Genetic variability of the Common Snook Centropomus undecimalis
(Perciformes: Centropomidae) in connected marine and riverine
environments
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Abstract: The Common Snook, Centropomus undecimalis, inhabits riverine and marine areas of Southern Gulf
of Mexico, where it is subject to intense use and exploitation. It has been reported that the genetic identification
of fish stocks constitutes a valuable tool for wild population management; nevertheless, there is no available
information on the genetic identification on fish stocks of this species in the region. The aim of this study was
to determine the genetic relationship between C. undecimalis captured in marine and freshwater environments
of the Gulf of Mexico and the San Pedro River. For this, muscle tissue samples of 79 specimens were obtained
from areas located more than 300km apart. The genotype of each individual was determined using seven
microsatellite primer pairs. Five primers amplified efficiently presenting between six and 28 alleles per locus.
High levels of heterozygosis were observed in samples from both environments. Deviation from HWE due to
an excess of heterozygotes was observed. The values of genetic difference indicate an absence of population
structure (Fg;=0.0075 and Ry;=0.016, p=0.051) and similarity in the allele frequencies, defined by Nei’s index
(0.805). Data showed the existence of a high gene flow due to the number of migrants (Nm=18.7). Our results
suggest that individuals living in these environments belong to the same genetic population. We suggest the
development of management and protection plans for this fish species population in the wild. Rev. Biol. Trop.
62 (2): 627-636. Epub 2014 June O1.

Key words: genetic diversity, microsatellite, Common Snook, Centropomus undecimalis, Grijalva-Usumacinta
fluvial system, Gulf of Mexico.

The Common Snook, Centropomus undec-
imalis, is a euryhaline species with migratory
activity between marine, estuarine and fluvial
environments throughout its life cycle. Its geo-
graphic range is limited to the Atlantic coast
of the American continent, extending from
Florida, USA, to Brazil (McMichael, Peters, &
Parsons, 1989; Tringali & Bert, 1996; Tringali,
Bert, & Seyoum, 1999; Taylor, Whittington,
Grier, & Crabtree, 2000). Reproduction of C.
undecimalis in the Gulf of Mexico has been

reported to occur in subtidal areas along the
coast or within estuaries and coastal lagoons.
Spawning takes place between April and Sep-
tember at salinities ranging from 28 to 35psu
(Tucker, 1987; Tringali & Bert, 1996; Grier &
Taylor, 1998).

C. undecimalis is the most economically
valuable species captured in the Southern Gulf
of Mexico; it represents one important target for
artisanal and sport fisheries, along with other
species of the genus Centropomus. It is mainly
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captured in the coastal areas and epicontinental
tributaries of this region, where fisheries are
related to its life cycle (Anonymous, 2006;
Perera, Mendoza, Contreras, Huerta, & Pérez,
2011; Perera-Garcia et al., 2013). Capture is
strongly associated to migratory movements
in freshwater ecosystems; while in the coastal
zone, capture is linked to spawning events.
These situations can promote stock depletion
with potential detrimental effects on population
conservation (Perera et al., 2011).

The Grijalva-Usumacinta fluvial system
is the largest in Central America; it discharges
into the Gulf of Mexico at the Campeche Bank
area. One of the most important tributaries of
this system is the San Pedro River -a fresh-
water tributary- located near the border with
Guatemala. This river connects with a wide
wetland network (Castillo-Dominguez, Barba,
Navarrete, Rodiles-Hernandez, & Jiménez,
2011). Freshwater discharges to the coastal
area of Tabasco vary according to the dry
(Feb-Jun) and rainy (Jul-Jan) seasons. The
coast has sandy beaches derived from sediment
loads carried by rivers and shows an average
salinity around 35psu but it reduces during the
rainy season (Rosales-Hoz, Carranza-Edwards,
Arias-Reynada, & Santiago-Pérez, 1992).

Juvenile and large adult snooks of both
sexes can be found in riverine sites as far as
300km from the coast (where the known breed-
ing areas are located) (Chavez, Mattheeuws,
& Pérez, 1989; Perera, Mendoza & Paramo,
2008; Perera et al., 2011). Prodocimo et al.
(2008) have shown that neighboring popula-
tions of Centropomid species do not differ over
a wide geographical range, but several authors
have demonstrated that genetic differences
exist and, in some cases, these differences
increase as geographic distance increases (San-
doval-Castellanos, Uribe, & Diaz, 2005; Diaz-
Jaimes, Sandoval, & Uribe, 2007; Tringali et
al., 2008). Whether C. undecimalis inhabiting
environments hundreds of kilometers away,
and as dissimilar as marine and freshwater
are genetically related, has remained as an
unsolved question.

Knowledge of a species genetic diversity
has been used as a tool for developing manage-
ment plans for fish stocks worldwide due to
the fact that identification of a fishery unit is
fundamental in the decision-making process for
management strategies. The priority is to guar-
antee the sustainability of populations within
their geographic range despite habitat altera-
tions (Ward, 2000; Pritchard, Jones, & Cowley,
2007; Mehner, Pohlmann, Elkin, Monaghan,
& Freyhof, 2009). Environmental differences
found along the coastline play both an ecologi-
cal and evolutionary role by favoring genetic
differentiation (D’Anatro, Pereira, & Lessa,
2011) since the adaptive capacity of fish to
withstand environmental changes determines
the possibility of widening their distribution
range and form new population units.

In this study we analyzed if C. undeci-
malis individuals form a single genetic unit
even though they are present in two connected,
but dissimilar and distant environments. This
is important since Snooks are exploited with
different strategies and intensities in each geo-
graphical location. Understanding this species
genetic diversity and population structure can
eventually translate into management and con-
servation strategies for one of the most impor-
tant fishery resources in the Southern Gulf of
Mexico (Anonymous, 2006).

MATERIALS AND METHODS

Study area: Two sites where selected
considering a marine (MA) and a freshwater-
riverine (FW) environment. The MA site was
located off the coast of Tabasco (18°27.56° -
18°38.67°N; 92°42.57° - 92°55.58°W). Month-
ly average salinities fluctuated between 24
and 35psu; yearly water temperature ranged
between 24.0 and 29.4°C. The FW site was
located on the San Pedro River’s main channel,
one of the many tributaries of the Grijalva-Usu-
macinta fluvial system. This sampling site is
located near the Guatemala border, at 17°45.16°
- 17°46.24°N; 91°12.75” - 91°17.68’W. Water
salinity values were between 0.10 and 0.90psu
while water temperature oscillated between
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22.6 and 32.3°C. The approximate distance
between sampling sites was 320km (Fig. 1).

Sampling: A total of 79 specimens of both
sexes were obtained from January to December
2010: 40 individuals from MA site weighing
between 3.42 and 7.47kg, and 39 fish weigh-
ing between 0.5 and 10.75kg from the FW
site. All fish were obtained on a monthly basis
directly from gillnets used by local fishers in
each sampling site, and geographical position
was recorded (Fig. 1). Specimens were placed
in iced water immediately after capture and
sacrificed by a sharp blow on the head (DeTolla
et al., 1995). Tissues from a minimum of three
and a maximum of four fishes were processed
ecach month. To obtain tissue samples, scales
from the ventral area were removed and the

excising area was treated with 70% ethylic
alcohol. Skin was then removed, and a piece
of muscle tissue (1-2g) was excised from the
base of the pectoral fin. The muscle sample was
placed in a sterilized plastic vial and preserved
with ice during field activities and were subse-
quently frozen in the laboratory at -80°C until
further analysis.

DNA extraction and PCR: DNA extrac-
tion from the samples was performed with
a slight modification of the guanidine iso-
thiocyanate technique (Tri reagent, Sigma
Chemicals technical bulletin MB-205). This
modification consists of additional steps at
the end of the suggested protocol. After cen-
trifugation to eliminate insoluble material, a
volume of 1M-sodium acetate solution (10%
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Fig. 1. Sampling locations for C. undecimalis in connected environments in the Grijalva-Usumacinta fluvial system.
Samples from the marine environment (MA) are indicated by stars and those from the riverine environment (FW) by dots.
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of the sample volume) and 96% ethanol (200%
of the sample volume) were added. The solu-
tions were slowly mixed and allowed to stand
for 5min. The DNA pellet was recovered by
centrifugation at 14 000rpm during 10min at
4°C. At the end, the DNA was dried and dis-
solved in ultrapure water. The DNA quality
and quantity from each sample was determined
with a Smartspec® (Bio-Rad) spectrophotom-
eter. For further verification of DNA quality,
electrophoresis was performed in Agarose gel
at 0.5% with ethidium bromide, using TAE 1X
as electrophoresis buffer. Electrophoresis was
carried out for 90min at 90V and the extracted
DNA was visualized in a UV transilluminator
adapted with a system for the capture of digi-
tal images UVITEC. All DNA samples were
treated with 6pL proteinase K (20mg/mL of
distilled water) to optimize quality (Gamboa-
Coronado, Mau-Inchaustegui, & Rodriguez-
Cavallini, 2011).

Seven microsatellites designed for C.
undecimalis (Cun01, Cun08, Cun09, Cunl0A,
Cunll, Cunl8 and Cun22) were amplified
using a slight modification of the PCR tech-
nique described by Seyoum, Tringali, and
Sullivan, 2005. Total volume of each PCR
reaction was 20uL, consisting of 2ul. of DNA
(4ng/pL) and 18uL of master mix comprising
15uL of supermix (iQ Supermix, Bio Rad),
1uL of ultrapure sterile water and 1pL of each
primer (forward and reverse). PCR reactions
were performed using a thermocycler (MyCy-
cler, Bio Rad) with the following amplification
conditions: initial denaturation at 95°C for
Smin, followed by seven cycles of 94°C for
30s, annealing temperature of 60°C for Imin
with an increase gradient of 1°C per cycle, and
an extension at 72°C for 1min, followed by 30
cycles at 94°C for 30s of denaturation, 55°C
for Imin of annealing temperature, and an
extension of 72°C for Imin, and lastly a final
extension at 72°C for 10min, after the samples
were maintained at 4°C. All PCR reactions
were run in duplicates. To verify which micro-
satellites amplified successfully, PCR products
were visualized in a 2% agarose gel in 1X TAE
buffer at 90V for 150min and stained with

ethidium bromide. For allele size determina-
tion, automatic electrophoresis was performed
using the Experion System (DNA 1K chip kit,
Bio Rad).

The allele data from each specimen were
captured in a matrix to analyze the allelic fre-
quency. The Genepop software version 4.1.3
(Raymond & Rousset, 1995) was used to per-
form the Hardy-Weinberg equilibrium (HWE)
global test using the Markov method combined
with the exact test of Fisher (10000 dememo-
rizations, 50 batches and 5000 iterations per
batch) and the evaluation of the null hypoth-
esis of heterozygote excess based on Markov’s
method (Guo & Thompson, 1992). Genetic
variability among environments was evalu-
ated by means of Wright’s F statistics (1978);
the statistics F*,, Fg; and F, were calculated
according to Weir and Cockerham (1984).
Fisher’s method was used to evaluate geno-
typic linkage disequilibrium (10000 dememo-
rizations, 50 batches and 5000 iterations per
batch). The null allele frequency based on the
EM algorithm developed by Dempster, Laird,
and Rubin (1977) was obtained. The soft-
ware Micro-Checker 2.2.3 (Van Oosterhout,
Hutchinson, Wills, & Shipley, 2004) was used
to estimate the most likely reason (presence of
null alleles, evidence of allele dropout, or stut-
tering during PCR amplification), because gen-
otype frequencies deviated significantly from
HWE expectations. The program GenAlIEX 6
(Peakall & Smouse, 2006) was used to obtain
several parameters: observed heterozygosity
(Ho) and expected heterozygosity (He), num-
ber of alleles per locus (Na), effective number
of alleles per locus (Ne), polymorphism per-
centage per location, private alleles (Pa), null
alleles frequency (Nf), gene flow by the number
of migrants per generation (Nm), similarity
degree by means of the genetic distance with
Nei’s index (1978) per environment, R statis-
tics of genetic differentiation (R;, Rgp and R)
according to Slatkin (1995) and the analysis
of molecular variance (AMOVA), according
to Excoffier, Smouse and Quattro (1992). In
all cases, statistical differences were declared
when p<0.05.
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RESULTS

Genetic variability: Genetic diversity
obtained for five loci is shown in table 1. The
total number of alleles per locus (N,) of organ-
isms obtained in both environments ranged
between six for the locus Cun09 and 28 for
the locus Cunl8 with an allele average of 21.1
(Table 1). Analysis per environment showed
a lower allele average in FW (18.6) with a
minimum of six alleles for locus Cun09 and a
maximum of 28 for Cunl8. In MA, allele aver-
age was 23.6 with a minimum of 20 for locus
Cun22 and a maximum of 27 for Cun09.

High levels of heterozygosity were
obtained in four loci from both environments.
Average levels of Ho were generally above
0.50 for the loci Cuni8 (0.830), Cun01 (0.884),
Cunl0A4 (0.834) and Cun09 (0.700) with the
exception of the locus Cun22 with 0.442.
Expected heterozygosity (He) average obtained
for both environments were generally high
for all the loci analyzed; the lowest being
Cun09 with 0.854 and the highest Cuni§
with 0.947 (Table 1). In every case, observed
heterozygosity was lower than expected. The
Markov-Fisher’s exact test for HWE on our
data set showed deviations from the expected
equilibrium (p<0.05). Micro-Checker software

indicates high null allele frequency for some
loci and no evidence of allele dropout or stut-
tering during PCR amplifications. The HWE
deviation is consistent with the null hypothesis
of excess of heterozygotes for the entire data
set (p=0.31). Fish living in both environments
were 100% polymorphic.

Locus Cun22 showed the highest null allele
frequency. FW fish had a null allele frequency
between 0.085 for the locus Cun09 and 0.301 for
the Cun22. Data from MA fish were generally
lower, and values ranged between 0 for Cun01
and 0.254 for Cun22 (Table 1). The Fisher test
for the evaluation of genotype linkage disequi-
librium suggests that the loci segregate individu-
ally with the exception of the pair Cunl0A and
Cun01 (p=0.03).

Genetic differentiation between both
locations: Average values for Wright sta-
tistics were Fy;=0.0075 and F¢=0.2393
(Table 2). R-values were Ry;=0.016 (p>0.051)
and R;¢=0.173 (p<0.001). Average number of
migrants per generation was Nm=18.7. Nei’s
genetic distance showed a level of 0.805.

The AMOVA test showed decreasing val-
ues from within individuals (81%), among
individuals (17%), and between environments
(2%), results that provide further confirmation

TABLE 1

Genetic variability for five microsatellite loci of C. undecimalis in marine and freshwater connected systems

Locus Origin N Na Ne Ho
Cun01 MA 32 23 12.80 0.969
FW 30 22 15.25 0.800
Cun09 MA 30 27 19.14 0.600
FW 5 6 4.16 0.800
Cunl0A4 MA 22 22 14.66 0.773
FW 19 15 10.31 0.895
Cunl8 MA 33 26 19.10 0.879
FW 32 28 18.96 0.781
Cun22 MA 18 20 15.07 0.444
FW 25 22 16.89 0.440

He Pa Nf As Asr
0.922 9 0.1052 105-183 170-204
0.934 8 0.0000
0.948 23 0.0859 232-293 237-273
0.760 2 0.1824
0.932 9 0.1050 142-226 159-219
0.903 2 0.1661
0.948 7 0.1097 112-184 109-127
0.947 9 0.0318
0.934 15 0.3012 141-245 170-204
0.941 17 0.2542

MA=marine environment, FW=freshwater environment, N=number of individuals with amplification, Na=number of alleles
per locus, Ne=effective number of alleles per locus, Ho=observed heterozygosity, He=expected heterozygosity, Pa=private
alleles, Nf=null alleles frequency, As=allele size in the study, Asr= reference allele size according to Seyoum et al. (2005).
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TABLE 2
Estimators of population subdivision for C. undecimalis in
connected systems

Locus Fis Fir Fqr
Cun01 0.0565 0.0547 -0.0018
Cun09 0.3437 0.3748 0.0475
Cunl0A4 0.2770 0.2809 0.0053
Cunl8 0.1427 0.1439 0.0014
Cun2?2 0.5697 0.5763 0.0152
Average 0.2393 0.2450 0.0075

F g=inbreeding coefficient between populations, F=total
inbreeding coefficient, Fg=population subdivision
coefficient.

of the common origin of this population of high
genetic diversity (Table 3).

DISCUSSION

Genetic variation and similarity indices
among sites showed that C. undecimalis tested
from different environments belong to the same
population. Results of Fg. and Ry suggest a
single population with high genetic flow and no
subpopulations. This could mean a low differ-
entiation condition in subpopulations (Balloux
& Lugon-Moulin, 2002; Freeland, 2005). This
is also evident in allelic frequency similarity as
shown by Nei’s index and migrants per genera-
tion values. The estimated rate of migrants per
generation (N, =18.7) prevents divergence by
genetic drift (Slatkin, 1994; Freeland, 2005).
D’Anatro et al. (2011) came to the same con-
clusion with Micropogonias furnieri popula-
tions in Uruguay estuaries, where N =2.9. Low

population differentiation levels are common
in fish species that breed in the ocean due to
mechanisms that ensure constant gene flow
among distant areas (Ward, 2000).

Absence of genetic differentiation in the
Common Snook suggests that the Grijalva-Usu-
macinta fluvial system’s environmental gradi-
ent is not a geographic barrier, likely allowing
gene flow between marine and freshwater envi-
ronments, over distances above 300km. Quite
different is the case of Lutjanus synagris in
coastal areas (Landinez-Garcia, Ospina, Rodri-
guez, Arango, & Marquez, 2009), where habitat
discontinuity due to environmental and geo-
morphological variation has been considered
to drive population divergence. Divergence in
marine populations of Centropomus viridis and
C. medius in the Pacific Ocean coast increases
with geographical distance. In this region, the
absence or presence of water discharges into
the coastal zone seems to play an important
role in gene flow, because the specific condi-
tions they generate are essential to maintain
connectivity (Diaz-Jaimes et al., 2007).

In this study, the absence of genetic dif-
ferentiation among environments, indicating
no subpopulation in the Common Snook, is
consistent with data suggesting absence of
reproduction in the freshwater site reported
by Perera et al. (2011). Additionally, Tucker
(1987) and Taylor, Grier, and Whittington
(1998) have suggested that spawning and lar-
vae development occur in marine environ-
ments. This strengthens the hypotheses that
different age and sex C. undecimalis in the San
Pedro River are specimens from the marine

TABLE 3
AMOVA for C. undecimalis in connected systems

Source df SS MS EV %
Between environments 1 39284 3928.4 28.6 2
Among individuals 63 130 205.1 2 066.7 304.7 17
Within individuals 65 94 721.4 14572 14572 81
Total 129 228 855.0 1790.6 100

df=degrees of freedom, SS=sum of squares, MS=mean squares, EV=estimated variance, %=percentage of total variance.

Data obtained by means of microsatellites loci analysis.
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population that moved to freshwater for food
and shelter (Perera et al., 2008, 2011). The
species’ great physiological capacity allows
seasonal use of food and shelter resources.
The same strategy has been reported in other
Gulf of Mexico locations (Peterson & Gilmore,
1991; Brennan, Walters, & Leber, 2008).

In contrast, physiologic tolerance mecha-
nisms have been suggested as population diver-
gence promoters in other euryhaline species.
Although Micropogonias furnieri populations
occur in different salinity habitats, they spawn
in common coastal areas and juveniles appar-
ently settle in their parents’ original environ-
ment, therefore favoring genetic differentiation
(D" Anatro et al., 2011). Estuarine habitat colo-
nization by Odontesthes argentinensis has con-
tributed to its adaptive divergence expressed
by specific breeding requirements that favor
ecotype formation and population differentia-
tion (Beheregaray & Sunnucks, 2001).

Genetic variation in individuals from
marine and freshwater environments was high.
Allele number and size were slightly different
than the same loci ones described by Seyoum
et al. (2005) for C. undecimalis in Florida.
Heterozygosity and polymorphism values were
also high. Our results for He and Ho in most
loci were consistent with Seyoum et al. (2005),
except locus Cun22; He was 0.80-0.91 and Ho
0.74-0.91 whilst in this study values ranged
from 0.76-0.94 and 0.60-0.96, respectively. In
both cases, population genetic variation can
be considered as high. High levels of genetic
variation are common in marine fish due to the
effect of environmental conditions on larvae
dispersion as well as random mutation fixation
processes (Tringali et al., 1999; Ward, 2000;
Diaz-Jaimes et al., 2007; Landinez-Garcia et
al.,, 2009; Was, Gosling, & Hoarau, 2010).
However, larval active movement ability in
some species can hinder dispersion and favor
population differentiation. Such is the case
of Sebastes rastrelliger, a marine fish, whose
larvae remain near their spawning area, thus
reducing genetic exchange with other popula-
tions (Buonaccorsi et al., 2004).

Findings of this study allow us to assert
that the observed variation is mainly gener-
ated by allelic frequencies in C. undecimalis
within sites as opposed to between sites. Snook
biological traits combined with oceanographic
processes, could be involved with the high
genetic variation registered in our study sites as
well as in other localities. In coastal areas, com-
mon snook aggregations are a regular breeding
behavior during the spawning season (Taylor
et al., 1998; Perera et al., 2011), but the source
of breeders in these aggregations is unknown.
It is quite likely that specimens from both sites
in this study exchange genetic material with
other populations in Southern Gulf of Mexico.
Furthermore, eggs and larvae can disperse over
great distances with the strong currents caused
by summer storms in the Gulf of Mexico (Salas,
Monreal, & Aldeco, 1992; Exposito, Salas,
Monreal, Salas, & Vazquez, 2009), that occur
during this species’ spawning season (Roberts
et al., 1999; Perera et al., 2008; 2011). Com-
bination of spawning and early development
with coastal currents circulation could play an
important role in larval snook dispersion at a
regional scale, such as could occur with Atlan-
tic and Gulf of Mexico populations in Florida
(Tringali et al., 2008). Dispersal associated
with ocean circulation patterns has also been
suggested for other Centropomids (Prodocimo
etal., 2008); C. parallelus in coastal Brazil and
C. viridis and C. medius of the Pacific coast in
Mexico (Diaz-Jaimes et al., 2007). At a larger
scale, however, ocean circulation patterns can
act as geographical barriers for C. undecimalis,
as suggested by Trigali and Highman (2007)
based on differentiation between Atlantic and
Caribbean populations. The same pattern was
observed in Anguilla marmorata populations
in the Indian and Pacific Oceans (Ishikawa,
Tsukamoto, & Nishida, 2004).

Seemingly, deviation from the Hardy-
Weinberg equilibrium model due to hetero-
zygous excess is neither seemingly related
to a large allele dropout nor stuttering during
PCR amplification. The individual results for
loci Cun22 and Cun09, that showed that they
largely contribute to the genetic differentiation
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index (Fgp), inbreeding (Fq), high level of pri-
vate alleles and null alleles frequency, should be
taken with caution. The existence of selective
processes for these loci is possible (Freeland,
2005), as well as faulty primer amplification
due to base substitution or deletions in bonding
sites for PCR (Was et al., 2010). Faulty amplifi-
cation is an error that can favor null alleles and
even amplification absence as with Cun08 and
Cunll (Was et al., 2010). Although there are no
previous studies in the study sites that indicate
a tendency to these results, their assessment is
necessary, since amplification flaws can be an
error source when interpreting genetic analysis
(Trigali & Higham, 2007; Johnson & Banks,
2008; Landinez-Garcia et al., 2009).

Snooks in freshwater and marine areas
connected by the Grijalva-Usumacinta fluvial
system can be considered a single fishery stock.
This information is important to establish stock
conservation programs that contribute main-
taining migration routes between these sys-
tems. According to Perera et al. (2011) C.
undecimalis population considered in this study
seems to be under intensive extraction. This
is important, since long term overexploitation
could affect allelic frequency (Ward, 2000;
Landinez-Garcia et al., 2009) by gene flow
reduction due to loss of connectivity between
populations. This has been previously suggest-
ed for other Centropomus species of the Pacific
coast in Mexico (Diaz-Jaimes et al., 2007).

Our results suggest that gene flow exists
along different and distant environments where
C. undecimalis inhabits, thus the null hypoth-
eses that they form a single population is not
rejected. Environmental differences, such as
salinity ranging from 0.1-35ups, are not a
barrier to gene flow; thus, for management
purposes, individuals from both sites should
be considered members of the same fishery
stock. Therefore, to allow gene flow between
these environments, we suggest implementing
regulatory policies during the breeding season
as well as freshwater habitat protection to
maintain migratory routes and riparian feeding

areas. New studies — focused on a wider geo-
graphical area and in the role of sea current on
spatial-temporal variations — are required to
identify possible genetic links in populations
along the Gulf of Mexico coast. These studies
will allow a better understanding of the Com-
mon Snook population dynamics and provide
elements for sustainable management of this
region’s important fishery resource.
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RESUMEN

Variabilidad genética del robalo comun Centro-
pomus undecimalis (Perciformes: Centropomidae) en
ambiente marino y riberefio interconectados. El robalo
comun Centropomus undecimalis habita en areas riberefias
y marinas del sur del Golfo de México donde es sujeto
a explotacion intensiva. Aunque la identificacion de las
poblaciones de peces representa una valiosa herramien-
ta para el manejo de las poblaciones silvestres, no hay
informacién disponible para identificar genéticamente
las poblaciones de peces de esta especie en la region. El
objetivo de este estudio fue determinar la relacion genética
entre C. undecimalis capturado en ambiente marino y dul-
ceacuicola del Golfo de México y rio San Pedro. Muestras
de tejido muscular de 79 individuos fueron obtenidas en
areas separadas por mas de 300km. El genotipo de cada
individuo fue determinado usando siete pares de cebadores
microsatélites. Cinco cebadores amplificaron eficiente-
mente presentando entre seis y 28 alelos por locus. Altos
niveles de heterocigosidad se observaron en las muestras
de ambos ambientes. Se observo desviacion del equilibrio
HW debido a exceso de heterocigotos. Los valores de
diferenciacion genética indican ausencia de estructuracion
poblacional F;.(0.0075) y Ry (0.016, p=0.051) y similitud
en las frecuencias alélicas definidas por el indice de Nei
(0.805). Los datos mostraron elevado flujo genético debi-
do al niimero de migrantes (Nm=18.7). Estos resultados
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sugieren que los individuos en estos ambientes provienen
de la misma poblacion genética. La informacion obtenida
en este estudio, por lo tanto contribuird con elementos que
pueden ser considerados en el desarrollo de programas de
manejo y proteccion de las poblaciones de peces silvestres.

Palabras clave: variabilidad genética, microsatélites,
robalo comun, Centropomus undecimalis, Sistema fluvial
Grijalva-Usumacinta, Golfo de México.
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