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Length-weight relationships for 30 fish species caught in
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Abstract.- Length-weight relationships were calculated for 30 fish species belonging to 14 families using 2562 specimens
caught in coastal waters of the western Gulf of Mexico. The number of fish measured varied by species, ranging from 32
individuals for Polydactylus octonemus to 177 for Anchoa hepsetus. Most of the values of the parameter b are within expected
range of 2.5-3.5. The effects of sex for some of these species were taken into account; however, none of them had significantly
different. The results of this study provide useful basic biological information about the most conspicuous species of fish
caught in the study area.
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INTRODUCTION

The relationship between body length and weight is
relevant for fishery biology in several topics related with
stock and population assessments such as biomass
estimates obtained from age- and length-structured
models (Pope 1972, Methot 1989), which require the
calculation of mean weight of individuals per age or length
class through the length-weight relationship (LWR).
Furthermore, LWR is useful to calculate fish condition
and provides information about life history and
morphological comparisons between different fish
species or between different fish populations from
different habitats (Petrakis & Stergiou 1995, Koutrakis &
Tsikliras 2003, Froese 2006).

This contribution takes importance because the study
area, known as Las Barrancas, is neighbor to the south of
Veracruz Coral Reef System National Park, which was
decreed as a marine protected area in 1992, and it could
be impacted in the short-term by human activities related
to port expansion in order to increase capabilities for
commercial activities. Despite its importance, basic
biological information about fish species and its
interactions with other living resources in the area of
influence of the Park is still scarce or unpublished. This
study, therefore, aims to present fish diversity, size ranges,
and provides the first LWR reference for 30 fish species
in coastal waters of Veracruz, western Gulf of Mexico.

MATERIALS AND METHODS

The specimens of fish species were collected from 16
fishing samplings carried out during September 2009 to
October 2012 in a shallow sandy beach called ‘Las
Barrancas’ and located at 18°59’43.83’’N, 95°57’53.78’’W
(8 km southward of the Veracruz Reef System) (Fig. 1).
Each sampling consisted of a single fishing haul with a
beach seine net of 750 m long, 3 m high, mesh size 31/2’’
at lateral wings and 3/4’’ at the cod-end. Once each fishing
haul was concluded, the total catch was separated and
identified at the species level, a subsample was used for
biometrics. The scientific name for each species was
checked according to Froese & Pauly (2013).

Total length (L) of each fish was measured to nearest
0.1 cm, and the individual total weight (W) recorded to
nearest 0.1 g. Sex was determined in some cases by
macroscopic analysis of the gonads, otherwise it was
registered as indeterminate sex. We applied a power
function (Huxley 1932, Le Cren 1951), W = aLb, where a, is
the intercept (initial growth coefficient or condition factor)
and b the slope (growth coefficient, i.e., fish relative
growth rate). W and L were log transformed and the
resulting linear relationship fitted by the least squares
regression using W as the dependent variable (Le Cren
1951, Ricker 1975). The degree of association between
the variables was computed by the determination
coefficient (r2). The Cook’s distance was helpful to identify
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the most influential observation in data sets (Cook 1977).
When the sample size by sex was sufficient (n  30 for
each sex), length-weight relationships were calculated
separately; and data from juveniles of indeterminate sex
were added in both length-weight relationship regressions
for females and males. To test the hypothesis of isometric
growth, Ho: b = 3 vs H1: b  3, a special case of the Wald
(F-distribution) test was used (Seber & Wild 1989). This
is based on an F test with 1 degree of freedom of the
numerator and n-k parameter degrees of freedom of the
denominator. The test is rejected with a significance level
() of 0.05 if  

knkFF  ,
ˆ . In the same manner, to determine if

there are significant differences between the male and
female values of b was tested if Ho: bmales-bfemales = 0, which
indicates that there is no difference between slopes, vs.
H1: bmales-bfemales  0, indicating differences in the value of
b. In all cases, Ho is rejected if P < 0.05. Statistics were
performed using the STATA software version 13.0.

RESULTS AND DISCUSSION

A total of 2562 individuals from 30 fish species belonging
to 14 families were examined. The taxa examined in this

study included species covering a wide array of body
shapes and life history strategies. Carangidae was the
most important family in terms of abundance and species
richness. The number of fish measured varied by species,
ranging from 32 individuals for Polydactylus octonemus
to 177 for Anchoa hepsetus.

Table 1 shows the sample size, length range, LWR
parameters (a and b) for each fish species and its statistical
values. Linear regressions fitted to estimate the LWR were
significant for all species. Values of parameters b vary
from 2.525 for Hyporhamphus unifasciatus to 3.597 for
Cetengraulis edentulus. Most of the b values ranged for
2.5 < b < 3.5 as suggested Carlander (1969), except to
C. edentulus. For 11 species the b values showed an
isometric growth. A positive allometry growth was
detected for 14 fish species (b > 3), while only for 5 species
had negative allometry growth (b < 3). Seven species had
a sample size enough to applied length-weight regressions
by sex (n  30 for each sex); however no significant
differences in slopes were observed.

Figure 1. Study area sandy beach Las Barrancas showing sampling area at western of Gulf of Mexico (), and the
Veracruz Coral Reef System inside the National Park / Área de estudio en playa arenosa Las Barrancas indicando el
sitio de muestreo en el oeste del Golfo de México () y el Sistema Arrecifal Veracruzano dentro del Parque Nacional
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No information on LWR of the selected fish species
was available for the study area. However, it is possible
comparing our findings against estimations from other
areas reported in FishBase (Froese & Pauly 2013). Taking
this into account, the LWR parameters of this study were
within the ranges reported in the literature for the most
fish species but lower for Tylosurus acus  and H.
unifasciatus, and higher for Cynoscion arenarius ,
Eucinostomus melanopterus, Oligoplites saurus and P.
octonemus.

It is well known that the functional regression b, value
varies according to the body shape of fish and some life
history parameters such as maturity, maximum size, growth
rate, and others factors like habitat, stomach fullness,
health, sex, age, etc., (Ricker 1975, Froese 2006).

According to Froese et al. (2011) an adequate sample
size of about 100 specimens per species, i.e., there is no
need to kill thousands of specimens only for WLR
estimates with exception of rare and endangered species
as well as specimens that were caught from opportunity
sampling.

The results of this study provide useful basic biological
information about the most conspicuous species of fish
caught in the study area that can also be compared to
surrounding areas, like the Veracruz Coral Reef System
National Park.
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