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Introduction

Abstract

A study was carried out to assess the biological aspects of Dormitator maculatus,
analyzing sex ratio, diet, and growth estimates based on the von Bertalanffy model. All
organisms were captured with the help of 50 m. long cast fishing lines at ten sampling
stations monitored between May 2015 and May 2017. 642 subjects were captured
ranging between 3 to 14.7 cm total length for males, 3.9 to 15.9 cm for females. Sex
ratio is 1:1 female:male, they consume nine different types of food, mainly Ruppia
maritima, detritus, benthic algae and ostracods. The constants for the von Bertalanffy
model for frequency analysis were, a Maximum Length (MaxL) of 22.37 cm for males,
22.71 and 22.93 cm or females, k= 0.20785 and 0.17199 for males, 0.20856 and
0.16749 for females. For scale analysis, the growth rate was MaxL =19.51, and
k=0.26642. The grown rate estimate (@’) ranging from 1.93 to 2.03 with the different
adjustments. Currently, there is a reduction in population that may endanger its
exploitation, affecting other species that feed from it, is recommended to increase the
number of studies that aim at predicting the possible environmental impacts on
productive use systems involving the ichthyofauna that inhabits the Alvarado lagoon.

fishing activities along the state coast and shoreline
(Quiroga, Valdéz, Hernandez, Garcia & Guzman, 2002).

The state of Veracruz has 18 great coastal
ecosystems along its coastline, which cover 1166 km?
(Contreras-Espinosa, Castafieda, Barba & Pérez, 2002).
During 2013, it ranked first as fish producer within the
Gulf and Caribbean Sea region and fifth nationwide
(SAGARPA, 2013)

The coastal ichthyofauna living in the Veracruz
shoreline is comprised of multiple marine, estuarine and
freshwater species (Franco, Chavez, Peldez & Bedia,
1996; Castro, Espinosa & Schmitter, 1999; Bedia &
Franco, 2014), which represents a valuable resource for
the fishermen living in over 40 municipalities engaged in

In the Alvarado Lagoon, some of them are solely used as
finfish fishing for local and regional consumption, as
bait, or for the full or partial consumption of the
organisms.

Riverbank and coastal fishing are traditionally
performed by communities with low quality of life
where the organization of productive processes is
supported by low technology and labor intensive
methods, fishing is carried out intensively, which puts at
risk most of the fishery resources, which are at their
maximum exploitation limit (SAGARPA, 2005).
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The species with the highest capture volumes in
the area are for the Cichlidae family: Mayaheros
urophthalmus (GuUnther, 1862), (Mojarra prieta) and
Petenia splendida Glinther, 1862, (Tenguayaca), whose
exploitation takes place most of the year, however,
fishery records include them as Mojarra. For the
Sparidae  family,  Archosargus  probatocephalus
(Walbaum, 1792), (Sargo) is caught and it is not
registered as in the state statistics, for the family
Centropomidae, the species that are captured in the
area are Centropomus undecimalis (Bloch, 1792), C.
pectinatus Poey, 1860, C. parallelus Poey, 1860, and C.
poeyi Chavez, 1961, are registered as Robalo and the
statistics for the state of Veracruz were 6998 tonnes in
2017. For the Mugilidae family, the species that is
captured mainly is Mugil curema Valenciennes, 1836,
(Lebrancha) and the catch record in the state was 4738
tons in 2017. For the Eleotriade family, the species
Guavina guavina Valenciennes, 1837 and Gobiomorus
dormitor Lacepede, 1800, are captured most of the year,
but there are no fishing records of these species, finally
Dormitator maculatus (Bloch, 1792), known locally as
"Naca", is captured in a very short period of time, of
maximum 35 days and the estimated catch is 150 tons
per year, exclusively from the gonads of the species,
discarding the rest of the organism.

A characteristic of this species is its high
physiological resilience, which allows it to survive in
places with very low concentrations of dissolved oxygen,
as is the case of the pastures and paddocks it inhabits;
additionally, it is also capable of standing large
fluctuations in salinity and temperature (Yanez-
Arancibia & Diaz-Gonzalez, 1976; Ancieta & Landa,
1977). Concerning its diet, it has been reported that this
species feeds off detritus, algae and a minimum
percentage of crustaceans and benthic invertebrates
(Jonna & Weinheimer, 2003).

The distribution of D. maculatus has been reported
all the way from New York, New Jersey and North
Carolina to Brazil, including the Gulf of Mexico,
Bahamas, Central America and the West Indies, in the
Atlantic coastline, in shallow fresh and estuarine waters
in rivers and coastal lagoons (Milstein & Thomas, 1976;
Schwartz, Hogarth & Weinstein, 1982; Weinstein, 1985),
and are mainly located at various microhabitats such as
crabs or crayfish burrows, underwater vegetation and
muddy areas (Winemiller & Ponwith, 1998; Taylor,
2001).

Several papers have been written in connection
with the Alvarado Lagoon and the various biological
components that inhabit it; regarding fish, we can
mention the papers of Reséndez (1973); Flores and
Méndez, (1982); Franco, Peraza and Chavez, (1992);
Franco, Chavez, Peldez and Bedia (1996); Barrera,
Franco, Zamudio and Martinez (2002); Chavez,
Peterson, Brown, Morales and Franco (2005); Peldez,
Franco, Matamoros, Chavez, and Brown-Peterson
(2005); Salgado, Aguilar, Cabafias, Soto & Mendoza

(2005); Zarza, Berruecos-Villalobos, Vasquez-Peldez and
Alvarez-Torre (2006); Abarca-Arenas, Franco-Lépez,
Peterson, Brown-Peterson and Valero-Pacheco (2007);
Carbajal et al., (2009); Abarca, Cruz, Franco, Gonzalez
and Silva (2012); Franco et al., (2014); Franco et al.,
(2017), who address several aspects of this taxon,
including early development stages, life and
reproductive cycles, as well as food webs and
community interactions. D. maculatus is mentioned in
some of these papers, both as a community element or
as part of food webs; however, only the paper of
Montoya, Osorio, Chavez and Franco (2004), addresses
issues on the helminth parasitism that usually affects
this species and which is acknowledged as a vector for
the transmission of the parasite to other species of the
lagoon system.

The economic importance of this species is based
on the extraction and commercialization of the gonad or
"spawn" during the period of maturation and spawning
(October-November). For the decade of the 90's, the
price paid to the fisherman per kg. of gonad was $ 10.0
pesos (3.3 USD), from the local fishing registers, where
an extraction volume of 210 tons was registered, for
2015, the local fishing offices no longer existed and
based on the data provided by the fishermen and the
landing sites, the price of the gonad of this species was
$100.00 per kg., (5.5 USD). The above is worrisome,
because it affects one of the vulnerable parts of the
population such as mature females, and extraction and
protection regulations for this species do not exist. The
absence of information on fishery statistics, sizes and
other biological aspects of this species in the study area
make it difficult to carry out a complete analysis of the
population dynamics, since there is no previous or
continuous information on catches by fishing season or
the extraction volumes. The present work was
developed in order to provide information on the
knowledge, both biological and ecological aspects of D.
maculatus in the Alvarado Lagoon, such as their diet, sex
ratio and growth, which may be useful in the definition
of sustainable fishing management and use strategies.

Considering that this species is important for the
economy of the inhabitants of the Alvarado Lagoon
area, it is important to further improve our knowledge
and understanding, both of its biological aspects and of
the environmental impact on the dynamics of this
system, in order to define sustainable management and
fishing strategies. This paper was prepared with the
purpose of assessing certain biological and
environmental aspects of D. maculatus in the Alvarado
Lagoon, such as its diet, sex ratio and growth.

Materials and Methods

The Alvarado lagoon system is located at the
Southeast region of the State of Veracruz, Mexico, and
is comprised, from North to South, by the Camaronera,
Buen Pais, Alvarado and Tlalixcoyan lagoons. It is located
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between the following geographical coordinates: 182
44’ 00” and 18° 52’ 15” latitude North and 952 44’ 00”
and 952 57’ 00” longitude West (Flores & Méndez,
1982). A network of ten sampling stations was placed in
areas with underwater vegetation and mud (Figure 1)
monitored during the period from May 2015 through
May 2017, covering the main climatic seasons in this
area e.g. Dry Season, Rainy Season and Storm Season
(known as "nortes").

The fish were caught with a 50 m long, 2.5 m. high
cast fishing line and net with a mesh size of 2.5 cm.
Organisms were fixed with 10% formalin by injecting it
into their abdominal cavity, in order to stop the digestive
processes. In the laboratory, they were classified using
the taxonomic keys created by Hoese and Moore (1998);
Castro et al.,, (1999) and Carpenter (2002 a, b). The
weight of each subject was recorded with a semi-
analytic scale (+/- 0.01 g), and their total length and
pattern were measured using a conventional
ichthyometer (+/- 0.1 cm).

Research on biological aspects of a species, such as
the composition of diet, sex ratio and growth, has
traditionally been considered as a basic aspect in the
knowledge of its biology and its role in the structure and
function of the ecosystem. The stomach was removed
from 30 to 50% of the total subjects for each capture, by
sampling site, and the stomach contents were analyzed
according to the Windell and Stephen criteria (Bagenal,
1978). The most widely used are the numerical,
volumetric and gravimetric methods. If it is recognized
that prey or food types ingested can stand out for their
values, numerical, volumetric or gravimetric, it has been
chosen to represent the results based on an index of
importance that combines the parameters evaluated
and whose results adjust the variations of each method.

Voracruz 4

The preys were identified at the lowest possible
taxonomical level considering their degree of
digestibility, and, thereafter, quantified by applying the
following methods: the frequency method, used to
guantify the number of subjects of each food type, and
the numerical method, where the number of stomachs
in which a certain food type appeared is recorded.
(Hyslop, 1980), integrating these methods to the
Relative Importance Ratio, according to the following
ratio:

IIR=%F+%N, where: [IR=relative importance ratio,
%N = No. of stomachs where the prey is present and %F
= Prey occurrence frequency.

The determination of the sex ratio and the changes
in the stages of maturity are of enormous importance to
acquire a complete knowledge of the general biology of
an exploited population and are part of its fundamental
evaluation. The gonads were removed to determine sex
and gonadal maturity and observed under a
stereoscopic microscope; the species’ sex ratio was
calculated by season, by using the following ratio:
Number of Females/Number of Males.

To determine whether sex ratio adhered to the
theoretical distribution of 1:1, the chi-square method
(X?) was used, with a significance level of P<0.05,
according to Zar (2010).

The determination of age in fish is one of the most
important aspects for the study of the dynamics of their
populations. In addition to serving as a basis for
calculations that allow to know the growth, mortality,
recruitment and other parameters of its population.
Two methods were used for calculating growth rate. The
first one consisted in extracting an average of 10 scales
from the rear part of the pectoral fin, taken from 30% of
this species’ specimens, including in the various sizes
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Figure 1. Location of the Alvarado Lagoon and of the sampling stations.
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recorded. The criteria used for identifying and
calculating growth rings were those proposed by the
FAO (1982). The scales were washed with soap solution,
with the help of a brush and once cleaned, they were
mounted between two slides. The scales were checked
with a stereoscopic microscope with direct light and
transmitted at 10, 20 and 40 X. With the data of the
standard length and the records of the marks on the
scales, a table of number of marks vs the standard
length was constructed.

The second method consisted in using the records
on total length by sex and grouping all specimens by ten
millimeter intervals, which allowed to obtain the size
frequency rate, from which it was possible to establish
sequential groups or classes by using the Cassie method
(1954). Once such groups were obtained the asymptotic
length (Lmax), growth rate (k) and To were calculated by
using the Ford-Walford (Ford, 1933), Walford (1946) and
Gulland and Holt (1959) methods.

Subsequently, the von Bertalanffy growth model
(1938), was obtained, which adjusts the species’ growth
curve using their size class and length.

Lt = Lmax [1- e*®t°)] where: Lt = average length of a
certain size class (t), Lmax = average or maximum
asymptotic length reachable by a fish, K = growth rate or
catabolism coefficient, to = adjustment parameter
representing length when the hypothetical age is 0 and
t = age expressed in periods of time.

The phi prime (@’) growth ratio was calculated, to
compare the species’ growth with previous estimates,
was obtained by using the following equation: @’=Log10
(K)+2 Log10 (L) proposed by Pauly & Munro (1984).

Results

A total of 642 individuals were collected, 312 were
females and 330 were male, with a sex ratio of 1:1.05
females per male. The sex ratio per season was 1:1.44
during the dry season, 1:1 during the rainy season and
1:1.04, during the storm season, females:males
respectively. In general, sex stayed in a 1:1 ratio, both
for the total specimens captured X?(1, N = 642) = 0.020
P<0.05, and the seasons listed; hence, during the dry
season X%(1, N = 132) = 1.6332 P> 0.05, during the rainy
season X%(1, N = 267) = 0.0 P<0.05 and during the storm

The size and weight pattern for females, per
season, during the dry season, their size interval ranged
from 3.9 to 6.5 cm in total length, and their weight was
between 1.2 and 4.7 g; during the rainy season, the size
interval ranged from 8 to 13.5 cm, and their weight was
between 14 and 46 g; on the other hand, during the
storm season, the size interval ranged from 5.9 to 15.9
cm, and the weight was from 5 to 88.9 g. For the males,
during the dry season their interval ranged from 3 to 5
cm, and their weight between 2 and 6.2 g; while, during
the rainy season, their sizes ranged from 7.2 and 11.7
cm, and during the storm season, their sizes ranged
between 5 to 14.7 cm in total length and a weight of 4
t062.9g.

Diet

The trophic spectrum for D. maculatus in the
Alvarado Lagoon is comprised of nine different food
types, mainly underwater vegetation (Ruppia maritima),
benthic algae (Fragilaria sp, Coscinodiscus sp., Nitzschia
sp., Navicula sp.) and detritus, and, in a lower
proportion, by Tanaidacea belonging to the
Discapseudes spp. genus, insect remains, ostracods and
fish remains and debris (Table 1).

In specimens of smaller sizes, that is, with a total
length ranging between 5 and 8 cm, their predominant
trophic spectrum includes benthic algae, dinoflagellates,
detritus and remains of R. maritima; on the other hand,
the trophic spectrum of those organisms with sizes
larger than 10 centimeters is wider and includes insect
remains, ostracods, tanaideacea, fish remains and a
larger amount of R. maritima.

Growth

Growth, expressed as a variation of any one of the
dimensions of the subject belonging to a certain
population in terms of time, produces a magnitude
curve susceptible to gradually increase until reaching a
maximum asymptotic value. For purposes of calculating
fish growth, Froese and Binohlan (2000), have indicated
the use of the distribution of size frequencies as a way
to obtain a preliminary assessment of a certain fish
population. Additionally, the analysis of the growth rings

season X%(1, N = 243) = 0.020 P<0.05. in anatomical structures has proven useful in
Table 1. Trophic spectrum of Dormitator maculatus, by size and % of IIR
Food types 3-5cm 5-8 cm 8-11cm 11-13 cm 13-15cm 15-18 cm
Ruppia maritima 10 15 49.3 48.4 58.6 60
Neritina virginea 0 0 13.4 15.6 12 10.8
Diatoms 55 36 4.2 0 0 0
Detritus 12 25 12 15.8 12 13.1
Remains of fish 0 0 0 2.2 3.4 3
Discapseudes sp. 0 0 5.3 4.7 7.4 49
Ostracods 0 14 15 11.8 4.6 6.2
Dinoflagellates 23 10 0.8 0 0 0
Remains of insects 0 0 0 1.5 2 2
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determining growth, from the determination of age
classes in this group of organisms (Campana, 2001).

The maximum length values estimated for this
species ranged between 19.5 and 22.7 cm maximum
length (Lmax), compared with those obtained from the
subjects captured, which ranged between 14.7 and 15.9
cm. in total length, corresponding to the size of breeding
females. The analysis on the growth of D. maculatus,
calculated by using the frequency size method for
females and males and the scale method, allowed for
separation into six different size classes, which were
used for calculating the constants in the von Bertalanffy
growth models. The results obtained using Ford-Walford
and Gulland & Holt models are shown in Table 2, as are
the estimates for the phi prime (@’) growth ratio for
both methods, while the curves describing growth, for
both methods, and are shown in Figure 2 and Figure 3.

An important aspect is the fact that the records on
sizes of the D. maculatus specimens, specially the
fraction of the sample of smaller sizes, is seldom
represented, due to the fishing gear used and the spatial
distribution of the species throughout the lagoon during
most of the year; this might possibly indicate that the
estimates on Lmax Obtained by size frequencies may be
overestimated, in comparison with the results obtained
using scale analysis.

Discussion

It is acknowledged that the structure and function
of lagoon and coastal ecosystems is under the influence
of the flow of fresh water from mainland runoffs and the
effects of tides, which, together, are responsible for the
increase of organic matter and the variations in salinity
that affect the dynamics of biological components,
particularly fish (Zedlder & Onuf, 1984). Among the
broad range species located throughout the year in the
Alvarado Lagoon, D. maculatus stands out, as is it a
natural resource currently exploited by the inhabitants
the shore of this lagoon (Flores & Zavala, 1982; Franco
etal., 1996); when the species travels from the wetlands
of the Papaloapan River basin towards the bays of the
lagoon with reproductive purposes, their population in
the area increases significantly, and their capture
supports artisanal fishing, regionally known as Naca
fishing, through the exclusive use of females’ mature
gonads; additionally, this species in known for its
resistance and tolerance to changes in salinity
conditions when traveling to habitats with different
characteristics, and thus, it is well-known for being an
amphidrome species with a wide distribution
throughout the Atlantic coast (Nordlie & Haney, 1993;
Riede, 2004), a similar behavior to that reported by

Table 2. Constants of the von Bertalanffy growth models, by sex, for D. maculatus, (Lmax) asymptotic length, (To) period of time
when I, = 0, (k) growth rate and value of phi prime (@) for both estimates

Ford-Walford Gulland & Holt phi prima (@’)
Lmax (cm) k To L (cm) k To Ford-Walford Gulland & Holt
Total length (females) 22.71 0.2085 0.2903 22.93 0.1674 -0.3135 2.031 1.944
Total length (males) 22.37 0.2078 0.2573 22.37 0.1719 -0.2725 2.017 1.934
scales of both sexes 19.51 0.2664  0.3885 19.51 0.2664 -0.3690 2.006 2.020
both methods (average) 20.40 0.2474 03468 20.40 0.2474 -0.3507 2.018 1.961
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Figure 2. Curves for the von Bertalanffy growth models for D. maculatus, by size frequencies, by sex and by scales, with the

Ford Walford adjustments.
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Figure 3. Curves for the von Bertalanffy growth model for D. maculatus, by size frequencies, by sex and by scales, with the Gulland

& Holt adjustments.

Chang & Navas (1984), for the Dormitator latifrons
Richardson, 1844 at the Chone River, in Ecuador, who
mention that a weight estimate of 115 g/ha was reached
in flood areas.

Based on the records of D. maculatus contained in
available literature, it has been mentioned that it is a
species that reproduces in the estuarine areas of some
rivers at the Atlantic seaboard of the United States
(Nordlie, 1979, 1981), Brazil (Teixeira, 1994), and Costa
Rica (Winemiller & Ponwith, 1998), where the existence
of sizes ranging from 15, to 75 and 125 mm or 380 mm
in total length were reported by Robins and Ray (1986)
for the Atlantic coast of North America, for females and
males respectively, with a lifespan of three to five years.
This data contrasts with that obtained in this work,
where the males had a total maximum length of 14.7
cm, while females have a total maximum length of 15.9
cm, thus being larger and having a greater biomass than
males, which reflects a similar result to that reported by
Macossay-Cortez, Sanchez, Florido, Huidobro and
Montalvo-Urgel (2011) for the Centla marshes in
Tabasco. Winemiller and Ponwith (1998), mention that
this species had the smallest sizes and the less
developed gonads during the dry season, that is,
between March and May, and that such behavior was
also observed for the population in the Alvarado Lagoon,
where the smallest sizes for both sexes were recorded
during the dry season.

The sex ratio recorded for this species, that is, 1:1
females:males, is linked to the reproductive behavior;
for this purpose, Monti, Keith and Vigneux (2010), have
indicated that the changes in body color in this species
are to sexual maturity prior to the reproduction, and
that, also as a result of the reproduction courtship, the
members of this species build nests that are protected
by the adults once the eggs have been fertilized.

Underwater vegetation, objects submerged in Water
Lilies (Eichhornia crassipes) and roots of mangroves are
mentioned as places chosen by this species to deposit
eggs (Flores & Zavala, 1982; Nordlie, 1981, 2000).

The reproductive process of D. maculatus is linked
to a considerable increase in rainfall (Delacroix &
Champeau, 1992; Keith, 2003); under these conditions,
it is considered that the intake of fresh water
encourages the migration of this species towards the
lower zones of estuaries and coastal lagoons (Delacroix
& Champeau, 1992; Nordlie, 2000). This behavioral
pattern is the same as that observed for the species at
the Alvarado lagoon, where the population increases in
the bays of the lagoon by the end of September or
October, when the rainfall is more intense and thus
facilitates the migration of the individuals from higher
zones or habitats confined to the lagoon.

Additionally, the area has conditions favorable for
the adequate development of both reproductive
individuals, and larvae or juvenile individuals; due to the
fact that there are food sources eaten during the time
they spend in the lagoon. In this regard, the study
performed by Teixeira (1994), at the
Mundai/Manguaba estuary, shows that D. maculatus,
feeds, primarily, from macrophytes, sediments,
including organic and inorganic matter and eggs,
recording, additionally, consumption of fish,
crustaceans, shellfish, insects and algae, which allows to
classify it as an omnivore species. In this paper, this
species’ trophic spectrum reflected a detritus eating
behavior in sizes close to five -centimeters,
predominantly diatomites, dinoflagellates, particles of
organic matter and detritus, while the behavior in sizes
over 10 centimeters are usually omnivore, consuming
algae, remains of vegetation, insects and crustaceans,
which reflects a similar behavior to that reported by
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Nordlie (1981) in Costa Rica and Winemiller and Ponwith
(1998) in Brazil.

Furthermore, the information available on other
aspects of the life cycle of the D. maculatus, is scarce and
fragmented, which makes it difficult to perform a full
and comparative analysis on the behavior of this species
in other locations. Regarding its life and reproductive
cycle, it is mentioned that it could be similar to the
Gobiidae suborder (Jonna & Weinheimer, 2003).
Indicating that they may mature quickly, have a lifespan
of only one to two years, and have territorial behavior
(Thresher, 1984).

Regarding its growth, it has been observed that
growth parameters differ from one species to another,
and may even be different among populations of the
same species that live in different locations or under
different environmental conditions. In the case of D.
maculatus, the results obtained using the von
Bertalanffy model adjustments count not be compared,
due to the scarce information available on this species,
and were the only information available reported in
literature, refers to the maximum sizes reached by D.
latifrons, that is, 38 to 70 cm in maximum length, in
Ecuador (Florencio & Serrano, 1981), or based on
reports published by Nordlie (1979, 1981); Teixeira
(1994) and Winemiller and Ponwith (1998) for D.
maculatus, which report a maximum length of 12.5 cm,
and larger sizes in males than in females, which results
are not in line with those obtained in this study, since
the maximum lengths obtained were 14.7 cm. in males
and 15.9 cm in females, results that are more similar to
that reported by Macossay-Cortez et al., (2011), who
reported a total length of 18.9 cm in Tabasco.

Growth curves for D. maculatus in length obtained
using the von Bertalanffy model for each sex, and the
calculation of the phi prima (@’) growth index are the
first estimates for this species in the state of Veracruz
and, unfortunately, no previous information published
on these determinations with which they could be
compared was found for the species in the Gulf of
Mexico.

The values of the parameters obtained using the
total length frequency records clearly show the
existence of Lmaxvalues higher than those obtained using
scale readings, but with values lower than those of
constants k and to, used for the adjustments of Ford-
Walford and Gulland and Holt, which may be explained
by the inverse correlation existing between Lmax and k.
An aspect observed while analyzing the results obtained
for each sex, was that they only show slight variations
and show that the females have larger growth values
compared with those shown by males, reaching a larger
average asymptotic length.

In the case of D. maculatus, in the Alvarado lagoon
system, there is no information on the three aspects
considered in the present work and nevertheless, the
information obtained from the fishermen indicates that
the sizes of this species at the time of capture, have

decreased in recent years. This can be important
because at higher fishing pressure, the larger sizes those
individuals could reach, by participating in various
reproductive events throughout their lives, cannot
develop them, which translates into smaller
reproductive individuals.

This report is considered a first approximation to
the evaluation of some aspects related to the biology of
this species in the study area, and from the information
obtained, to be able to formulate a more complete
study that includes aspects such as age and rate of
growth, mortality, as well as collecting fishing
information in the sites of purchase and sale of fishery
products in the area.

It is important to emphasize that, as there is no
sustainable management program for this species, it has
been observed that the historic capture of eggs of D.
maculatus at the Alvarado lagoon has decreased over
time; the highest capture data were recorded at the late
1980s and early 1990s, when the maximum amount of
eggs captured, during the season in which algae and
seaweed were washed ashore, was 250 tons, recorded
by the fishing office in Alvarado, Veracruz. However, in
recent years, the information obtained from fishermen
has allowed to estimate that the volume of eggs of this
species currently captured has significantly decreased to
less than 100 tons.

This can also result in an affectation to the
population size of this species, since when females are
exploited in advanced stages of maturation, the
potential quantity of offspring that could result from
reproductive events is constantly reduced and could
generate changes in the sex ratio in the population of
this species in the area.

Finally, this species environmental role has proven
to be of utmost importance, since, aside from the
commercial exploitation it supports, it is also eaten by
various carnivore species of fish, such as sea bass
(Centropomus undecimalis Bloch, 1792), birds like egrets
(Egretta caerulea Linnaeus, 1758) (Montoya, Chavez &
Franco, 2004), turtles (Altamirano, Soriano, De Sucre &
Ramirez, 1996), and otters (Lontra longicaudis Olfers,
1818) (Ramon, 2000), for which a decrease in the
population of D. maculatus endangers other species in
the system. Thus, it is necessary to broaden the existing
studies on this species in order to establish seasons and
quotas for their capture and make it possible to reverse
the population decease trends of this species, and allow
for a recovery of the “Naca” in this lagoon. The records
on D. maculatus, particularly on their size and weight,
differ from that reported in the literature by various
authors; combined with the lack of biological and
environmental information on those sites located within
our country on the existing documentary sources for this
species, regarding their population, reproductive and
growth parameters, indicate a need to increase the
research of these aspects, allowing for the proposal of
more sustainable exploitation criteria in the area. It is
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acknowledged that this species is very important for the
area, since it is exploited for commercial purposes by the
fishermen of the Alvarado lagoon, and that, currently, is
population shows a decrease that may endanger its
exploitation, in addition to affecting other species that
use it as their main source of food. It is considered that
this aspect must be addressed in order to predict its
possible impact on the environment in the productive
exploitation systems involving this species in the lagoon
system of Alvarado, Veracruz.
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