Length-Weight Relationships
of Cuban Marine Fishes

Rapports poids longueur des poissons marins cubains

J.P. Garcia-Arteaga, R. Claro and S. Valle

Introduction

The length-weight relationships
(LWR) of fish are important in fisher-
ies biology and population dynamics
where many stock assessment models
require the use of LWR parameters. This
is in view of the fact that in the field it
is easier to measure the length of fish
than the weight. This contribution pro-
vides a compilation of LWR parameters
for fish caught in Cuba based on exist-
ing studies.

Materials

Estimates of the parameters of the
LWR (a and b) of the form:

W =alb )

were compiled from various published
and unpublished studies conducted in
Cuban waters. The majority of the pa-
rameters were assembled from avail-
able literature, supplemented by sets
from colleagues working in Cuba as
well as the eight sets of parameter es-
timates computed by the authors from
unpublished data. The resulting com-
pilation was subsequently standard-
ized so that the parameters a and b per-
tain to LWRs where W is expressed in
g and L is expressed in cm.

Results

Atotal of 140 sets of LWR param-
eters (a and b) for 94 species belong-
ing to 43 families of marine fish were
compiled during the study. These pa-

rameters are summarized in Table 1
together with the sources of the param-
eters and related information such as
the locality, sample size, size range,
and whether the LWR pertains to stan-
dard fork or total length.

The LWR parameters presented
here have up to now been largely un-
available to fisheries researchers out-
side Cuba. Their availability should
now facilitate across-site compari-
sons and the study of trends for the
species covered. We would like to
note, however, that the different en-
vironmental and biological condi-
tions of the populations should be
carefully considered when the pa-
rameters given here are applied to
other sites (e.g., to convert fish length
to weight).

Table 1. Length-weight relationship of marine fishes in Cuban waters (S - standard length, F - fork length, T - total length).

N Size LW Parameter
min-max
Family/Species (cm) a b Locality Reference

ORECTOLOBIDAE

Ginglymostoma cirratum 89 125-257 8 45x10° 3.04 SE Cuba L. Espinosa (pers. comm.)

ALOPIIDAE

Alopias superviliosns 13 1352108 3.51x 10?2 244 NW Cuba Quevedo and Aguilar (1984)
continued
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Table | (continued)

N Size 1.\Y Parameter
min-max
Family/Species (cm) a b Locality Reference
LAMNIDAL
Isurus oxyrinchus 14 150-210 F 0.50 x 10! 2.32 NW Cuba Quevedo and Aguilar (1984)
Lssirns oxyrinchus 72 123-367 S 1.26 x 102 2.58 NW Cuba L. Lispinosa (pers. comm.)
CARCHARHINIDAL
Carcharbinus falciformis 54 60-250 F 0.19 x 10" 293 NW' Cuba Quevedo and Aguilar (1984)
Carcharbinus falkifornms 228 80-314 S 1.01 x 102 3.06 NW Cuba l.. Espinosa (pers. comm.)
Carcharbinns lewcas 32 179-300 T 1.75 x 10 2.84 l.. Espinosa (pers. comm.)
Carcharbinus longimanus 32 80-200 F 017 x 10" 298 NW Cuba Qucvedo and Aguilar (1984)
Carcharbinus fongimanus 86 110-256 S 401 x10° 2.81 NW' Cuba l.. Espinosa {pers. comm.)
Carcharbinns limbatus 100 122.230 T 6.14x10° 3.m l.. Espinosa (pers. comm.)
Curcharliinus signatus 13 164-239 S 0.25 x 102 3.33 NW Cuba Quevedo and Aguilar (1984)
Negrapion bresirosiris 33 140-285 S 235x 102 277 Sk Cuba L. Lispinosa (pers. comm.)
Rlizoprionodon poresus 49 51.105T 114 x 10! 2.29 L. lispinosa (pers. comm.)
SPHYRNIDAE
Spbyrua mokarran 25 187-325 T 191 x 10° 316 L. bspinosa (pers. comm.)
DASYATIDAL
Dasyatis americana 164 30-124 7.39 x 102 281 SE Cuba L. Espinosa (pers. comm.)
LELOPIDAE
Llops sasrus 776 12.40F 5.60 x 10? 310 SI: Cuba Carles (1967)
ALBULIDAL
AAlbula vitlpes 17 24-64F 279 x 10 2.89 This stdy
CLUPLIDAE
Harenguls clupeola 100 3-4F 1.45 x 102 3.05 SW Cuba Claro and Garcia-Arteaga (in press)
Harengula clupeola 36 8-14F 233x10? 2.84 NW Cuba Claro and Garcia-Arteaga (in press)
Harengula bumeralis 100 8-16 F 1.35x 102 310 NW Cuba Garcia-Arteaga (1993)
Harengula bumeralis 700 4-17F 1.07 x 102 3.19 SW Cuba Garcia-Artcaga (1993)
Harengula jaguana 973 4-11F 1.34 x 102 3.15 NW Cuba Suérez-Caabro and Duarte-Bello (1961)
Harengula jaguana 1 060 4-12F 106 x 102 3.25 NW Cuba Sudrez-Caabro and Duarte-Bello (1961)
lenkinsia lamprotaenia 1 881 1-5F 093 x 10° 3.62 SW Cuba Bustamante et al. (in press)
Opisthonema oglinum 892 8-20 F 1.86 x 102 292 SE Cuba Valdés and Sotolongo (1983)
Opisthonera oglinum 18 117-130F 1.74 x 102 2.98 R. Gonzalez (pers. comm.)
ENGRAULIDALE
<Anchoa parva 32 79-104 F 1.45 x 10* 341 R. Gonzalez (pers. comm.)
Celengraulis edentulus 38 126-155 F 724 x10° 3.15 R. Gonzalez (pers. comm.)
BATRACHOIDIDAE
Opsanns beta 140 2-13F 5.76 x 10 2.64 S\W Cuba Claro and Garcia-Arteaga (in press)
Opsanus phobetron 7 5-12T 227 x 102 2,67 SW Cuba Claro and Garcia-Arteaga (in press)
OPHIDIIDAY,
1 epaphidium brevibarbe 39 1224 F 4.80 x 102 2115 Sk Cuba This study
1EXOCOKTIDAL
Hemirhamphus brasiliensis 90 19-32F 1.22x10° 337 SW Cuba Claro and Garcia-Arteaga (in press)
BLEILONIDAE
Strongylura notata 19 5-59 F 223 x to? 2.65 SW Cuba Claro and Garcia-Arteaga (in press)
Tylosurus rapbidoma 92 23-52F 1.30 x 10? 308 SW Cuba Claro and Garcia-Artcaga (in press)
SYNGNATHIDAI:
Syngnathas pelagicus 17 6-21 F 4.34 x 10? 2.66 SW Cuba Claro and Garcia-Arteaga (in press)
CENTROPOMIDAL
Cenlropamus undectimalis 715 18-94 F 1.74 x 10?2 2.86 SI: Cuba Alvarez-Lajonchere et al. (1982)
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Table 1 (continued)

N Size LW Parameter
min-max

Family/Species (cm) a b Locality Reference
SIERRANIDAE
Epineplbelus striatus 70 25-64 T 8.94 x 10° 3.13 St Cuba lispinosa (1979)
Lipinepbelus striatus 270 15-11T 517 x 10? 3.30 SW Cuba Claro et al. (1991)
Lipinepbelus striatus 75 1563 T 1.98 x 102 297 NE Cuba Claro ct al. (1991)
Hypoplectrus puella 15 48T 9.00 x 10° 3.04 SW Cuba Claro and Garcia-Arteaga (in press)
Mycteroperca bonaci 66 45-98 § 1.73x 102 n NW Cuba K. Valdés-Musioz (pers. comm.)
Mycteropersa bonac 100 25-110T 8.22x10? 3.14 SW Cuba Claro and Garcela-Arteaga (in press)
Mycteroperca bonaci 30 29-132°T 1.13x 102 3.05 NI Cuba Claro and Garcia-Arteaga (in press)
Mycteroperca tgris 63 29-62°T 1.48 x 102 n NW Cuba L. Valdés-Muiior (pers. comm.)
Mycteroperca tignis 145 29-74° T 9.40 x 10°? 312 SW Cuba Claro and Garcia-Arteaga (in press)
Myctersperca venenosa 36 69T 282 x 10? 298 SW Cuba k. Valdés-Mudioz (pers. comm.)
Mycteroperca venenosa 54 25-92T 1.32x 10? 3.04 SW Cuba Claro and Garcia-Arteaga (in press)
CARANGIDAE
Caranx: bartholomaei 450 9-78 F 340x 10? 284 SW Cuba Sierra et al. (1986)
Caranx: latus 28 5-51F 2.10 x 10? 297 SW Cuba Claro and Garcia-Arteaga (in press)
Caranx ruber 1862 5-50F 1.80 x 10? 299 SW Cuba Garcia-Arteaga and Reshetnikov (1985)
Chloroscombrus ¢brysurus 80 103-203 F 3.64x 102 274 R. Gonzalez (pers. comm.)
Selar crumenopbtbalnias 135 5-23F 740 x 10? 329 SW Cuba Claro and Garcia-Arteaga (in press)
Vomer setapinnis 21 72-118 F 1.84 x 10? 2.59 NW Cuba L5, Valdés-Mufioz (pers. comm.)
CORYPHAENIDAE
Corypbaena bippurus 56 50-120 F 321 x 102 267 NW Cuba Quevedo and Aguilar (1984)
LUTJANIDAL
Vauypanus analis 1010 23-73F 1.14 x 102 253 NE Cuba Pozo (1979)
1 utjanas analis 1051 23.73F 9.20 x 10° 259 NE Cuba Pozo (1979)
 stjanus analis 1154 18-68 F 1.37 x 10?2 3.006 NW Cuba Claro (1981)
1 stjanus analis 974 18.72F 1.52x 10? 3.04 SW Cuba Claro (1981)
Vutjanus analis 1609 12-74 F 1.20x 10?2 3.10 SW Cuba M. Sosa (pers. comm.)
Vautjanus apodus 66 4-45F 216x10? 292 SW Cuba Claro and Garcia-Arteaga (in press)
1 utjanus cyanoplerus 107 33109 F 9.26 x 10* 2.88 SW Cuba Claro and Garcia-Arteaga (in press)
1 stjanus griseus 769 15-50 F 1.03x 102 2,68 SE Cuba Baez and Alvarez-Lajonchere (1980)
1 utjanss griseus 519 15-43F 1.70 x 102 3.00 SE Cuba Baez and Alvarez-Lajonchere (1980)
 sitjasus grisens 956 6-52F 207 x 10? 291 SW Cuba Claro (1983a)
Vastjanus griseus 1 499 15-56 F 1.82x 10? 294 SW Cuba M. Sosa (pers. comm.)
Vadjanus jocu 17 30-77F 0.85x 10? 320 NE and Claro ct al. (in press)

SW Cuba
1 autjanus jocs 90 30-72F 0.29 x 10? 347 NE and Clara et al. (in press)
S\W Cuba

Vatjanus synagris 4 443 9-41 F 4.96 x 107 2.80 Rodriguez (1962)
Vautjanus synagris 59 6-22F 1.62 x 10? 3.01 SW Cuba Claro and Garcia-Arteaga (in press)
1 tyanus synagris 977 13-30F 217x10? 293 S\W Cuba Claro and Garcia-Arteaga (in press)
Vutjanus synagris 1248 13-36 F 240x 10? 2.89 S\W Cuba Claro and Garcia-Arteaga (in press)
1 sutfarius synagris 3284 6-36 F 1.86 x 10? 297 SW Cuba Claro and Garcia-Arteaga (in press)
Lgjanus synagris 1708 12-43F 5.17 x 10*? 2.64 SW Cuba M. Sosa (pers. comm.)
Vstjanus vivanus 19-56 F 1.66 x 10* 3.03 SIE Cuba Pozo and lispinosa (1982)
Ocynrus chrysurus 5828 10-52 F 7.32x 10? 274 NW Cuba Piedra (1965)
Ocyurus chrysurus 125 17-40F 380x10° 2.80 NW Cuba Claro (1983b)
Ocyurns ehrysurns 208 15-34 F 298 x 10? 273 NW Cuba Claro (1983b)
Ocyurus chrysurus 384 1540 F 314 x 107 279 NW Cuba Claro (1983b)
Ocyurus chrysurus 136 16-38 F 244 x 10? 2.86 SW Cuba Claro (1983b)
Ocyurus chrysurus 100 18-43F 3.22 x 10¢ 2.78 SW Cuba Claro (1983b)
Ocynrus chrysurus 378 6-43 F 1.89 x 10* 294 SW Cuba Claro (1983b)
Ocynrus chrysurns 2524 12.54 F 8.53 x 10? 247 SW Cuba M. Sosa (pers. comm.)
GI:RREIDAE
liucinostosuus havana 40 85-117F 614x10* 277 R. Gonzalez (pers. comm.)
tincinostomns havana 250 2-12F 1.23x 10?2 323 S\W Cuba Claro and Garcia-Arteaga (in press)
Lzucinostomns fonesi 33 85.117F 9.23x 10°? 2.65 R. Gonzalez (pers. comm.)
Lingerres brasilianus 550 13-30F 5.29x 10* 282 SKE Cuba Baez et al. (1982)
Lugerres brasilianus 450 1-.50F 1.79 x 10¢ 0.906 SE Cuba This study
Cierres anereus 106 13.43F 1.47 x 10? 312 This study
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Table 1 (continued) @)
w
N Size LW Paramcter 7))
min-max
Family/Species (cm) a b Localy Reference w
HAEMULIDAL . ;
Haemnlon olbnm 1 827 761 F 1.40 x 10 3.00 SW Cuba Garcia Arteaga (1983) m
Haemuton aurolineation 30 TI5F 110 x 107 3.20 SW' Cuba Claro and Garcia- \rteaga (in press) T
Haemnton flavelineatsn 0 163-310 F 53 x 107 2.40 This study 0
Hlaeninton parrai 130 13.30F 280 x 102 2.89 SW Cuba Clare and Gareia-Arteaga (i press) e
Husenlon plumiert 472 -F 981 x 10° 317 NI Cuba Ramaos (1986) L
Hacnntor: plusriert 670 7-25F 1.60 x 10 305 SW Cuba Claro and Garcia-\rteaga (n press)
Huemulan sciurns 857 8-27 F 200 x 10° kXUl SW Cuba Claro and Garcia Arteaga (n press)
SPARIDAEK
Calamns calamns 1.25x 10° 318 Nl. Cuba Ramas {1986)
Calanuts pennatula 630 7-36 F 178 x 10* in SW Cuba Claro and Garcia-Arteagea (in press)
SCIAENIDAL
Mieraposamias frnieri 180 18-47F 147 x 107 293 This study
MULLIDALL
Prendupenens raculaing 118 15.23 F 2.14x 10° 296 SW' Cuba Claro and Gareia-Arteaga (in press)
PEMPHERIDAL,
Pemplieris sthonburki §2 913 F 4.39x 10° 2.62 NW' Cuba Claro and Gareia-Arteaga (in press)
LPHIPPIDAL
Chactadipterus faher 27 11.34 F 407 x 10?2 225 SW Cuba Claro and Garcia-Arteaga (in press)
CHAETODONTIDAE
Chartodon capistratus 20 4-12F 470 x 10* 2.86 SW Cuba Clare and Garcia-Arteaga (in press)
POMACENTRIDAE
budetdut” saxatilis 18 3-13F 1.70 x 10?2 312 SW' Cuba Claro and Garcia-Arteaga (in press)
LABRIDAL
Haolichneres bivitlatus 30 3-11F 943 x10° 315 SW Cuba Claro and Garcia-Arteaga (in press)
L aachuolamus maximus 196 12-62 F 237 x 102 295 SW Cuba Clara et al. (1989)
Thalassoma bifosciatum 76 3-10F 1.01 x 10 3.04 SW Cuba Claro and Garcia-Arteaga (in press)
SCARIDALL
Searus coelestinns 4 3969 F 201 x 107 302 SW Cuba Claro and Garcia-Arteaga (in press)
Nearus eroicensis P 411 F 2.08x10? 2.92 SW Cuba Claro and Garcia-Arteaga {in press)
SNearus guacamata 29 39-85F 352x10° 288 S\ Cuba Claro and Garcia-Arteaga (in press)
SNearas guacamaia F 122 x 102 3.07 NI Cuba Claro and Garcia-Artcaga (in pruss)
Searus chrysapterum 275 7-31F 1.35x 102 3.0 S\ Cuba Claro and Garcia-Arteaga (in press)
MUGILIDAE
Muzadl carema m 3.73x 102 2.69 S)i Cuba Alvarez-lajoachere (1976)
Mugil cnremea 293 x 10 277 SIi Cuba Alvarez-Lajonchere (1976)
Mugd curemn m+f+fuv 33x10? 2.74 St Cuba Alvarez-Lajonchere (1976)
Mugtl curema 949 12-47F 2.68 x 10* 2.81 N Havana Alvarez-Lajoncherc (1980)
Musil curvena F 283x10* 2.7Y NW Cuba Alvarez-Lajoncherc (1980)
Mugil curema F 3.26 x 102 287 Sti Cuba Alvarez-Lajonchere (1980)
Mugil curema 87 20-35F 23x10? 293 NI Cuba This study
Magil bospes 946 1318 F 9.66 x 102 225 Sk Cuba Alvarez-Lajonchere (1980)
AMugil lize 871 16-65 F 1.30 x 10? 298 Sl Cuba Alvarez-Lajoncherc (1981)
Mugil trichodon 1347 12.28 F 2.08 x 10? 2.85 SI; Cuba Alvarez-Lajonchere (1980)
SPHYRALNIDAL
Spbyraena bharracuda 54 13-114 F 6.31 x 10* 3.00 SW Cuba Claro and Garcia-Asteaga (in press)
LABRISOMIDAL :
Malacoctenus macropns 23 35T 3.41x10? 272 SW Cuba Claro and Garcia-Arteaga (in press)
Paraclinrs fasciatus 56 24T 209 x 102 2.84 SW Cuba Claro and Garcia-Arteaga (in press) ;
GOBIIDALL
Coryphopterus glaucofraenum 46 26T 345x10¢ 2.68 SW Cuba Claro and Garcia-Arteaga (in press)
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Table 1 (continued)

N Size LW Parameter
min-max
Family/Species (cm) a b Locality Reference
TRICHIURIDAE
Trichurus lepturus 393 28-105°T 7.80 x 107 3.48 S Cuba Ros and Pérez (1978)
SCOMBRIDAL
Katsuwonus pelamis 367 30-57F 1.12x 10? 315 - Suirez-Caabro and Duarte-Bello (1961)
Katsionus pelamis 1612 42-60 F 529 x 103 322 W Cuba Carles (1971)
Scomberomorus cavalla n 52.97F 1.57 x 10?2 2.87 - Léon and Guardiola (1984)
Scomberomorus regalis 262 40-66 F 202 x 107 2.80 - Léon and Guardiola (1984)
Thunnus atlanticus 875 28-60 F 1.38 x 107 3.10 - Suirez-Caabro and Duarte-Bello (1961)
Thunnus atlanticus 1760 30-56 F 262 x 107 296 W Cuba Carles (1971)
Thunnus atlanticus - - 1.54 x 107 3.08 S\ Cuba Garcia-Coll (1984)
XIPHIDAE
Xiphias gladius 242 84-254T 490 x 10* 3.64 NW Cuba Guitart (1964)
Xipbias gladins 252 80-249 F 230x10° 333 NW Cuba Espinosa et al. (1988)
ISTIOPHORIDAE
Makaira aggricans 73 92-220 F 257x10° 2.76 NW Cuba Espinosa et al. (1988)
TRIGLIDAE
Prionotus punctatus 94 5.20 6.6 x 10° 314 SE Cuba This study
BALISTIDAE
Monacantbus ciliatus 163 27T 2.56 x 10*? 270 SW Cuba Claro and Garcia-Arteaga (in press)
OSTRACIIDALE
Vactophrys quadricornis 181 5-32T 1.53 x 10" 2.25 SW Cuba Claro and Garcia-Arteaga (in press)
1.actopbrys trigonns 27 7-47°T 375x 10! 210 SW Cuba Claro and Garcia-Arteaga (in press)
TETRAODONTIDAE
Sphocroides spengleri 104 2-16 T 4.20 x 10 261 SW Cuba Claro and Garcia-Arteaga (in press)
Alvarez-Lajonchere, L., M. Biez and G. Gotera.  Claro, R. 1981. Fcologia y ciclo de vida del
Acknowledgements gia y
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of Fisheries) who provided unpub-
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to this compilation.
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Population Parameters
of Penaeus californiensis
in the Gulf of Guayaquil, Ecuador

Parameétres de croissance chez la population de Penaeus californiensis
dans le Golfe de Guayaquil en Equateur

Jaime Barragan V.

Abstract

The growth, mortality, and recruitment partern of Pewaens californiensis wete investigated using tail length (TL) -frequency
data obtained from the Gulf of Guayaquil shrimp population. Computer-based metheds of ail-frequency analysis
Compleat ELEFAN software were used. Results obtained gave relatively high growth and mortality estimates for both
males and females. The recruitment pattern indicated two pulses annually, one significantly larger than the other.

Les rapports longuenr candale (1.C)-donniées de fréquence de la population de crevettes du Golfe de Guayaguil, Penaeus californiensis, ont
été analysée G Paide du logiciel Compleat ELEFEAN pour déterminer sa croissance, sa mortalité et son schéma dé recrutevient. Les nésultats
obtenus reflétaient sine evoissarice et une mortalité relativement élevées tant pour les méles que les fomelles. Le schéma de recrutemeont
signalait deasc pies a'pfu_malf, lun sgnificativement plus ingportant que l'autre,
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