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Abstract. The length–weight relations (L–W) for 11 demersal fish species from a lagoon system in south-western 
coast of the Baja California Peninsula, Mexico were estimated. The following species were studied: Occidentarius 
platypogon (Günther, 1864); Balistes polylepis Steindachner, 1876; Diplectrum pacificum Meek et Hildebrand, 
1925; Paralabrax maculatofasciatus (Steindachner, 1868); Eucinostomus gracilis (Gill, 1862); Eucinostomus 
dowii (Gill, 1863); Etropus crossotus Jordan et Gilbert, 1882; Etropus peruvianus Hildebrand, 1946; Haemulopsis 
axillaris (Steindachner, 1869); Orthopristis chalceus (Günther, 1864); and Orthopristis reddingi Jordan et 
Richardson, 1895. These species were caught in the artisanal shrimp fishery areas from the Bahia Magdalena-
Almejas lagoon system; thus the specimens were obtained with the shrimp trawl net. A total of 3824 specimens 
were used to estimate parameters of the relations. The slope (b) fell within 2.7 to 3.4 and the growth pattern 
was isometric in most cases (10 species), whereas for one species the growth was allometric. The L–W relation 
parameters for Occidentarius platypogon and Eucinostomus peruvianus, are not available in FishBase.  
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The length–weight (L–W) relations were estimated for 
11 demersal fish species caught in a lagoon system from the 
Mexican North Pacific—Bahia Magdalena-Almejas, Baja 
California Sur (B.C.S.). This is one of the most productive 
coastal systems in Mexico (García-Martínez and Chávez-
Ortiz 2007), of which, besides the sardine industrial fishery, 
artisanal fisheries of several molluscs, crustaceans, and fish 
species are developed. During 1997–1998 to 2015–2016, 
the average contribution of the artisanal shrimp fishery is 
around 1000 t per season (Anonymous 2015), which occurs 
from September to March, with an actual effort of 450 small 
boats called pangas (García-Borbón unpublished**). In this 
fishery there is a closed fishing season which occurs from 
March to September (Anonymous 2017).   

There is scarce of information regarding the biology of 
these demersal fish species, which have an intense fishing 

pressure during the commercial season (García-Borbón 
unpublished*). The results obtained in the presently 
reported study can be used to derive weight estimates for 
unweighed but measured fish, and assist in estimating 
the biomass of important commercial fish species, like 
Balistes polylepis Steindachner, 1876 and Paralabrax 
maculatofasciatus (Steindachner, 1868), captured in this 
important lagoon system. This report is a first approach 
to study of the L–W relation of demersal fish species in 
this area.

Samples were collected during 11 surveys from 
March to August 2014 (only the closed shrimp fishing 
season) and from April through December 2015 (which 
coincided with closed and open shrimp fishing season) 
in the Bahia Magdalena-Almejas lagoon system. The 
lagoon system is located in the south-western coast of 
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the Baja California Peninsula, Mexico (24º50′–24º20′N 
and 112º11′–111º29′W). Monthly biological surveys were 
conducted during the closed shrimp fishing season in 
the sampling stations spread across the shrimp trawling 
grounds and were the same as those sampled annually by 
Mexican fisheries authorities (Instituto Nacional de Pesca) 
to assess the shrimp population and the associated fauna. 
From September through December (open shrimp fishing 
season), samples were obtained monthly from sites where 
the artisanal fleet operated. The fishing gear used in all 
surveys was the shrimp trawl net fitted with 16–17 m 
footrope and 35 mm liner at the codend.

The fishes caught were stored on ice and transported 
to the laboratory where they were frozen. Before freezing 
the fishes were identified to the species level using keys 
and descriptions of Fisher et al. (1995) and Robertson 
and Allen (2015). All captured specimens were measured 
(total length, TL) with an ichthyometer (±0.1 mm) and 
weighed (total weight, TW) with an electronic balance 
(±0.1 g). Reference specimens from each fish species 
were preserved in ethanol (after fixing in formalin) in the 
Centro Regional de Investigación Acuícola y Pesquera 
(CRIAP), located in La Paz, B.C.S., Mexico.  

The L–W relation was estimated for each species by 
the potential model 

W = aTLb

where W is the total weight (g), TL is the total length (cm), 
a is the intercept, and b is the slope. Prior to regression 
analysis, log-log plots of the length–weight pairs were 

performed to identify outliers (Froese et al. 2011). 
Extreme outliers were excluded from the analysis. The 
95% confidence limits for b were calculated to determine 
whether the hypothetical value of isometry (3) fell between 
these limits. To determine the type of growth, the b values 
for each species were compared with the isometric value 
using the t-Student test (Zar 2014). If b = 3, growth is 
isometric, if b ≠ 3 growth is allometric (Ricker 1975).

A total of 3824 specimens belonging to 11 species and 
six families were analysed: Ariidae and Balistidae (each 
with one species), Serranidae, Gerreidae, Paralichthyidae 
(each with two species), and Haemulidae (each with three 
species). 

There were 11 most abundant and common demersal 
fish species in the artisanal shrimp fishery areas 
from the Bahia Magdalena-Almejas lagoon system: 
Occidentarius platypogon (Günther, 1864); Balistes 
polylepis Steindachner, 1876; Diplectrum pacificum 
Meek et Hildebrand, 1925; Paralabrax maculatofasciatus 
(Steindachner, 1868); Eucinostomus gracilis (Gill, 1862); 
Eucinostomus dowii (Gill, 1863); Etropus crossotus 
Jordan et Gilbert, 1882; Etropus peruvianus Hildebrand, 
1946; Haemulopsis axillaris (Steindachner, 1869); 
Orthopristis chalceus (Günther, 1864); and Orthopristis 
reddingi Jordan et Richardson, 1895. These 11 species 
constituted more than 81% of total fish abundance. At least 
100 specimens were analysed for each of these species.

The sample sizes (n), length and weight ranges, 
regression parameters of the L–W relations (a and b), 95% 
confidence interval (CI) of a and b, and the coefficient 
of determination r2 by species are presented in Table 1. 

Table 1
Length–weight relation for 11 demersal fish species in the artisanal shrimp fishery areas  

from the Bahia Magdalena-Almejas lagoon system, Mexico

Species n Length [cm] Weight [g]
Regression parameters

a ± CI 95% b ± CI 95% r2

Family Ariidae
Occidentarius platypogon 367 9.7–25.7 6.4–144.0 0.004 ± 0.001 3.200 ± 0.041 0.981
Family Serranidae
Diplectrum pacificum  406 7.7–24.0 4.6–172.0 0.005 ± 0.001 3.246 ± 0.059 0.965
Paralabrax maculatofasciatus 464 9.4–29.8 11.0–328.0 0.016 ± 0.002 2.928 ± 0.035 0.976
Family Gerreidae
Eucinostomus gracilis 828 7.8–17.4 6.2–60.0 0.012 ± 0.001 3.027 ± 0.044 0.952
Eucinostomus dowii 657 8.4–17.5 8.2–78.0 0.008 ± 0.001 3.170 ± 0.063 0.928
Family Haemulidae
Haemulopsis axillaris 131 9.3–22.0 11.0–127.0 0.023 ± 0.007 2.789 ± 0.108 0.953
Orthopristis chalceus 141 10.8–19.5 17.0–95.0 0.012 ± 0.005 2.983 ± 0.153 0.923
Orthopristis reddingi 121 11.0–21.2 15.0–118.0 0.012 ± 0.017 3.014 ± 0.145 0.935
Family Paralichthyidae
Etropus crossotus 363 5.7–18.1 2.2–69.0 0.009 ± 0.001 3.065 ± 0.030 0.984
Etropus peruvianus 200 6.1–20.0 2.0–89.0 0.010 ± 0.001 3.025 ± 0.029 0.988
Family Balistidae
Balistes polylepis  101 5.8–31.0 5.1–441.0 0.042 ± 0.008 2.701 ± 0.066 0.982

n = sample size; Length = total length range; Weight = total weight; a = intercept, b = slope, r2 = coefficient of determination, CI = 95% 
confidence interval. 
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All relations were highly significant (for all r2 > 0.92, 
P <0.05) and b ranged from 2.70 to 3.24. In most cases 
(10 species) the growth type was isometric and only for 
Balistes polylepis was allometric.

We consider results presented in this report an adequate 
estimation of L–W relation for the eleven species, because 
the parameter b fell within the expected range of 2.6–3.4 
(Froese et al. 2011), and the threshold of a minimum 
number of sampled fishes (100 specimens for each species) 
was also reached (Froese 2006, Froese et al. 2011).

The L–W relation for Occidentarius platypogon 
and Etropus peruvianus, are not available in FishBase 
(Froese and Pauly 2017). For the other nine species, L–W 
parameters are available in FishBase, though these are 
referring to others areas (South Mexican Pacific) or highly 
restricted sites (Gulf of California), and the confidence 
intervals of b are not available.

Large ranges of lengths were used for all 11 fish species 
(the specimens used included both juveniles and adults). 
However, the estimates obtained should be used with 
caution outside of length ranges indicated in this report.
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