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Abstract

For several decades, the bivalve mollusk Anomalocardia brasiliana has been extracted in estuarine areas in the
semi-arid region of northeastern Brazil. However, information on both dynamics and abundance of their populations
are missing. In this context, the present study, therefore, investigated several aspects of the population structure of 4.
brasiliana on beaches near the estuary of the Apodi River in Northeast Brazil. The aims were to determine the popula-
tion density of A. brasiliana during different times of the year, to estimate population parameters, and to relate species
density and distribution to the abiotic characteristics of the region. Sampling was performed from March/2007 and
May/2008, we collected samples of sediments and mollusks along 180 m transects in the intertidal area on the beaches
Barra and Pernambuquinho, Grossos - RN. At each sampling site, samples of sediments and mollusks were collected in
the intertidal area along 180 m transects. The highest and lowest average densities on Pernambuquinho beach were
1148 (April/2007), and 100 individuals.m™ (May/ 2008), respectively. On Barra beach, the highest and lowest densi-
ties were 1813 (April/2007) and 951 individuals.m™, (November/2007), respectively. The densities of 4. brasiliana on
both beaches were significantly different only in the months of January, April and May/ 2008. Length of the individu-
als ranged from 1 to 28 mm, with most individuals measuring between 22 and 24 mm. Length growth rate parameters
for A. brasiliana were Loo = 28.68 mm and k = 0.61 year”' on Barra beach, and Leo = 29.87 mm and k = 0.48 year on
Pernambuquinho beach. The growth rate curves for A. brasiliana suggest the presence of three well defined cohorts,
thus pointing to a continuous reproduction cycle with peak recruitment between October/2007 and March/2008. A.
brasiliana density decreased predominantly during the heavy rains of 2008, probably due to an accumulation of sedi-
ments and decreasing salinity. This disturbance probably affected population of this species in the region.
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Estrutura populacional do bivalve Anomalocardia brasiliana, (Gmelin, 1791) em regiio
estuarina do semi-arido do nordeste brasileiro

Resumo

O molusco bivalve Anomalocardia brasiliana ha décadas vem sendo coletado em regido estuarina do semi-arido do
nordeste Brasileiro. No entanto, sdo escassas as informagdes sobre a dindmica e abundéancia de suas populagdes na
regido. Neste contexto, o presente trabalho objetivou estudar aspectos da estrutura populacional de A. brasiliana em
praias localizadas proximas a regido de estuario do rio Apodi/Mossor6 - RN no intuito de verificar a densidade
populacional de 4. brasiliana durante as diferentes épocas do anoj; estimar os pardmetros populacionais e relacionar as
caracteristicas abioticas de regio com a distribuicio e densidade desta espécie. As coletas foram realizadas no periodo
de margo/2007 a maio/2008 nas praias de Barra e Pernambuquinho no municipio de Grossos - RN. Em cada ponto
foram realizados transcectos de 180 metros na regido de entremarés e coletadas amostras de sedimento ¢ de moluscos.
O maior valor médio de densidade na praia de Pernambugquinho foi de 1148 individuos/m* no més de abril/07 ¢ o
menor foi em maio/08 (100 individuos/m?). Na praia de Barra o maior valor foi de 1813 individuos/m?, no més de
abril/08 ¢ o menor foi em novembro/07 com 951 individuos/m?. Os comprimentos variaram de 1 a 28 mm, sendo mais
frequentes individuos com comprimentos entre 22 a 24 mm. Foram constatadas diferencas significativas entre as
densidades de 4. brasiliana em ambas as praias, apenas nos meses de janeiro, abril e maio de 2008. Os parametros que
descrevem o crescimento em comprimento de A. brasiliana na praia de Barra foram: Loo = 28,68 mm e k= 0,61 ano™,
enquanto que para a praia de Pernambugquinho foram: Loo=29,87 mm e k= 0,48 ano™'. As curvas de crescimento de A.
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brasiliana sugerem a presenca de trés coortes bem definidas, indicando uma reproducdo continua com picos de
recrutamento ocorrerendo entre os meses de outubro/07 a margo/08. Pode-se verificar uma diminui¢do da densidade de
A. brasiliana, especialmente no periodo de chuvas intensas do ano de 2008, o que provavelmente esteve associado ao
aporte de sedimentos e a diminuicdo da salinidade. Esta perturbagdo provavelmente afetou as popula¢des desta espécie

na regiao.

Palavras-chave: molusco bivalve, crescimento, recrutamento, estuario, tropical.

1. Introduction

Estuaries are transitional environments between river
and marine ecosystems. They are dynamic systems due
to factors like hydrological characteristics (regime of
river flows, tidal movement, and wind) (Edgar et al.,
1999; Perillo, 1996). Estuaries present a high diversity of
animal species, especially invertebrates, thus forming the
basis of many artisanal fisheries in coastal communities
(Barletta and Costa, 2009; Rodrigues, 2009; Guebert-
Bartholo et al., 2011).

Along the Brazilian coast, several local communities
exploit the natural stocks of shellfish (Gil et al., 2007).
Outstanding among these is the species Anomalocardia
brasiliana because it is part of the diet of the fishermen as
well as an important source of income. However, unregu-
lated exploitation of this mollusk is compromising its
stocks in several parts of the Brazilian Northeast, such as
Pernambuco and Rio Grande do Norte (Oliveira, 2010;
Rodrigues, 2009).

A. brasiliana, in Brazil known by several common
names such as “berbigdo”, “vongole”, “magunin”,
“chumbinho”, and “buzio”, is distributed from the West
Indies to Uruguay, and occurs throughout the Brazilian
coast (Boehs et al., 2008; Rios, 1994). It inhabits prefer-
entially areas with calm waters and sandy-silt sediment,
where it occurs predominantly in the first 10 cm of the
sediment column of the shallow subtidal, intertidal, or
mangrove areas (Gofferjé, 1950; Narchi, 1974; Schaef-
fer-Novelli, 1980; Monti et al., 1991; Boehs et al., 2008;
Rodrigues, 2009). This has important nutritional sea-
food, characterised as an expressive source of protein and
minerals and low calorie value (Pedrosa and Cozzolino,
2001). The population of 4. brasiliana may be dominant
over other benthic species, forming banks with high den-
sity of individuals (Schaeffer-Novelli, 1980). Yet, in ad-
dition to their dominant environment, A. brasiliana is
able to form natural banks in habitats with sandy-muddy
soil of back coves, bays and estuaries (Pezzuto and
Echternacht, 1999; Rios, 1994; Poli et al., 2004), which
can be classified as eurihaline and eurythermal (Leonel et
al., 1983). Furthermore, this mollusk species is capable
of surviving prolonged periods of anoxia and displays
rapid growth (Hiroki, 1971; 1977; Monti et al., 1991;
Pezzuto and Echternacht, 1999).

Studies on the population structures of economically
important mollusks in Brazil are scarce thus hindering se-
verely the basic survey work necessary to provide advice
concerning their rational exploitation. Studies on the bi-
ology and ecology of bivalve mollusks are fundamental
to establish management programs that aim at maintain-
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ing their natural populations, thus contributing to the de-
velopment of sustainable extraction and mariculture
(Moreira, 2007). Hence, the determination of the poten-
tial for sustainable exploitation of fishing resources
needs to be based on population assessment and studies
of population dynamics (Deffeo, 1998; Maliao et al.,
2004; Deffeo and Castilla, 2005).

Given the importance of understanding both the ecol-
ogy and the dynamics of commercially important mol-
lusk species for establishing rational management, this
study aimed at evaluating the population structure of A4.
brasiliana in an estuary in the semi-arid region of north-
eastern Brazil, and investigating possible relations to the
abiotic characteristics of the study area.

2. Material and Methods

The study was performed at the Costa Branca region,
the only place in Brazil where the savannah and the sea
have a common boundary. According to the Koppen-
Geiger classification, this region is in the category of
Bsw’h’ or hot and semiarid climate.

Sampling occurred during 15 months, from
March/2007 to May/2008, on the beaches Barra and
Pernambuquinho near the estuary of the Apodi-Mossord
River, in Grossos county, RN (04°55°50 S;
37°09°30” W) (Figure 1). At each sampling site (Barra
and Pernambuquinho), we established a 180 m long
transect towards the sea with one sampling point every
20 m (total of 10 sampling points). All sampling points
were georeferenced by GPS (Global Positioning Sys-
tem), using projection UTM (Universal Transverse
Mercator) Zone 24 S.

Due to the fact that Anomalocardia brasiliana occurs
predominantly in the first 10 cm of the sediment column
(Silva and Silveira, 1992; Narchi, 1972; Schaeffer-No-
velli, 1980), we used a circular collector with an area of
0.0192 m? buried approximately 10 ¢cm into the substrate
to collect the animals. The collected specimens were
washed, and subsequently stored in labelled plastic vials
and frozen for further analysis. The sediment was col-
lected using a galvanised iron collector with a diameter of
5.6 cm and a length of 10 cm. The collected material was
analysed at the Laboratory of Limnology of the Brazilian
Federal University at Mossord-RN (Universidade Fede-
ral Rural do Semi-Arido, UFERSA). Shell length of all
living individuals of 4. brasiliana was determined using
a 0.05 mm precision caliper. The sediment was collected
using a galvanised iron collector with a diameter of
5.6 cm and a length of 10 cm. For the analysis, the sam-
ples were oven-dried at 60 °C until constant weight. Sub-
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Figure 1 - Sampling sites of Anomalocardia brasiliana on Barra and Pernambuquinho beaches, Grossos, Rio Grande do

Norte, northeastern Brazil.

sequently, particle size was determined using a series of
six sieves with the following meshes: 2, 1, 0.5, 0.25,
0.125 and 0.053 mm. After determining sediment weight
in each sieve, sediment type was classified according to
Shepard (1954) as: gravel, coarse and very coarse sand,
medium sand, fine and very fine sand plus, silt and clay.
Water temperature and salinity were determined using
“Water Quality Checker”, model U-10 (Horiba), and a
manual optical refractometer, respectively. Rainfall data
of the study region were supplied by the company “F.
Souto Industria, Comércio e Navegagdo S.A”.
Non-parametric Kruskall-Wallis tests (followed by
Dunn’s test for multiple comparisons of non-parametric
data from different size samples) and Mann-Whitney
tests were used to evaluate potential differences in abun-
dance of 4. brasiliana over time (15 months) on each of
the studied beaches, and between both beaches each
month, respectively. The significance level was p <0.05.
The spatial distribution of A. brasiliana was verified
for each month of collection through the index of
Morisita (I8), with statistical significance verified by F
test (Ludwig and Reynolds, 1988), and when 18 = 1, the
distribution is random, when 18 > 1, the distribution is ag-
gregated and when 15 < 1, the distribution is uniform.

2 —
mzN;&%JZ§
20" =2x
where 18 = Index Morisita, N = number of sample units,

and Xx = summation of individual units.

Growth rates were estimated from the length fre-
quency of the shells, using the software package FISAT
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IT (FAO/ICLARM Stock Assessment Tools) (Gayanillo
et al., 1997). Growth rate parameters and cohort identifi-
cation were estimated by the VonBertalanfy inverted
equations and the Bhattacharya (1967) method, respec-
tively. Based on the monthly frequency distributions of
standard length, the following growth parameters were
determined by the Von Bertalanffy (1939) inverted equa-
tion (VBGF):

t(L) =ty - 1/k * In (1-L/ Loo)

where t(L)= age, t, = parameter related to mollusks birth
length, k = growth coefficient (year), In = logarithm,
L = length, and Loo = asymptotic standard length (mm).
From this, the length growth can be calculated as follows:

Li="Loo [1 -exp ()]

3. Results

Between March and June/2007, minimum and maxi-
mum rainfall rates were 79 mm (June/2007) and
147.5 mm (April/2007), respectively. There was practi-
cally no rainfall in the remainder of 2007. In Janu-
ary/2008, 5 mm of rainfall were recorded. However, no
data were available for February/2008. In March, April,
and May/2008, the recorded rainfall rates were 378.5,
197.5 and 162 mm, respectively (Figure 2).

Water temperatures showed a small difference be-
tween the two sampling sites. At Barra beach, water tem-
peratures varied between 28.4 °C (September/2007) and
35.2 °C (December /2007), and had an average of
32.7 °C. At Pernambuquinho beach, the lowest and high-
est water temperatures were 28.3°C (September/2007)
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Figure 2 - Rainfall in the region of Grossos, Rio Grande do
Norte, northeastern Brazil, between March 2007 and May
2008.

and 34.8 °C (March/2008), respectively, with an average
of 31.2°C (Figure 3).

At Pernambuquinho beach, salinity varied from the
47 (March/2008) to 15 (April and May/2008), with an av-
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erage of 37.6. At Barra beach, the highest and lowest sa-
linities were 49 (December/2007), and 10 (May/2008),
respectively, with an average of 41 (Figure 3).

Particle size analysis showed that the sediment at
Barra beach had an average composition of 32% silt, clay
and very fine sand, 24% fine sand, 5.8% medium sand,
14.6% coarse sand, and 23.6% gravel. The sediment was
composed of 60% silt, clay, fine and very fine sand in
March 2007. In April, May, and June/2007, the relative
contribution for these size classes was 66%, 69%, and
64%, respectively. The sediment from Pernambuquinho
beach had an average composition of 30.8% silt, clay and
very fine sand, 41% fine sand, 5.5% medium sand, 10.9%
coarse sand, and 11.8% gravel. In March 2007, the sedi-
ment at this beach was composed of 66% silt, clay, fine
and very fine sand in March/2007. In April, May, and
June/2007, the proportion of these size classes was 81%,
84%, and 75%, respectively (Figure 4). At Pernambu-
quinho beach, the average composition of the sediment
was: silt, clay and very fine sand: 30.8%; fine sand: 41%;
medium sand: 5.5%; coarse sand: 10.9%; gravel: 11.8% .

Salinity
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Figure 3 - Monthly water temperature (°C) and salinity on the beaches Pernambuquinho (open symbols) and Barra (filled
symbols), Rio Grande do Norte, Northeastern Brazil, between March 2007 and May 2008.
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822

Braz. J. Biol., 2013, vol. 73, no. 5, p. 819-833



Population structure of the bivalve Anomalocardia brasiliana (Gmelin, 1791)

2000
1800
1600
1400
1200
1000 -
800
600
400
200

®=Barra
Pernambuquinho

A. brasiliana (ind/m2)

o
] /(] —
foy/(g |—
mar/(0g |—
may; /08 I

June/07

mar/07
april/07
may/07
July/07
aug/07
sep/07
oct/07
nov/07
dec/07
april/08

Months

Figure 5 - A. brasiliana abundance mean values for the
beaches of Barra and Pernambuquinho during the period be-
tween March/2007 and May/2008, Rio Grande do Norte,
northeastern Brazil.

On Barra, particle size distribution was as follows: silt,
clay and very fine sand: 32%; fine sand: 24%; medium
sand: 5.73%; coarse sand:14.6%; gravel: 23.6%.

3.1. A. brasiliana population structure

In the study period (March/2007 to May/2008), the
average population densities of A. brasiliana were 773
individuos.m™ at Pernambuquinho beach, and 1215 at
Barra beach Maximum and minimum densities were
1148 (April/2007) and 100 individuos.m™ (May/2008) at
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Pernambuquinho, and 1813 (April/2008) and 951 indi-
viduos.m™ (November/2007) at Barra beach (Figure 5).

Animal length varied between 1 and 28 mm at both
beaches. In March/2007 the majority of individuals mea-
sured between 22 and 24 mm. In the last month of sam-
pling (May/2008), the length of the collected A.
brasiliana individuals ranged from 1 to 15 mm. On
Pernambuquinho beach, individuals measuring between
14 and 20 mm were most abundant during great parts of
the study period (Figure 6).

We found no significant differences in the abundance
of A. brasiliana on Barra beach (Kruskal-Wallis:
H=14.7; p=0.398) during our study. On Pernambuqui-
nho beach, the abundance of the mollusk was signifi-
cantly lower in April and May 2008 compared to the
other months of sampling (Kruskal-Wallis: H = 24.2;
p = 0.042) (Figure 7).

Comparing the density of A. brasiliana between the
two sampling sites, we found a significantly lower abun-
dance of the mollusk at Pernambuquinho beach com-
pared to Barra beach in January, April and May/2008
(Figure 8).

Analysing the abundance of 4. brasiliana between
points along the transect, we found that at Barra beach
there was a clear pattern of increase or decrease in abun-
dance from 1 (0 m) to point 10 (180 m) (Figure 9). On
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Figure 6 - Length frequency (mm) of Anomalocardia brasiliana individuals sampled on the beaches Barra and

Pernambuquinho between March/2007 and May/2008.
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Figure 8 - Abundance of 4. brasiliana on the beaches Barra
(filled symbols) and Pernambuquinho (open symbols) dur-
ing the period between March/2007 and May/2008, Rio
Grande do Norte, Northeastern Brazil. Given are mean val-
ues + standard deviation of samples per site and month. Dif-
ferent letters mean significant differences between sampling
sites (Mann-Whitney test: p < 0.05).

the other hand, at collection points on Pernambuquinho
beach, it was found that the first points 1 (0 m) to 4 (60
m) of the transect showed no individuals in most sam-
pling months (Figure 10). The greater A. brasiliana
abundance started from the point of transect 5 (80 m) in
almost every month. The last point of the transect
(180 m) showed individuals in all sampling months. In
May/08, abundance occurred in smaller quantities and
only in some parts of the transect. Regarding density
variation in most months, the lowest average values of
A. brasiliana were observed in the points near the beach
(between 0 and 60 m). By applying the Morisita Index,
it was found that the values varied between 1.0 and 1.5,
revealing the aggregative characteristic of this species
(Figures 9 and 10).

The parameters Loo and k calculated to describe the
length growth rate of A. brasiliana were 28.68 mm and
0.61 year” (Barra), and 29.87 mm and 0.48 year™ (Per-
nambuquinho), respectively. The curves describing
length growth rates of A. brasiliana suggest the presence
of three well defined cohorts on both beaches (Figu-
re 11).
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Figure 9 - Histograms showing abundance (individuals.m) of Anomalocardia brasiliana beach Barra between 10 collection
points in the transects months march/07 to may/08. 16 = Morisita Index (A) = Clustered distribution pattern.
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Figure 11 - Length frequency distribution and estimated growth rate curves for A. brasiliana at the beaches Barra and
Pernambuquinho, Rio Grande do Norte, northeastern Brazil, between March/2007 and May/2008.

seasons. This was certainly due to the geographic prox-
4. Discussion imity of both study sites and the climatic characteristics

The two beaches studied presented similar water ~ ©of the region, where temperatures change little in the
temperatures with little variation between beaches and  course of the year. Other studies on populations of A.
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Table 1 - Mean age-length structure (mm) of A. brasiliana
determined from the individuals collected on Pernambu-
quinho and Barra beaches, Rio Grande do Norte, Northeast-
ern Brazil, between March/2007 and May/2008.

Mean length Relative age Relative age
(mm) (years) (years) Barra
Pernambuquinho
1 0.074 0.058
2 0.144 0.118
3 0.220 0.181
4 0.299 0.246
5 0.381 0.314
6 0.467 0.384
7 0.556 0.458
8 0.649 0.536
9 0.746 0.617
10 0.849 0.702
11 0.956 0.793
12 1.070 0.888
13 1.190 0.989
14 1.317 1.097
15 1.453 1213
16 1.598 1.337
17 1.754 1.472
18 1.922 1.619
19 2.105 1.780
20 2.306 1.959
21 2.529 2.159
22 2.778 2.388
23 3.061 2.654
24 3.389 2.971

brasiliana indicated that the population and occurrence
of these bivalves is not influenced by temperature (study
site Ceara: Barreira and Aratjo, 2005; Paraiba: Grotta
and Lunetta, 1980, 1982; Sao Paulo: Schaeffer-Novelli,
1980).

The maximum salinity values registered in Decem-
ber/2007 and March/2008 were probably due to the di-
minished influx rate of the Apodi River in the dry season,
and to the release of salt washing water originating from
salt marshes in the estuarine region. After the onset of the
rains in March/2008, salinity decreased on both beaches,
first on Pernambuquinho beach in April/2008, followed
by a decrease on Barra beach in May/2008. This temporal
delay in decrease in salinity between Pernambuquinho
and Barra probably occurred because Pernambuquinho is
more susceptible to receiving water directly from the
Apodi River compared to Barra beach, which is physi-
cally more protected.
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After the onset of the rains, the mean abundance of 4.
brasiliana decreased on both beaches. This decrease in
mollusk population was probably a consequence of the
decreasing salinity, which putatively induces mortality of
the individuals. Borges-Azevedo et al. (1990), studying
the bivalve Donax striatus on beaches near the estuary of
the Apodi River, observed that intense rainfalls, when
large amounts of fresh water are washed out to the beach,
prevented the settlement of young individuals and caused
adult mortality. Leonel et al. (1983) demonstrated that 4.
brasiliana survives salinity fluctuations of between 17
and 42, with an optimum value of approximately 22. In
our study, salinity ranged from 10 to 48. Mean mollusk
density decreased only on Pernambuquinho beach when
salinity values were below 15. It is likely that 4.
brasiliana migrated from Pernambuquinho to Barra in
April and May/2008, since salinity and population den-
sity decreased on Pernambuquinho, whereas density in-
creased on Barra.

Particle size analysis revealed a predominance of silt,
clay, fine and very fine sand at both study sites. The pres-
ence of these textural classes was related to the occur-
rence of A. brasiliana, especially at Pernambuquinho
beach. Probably this species preferably inhabits sandy-
loam substrates alternating with fine sand at certain lev-
els. In accordance with our findings, Boehs et al. (2008)
reported a predominance of very fine and fine sand in two
tidal shallows of the Bay of Paranagua-PR inhabited by
A. brasiliana. Similarly, Beasley et al. (2005), studying
the diversity and abundance of mollusks in coastal habi-
tats of Pard, also reported the occurrence of A. brasiliana
in places with sand-clay sediments.

On Barra beach, the abundance of A. brasiliana was
constant along the entire transect, which was probably
due to the constant textural pattern of the beach, where
we observed silt, clay, sand and gravel from point 1 to
point 10 of the transect. On Pernambuquinho beach, by
contrast, 4. brasiliana abundance was low between
transect points 1 and 4, probably due to the dominance of
fine sand. At the remaining transect points, where fine
sand and silt-clay were predominant, 4. brasiliana abun-
dance increased, which corroborates the idea that the
mollusk prefers this type of sediment. Furthermore, on
Pernambuquinho beach, the highest abundance of A.
brasiliana was registered at points where shells (gravel)
were most abundant, which indicates death and constant
fixation of the species at these points.

Despite its close proximity to both beaches, the im-
pact of the Apodi River was probably higher on A.
brasiliana population of Pernambuquinho, thus the de-
creasing density during April and May, 2008. During
these months, rainfall increased and salinity decreased.
Therefore, intense rainfalls and the consequent salinity
decrease may be considered a disturbance that dramati-
cally reduced the population of A. brasiliana during this
period. These disturbances may change density, popula-
tion dynamics and the abiotic characteristics of the habi-
tat (Pimm, 1984; Pickett and White, 1985; Neubert and
Caswell, 1997). The rainfall between March and
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May/2008 was above the average expected for this time
of the year not only in the estuarine region, but also
throughout the entire basin of the Apodi River
(EMPARN, 2009). In the rainy season of 2007 (March to
May), when rainfall was within its expected average, sa-
linity did not decrease and, consequently, the population
of A. brasiliana was not considerably lower compared to
the dry season.

The results showed minimal variations in the
transects. The spatial pattern observed for A. brasiliana
in the region was added. Similar pattern was observed for
bivalve Mesodesma mactroides in the sandy beaches of
Rio Grande do Sul (Bergonci and Thomé, 2008). The ag-
gregate distribution can be an important strategy for mol-
lusk species that inhabit sandy beaches and estuarine
regions, as is the case with 4. brasiliana. Several factors
may contribute to this aggregative pattern of mollusks
such as A. brasiliana, the ease of finding partners for
mating and food, protection from predators, as well as an
evolutionary strategy to resist desiccation (Martell et al.,
2002; Morton et al., 2002). In general, the aggregate dis-
tribution tends to occur when the organisms find condi-
tions favourable to their survival and reproduction
(Ricklefs, 2010).

Although our results demonstrated that the recruit-
ment of 4. brasiliana is continuous throughout the year,
we registered recruitment peaks on Pernambuquinho
beach between October/2007 and December/2007, and in
February and March/2008. The peaks on Barra beach oc-
curred between October/2007 and March/2008. The in-
crease of young individuals on both beaches occurred
shortly after the rainy season, which in 2007 lasted until
June in the region of our study. Similar to our study,
Boehs et al. (2008) observed continuous recruitment in
Paranagua bay, PR. In that study, however, recruitment
was more pronounced during fall (March to May), as
well as in winter and spring (June to October). Narchi
(1976), studying the reproduction cycle of A. brasiliana
in Santos Bay, SP, also reported a continuous cycle for
this species. This author described two main spawning
periods, one from August to November and another from
February to April, and a period of low spawning during
the winter months.

Importantly, we observed that simultaneously to the
increase in density of 4. brasiliana juveniles, the popula-
tion of larger sized individuals decreased. This may indi-
cate a self-limitation imposed by the older classes of the
population, which, when present in high densities, may
reduce both space and food available for younger ani-
mals. Monti et al. (1991) suggested that the population
size of A. brasiliana is predominantly controlled by high
population densities and strong intraspecific competi-
tion. Boehs et al. (2008) reported that the recruitment
success of 4. brasiliana depends of the reduction of the
adult stock, a fact also observed for other bivalve species
such as Lucina pectinata (Gmelin), Tagelus plebeius
(Lightfoot) and Tagelus divisus (Spengler) (Boehs et al.,
2004).

Braz. J. Biol., 2013, vol. 73, no. 4, p. 819-833

The maximum length of A. brasiliana measured in
our study was lower than that found by other authors for
other regions of Brazil. Soares et al. (1982) reported 39
mm long individuals in the region of [Tha do Cardoso, SP.
For comparison, the longest mollusk found in our study
measured 28 mm. This absence of larger animals is prob-
ably a consequence of the extraction of individuals lon-
ger than 18 mm by shellfish collectors that in the region
of our study.

During the study period, we identified three cohorts
at both sampling sites. The occurrence of several cohorts
points to the fact that A. brasiliana reproduces continu-
ously in this region. The values of the parameters Loo and
k, used to estimate length growth rate of A. brasiliana,
were 28.68 mm and 0.61 year'1 (Barra), and 29.87 mm
and 0.48 year' (Pernambuquinho), respectively. Rocha-
Barreira et al. (2002), studying the population structure
of Donax striatus (Mollusca: Donacidae), reported
Loo = 25.10 mm and k = 1.16 year”', while size ranged
from 0.7 to 17.7 mm.

It can be concluded that the decrease of A. brasiliana
abundance observed during the rainy period in 2008, was
probably associated with the accumulation of sediments
and marked salinity decrease. The aggregated distribu-
tion pattern observed for A. brasiliana may be an impor-
tant adaptive strategy for the species of mollusks that
inhabit sandy beaches and estuarine regions. It was also
found that A. brasiliana reproduces continuously on the
beaches of the estuary, with recruitment peaks between
October/2007 and March/2008, and spawning predomi-
nantly happening soon after the rain period, which tends
to extend to the month of June. The results of this study
are likely to assist in future A. brasiliana conservation
programs on the shore of Rio Grande do Norte.
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