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ABSTRACT. Neohelice granulata inhabits estuarine and protected coastal areas in temperate regions and is the 

most dominant decapod crustacean in the Bahía Blanca Estuary, Argentina. The population structure was studied 
during a year in a SW Atlantic salt marsh located in the Bahía Blanca Estuary. Crabs were sampled monthly 

from August 2010 to July 2011. The maximum observed density was 30 crabs m-2 in February and 70 burrows 
m-2 in May. The maximum carapace width (CW) was 32 and 27.5 mm in males and females respectively. 

Medium size crabs were between 16 and 20 mm CW. Significantly smaller sized crabs were observed at the 
lower intertidal regions (P < 0.05). The sex ratio was favorable for males and was significantly different from 

the expected 1:1 (P < 0.05). The recruitment of unsexed juveniles crabs (CW <6.5 mm) was observed throughout 
the year and the presence of ovigerous females from October to February indicated seasonal reproduction. The 

average size of ovigerous females was CW = 20.8 mm and the smallest ovigerous female measured was 16 mm 
CW. For the first time, the population structure of the most important macro-invertebrate is analyzed in the 

Bahía Blanca Estuary. This study may help to make decisions in the area, where anthropic action is progressing 
day by day. 
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   Estructura poblacional del cangrejo cavador Neohelice granulata (Brachyura,    

   Varunidae) en una marisma del Atlántico sudoccidental 
 

RESUMEN. Neohelice granulata habita áreas estuarinas y costeras en regiones templadas y es el crustáceo 
decápodo más predominante en el estuario de Bahía Blanca, Argentina. Su estructura poblacional fue estudiada 

durante un año en una marisma del sudoeste Atlántico localizada en el estuario de Bahía Blanca. Los cangrejos 
fueron muestreados mensualmente desde agosto de 2010 hasta julio de 2011. La densidad máxima observada 

fue de 30 cangrejos m-2 en febrero y 70 cuevas m-2 en mayo. El ancho de caparazón (AC) máximo fue de 32 y 
27,5 mm en machos y hembras, respectivamente. La longitud promedio de los cangrejos se situó entre 16 y 20 

mm de AC. Cangrejos significativamente más pequeños se observaron en las regiones intermareales más bajas 
(P < 0,05). La proporción de sexos favoreció a los machos y fue significativamente diferente de la esperada 1:1 

(P < 0,05). El reclutamiento de cangrejos juveniles asexuados (AC <6,5 mm) ocurrió todo el año y la presencia 
de hembras ovígeras de octubre a febrero, lo que indica una reproducción estacional. El tamaño promedio de las 

hembras ovígeras fue de 20,8 mm de AC y la hembra ovígeras más pequeña fue de 16 mm AC. Por primera vez 
se ha analizado la estructura poblacional del más importante macroinvertebrado del estuario de Bahía Blanca. 

Este estudio podría ayudar a tomar decisiones en el área, donde la actividad antrópica está avanzando día a día. 

Keywords: Neohelice granulata, cangrejos, estructura poblacional, marismas, estuario, Atlántico sudoccidental. 

 

 

INTRODUCTION 

The salt marshes and mud flats are ecosystems which 
characterize the intertidal zone of estuarine and coastal  
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areas in temperate regions. Brachyura crabs are the 

most abundant and ecologically important macro 

invertebrates inhabiting vegetated and unvegetated salt 
marshes areas. They are a key species in “cangrejal” eco- 
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systems a particular brackish salt marsh ecosystem of 
eastern South America (Boschi, 1964; Spivak, 2010). 

Neohelice granulata (Dana, 1851) (=Chasmag-
nathus granulatus) is a semiterrestrial burrowing crab 

endemic from a tropical and subtropical estuaries in 

South America. These species occur in the southwestern 
Atlantic Ocean in Brazil (from Río de Janeiro 22°57’S, 

52°32’W, to Rio Grande do Sul, Uruguay and San José 
Gulf, Northern Patagonia, Argentina 42°25’S, 

64°36’W) (Spivak, 2010). Dense populations of N. 
granulata inhabit almost all zones of the intertidal, the 

soft bare sediments flats and areas with the cordgrass 

Spartina densiflora, Spartina alterniflora and 
Sarcocornia perennis (formerly known as Salicornia 
ambigua) (Botto et al., 2005; Bortolus, 2006). This crab 
constructs vertical burrows of up to 10 cm of diameter 

that can reach up to 1 m depth in vegetated marshes. 

The burrows remain open during high tide periods and 
generally remain full of water during low tide. 

Furthermore, these burrows act as passive traps of 
sediment and detritus in open mud flats. Burrowing 

activity may also change sediment characteristics 
(Botto et al., 2006; Mendez-Casariego et al., 2011). 

The structure of N. granulata populations (their life-
history, reproduction, feeding and ecological role), 

have been studied in numerous locations characterized 
by low or fluctuating salinity, such as Dos Patos 

Lagoon, southern Brazil (31°04′18″S, 51°28′35″W; 
D’Incao et al., 1992; Ruffino et al., 1994); Jabaquara 

Paraty, Brazil (23°12'26"S, 44°43'18"W; Gregati & 

Negreiros-Fransozo, 2007, 2009); Santa Lucía 
Wetlands, Uruguay (34°47'S, 56°20'W; Merentiel 

Ferreyra, 2014); Samborombón Bay, Buenos Aires 
province, Argentina (35°27'S, 56°45'W; Botto & 

Irigoyen, 1979; López & Rodríguez, 1998; César et al., 

2005); Mar Chiquita Lagoon, Buenos Aires province, 
Argentina (36°09'26″S, 60°34′11″W; Anger et al., 
1994; Spivak et al., 1994, 1996; Iribarne et al., 1997; 
Luppi et al., 1997, 2002; Bortolus & Iribarne, 1999; 

Iribarne, 2001; Ituarte et al., 2004); and San Antonio 
Bay, Río Negro province, Argentina, (40°44′51.43″S, 

64°52′5.10″W; Bas et al., 2005). In Bahía Blanca, the 

burrowing crab activities in the estuary intertidal 
habitat has been extensively studied (Menone et al., 
2004; Botto et al., 2005; Minkoff et al., 2006; Alberti 
et al., 2008; Escapa et al., 2008). However, available 

information on its population structure (abundance, 

composition, sex rate, size frequency) in Bahía Blanca 
Estuary ecosystem is null.  

A structural characterization of populations is 

essential for the preservation of natural resources. Such 
data can be employed in ecological studies concerning 

spawning, mortality, growth and migration, for 

example. Thus, the main objective of this paper is to 
study the population structure, habitat use, seasonal 

variation and reproductive biology of N. granulata in a 
SW Atlantic salt marsh.  

MATERIALS AND METHODS 

Study area 

The Bahía Blanca Estuary (38°50’S, 62°30’W) is 
located in the southwest of Buenos Aires Province, 
Argentina and is characterized by a series of major 
NW-SE tidal channels that separate extensive tidal 

flats, salt marshes and islands (2.300 km2). It is a 
mesotidal coastal plain estuary with a semidiurnal tidal 
regimen. The mean tidal amplitude ranges from 2.2 to 
3.5 m and the spring tidal amplitude ranges from 3 to 4 
m, with highest tidal amplitudes taking place near the 
head of the estuary. The estuary is characterized by low 

depth (between 3 and 22 m from head to mouth) and 
the presence of various channels and fine sand and silt-
clay sediments. The main energy into the Bahía Blanca 
system is produced by standing and semidiurnal tides. 
The freshwater input to the estuary is weak, and comes 
mainly from two tributaries on the northern shore of the 

interior of the system: the Sauce Chico River and the 
Napostá Grande creek. The mean annual runoffs of the 
Sauce Chico River and Napostá Grande creek are 1.5-
1.9 and 0.5-0.9 m3 s-1, respectively. The seawater 
salinity in the middle portion of the estuary is about 
33.98 (annual mean), while the inner zone becomes 

hypersaline during dry summers because of the high 
rate of evaporation. Several ports, towns and industries 
are located on the northern boundaries of the estuary, 
discharging their processing residues into streams or 
directly into the estuary (Piccolo et al., 2008). 

The study site is located in the north coast of the 
Bahía Blanca Estuary; near Villa del Mar a coastal town 
located in the middle-outer reach of the Canal Principal 
where the mean tidal range is 3.5 m. A peculiar feature 

of this area is the total absence of tidal creeks and 
channels, with the exchange of tidal water and 
suspended sediments taking place across the entire 
saltmarsh front (Negrin et al., 2011). The substrate is 
composed by a mixture of 87% mud and 13% sand, 
showing no evidence of net sediment accumulation, 

rather there may be mild erosion (Pratolongo et al., 
2010). Salt marshes have both Spartina species: S. 
alterniflora that dominates the lower marsh and S. 
densiflora along with Sarcocornia perennis dominating 
the upper marsh area. The very extensive intertidal is 
dominated by the burrowing crab N. granulata 
(Bortolus, 2006; Isacch et al., 2006) (Fig. 1). 

Field measurements  

Sampling was conducted monthly in the intertidal zone, 
between August 2010 and July 2011. Four micro-
habitats subject to different hydrodynamic and ecological 
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Figure 1. Study area with sampling sites (M1, M2, M3 and M4). 

 

 
conditions were preselected: two vegetated saltmarshes 

in the upper intertidal; one dominated by S. densiflora 
(M1) and the other dominated by S. perennis (M2), a 

middle non-vegetated open mudflat (M3) and a low 

vegetated saltmarshes dominated by S. alterniflora 
(M4). Burrows and crabs densities were calculated 

using quadrats (0.5x0.5 m side) which were randomly 

allocated in each microhabitats during low tides, when 

the area was exposed (n = 4 samples in each site), 

counting burrows and collecting all crabs present inside 

the squares. Crabs were kept in 4% formaldehyde for 

morphometric analysis and transported to the 
laboratory.  

Laboratory measurements and data analysis 

Once in the laboratory, crabs were counted and 

classified as male, female or undifferentiated (those 

which did not present secondary sexual characters). 

Ovigerous females were registered. The following 

somatic parts of each crab were measured: maximum 

carapace width (CW; was always measured behind the 

third cephalothoracic spine), abdomen width for 

females (AW; obtained from the 5th to 6th abdominal 

somite) and gonopod length for males (GL) to the 

nearest 0.1 mm using a Vernier caliper. Only crabs in 

intermoult stages and complete, without any defective 
appendages, were used in this analysis.  

Densities were compared among sites and dates by 

a two-way ANOVA with equal proportional replication 

(Zar, 1996), applied to detect differences between mean 

densities of all crabs and their burrows. Data were also 

checked for homoscedasticity. Crabs collected in all 

quadrats of each site were pooled and a size frequency 

distribution was constructed for each microhabitat and 

for the whole intertidal zone; size intervals used for 

grouping individuals were 4 mm. Size differences were 

compared by means of Kruskal-Wallis test. Spatial 

variations in sex ratio were tested using X2 tests. We 

compared some life history traits between Bahía Blanca 

Estuary and other N. granulata’s populations in South 

America. 

RESULTS 

The 434 N. granulata crabs captured included 259 
males, 142 females and 33 undifferentiated. All of them 
were found inside and around the burrows. Crabs, lived 
both in vegetated and un-vegetated areas and were 
mostly distributed in the upper and lower tide level, but 
density varied between zones and between different 
sampling dates. Maximum density of the year was 30 
crabs m-2 in February, in M4. N. granulata was found 
at M1, M2 and M4 during all seasons but never in M3. 
M1 shows more number of crabs in spring (September 
and November), while M2 shows more crabs in 
summer and autumn (January and February, May and 
June respectively) and M4 in summer (December and 
February) (Fig. 2). Density of crabs showed no 
significant variations among months (F2.25 = 1.39; P > 
0.24) neither among sampling sites (F3.44 = 2.13; P > 
0.14).  

A total of 893 burrows were registered, the 
maximum observed density was 70 burrows m-2 in 
May, in M2. Few burrows were recorded in M3 in 
autumn, but they were absent the rest of the year (Fig. 3). 
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Figure 2. Population density (crabs m-2) of N. granulata 

monthly at different sampling sites. 

 

The density of the crab’s burrows showed no 

significant variations among months (F2.26 = 0.72; P > 

0.70) nor among sampling sites (F3.44 = 0.76; P > 0.48). 

Burrows’ densities show similar variations with crab’s 

densities: M1 shows more number of burrows in spring 

(September), M2 in autumn (May) and M4 in summer 

(February). While the absence in M4 of burrows and 

crabs, in April, may be due to the estuary’s high 

dynamic for that period, where the sample area was not 
defined. 

N. granulata was recorded in all class intervals for 

the distribution of sizes. The crab population in the 

whole intertidal zone (all sites polled) through the year 

showed a unimodal size-frequency-distribution (one 

size group was identified) and skewed to the right. 

Medium size crabs were mostly predominating 

(between 16-20 mm CW). Maximum CW was 32 mm 

and 3.5 mm minimum. In smaller than 6.5 mm crabs no 

external morphological differences between sexes were 

observed and were considered sexually undiffe-

rentiated. The maximum and minimum size reached 

was 32 and 6.5 mm respectively for males, and 27.5 and 
7.5 mm for females (Fig. 4).   

When we analyzed the size-frequency-distribution 

(SFD) of each microhabitat, the histograms showed 

differences between them. In M1, medium size crabs 

registered in this study were predominating too, but it 

was characterized by two main modes or size groups; 

the mayor frequencies were between 8-12 mm and 

between 16-20 mm CW. M2 showed the presence of 

only one mode which was approximately 16-20 mm 

CW. Moreover in M4 small size crabs were 

predominating; between 4-8 mm CW (Fig. 5). The SFD 
varied significantly among sites (Kruskal-Wallis test); 

the assumption of equality among samples was not met 
(H = 15.6337; P < 0.05).  

 

Figure 3. Burrows density (burrows m-2) of N. granulata 

monthly at different sampling sites. 

 

For population biology analysis, the crabs were 

distributed in two categories: unsexed crabs 

(undifferentiated) and sexed crabs (juveniles and 

adults). The smaller crabs (undifferentiated) were more 

abundant in M4 than in M1 and M2. There were more 

males than females in the whole intertidal area studied. 

The sex ratio varied in space (among sites) and differed 

significantly from 1:1 (Fig. 6). The Chi-square tests for 

difference in male and female sex ratios showed 

significant differences along the coast of Bahía Blanca 

estuary. In M1 ratio = 1.8:1, in M2 ratio = 2:1 and in 
M4 ratio = 1.7:1 (P < 0.05).  

Ovigerous females (n = 11) were only found at M4 

during spring and summer (from October to February), 

practically disappeared at the beginning of autumn, and 

apparently remained absent during winter. The average 

size of ovigerous females was CW = 20.8 mm and AW 

= 12.1 mm. The biggest ovigerous female measured 

was 23.5 mm CW and 14.5 mm AW (in January) and 

the smallest ovigerous female measured was 16 mm 

CW and 10 mm AW (in February). In M4, the 

proportion of ovigerous females was 50% (October, n 
= 5) and 5% (February, n = 1). Females from M1 and 

M2 were always non-ovigerous. 

DISCUSSION 

The Bahía Blanca Estuary is a temperate zone with well 

distinct thermal seasons; mean temperatures vary from 

14°C in winter to 20°C in summer, this means that 

summers and winters are rigorous, and the intermediate 

seasons are more benign. The annual mean rainfall is 

630 mm, with maximum values in March and October 
(90.9 and 80.9 mm respectively) and lowest values in 

winter (June; 16.5 mm). Salinity ranges from 15.84 in 

winter to 40.91 in summer with an annual mean of 33.98. 



Neohelice granulata population structure                                                                          543 
 

 

 

Figure 4. Size-frequency distribution of N. granulata (n = 

434) in the whole intertidal zone through the year. 

 

Due to the system high dynamics, dissolved oxygen is 

always near saturation levels and the pH is near 
neutrality (Piccolo & Hoffmeyer, 2004). The 

predominant sediments vary from mud to sands 

(Angeletti et al., 2014). Based on this previous 
information, these crabs would have a wide range of 

tolerance to the environmental factors cited for this 
estuary. 

The density of N. granulata in Bahía Blanca estuary 

is the lowest compared with other populations. 

However, N. granulata density does not decrease along 
with increasing latitude, and the abundant center 

hypothesis along a wide latitudinal range cannot be 
applied (Sagarin & Gaines, 2002). Values registered in 

San Antonio Bay, near the southern limit of its 

geographical distribution (136 ind m-2, Bas et al., 
2005), were higher than the maximum reported for Mar 

Chiquita Lagoon (53 ind m-2, Spivak et al., 1994) and 
for Samborombón Bay (52 ind m-2, César et al., 2005). 

Intermediate values were found in the northernmost 
populations studied (98 ind m-2, Dos Patos Lagoon; 

D’Incao et al., 1992).  

Although there is scarce previous information about 

the number of burrows, our data indicates that the 
maximum burrow’s density is less compared with the 

observed in Santa Lucia Wetlands, Uruguay (95 
burrows m-2; Merentiel-Ferreyra, 2014). Both popu-

lations have the maximum number of burrows in May. 

This curious feature is not related to the maximum 
density of crabs neither with environmental factors, 

such as temperature. So, further samplings are needed 
to analyze this phenomenon. 

N. granulata is a semi-terrestrial species, active 

from spring throughout most autumn, but remains 

inactive or hidden inside their burrows during winter. 
Consequently, the time available for feeding and 

growth should be limited by cold periods (Bas et al., 
2005). So, the fact that M1 and M2 showed more 
number of crabs in spring and autumn respectively, 

would respond to the crab’s needs to feed with halophy- 

 

Figure 5. Size-frequency distribution of N. granulata at 

different sampling sites. 

 

tes species S. densiflora and S. perennis, and in this way 

to face and recover (before and after) the cold season. 

They would take advantage of the shelter and food 

provided by these plants present in the intertidal highest 

areas. On the other hand, M4 presented more crabs in 

summer and this correspond to a mainly fact for mating 

and larvae eclosion, because the proximity to the water 

allows the successful development of these. According 

to Mantelatto & Biagi-García (1999) this move would 

be associated with reproductive strategies. Movements 

among microhabitats through the year could be a kind 

of migration in the intertidal, responding to the crabs 

needs. On the other hand, it is known that the 

colonization of intertidal by N. granulata is facilitated 

by the presence of halophyte plants that generate 

shaded areas where the sediment stays moist, soft and 

more likely to be excavated (Bortolus et al., 2002). 

Therefore, we assumed that the almost total absence of 

burrows and crabs in M3 could be due to both cohesive 

nature of sediment and the lack of plants (Angeletti et 
al., 2014). 
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Figure 6. Sex ratio (in % of total population) of N. granulata at different sampling sites. 

 

 

The maximum size of males and females of N. 

granulata in Bahía Blanca Estuary (32 and 27.5 mm 

CW, respectively) was smaller than in Mar Chiquita 

(39.5 and 35 mm CW; Spivak et al., 1996) and 

Jabaquara Paraty, RJ, Brasil (39.5 and 36.8 mm CW; 

Gregati & Negreiros-Fransozo, 2007). However, quite 

similar to San Antonio Bay (32 and 29.8 mm CW; Bas 

et al., 2005); Samborombón Bay (33.2 mm CW for 

males; César et al., 2005); and Santa Lucía Wetlands 

(32.9 and 29.8 mm CW; Merentiel Ferreyra, 2014). 

Size variations are common likely due to the 

phenotypic plasticity of the organisms, a consequence 

of a reduced growth per molt or influenced by 

environmental factors (as photoperiod, temperature and 

rainfall) that also affect the food availability (Gregati & 

Negreiros-Fransozo, 2007). Such environmental 

factors can explain the larger size of N. granulate 

specimens from Mar Chiquita and Jabaquara Paraty RJ, 

when compared with these populations of Bahía 

Blanca. The availability and the quality of the food, 

besides an adequate substratum in the environment are 

the main factors that influence the growth and size of 
the crabs (Colpo & Negreiros-Fransozo, 2002).  

The fact that males are larger than females, this 

differential growth between sexes can be explained by 

processes related to reproductive events. When females 

reach maturity, they grow more slowly because of 

energy allocation to egg production. As in this study, it 

is very common to find males reaching larger sizes than 

females (Gregati & Negreiros-Fransozo, 2007). Even 

though the variation in maximum size, the minimum 

size of ovigerous females observed in Bahía Blanca 

estuary (16 mm CW) is similar to that reported for Dos 

Patos Lagoon (16.5 mm CW; Ruffino et al., 1994), San 

Antonio Bay (17 mm CW; Bas et al., 2005); Jabaquara 

Paraty (17.5 mm CW; Gregati & Negreiros-Fransozo, 

2009), so a modification in maturity size is not evident. 

A unimodal and asymmetrical frequency-

distribution pattern is very common among Decapoda 

species from tropical regions without abrupt climatic 

variations, which suggests that the population is in 

equilibrium, with continuous recruitment and constant 

mortality rate (Hartnoll & Bryant, 1990). Moreover, the 

spatial and temporal variations in size frequency 

distributions among microhabitats suggest that the 

structure of this population is dynamic (due to 

migration, growth and recruitment) and that there is a 

clear spatial segregation of sizes. The ovigerous 

females were recorded between October to February, 

which confirmed that N. granulata spawning in Bahía 

Blanca Estuary occurs in almost spring and summer 

(Cervellini, 2001). This coincides with months of 

higher environmental temperature. The reproductive 

period, in Mar Chiquita Lagoon and San Antonio Bay, 

was recorded from November to February (Spivak et 

al., 1994; Bas et al., 2005); in Santa Lucia Wetlands 

from October to March (Merentiel-Ferreyra, 2014) and 

in Samborombón only in the summer months (César et 

al., 2005). In the tropical mangrove population of 

Brazil the females had continuous reproductive periods 

and were found throughout the year (Gregati & 

Negreiros-Fransozo, 2009). While to determine the 

reproductive period of a species, the percentage of 

ovigerous females over the year is the most common 

technique used, the gonadal activity should be consider 

for a better estimation. It is important to say that in Elías 

et al. (2011), embryos were found inside females in the 

state prior to maturity. This critical topic needs more 

research. 
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The population structure of the most important 

macro-invertebrate in a region of such importance as 

Bahia Blanca Estuary has been analyzed for the first 

time. The comparative analysis of the population 

structure of N. granulata with other populations of 

South America reveals that latitudinal range is not a 

valid response for the considerable variations between 

them. Despite N. granulata has been investigated by 

many research group, studies of local physical and 

biological conditions (type of substratum, salinity, 

competition, predation) are needed to understand the 

variations and environmental influences concerning the 

latitudinal and environmental aspects of this population 

in the Bahía Blanca Estuary. We are working on this 
area and we hope to solve these questions. 

ACKNOWLEDGMENTS 

We express our gratitude to Perla H. Angeletti and Dr. 

Jorge O. Pierini for their advice and helpful comments 

in the manuscript. This work was supported by a 

training scholarship from CIC (Comisión de 
Investigaciones Científicas, Argentina). 

REFERENCES 

Alberti, J., M. Escapa, O.O. Iribarne, B. Silliman & M. 

Bertness. 2008. Crab herbivory regulates plant 

facilitative and competitive processes in Argentinean 

marshes. Ecology, 89: 155-164. 

Angeletti, S., L. Lescano & P.M. Cervellini. 2014. 
Caracterización biosedimentológica y mineralógica de 

dos sectores intermareales del estuario de Bahía 

Blanca. Geoacta, 39(2): 54-67. 

Anger, K., C. Bas, E. Spivak, D. Ismael & T. Luppi. 1994. 

Hatching rhythms and dispersion of decapod 

crustacean larvae in a brackish coastal lagoon in 
Argentina. Helgolander Meeresun., 48: 445-466. 

Bas, C., T. Luppi & E. Spivak. 2005. Population structure 

of the South American estuarine crab, Chasmagnathus 

granulatus (Brachyura: Varunidae) near the southern 

limit of its geographical distribution: comparison with 

northern populations. Hydrobiologia, 537: 217-228. 

Bortolus, A. 2006. The austral cordgrass Spartina 

densiflora Brong: its taxonomy, biogeography, and 

natural history. J. Biogeogr., 33: 158-168. 

Bortolus A. & O. Iribarne. 1999. Effects of the SW 

Atlantic burrowing crab Chasmagnathus granulata on 

a Spartina salt marsh. Mar. Ecol. Prog. Ser., 178: 79-

88. 

Bortolus, A., E. Schwindt & O. Iribarne, 2002. Positive 

plant-animal interactions of an Argentinean coastal 

lagoon. Ecology, 83: 733-742. 

Boschi, E.E. 1964. Los crustáceos decápodos Brachyura 

del litoral bonaerense (R. Argentina). Bol. Inst. Biol. 
Mar., Mar del Plata, 6: 1-99. 

Botto, J.L. & H.R. Irigoyen. 1979. Bioecología de la 

comunidad del cangrejal. Contribución al conocimiento 

biológico del cangrejo de estuario, Chasmagnathus 

granulatus Dana (Crustacea, Decapoda, Grapsidae) en 

la desembocadura del Río Salado, Provincia de 

Buenos Aires. Seminario Latinoamericano de Ecolo-

gía Bentónica y Sedimentología de la Plataforma 

Continental del Atlántico Sur. UNESCO, Montevideo, 

pp. 161-169. 

Botto, F., O. Iribarne, J. Gutierrez, J. Bava & A. 

Gagliardini. 2006. The ecological importance of 

passive deposition of meiofauna and organic matter 

into burrows of the SW Atlantic burrowing crab 

Chasmagnathus granulatus. Mar. Ecol. Prog. Ser., 

312: 201-210. 

Botto, F., I. Valiela, O. Iribarne, P. Martinetto & J. Alberti. 

2005. Effect of burrowing crabs in isotope signatures 

of sediment, primary producers, and the food web in 

SW Atlantic salt marshes. Mar. Ecol. Prog. Ser., 293: 

155-164. 

Cervellini, P.M. 2001. Variabilidad en la abundancia y 

retención de larvas de crustáceos decápodos en el 

estuario de Bahía Blanca, Provincia de Buenos Aires, 

Argentina. Invest. Mar., Valparaíso, 29(2): 25-33. 

César, I.I., L.C. Armendáriz & R.V. Becerra. 2005. 

Biocecology of the fiddler crab Uca uruguayensis and 

the burrowing crab Chasmagnathus granulatus 

(Decapoda, Brachyura) in the Refugio de Vida 

Silvestre Bahía Samborombón, Argentina. 

Hydrobiologia, 545: 237-248. 

Colpo, K.D. & M.L. Negreiros-Frasozo. 2002. Repro-

ductive output of Uca vocator (Herbst, 1804) 

(Brachyura, Ocypodidae) from three subtropical 

mangroves in Brazil. Crustaceana, 76: 1-11. 

D’Incao, F., M.L. Ruffino, K.G. da Silva & A. da Costa 

Braga. 1992. Responses of Chasmagnathus granulata 

Dana (Decapoda: Grapsidae) to salt-marsh 

environmental variations. J. Exp. Mar. Biol. Ecol., 

161: 179-188. 

Elías, F.G., P.M. Cervellini & S. Angeletti. 2011. Estadios 

gametogénicos e inicio de embriogénesis en hembras 

de Neohelice granulata (Decapoda, Brachyura) con 

técnicas microscópicas. Abstract. XIV Congreso 

Latinoamericano de Ciencias del Mar-COLACMAR. 

Camboriú, Santa Catarina, pp. 2-5. 

Escapa, M., G.M.E. Perillo & O. Iribarne. 2008. Sediment 

dynamics modulated by burrowing crab activities in 

contrasting SW Atlantic intertidal habitats. Estuar. 

Coast. Shelf S., 80: 365-373. 



546                                                          Latin American Journal of Aquatic Research 
 

 
Gregati, R.A. & M.L. Negreiros-Fransozo. 2007. Relative 

growth and morphological sexual maturity of 

Chasmagnathus granulatus (Crustacea, Varunidae) 

from a mangrove area in southeastern Brazilian coast. 

Iheringia, Ser. Zool., 97: 268-272. 

Gregati, R.A. & M.L. Negreiros-Fransozo. 2009. 

Population biology of a burrowing crab Neohelice 

granulata, (Crustacea: Decapoda: Varunidae) from a 

tropical mangrove in Brazil. Zool. Curitiba, 26(1): 32-

37. 

Hartnoll, R.G. & A.D. Bryant. 1990. Size-frequency 

distributions in Decapod Crustacea - the quick, the 

dead, and the cast-offs. J. Crustacean Biol., 10: 14-19. 

Iribarne, O. 2001. Reserva de biosfera Mar Chiquita: 
características físicas, biológicas y ecológicas. 

Editorial Martin, Mar del Plata, 320 pp. 

Iribarne, O., A. Bortolus & F. Botto. 1997. Between, 

habitats differences in burrow characteristics and 

trophic modes in the southwestern Atlantic burrowing 

crab Chasmagnathus granulatus. Mar. Ecol. Prog. 
Ser., 155: 132-145. 

Isacch, J.P., C.S.B. Costa, L. Rodríguez-Gallego, D. 

Conde, M. Escapa, D.A. Gagliardini & O.O. Iribarne. 

2006. Association between distribution pattern of plant 

communities and environmental factors in SW 
Atlantic saltmarshes. J. Biogeogr., 33: 888-902. 

Ituarte, R.B., E.D. Spivak & T.A. Luppi. 2004. Female 

reproductive cycle of the southwestern Atlantic 

estuarine crab Chasmagnathus granulatus (Brachyura, 

Grapsoidea, Varunidae). Sci. Mar., 68: 127-137. 

López, L. & E. Rodríguez. 1998. Somatic growth in 

juveniles of the estuarine crab Chasmagnathus 

granulatus (Dana, 1851) (Brachyura, Grapsidae), 

under laboratory conditions. Invest. Mar., Valparaíso, 

26: 127-135. 

Luppi, T.A., C. Bas, E. Spivak & K. Anger. 1997. 

Fecundity of two grapsid crab species in the Laguna 

Mar Chiquita, Argentina. Arch. Fish. Mar. Res., 45: 

149-166. 

Luppi, T.A., E. Spivak, K. Anger & J.L. Valero. 2002. 

Patterns and processes of Chasmagnathus granulatus 

and Cyrtograpsus angulatus (Brachyura: Grapsidae) 

recruitment in Mar Chiquita coastal lagoon, Argentina. 

Estuar. Coast. Shelf S., 55: 287-297.  

Mantelatto, F.L.M. & R. Biagi-García. 1999. 

Reproductive potential of the hermit crab Calcinus 

tibicen (Anomura) from Ubatuba, Sao Paulo, Brazil. J. 

Crustacean Biol., 19(2): 266-275. 

Mendez-Casariego, A., T. Luppi, O. Iribarne & P. Daleo. 

2011. Increase of organic matter transport between 

marshes and tidal flats by the burrowing crab 

Neohelice (Chasmagnathus) granulata Dana in SW 

Atlantic salt marshes. J. Exp. Mar. Biol. Ecol., 401: 

110-117. 

Menone, M., K.S.B. Miglioranza, O. Iribarne, J.E.A. 

Aizpún de Moreno & V.J. Moreno. 2004. The role of 
burrowing beds and burrows of the SW Atlantic 

intertidal crab Chasmagnathus granulata in trapping 

organochlorine pesticides. Mar. Pollut. Bull., 48: 240-

247. 

Merentiel-Ferreyra, M.N. 2014. Biología poblacional del 

cangrejo estuarino Neohelice granulata (Dana, 1851) 

(Crustacea: Brachyura: Varunidae) en los humedales 

del Santa Lucía, Montevideo. Tesis de Maestría en 

Biología, Opción Zoología. Universidad de la 

República, Montevideo, 62 pp. 

Minkoff, D.R., M. Escapa, F.E. Ferramola, S.D. 

Maraschin, J.O. Pierini, G.M.E. Perillo & C.  Delrieux. 

2006. Effects of crab-halophytic plant interactions of 

creek growth in a S.W. Atlanthinc salt marsh: a 

cellular automata model. Estuar. Coast. Shelf Sci., 69: 

403-413. 

Negrin, V.L., C.V. Spetter, R.O. Asteasuain, G.M.E. 

Perillo & J.E. Marcovecchio. 2011. Influence of 

flooding and vegetation on carbon, nitrogen, and 

phosphorus dynamics in the pore water of a Spartina 

alterniflora salt marsh. J. Environ. Sci., 23(2): 212-

221. 

Piccolo, M.C. & M.S. Hoffmeyer. 2004. Ecosistema del 

Estuario de Bahía Blanca. Instituto Argentino de 

Oceanografía, Bahía Blanca, 233 pp. 

Piccolo, M.C., G.M.E. Perillo & W.D. Melo. 2008. The 

Bahía Blanca Estuary: an integrated overview of its 

geomorphology and dynamics. In: R. Neves, J. Baretta 

& M. Mateus (eds.). Perspectives on integrated coastal 

zone management in South America. IST Press, 

Lisboa, pp. 219-229. 

Pratolongo, P.D., G.ME. Perillo & M.C. Piccolo. 2010. 

Combined effects of waves and plants on a mud 

deposition event at a mudflat-saltmarsh edge in the 

Bahía Blanca Estuary. Estuar. Coast. Shelf S., 87: 207-

212. 

Ruffino, M.L., M.D. Telles & F.D’Incao. 1994. 

Reproductive aspects of Chasmagnathus granulata 

(Dana, 1851) (Decapoda, Grapsidae) in the Patos 

Lagoon Estuary, Brazil. Nauplius, 2: 43-52. 

Sagarin, R.D. & S.D. Gaines. 2002. Geographical 

abundance distributions of coastal invertebrates: using 

one-dimensional ranges to test biogeographic 

hypotheses. J. Biogeogr., 29: 985-997. 

Spivak, E.D. 2010. The crab Neohelice (=Chasmag-nathus) 

granulata: an emergent animal model from emergent 

countries. Helgoland Mar. Res., 64: 149-154. 

Spivak, E., K. Anger, T. Luppi, C. Bas & D. Ismael. 1994. 

Distribution and habitat preferentes of two grapsid 

crab species in Mar Chiquita Lagoon (Province of 



Neohelice granulata population structure                                                                          547 
 

 
Buenos Aires, Argentina). Helgolander Meeresun, 48: 

59-78. 

Spivak, E.D., K. Anger, T.A. Luppi, C. Bas & D. Ismael. 

1996. Size structure, sex ratio, and breeding season in 

two intertidal grapsid crabs species from Mar Chiquita 

Lagoon, Argentina. Neritica, 10: 7-26. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zar, J.H. 1996. Biostatistical analysis. Prentice-Hall, 

Englewood Cliffs, 662 pp. 

 

 

Received: 12 February 2014; Accepted: 13 March 2015 


