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ABSTRACT—We provide the first ecological account of the alligator gar, Atractosteus spatula, in
the Vicente Guerrero Reservoir, Tamaulipas, México. During March to September, 1998, the local
fishery cooperative captured more than 23,000 kg of alligator gar from the reservoir. A random
sample of their catch was dominated by males, which were significantly smaller than females. Males
and females had similar weight-length relationships. Relative testicular weight varied little season-
ally, but relative ovarian weight showed a strong seasonal pattern that indicated peak spawning
activity during July and August. Body condition of both sexes also varied in a pattern consistent
with late summer spawning. Fishing for alligator gar virtually ceased from October to February,
when nonreproductive individuals were presumed to move offshore to deeper water. Alligator gar
fed primarily on largemouth bass, Micropterus salmoides, and less frequently on other fishes. The
gillnet fishery for alligator gar in the reservoir appears to be based primarily on individuals that
move into shallow, shoreline areas to spawn. Males probably remain in these habitats longer than
females. The dominance of largemouth bass in the alligator gar diet reflects this centrarchid’s
high occurrence in littoral habitats of the reservoir, and the diet of alligator gar inhabiting deeper
habitats of the reservoir could be different.

RESUMEN—Son aportados por primera vez algunos aspectos ecolégicos del catin, Atractosteus
spatula, en la represa de la Presa Vicente Guerrero, Tamaulipas, México. El trabajo fue desarrol-
lado durante el periodo de marzo-septiembre de 1998, en el cual las cooperativas pesqueras locales
capturaron mds de 23,000 kg de catin de la represa. La captura estuvo dominada por machos,
los cuales fueron mas pequefios que las hembras. Ambos sexos registraron una relacién peso-
longitud similar. El peso relativo de los ovarios mostré un fuerte patrén estacional no asi el peso
relativo de los testiculos, los cuales exhibieron poca variacién estacional. En ambos sexos el coe-
ficiente de condicién vari6 mensualmente, indicando un pico de actividad de desove durante
Jjulio-agosto. La pesca de catin disminuyé virtualmente de octubre a febrero, cuando el catin no
se reproduce y se presume que migra de la zona litoral hasta los sitios més profundas de la represa.
El catin se aliment principalmente de la lobina negra, Micropterus salmoides, y en menor porcen-
taje de otros peces. La pesca de catin con redes agelleras en esta represa, se confina a individuos
que se desplanza las zonas litorales someras en donde ocurre el desove. Los machos probable-
mente permanecen mas tiempo en estos hibitats que las hembras. La dominancia de la lobina
negra en la dieta del catin refleja la alta incidencia del centrarquido en habitats litorales de la
represa, siendo la dieta del catin de aguas profundas de la represa probablemente diferente.

The alligator gar, Atractosteus spatula, is wide-
ly distributed in rivers and lakes of the Missis-
sippi River drainage from the lower Missouri
and Ohio rivers to the Gulf Coast from the
Econfina River, Florida to Veracruz, México

(Suttkus, 1963; Alvarez del Villar, 1970; Wiley,
1976; Lee and Wiley, 1980; Page and Burr,
1991). In spite of its ancient phylogenetic his-
tory, comparatively little ecological research
has been conducted on the gar family, Lepi-
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sosteidae. In part, lack of interest in gars stems
from their perceived lack of value as a fishery
resource in North America, and the belief that
these predators reduce populations of more
desirable species (Scarnecchia, 1992). In con-
trast, the alligator gar is highly valued as a food
fish in northeastern Mexico, where the species
is known as the catin. Alligator gar is an im-
portant food fish consumed by at least 100
families in the municipality of Padilla, Tamau-
lipas (Porras-Escamilla, 1998). Until now, no
studies have been conducted on Mexican pop-
ulations of the alligator gar. Here we report
findings from a 7-month study of population
structure, reproductive seasonality, and diet of
the alligator gar in the Vicente Guerrero Res-
ervoir in central Tamaulipas, México.

MATERIALS AND METHODS—Study Area—The study
was conducted in the Vicente Guerrero Reservoir,
which is located within the Gulf coastal plain be-
tween 23°45’ and 24°05’'N and 98°40’ and 98°57'W,
ca. 54 km northeast of Ciudad Victoria, Tamaulipas.
The reservoir was constructed in 1971 by the Secre-
taria de Recursos Hidraulicos to provide irrigation
water for 42,000 ha of cropland, as well as recrea-
tion. The reservoir has a maximum depth of 62 m
and a capacity of 5.28 X 10° m>. Its main tributaries
are the Purificacién, Pilén, Grande, and Corona riv-
ers. The region receives an average annual rainfall
of 700 to 800 mm, with heaviest precipitation during
summer. Average annual temperature is 24 to 26°C
(Secretaria de Programacién y Presupuesto, 1983).

Sampling—Monthly samples of alligator gar from
Vicente Guerrero Reservoir were obtained from
commercial catches from the Villa de Padilla Fishery
Production Cooperative Society during 2 periods
(March through September 1998 and April through
July 1999). Fishing effort by the cooperative was 17
days (March), 18 days (April), 22 days (May), 16 days
(June), 11 days (July), 18 days (August), and 17 days
(September), with nearly equal effort expended
each day. We surveyed their tqtal catch 1 to 4 days
per month during 1998 for a total of 15 survey days.
Our survey effort during 1999 was lower, and was
directed at supplying more samples for morphomet-
ric and dietary analyses. Commercial fishermen used
gillnets of 15 cm bar mesh, 3 m in height by 150 to
600 m in length. Nets were set at ca. 1800 h with an
effective fishing time of 12 h. Gillnetting was con-
centrated around the following regions of the res-
ervoir: La Retama, Las Islas, La Cortina, Barretas,
Ebano, El Toro, La Garrapata, El Guayabo, Islas de
en Medio, El Melén, Rio Corona, Rio Pilén, Mogote,
Santa Ana, and Enramadas.

In the field, each specimen was measured for total
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length (TL), interorbital distance, total weight, and
weights of consumable meat and gonads. Fishermen
frequently clean their catch in the field, and the lat-
ter measurements were made for calculation of con-
version equations to aid future research. Length was
measured with a metric tape and fish measuring
board to the nearest 1 cm, or with calipers to the
nearest 1 mm; weights were measured with a spring
balance to the nearest 1 g, or for larger quantities
with a DETECTO series MCS dial balance to the
nearest 28 g. Gonads and digestive tracts were pre-
served in 10% formalin and transported to the lab-
oratory for examination.

Data Analysis—To examine variation in body con-
dition, the relationship between weight and log,(TL
was estimated by using linear regression. Differences
in the weightlength relationship of males and fe-
males were examined by means of analysis of co-
variance. Size at sexual maturity of each sex and re-
productive activity were estimated based on macro-
scopic examination of gonads and calculations of
the gonadosomatic index (GSI): 100 X (gonad
weight/body weight). Gonads were classified as 3
stages (Rossemblum et al., 1987): immature (cate-
gories I-IV), mature (V-VI), and spent. Sex was not
determined in 25 cases in which gonads were im-
mature.

Following Lagler (1956), diet was evaluated using
the descriptors of prey frequency of occurrence
(%F), number (%N), and volume (%V). In addi-
tion, George and Hadley’s (1979) index of relative
importance (RI) was calculated for each prey item:
RI = (;%F,- + %N; + %V;)100

2'1 (%F; + %N; + % V)

where 7 is the number of prey categories. In George
and Hadley’s study, weight was used in place of vol-
ume.

ResuLTsS—The number of alligator gar that
we obtained each month was a function of var-
iation in our survey effort and the ability of
fishermen to catch fish with gillnets (the latter
is a function of fish density and movement in
littoral habitats). Expressed on a per-survey-day
basis, monthly catch-per-unit effort for alliga-
tor gar showed no seasonal trend (4.0-March,
13.0-April, 9.5-May, 13.5-June, 6.0-July, 13.0—
August, and 11.0-September). Few gar were
caught after September, and fishing activity for
this species nearly ceased from November until
the following spring. Because few specimens
are caught in gillnets at the traditional near-
shore fishing places during the late fall and
winter, local fishermen presume that the fish
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FiG. 3—Monthly variation in mean gonadosomatic index (bars = *1 SD) for male (n» = 77) and female
(n = 14) alligator gar from Vicente Guerrero Reservoir, Tamaulipas, México, 1998.

throughout the summer and declined during
September (Fig. 3). The percentage of mature
gonads increased from a minimum of 25 dur-
ing March to a maximum of 87 during July
(Fig. 4). No spent gonads were detected dur-
ing March, and low percentage of spent go-
nads was observed during May to July and Sep-
tember (no gonad data were obtained for
April). Thirtyseven percent of gar gonads were
spent during August, thus indicating the peak
spawning period for this species in Vincente
Guerrero Reservoir.

Fishes were the only prey identified from al-
ligator gar stomachs. By all measures (% fre-

=6 30 26

quency, numerical abundance, % volume, in-
dex of relative importance), largemouth bass
(Micropterus salmoides, local name is lobina ne-
gra) was the predominant prey in stomachs
(Table 1). Though of less importance, shads
(Dorosoma cepedianum and D. petenense), cichlids
(‘Cichlasoma’ cyanoguttatum), and catfish (Ari-
idae) also were consumed.

DiscussioN—Alligator gar captured from lit-
toral habitats of Vicente Guerrero Reservoir
were mainly adults with either mature or spent
gonads. Because alligator gar are extremely dif-
ficult to capture during October to February,
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Fic. 4—Monthly percentages of immature, mature, and spent gonads (male and female) in alligator gar
from Vicente Guerrero Reservoir, Tamaulipas, México, 1998 (n = 91).






