysis of trophic ecology information open to
all interested users the avenue for new types of global trend
analysis. The first innovative use of these features was
demonstrated by the publication in Science of the article on
‘Fishing down marine food webs' by Pauly et a. (1998) stimulating
much further work into trophic analyses.

As aresult, additional capabilities to construct trophic ‘Lindeman-
pyramids of ecosystems have been included in the 2000 release.
Moreover, all the underlying information on species and their key
features is never more than one or two mouse clicks away. By the
same token, new support for the parametrisation of ecosystem
models has been implemented.

The breadth and depth of information achieved so far, allows
asking new questions. This, in turn, allows shaping more analytical
routines or other outputs with the potential for making the database
more useful to scientific users. The constantly growing emphasis
on graphical presentations of data and the relationships between
different data sets as well as the derivation of synthetic indicators
like the ones mentioned above make it increasingly interesting to a
wider audience. It is hoped that the various tools will encourage



local applications of global knowledge through interfacing with
national data sets.

Even though some have rich aquatic resources, many African,
Caribbean and Pacific (ACP) countries are among the least
developed. Hence, the need for the creation of an enabling
environment for ACP science and research was recognised during
the dialogue on the Fisheries Research Initiative demanded by the
ACP-EU Joint Assembly (a parliamentary body composed of ACP
representatives and members of the European Parliament).
Strengthening partnership with these countries to jointly develop
concepts and management support for sustainable benefits from
their aguatic resources is a matter of priority. Among resulting
projects, one entitled ‘Strengthening fisheries and biodiversity
management in ACP countries' uses FishBase and its analytical
capabilities asitstechnical backbone.

The project therefore fulfills a specific role in relation to FishBase
and biodiversity work under Agenda 21 and an enabling role in
relation to the wider objectives of the ACP-EU Fisheries Research
Initiative. It does so by strengthening the operational and research
capacities in ACP countries, by promoting common information
production and management tools in ACP research and training
establishments and by holding regional ‘for & in which the
objectives of the ACP-EU Initiative will be pursued. This approach
is also very much in line with the Decision on aClearing House
Mechanism taken by the Jakarta Conference of the Parties to the
Biodiversity Convention (November 1995) ratified by record 157
countries. The best way to achieve this long-term goal isthrough a
broad-based partnership and dialogue. The type of cooperation
with greatest potential for lasting and multiplying effects on
sustainable development is through investment into human and
institutional capital with high knowledge content.

This project started in December 1996 and will last until June 2001.
Five regional training nodes respectively in Belize, Kenya, Namibia,
New Caledonia and Senegal cater for continued support to
colleagues using FishBase and the new sustainability concepts for
science and management in their subregions and ensuring
improved data coverage and information depth in FishBase.

FishBase 2000 is the last output of this project in the form of the
concept book, dataand image CD-ROMs. It will be again in English,
although French and Portuguese versions of the 1999 book will be
available on the CDs. This is largely to ensure that users and
collaborators in developing countries with still weak or relatively
expensive Internet penetration can have access to what more than
60,000 visitors enjoy every month on the website (see
www.fishbase.org).

Having incorporated key features by species, the most essential
functions of ecosystem analysis and of mapping resources,
FishBase 2000 is expected to remain stable in terms of its principal
components for the next years to come. The CD-ROMs are thus
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expected to serve for the next years, while waiting for the Internet
infrastructure to expand. Work on complementing the content of
FishBase will, of course, continue.

The newly created FishBase consortium of museums, fisheries
research institutes and international organisations with a fisheries
mandate has made an open-ended institutional commitment to
further develop and consolidate FishBase and keep it in the public
domain. The founding members of this open consortium are:
Swedish Museum of Natural History (Stockholm), Royal Museum
for Central Africa(Tervuren), Muséum National d’ Histoire Naturelle
(Paris), Institute of Marine Research (Kiel), Fisheries Centre of the
University of British Columbia (Vancouver), FAO (Rome) and
ICLARM (Los Bafos). The consortium members will thus ensure
that the shared knowledge platform for the more than 500 individual
and institutional collaborators, many joining as a result of the ACP
Project, and for the innumerable users around the world will
continueto thrive.

Thanks are more than ever due to the highly committed FishBase
Team. Thanks are also due to the rapidly growing number of

scientists, photographers, volunteers and institutions who share
their knowledge through FishBase with all users and who continue
to contribute to the development of the system’s content and

shape. It isan exciting undertaking in which the FishBase Team, the
many collaborators around the globe, the ACP countries and the
European Union are jointly investing in order to improve coverage
and breadth of utilisation for the benefit of all.

Cornelia E. Nauen and Jacques Prade

Former and New Chairs, respectively, of the
ACP-EU FishBase Project Steering Committee
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