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Abstract

Beds of Thalassia testudinnm were sampled in the Laguna de Términos, Gulf of México to
know the prevalence of infestation of the hippolytid shrimp Hippolyte gostericola (Smith, 1873).
A total of 30,351 specimens wete collected with a Colman-Seagrove sledge net. The host
species exhibited 2 mean of 8.09 specimens/m? and a sexual ratio of 1.1 female by male. As
many as 1,231 (4.06 %) specimens of H. zustericola were infested by the bopyrid isopod Bopyrina
abbreviata Richardson, 1904, Comparatively a bigger percent of infestation of females (75.99%)
than males hosts (17.22%) was observed. Infested females ranged from 1.1 mm to 3.0 mm CL,
and males from 0.8 mm to 2.5 mm CL. The highest percentage of H. zostericola infested was
sized between 1.7 and 2 mm CL in both sexes. Distral or sinistral settlement of the parasites on
hosts did not show statistical differences. The population structute of B. abbreviatawas composed
mainly by pairs of parasites where females usually were ovigerous. The different stages of
development of B. abbreviata collected suggest the continuous reproduction of the species in
the study area. This is the first record of B. abbreviata infesting H. zostericola in the Laguna de
Términos.
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Introduction

The members of the family Bopyridae infest a great number of species of crustacean
decapods. This is the family most numerous and best represented among the Epicaridea
(Markham, 1986). In particulat, the genus Bopyrina Kossmann, 1881, infests shrimps of the
families Hippolytidae and Palaemonidae (Pontoniinae) (Chopra 1923; Bourdon 1968) causing
changes in the sexual characters and in some cases parasitic castration (Tsukamoto, 1981).

The study of the host-parasite relationship between B. abbreviata and its host H. zostericola
is important because it is 2 dominant component in seagrass meadows in the Caribbean Sea
and other regions; as well as an important link between the primary producers and the higher
trophic levels (Main, 1987; Ilansé ez al, 1998).

Material and Methods

Samples of B. abbreviata were collected in the Laguna de Términos, southwestern Gulf of
Mexico (18° 27" to 18° 50 N and 91° 15°to 91° 51° W) from November 1997 to November
1999, a period which included the dry season (from February to May); the rainy season (from
June to September); and the “nortes” season or winter storms (from October to March) (Yafez-
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Arancibia and Day, 1982), which is characterized by strong and cold winds from the north. The
samples were obtained from beds of T. zeszudinum with a Colman-Seagrove sledge net, preserved
in 10% formaldehyde and later transferred to 70% ethanol. The specimens were identified and
counted for each sampled period. Specimens with parasites were separated individually and
the sex, cephalotorax length (CL) and the left or right infested branchial chamber of the host
were recorded. In addition, for each season the sex and size of sub-samples of 5% of the
unparasitized shrimps were recorded.

The stages of B. abbreviatawere defined on the morphological criteria proposed by Masunari
et al. (2000) which include immature and mature females, immature and mature males, and
cryptonisci larvae.

Results

A rtotal of 30,351 specimens of H. gustericola were collected; and the average density was
8.09 otrgs./m* The maximum density was recorded during the nortes season of 1997 with
17.85 org/m? and the minimum duting the rainy and nortes seasons of 1999 (1.25 and 1.42
org/m?, respectively) (Figure 1). Notwithstanding the observed seasonal variations in density
these values were not statistically significant (Fo=6.94; P<0.05).

Females’ size of H. zustericola free of parasites ranged between 0.9 and 3.5 mm CL, with
701 specimens (86.44%) between 2 and 3 mm CL. Ovigerous females ranged from 1.8 to 3.5
mm CL but most were recorded between 2.8 and 3.5 mm CL. Size of males free of parasites
ranged between 0.8 and 2.5 mm CL, with 500 specimens (69.25%) of this subpopulation
ranging from 1.2 to 1.5 mm CL (Figure 2).

A total of 1231 (4.06%) of H. zostericola wete infested by B. abbreviata. This sub-population
was composed of 933 females (75.79%), 212 males (17.22%), 75 damaged specimens (6.09%)
(cephalotorax only), and 11 juveniles (0.89%) (Figure 3). Differences between adult females
and males were statistically significant (2=451.42; P<0.05).

Females of H. zostericola carrying parasites varied between 1.1 and 3 mm of cephalothorax
length (CL), with 487 specimens (52.2%) between 1.7 and 2 mm CL. Males varied between 0.8
and 2.5 mm CL, and 86 of these (40.57%) ranged between 1.7 and 1.9 mm CL. No statistically
significant differences were found between the numbets of parasites on the right or the left
branchial chamber of the hosts (}?=1.24; P>0.05).
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Figure 1: Density of the population of Hippolyte zostericola by season in the Laguna de Términos, southwestern Gulf
of Mexico. “Nortes” = winter storms.
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The population of B. abbreviata was composed of 969 couples sexually mature of which
816 (84.21%) females were ovigerous, and 36 couples that were sexually immature. As many
as 198 shrimps did not exhibit physically the parasite but presented evidence of had been
previously infested.

The population’ structure of B. abbreviata (Fo=2.95; P<0.05) showed no statistically
significant differences from one season to another (Fo=2.95; P>0.05).

Other ovigerous females of H. zustericola were collected during the nortes season of 1997
and the dry season of 1999, evincing to have been recently infested. Additional specimens
separated from their hosts were collected and other associations of parasites in different stages
were recorded (Table I).
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Figure 2: Size composition of the subsamples of H. zostericola unparasitized in the Laguna de Términos, southwestern
Gulf of Mexico.
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Figure 3: Composition of the subpopulation of H. gustericola parasitized in the Laguna de Términos, southwestern
Gulf of Mexico.
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Table I: Other types of associadon of B. abbreviata on H. gostericola. “Nortes” = winter storms.

Associations "Nogr?tes” Dry o8 Rgi;;y ”Nogr;es" Dry 99 Ragigny "Nc;r;es"

@ Inmature single 1 1 1
@ Mature single 4 2 2 1 1
@ Mature with 1 larvae 8
@ Mature with 2 larvae 1
@ Mature with 3 larvae 1

Mature couple with

additional larvae 1
@ Mature with 2 males 1
S Mature single 1
Discussion

The shrimp H. gostericola is a conspicuous species in the seagrass beds of 1. festudinum
where it has been recorded as a dominant species among the 15 species of carideans present in
the Laguna de Términos (Ledoyer 1986; Negreiros-Fransozo ¢ al, 1996).

The average of infestation of H. zostericola by B. abbreviata was 4.06% ranging from 6.98%
during the nortes season of 1997, to 0.94% during the nortes season of 1998. The closest
petcentages of infestation by one species of Bgpyrina compated to the present study, was recorded
by Tsukamoto (1981) between Bopyrina ocellata (Czerniavski, 1868), and Hippolyte curacacensis
Schmitt, 1924, where the infestation ranged from 0.1 to 4.6% . Comparatively, infection levels
by Probopyrus pandalicola (Packard, 1879), varied from less than 1% in Palaemonetes vulgaris (Say,
1818), (see Mortis 1948) to 100% in Palaemonetes paludosus (Gibbes, 1850), infested by the
same species of bopyrid (see Beck 1979). In Macrobrachium tenellum (Smith, 1871), the females
wete more frequently infested than males (23.3: 2.6) by Probopyrus pacificensis Roman-Contreras,
1993, which was dependent of the month of collection.

The wide variability recorded by several authors on the pércentages of infestation in other
species of bopytids suggests that thete is not any infestation pattern and that the frequency of
infestation can vary according to the host species, size of samples and studied area (Cole
1949). :

In the present study females of H. gostericola infested by B. abbreviata were more frequently
collected than males (4 females: 1 male); female hosts, both parasitized and unparasitized,
have greater sizes in the present study. Beck and Cowell (1976) and Beck (1979) have suggested
that the parasite could to have advantage for infesting female hosts, since they are frequently
bigger than males in larger size classes and sometimes they have longer life-span than males.

Lewis and Windsor (1979) recorded that the incidence of infestation in males of Munida
iris A. Milne-Edwards, 1880, by Anuropodione carolinensis Markham, 1973, was significantly
greater than in females. Likely Kunju (1955) found higher percentages of male hosts parasitized
although the females had larger sizes. Bourdon (1968) stated that when the males hosts are
larger, greater percentages of specimens are infested. However this is not necessarily an
indication of preference of the parasites to infest males or females host since Lewis and Windsor’s
(1979) samples of males were significantly more numerous than females for each sampled
month. Beck (1979) has suggested that further research is needed to clarify the relationship
between the bopyrtid infection’ levels and the sex and size of the hosts infested.

The location on the right or left side of the parasite on H. zostericola did not show statistically
significant differences and we are unable to affirm that B. abbreviata has preference for either
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left or right branchial chamber of its host. Our results agree with reports for Probopyrus bithynis
Richardson, 1904, on Macrobrachinm ohione (Smith, 1874), (see Truesdale and Mermilliod 1977),
DP. pandalicola on Palaemonetes paludosus (see Beck, 1980); Probopyrus “pandalicola” infesting Palaemon
ritteri Holmes, 1895, (see Campos and Campos 1989); and P. pacificensis infesting Macrobrachinm
tenellum (Smith, 1871), (see Roman-Contreras 1993). In addition, Masunari ¢# 2/ (2000) did not
obsetve preferences by Macrobrachinm potinna (Muller, 1880) to be ubicated neither on the right
nor in the left branchial chamber of Probopyrus floridensis Richardson, 1904. Exception to this
rule are species in the genera Agymmetrione Codreanu, Codreanu and Pike, 1965, and Bopyrissa
Nierstrasz and Brender 2 Brandis, 1931, which for reasons unknown have only dextral or sinistral
torms (Markham 1986).

The population structure of B. abbreviata during the sampled seasons in the present work
was mainly composed by couples of patasites sexually mature that in most of the cases included
ovigerous females. This is the probable cause because the larvae of B. abbreviata were collected
throughout the sampled seasons as well as was observed by Allen (1966) and Tsukamoto
(1981) between the host-parasite relationships Pandalus montagni Leach, 1814-Hemiarthrus
abdominalis (Kxoyer, 1840); and Hippolyte curacavensis-Bapyrina ocellata, respectively.

Conclusions

In the present study the density of H. zostericola did not show a defined seasonal pattern in
the study area.

The minimum size recorded in H. zostericola was 0.8 mm CL and the maximum 3 mm CL.

The percentage of infection in the population of H. zustericola was 4.06%, which is similar
to values recorded in other bopyrid species.

The highest frequency of infestation of H. zostericola by B. abbreviata was found in sizes
between 1.7 and 2 mm CL.

The frequency of infestation by B. abbreviata was greater in females than in males (4.4:1).

Bopyrina abbreviata didn’t exhibit preference neither for the right nor for the left branchial
side of their hosts.

The stages of development of B. abbreviata recorded in the sampled seasons suggest that
the species have a continuous reproduction in the study area.

This is the first record of B. abbreviata infesting H. zostericola in the Laguna de Términos,
Gulf of Mexico.
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