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Population structure of Goniopsis cruentata (Latreille, 1803) in
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Abstract

The grapsid Goniopsis cruentata (Latreille, 1803) is a common and abundant crab in the intertidal
zone of many estuaries in Pernambuco State, northeastern Brazil, where this species supports local
fishery. Crabs were sampled monthly from August 1997 to July 1998, in the Paripe River Estuary —
Pernambuco State — Brazil, through of fishing gear, with 1 hour effort per sampling period. A total
of 1014 specimens were sampled, being 594 males (582 adults; 12 juveniles) and 420 females (222
adults no ovigerous; 182 ovigerous; 16 juveniles). The population was constituted mainly of adult
crabs, which is probably due to the selectivity action of the fishing gear. Males (Carapace Width:
43.5 + 5.9 mm) were significantly (1;;<0,05) larger than females (CW: 41.01 + 4.73 mm). Size
frequency distribution was unimodal for both sexes, and ranged from 25 to 58 mm CW. Reproductive
activity was recorded during almost all the year, except in June and July. A high incidence of ovigerous
females from December 1997 to April 1989 was observed. Through Pearson’s correlation, air
temperature showed to be significantly correlated (r = 0.73; p<0.05) with ovigerous females frequency,
suggesting that species presented a high reproductive activity during the warmest months of the
year.
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Introduction

The grapsid crab Goniopsis cruentata (Latreille, 1803) is commonly found in the interdiral
zone of estuarine areas of Pernambuco Stare, northeastern Brazil. It is distributed on the Western
Atlantic from Florida to southern Brazil (Melo 1996). Like most Grapsidae, it can run very fast and
hence hides when it is disturbed by human activity. According to Wiedemeyer (1997), this species
feeds on plants, organic detritus and other crabs such as Ucz spp. and Aratus pisonii.

Research on G. cruentata in Brazil has been restricted to some species list (Abreu 1980, Coelho
1965, Coelho and Coelho-Filho 1993; Coelho and Ramos-Porto 1995, Oshiro er 2/ 1998) and
some studies about population biology and reproduction (Cobo, 1995; Cobo and Fransozo, 1998;
Cobo 1999; Guerrero-Ocampo and Negreiros-Fransozo, 2000). Therefore, it is necessary to obtain
more information on this species, mainly in the northeastern region, where it is abundant in estuarine
areas and supports a specific fishery. The present study provides some information better on aspects
of the population structure of G. cruentata captured by the artisanal fishery in the Paripe River
estuary, with emphasis on structural aspects, sex-ratio, individual size and reproductive season.

Materials and Methods

2
The study area is located in the Paripe River Estuary (7° 48 S and 34° 51" W), in the southern E.
part of Itamaracd Island in Pernambuco State, northeastern Brazil. With 1.6 km in length and 0.55 §

km in the widest part, it sustains by 29.4 Km? of mangrove forests, dominated by Rbizophora
mangle L., Avicennia schaueriana Stapf and Leechman and Laguncularia racemosa Gaertn. The salinity
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ranges from 3.2 to 37.1%o being the largest part of the estuary dominated by waters of high salinity
due to strong marine influence (Lacerda, 1994).

Montlhy collections were accomplished from August 1997 to July 1998, always during low
tide. The collections were performed by professional fishermen during 1h, employing a fishing gear.
This is the most common technique used by fishermen. After sampling, the individuals were counted,
sexed and taken to the laboratory. All specimens were measured regarding width (CW) and length
carapace (CL). Specimens were distributed in 11 size classes and ranged between 25 and 58 mm CW.

Also abjotics data were obtained monthly as average precipitation and air temperature given by
the TII Distrito do Instituto Nacional de Meteorologia, and water temperature was measured during
the sampling.

Pairs of samples (e.g. size mean of males and females) were evaluated by student t-tests at
0=0.05. %2 test were applied for comparison between pairs of sample. The relationship between
ovigerous females frequence, and salinity, water temperature and rainfall was tested by Pearson

correlation analysis.

Results

The precipitation ranged from 1.4 mm in September 1997 to 210 mm in July 1998. Air
temperature varied from 24° C in August to 28.5° C in February and March 1998. Water temperature
ranged from 24.5° C in August to 34° C in October and February 1998 (Table I).

Table I: Monthly values of abiotics factors sampled in the Paripe River estuary, Brazil.

Rainfall Air Temperature ~ Water Temperature

" Year Months (mm) C) Q)
August 130 24 24.5
1 September 20 25 29
9 Ocrober 10 26.5 34
9 November 45 27 30.5
7 December 90 27.3 31
January 70 27.7 30
February 45 28.5 34
1 March 75 28.5 33
9 April 110 27.7 33
9 May 190 26.5 28
8 June 150 25.3 ' 27
July 170 24.7 28

Mean and sd 92 + 59 = 265=+1.5 303

Throughour this study 1,014 specimens were obtained 594 being males (582 adult and 12
juveniles) and 420 females (222 non-ovigerous, 182 ovigerous and 16 juveniles). The highest
individuals frequency was recorded in April and the lowest in July (Table II). Sex ratio was
approximately 1:1 in August, September, October 1997, February, May, June and July 1998. In

" November, December 1997, January, March and April 1998, the number of males was significantly

.= higher than that of females (Table II).

S The range of the carapace width was from 25.4 to 57.7 mm in males with mean and standard

= deviations of 43.5 + 5.9 mm. For females, the CW range was from 26.8 to 53 mm with mean and

g standard deviations of 41.0 + 4.7 mm. There wase difference in size between males and females,
males being significantly larger (p < 0.05) than females.
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Table II: Monthly frequency of G. cruentata sampled in Paripe River Eswary, Brazil.

e = I 0 0. S S

N
FAY]

Rainfall Air Temperature Water Temperature ("C)
Year Months {mm) ("C)
August 130 24 24.5
1 September 20 25 29
9 Ocrober 10 26.5 34
9 November 45 27 30.5
7 December 90 27.3 31
January 70 277 30
February 45 28.5 34
1 March 75 28.5 33
9 April 110 277 33
9 May 190 26.5 28
8 June 150 25.3 27
July 170 247 28
Mean and sd 92 + 59 265+1.5 30+ 3

Number of specimens

20

N =420

120
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Size Classes (mm)

Figure 1: Size class frequency disribution of G. cruentaza collected from August 1997 to July 1998 in the Paripe River Estuary, Brazil.

Figure 2: Percentual frequency of ovigerous females of G. o7
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Size distribution of females showed smaller range and it was more symmetrical than for males.
Carapace width distribution was unimodal for females (40 —| 43 mm). There was no modal class for
males but a modal interval (40 —| 43, 43 —| 46, 46 —| 49mm) (Fig. 1).

Ovigerous females were collected during almost the whole studied period, except in June and
July. The peak of ovigerous females was observed during the months of February and March 1998
(Fig. 2). Taking into account the size distribution, the highest number of ovigerous females was
found in the 40 —| 43 mm size class (Fig. 1). The smallest and largest ovigerous female found had a
CW of 31.9 mm and 33 mm, respectively.

Ovigerous females frequency was correlated with abiotic values. Air remperature showed to be
significant through Pearsons correlation, r = 0.73 (p<0,05) (Table III).

Table III: Pearson's correlation coeficient (r) for ovigerous females frequency of G. cruentara and the abiotic factors sampled in the Farne

River estuary - Brazil.

Air temperature  Water temperature
Rainfall (mm)
Ovigerous females (”C) (C)

-0.3 0.73* 0.5

Discussion

Literature on the population biology of G. cruentata in Brazil is scarce. Cobo (1995) and Cobo
and Fransozo (1998) studied this species in Sao Paulo State, southeastern Brazil, emphasizing the
population structure, breeding period and relative growth. Average carapace width obtained for this
species in Sdo Paulo State (males 28.7 + 7.3 mm and females 29.8 + 6.1mm) was smaller than those
observed in thé present study. The differences observed between data of the present study and the
results obtained by Cobo (1995) can be reflecting the employ of distinct catch methods, while we
used a specific commercial fishing gear, he performed the sampling by hand. The gear used in this
research probably does not sample the juvenilles, excluding individuals smaller than 25mm

Besides the catch methods. factors like food avaibility; pollution and environmental conditions
could be associated with these differences regarding the animal’s mean size.

A unimodal frequency distribution was also found by Cobo (1993) for the same species, that
according to Dfaz and Conde (1989) suggests a stable population. The unimodality usually reflects
the balance between the larval release, recruitment, migration and mortality rates.

Reproductive activity of G. cruentata indicated by the presence of ovigerous females, can be
considered as continuous reprodution (Sastry 1983). This was also observed in Sdo Paulo State
Coast for this species (Cobo 1999). In the present study, the reproductive peak was recorded in the
warmest months of the year in February and Mazch, but with many ovigerous females from December
to April, summer in the study arca. This was confirmed by the significant correlation between
ovigerous females and air temperature. This higher incidence in summer was observed also for other
grapsids such as Aratus pisonii H. Milne Edwards, 1837 by Dfaz and Conde (1989), Leme and
Negreiros-Fransozo (1998); Cyrtograpsus angulatus Dana, 1851 by Cracco and Fontoura (1996);
Pachygrapsus tranversus (Gibbes, 1850) by Flores and Negreiros-Fransozo (1999). Temperature has

Ly been considered the main decisive factor for reproductive events (Thorson, 1950; Sastry, 1983).

D According to Negreiros-Fransozo et al. (1992), some anomurans and brachyurans concentrate their

g-reproductive phase in the warmest months. Cobo (1999) assumed that spawning period may be

2 influenced also by photoperiod and temperature. However, further investigations are necessary,
concerning mainly reproductive aspects of this species, considering thar at the moment there is no
data on G. cruentata in northeastern Brazil.
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