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Abstract. The presently reported study provides length—weight relations of 14 fish species from mangrove
swamps of La Paz Bay, Baja California Sur, México: Diapterus brevirostris (Sauvage, 1879); Eucinostomus cur-
rani Zahuranec, 1980; Eucinostomus dowii (Gill, 1863); Eucinostomus entomelas Zahuranec, 1980; Eucinostomus
gracilis (Gill, 1862); Ctenogobius sagittula (Giinther, 1862); Haemulopsis nitidus (Steindachner, 1869);
Pomadasys bayanus Jordan et Evermann, 1898; Hyporhamphus naos Banford et Collette, 2001; Lutjanus argen-
tiventris (Peters, 1869); Lutjanus novemfasciatus Gill, 1862; Mugil curema Valenciennes, 1836; Paralabrax
maculatofasciatus (Steindachner, 1868); Sphoeroides annulatus (Jenyns, 1842). Fish were caught at 8 locations
within July 2010-September 2011. Specimens were collected monthly using beach seines (mesh size 2.0 cm),
measured with a digital calliper, and weighed with a digital balance to determine the standard length and weight,
respectively. Values of b ranged from 2.21 to 3.45.
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Length—weight (L—-W) relations of fish are important
in fisheries research, partly because they allow the con-
version of growth-in-length to growth-in-weight equa-
tions, and are used in determining stock structure and esti-
mating fish condition (Mendes et al. 2004, Froese 2006,
Ismen et al. 2009). In the presently reported study, L-W
relations were estimated for 14 fish species collected in
mangrove zones of La Paz Bay, BCS (Baja California
Sur), Mexico (the largest body of water along the coast of
Gulf of California).

Samples were collected from eight mangrove swamps
of La Paz Bay, Baja California Sur, Mexico located with-
in 24°06'-24°48'N and 110°15-110°39'W. Monthly sam-
pling was conducted using beach seines (25 m long and
1.5 m high; 2.0 cm mesh size) from July 2010 to
September 2011. The fish were caught during high tide in
the daytime and immediately euthanized, stored on ice,
and transported to the laboratory where they were identi-
fied, measured (standard length, SL) with a digital calliper
(= 0.1 mm precision), and weighed with an electronic
scale (+ 0.01 g precision). All specimens were preserved
in ethanol (after fixing in formalin) and catalogued in the
ichthyology collection, CICIMAR-CI of the Centro
Interdisciplinario de Ciencias Marinas at La Paz, BCS,

Mexico. The L-W was described by the following regres-
sion equation (Le Cren 1951):
W= aSL?

where W is the total weight [g], SL is the standard length
[mm], a is intercept, and b is the slope. The parameters
a and b were estimated by linear regression after a loga-
rithmic transformation of weight and length data (log W' =
log a + b log SL). Prior to regression analysis, log-log
plots of the length—weight pairs were performed to identi-
fy outliers (Froese et al. 2011). Extreme outliers attributed
to data error were excluded from the analyses.

In this study fourteen fish species, belonging to ten gen-
era and eight families, were collected from the mangroves of
La Paz Bay, Mexico: Gerreidae (including five species),
Gobiidae, Haemulidae, Lutjanidae (each one including two
species), Hemiramphidae, Mugilidae, Serranidae, and
Tetraodontidae (each represented by one species): Diapterus
brevirostris (Sauvage, 1879); Eucinostomus currani
Zahuranec, 1980; FEucinostomus dowii (Gill, 1863);
Eucinostomus entomelas Zahuranec, 1980; Eucinostomus
gracilis (Gill, 1862); Ctenogobius sagittula (Glnther, 1862);
Haemulopsis nitidus (Steindachner, 1869); Pomadasys bayanus
Jordan et Evermann, 1898; Hyporhamphus naos Banford
et Collette, 2001; Lutjanus argentiventris (Peters, 1869);
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Table 1
Length—weight relations (LWR) for 14 fish species caught in mangroves swamps of La Paz Bay, BCS, Mexico
. . LWR parameters Standard length [mm] Weight [g]

Species Family Stage n - -

a r b CI Min. Max. Mean Min. Max. Mean
Diapterus brevirostris ~ Gerreidae J 127 0.009 099 32 3.2-3.20 2.2 24.0 7.6 0.50 2149 8.5
Eucinostomus currani  Gerreidae J 149 0.011 098 3.0 3.0-3.01 2.1 11.7 5.8 0.10 17.2 33
Eucinostomus dowii Gerreidae J 200 0.007 098 32 3.2-323 2.0 12.5 7.4 0.10 27.8 6.7
Eucinostomus entomelas Gerreidae J 119 0.008 097 3.1 3.1-3.16 4.6 15.3 9.5 1.10 453 12.2
Eucinostomus gracilis  Gerreidae J 22 0.032 098 24 24254 2.1 12.5 6.8 0.10 15.5 54
Ctenogobius sagittula  Gobiidae J-A 77 0.028 099 22 22241 3.0 17.5 7.4 0.30 15.6 2.9
Haemulopsis nitidus Haemulidae J 73 0.056 092 23 232091 6.6 8.7 7.9 4.6 8.8 7.3
Pomadasys bayanus Haemulidae J 106 0017 097 28 2.8-2.89 5.6 13.8 9.2 2.3 33.7 11.3
Hyporhamphus naos Hemiramphidae A 109 0.001 093 34 32-4.17 190 290 250 17.2 745 448
Lutjanus argentiventris  Lutjanidae J 30 0.051 094 24 24315 4.7 10.7 7.7 1.4 17.1 8.2
Lutjanus novemfasciatus Lutjanidae J 21 0.047 096 2.6 2.5-2.69 2.9 23.0 9.3 040  183.6 24.2
Mugil curema Mugilidae J-A 213 0.016 099 2.8 28285 37 340 11.9 050 3739 308
Paralabrax maculatofasciatus Serranidae J-A 193 0.014 099 29 29-3.0 28 220 8.7 0.50  146.7 12.3
Sphoeroides annulatus ~ Tetraodontidae J-A 33 0.009 099 33 3.3-335 1.1 32.0 11.3 0.20  891.8 100.8

T =juvenile, A = adult; n = sample size; a = intercept, b = slope, 2 = coefficient of determination, CT = 95% confidence interval of b.

Lutjanus novemfasciatus Gill, 1862; Mugil curema
Valenciennes, 1836; Paralabrax maculatofasciatus
(Steindachner, 1868); Sphoeroides annulatus (Jenyns, 1842).
In total, 1472 fish individuals were collected and their
length and weight were determined. All samples sizes (n),
minimum and maximum length and weight, parameters of
L—-W relations (a and b), 95% confidence interval (CI) of b,
and the coefficient of determination 7° by species are pre-
sented in Table 1. All relations were highly significant
(for all 72> 0.93, P < 0.05) and b ranged from 2.216 to
a maximum of 3.45. The low values of b for several
species (e.g., Ctenogobius sagittula: 2.216, Haemulopsis
nitidus: 2.351 and Lutjanus argentiventris: 2.457) in the
presently reported study can be attributed in part to the
limited observed length ranges of the specimens caught,
because samples were composed of juveniles, given that
the latter generally dominate in mangroves and the adults
of the majority of these species are fast swimmers and
could easily avoid beach seines. Thus, the L-W relations
presented here should not be used outside the indicated
length ranges data. L-W relations for 12 out of the
14 species studied here are also available in FishBase
(Froese and Pauly 2013) for other water bodies. In addi-
tion, for the majority of the studied species, included in
FishBase, the confidence intervals of » are not available,
precluding a direct comparison, and for 12 of those,
the L-W relations refer to highly restricted sites (e.g.,
a small mangrove swamp; see Gonzalez Acosta et al. 2004).
For the Pacific silver stripe halfbeak, Hyporhamphus
naos, and the spotted sand bass, Paralabrax maculatofas-
ciatus, no L—W relations are available in FishBase.

ACKNOWLEDGEMENTS

This research was supported by the Comision
Nacional para el Conocimiento y Uso de la Biodiversidad
en México (Project: CONABIO GNO030) and the Instituto
Politécnico Nacional (SIP-20101038). We thank
J.G. Chollet-Villalpando, F.J. Vergara-Solana, A. Payan-

Alcacio, J.A. Medina-Espinosa and A. Martinez-Guevara
for their assistance in the fish samplings. We also thank
support grants from the Sistema Nacional de
Investigadores de México (JDA and FJGR) and EDI-IPN
(GCA, FIGR, and JDA) and COFAA-IPN (VMCG, GCA,
FIGR, and JDA).

REFERENCES

Froese R. 2006. Cube law, condition factor and weight-length
relationships: history, meta-analysis and recommendations.
Journal of Applied Ichthyology 22 (4): 241-253. DOL:
10.1111/5.1439-0426.2006.00805.x

Froese R., Pauly D. (eds.) 2013. FishBase. [version 10/2013]
http://www.fishbase.org

Froese R., Tsikliras A.C., Stergiou K.I. 2011. Editorial note
on weight-length relations of fishes. Acta Ichthyologica et
Piscatoria 41 (4): 261-263. DOI: 10.3750/A1P2011.41.4.01

Gonzalez Acosta A.F., De La Cruz Agiiero G., De La Cruz
Agiiero J. 2004. Length—weight relationships of fish species
caught in a mangrove swamp in the Gulf of California
(Mexico). Journal of Applied Ichthyology 20 (2): 154-155.
DOI: 10.1046/j.1439-0426.2003.00518.x

Ismen A., Yigin, C.C., Altinagac U., Ayaz A. 2009.
Length—weight relationships for ten shark species from
Saros Bay (North Aegean Sea). Journal of Applied
Ichthyology 25 (Suppl. s1): 109-112. DOI: 10.1111/§.1439-
0426.2009.01263.x

Le Cren E.D. 1951.The length—weight relationship and season-
al cycle in gonad weight and condition in the perch (Perca
Sfluviatilis). Journal of Animal Ecology 20 (2): 201-219.

Mendes B., Fonseca P., Campos A. 2004. Weight-length rela-
tionships for 46 fish species of the Portuguese west coast.
Journal of Applied Ichthyology 20 (5): 355-361. DOL:
10.1111/5.1439-0426.2004.00559.x

Received: 6 May 2013
Accepted: 14 October 2013
Published electronically: 31 December 2013



