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ABSTRACT

Natural diet of Neohelice granulata in two salt slaes of Lagoa dos Patos, RS were studied. Samypkisg
performed seasonally and crabs were captured bydhHanthree persons during one hour, fixed in foealyde
(4%) during 24 h, transferred to alcohol (70%). Bafregut was weighed and repletion level was deieed.
Differences between sexes in the frequencies off@re of items were tested jitest. A total of 452 guts were
analyzed. Quali-quantitative analyses were caladafollowing the method of relative frequency ocence and
relative frequency of the points. At both sites,bioth sexes and in all seasons, the main foodsiteare sediment,
Spartina sp. and plant detritus. The highest valoEsnean repletion index were estimated for thengpand
summer. Analysing both salt marshes, in differexdsens significant shifts in the natural diet ofoNelice
granulata was not observed throughout the periostodly.
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INTRODUCTION Neohelice granulatdDana, 1851) is a crab found

in salt marshes and mangroves of the Southern
Clarification of trophic relationships is one Atlantic Coast, from Rio de Janeiro (Brazil) to
important approach for understanding theéPatagonia (Argentina) (Melo, 1996), and it is one
organization of communities. Salt marshes aref the most abundant Brachyura in the salt
very important environments as they are importarimarshes of the estuarine region of the Lagoa dos
sites for feeding and reproduction of invertebrate®atos Lagoon. Among brachyurans inhabiting the
and vertebrates (Lana and Guiss, 1992). Inhabitirgstuarine region of Lagoa dos Patos, the natural
this environment,N. granulata plays important diet has been studied in detail only @allinectes
ecological roles in structuring plant communitiessapidus (Oliveira et al., 2006). FoiNeohelice
(Costa et al., 2003), in nutrients recyclinggranulatg qualitative information about natural
(Gutiérrez et al., 2006), and by decreasing thdiet has indicated that this is an omnivorous
amount of organic matter exported from salspecies, mainly detritivorous (D'Incao et al.,
marshes (Botto and Iribarne, 2000).
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1990). Cannibalism has also been often observdd ATERIALS AND METHODS

(Luppi et al., 2001).

Considering its importance, more detail is needethe study area comprised two salt marshes in the
regarding the natural diet of this crab, and thestuarine region of the Lagoa dos Patos. The first,
present investigation addresses this issue by mearm®&ainha", near to the mouth of the estuary
of a quantitative assessment of food item$32°09'011" S; 52°06'02" W), and the second,
consumed and the seasonal variation in die¥.of "|lha", in an inner region of the estuary (31°58'99
granulata S; 52°06'75" W) (Fig. 1).
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Figure 1 - Map of South America indicating the distributicange ofNeohelice granulatgdDana,
1851) (grey shading). Estuarine region of the Ladm&Patos Lagoon is shown (inset),
and sampling sites are indicated (*).

Sampling was seasonal (October/2003the contents were diluted in 1 ml alcohol with
April/2004, July and January/2005, for spring,Begal Rose.

summer, autumn and winter, respectively) at botifo quantify the food items, diluted contents were
the salt marshes. The crabs were manually caughlaced in Sedgewick Rafter® slide, and the
during low water periods. Sampling was carriechumber of occurrences of each item was recorded.
out always by the same experienced researchefyo approaches were utilised: frequency of
who sought crabs during a fixed period of oneoccurrence and points method (Williams, 1981,
hour. In the laboratory, a random subsample of thé&/ear and Haddon, 1987). These two approaches
total catch was taken for analysis. Crabslected are widely applied in studies regarding the natural
were immediately fixed in 4% formaldehyde, anddiet of crustaceans. Moreover, they provide
after 24 h, they were preserved in 70% ethanotifferent pieces of information, as the former is a
Each crab was measured (carapace width - CW measure of food preference and the latter is a
nearest 0.01 mm) and weighed (W, nearegjuantitative measure of occurrence of each food
0.01 g), and the foregut was dissected out anitem in the diet.

weighed (FW, nearest 0.001 g). Mean repletiobiet composition at the sampling level was
index (RI) was estimated as the average FW/W faummarised by the percent frequency of
each season. occurrence of a food item i (FO) as the ratio
Foreguts fullness (SF, %) was recorded as theetween the number of foreguts which contained
subjective estimate (Wear and Haddon, 1987), am item i (FO), and the total number of analysed
follows: empty (0%), moderately full (0.1-30%), foreguts (n), excluding the empty foreguts - %FO=
full (30.1-70%), and very full (70.1-100%). FO/n (Williams, 1981).

Further, foreguts were opened in a Petri dish and
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Individual patterns of diet were evaluated by thel996). Cluster analysis was performed to explore
points methods. The relative contribution of eaclalimentary similarities amongst sexes and seasons.
food item i (RCi) in a foregut was subjectively The relative frequency of point was utilized a data
classified in five categories (Wear and Haddonsource for cluster analysis. For this analysis, the
1987): 0-5% = 2.5 point, 5.1-35% = 25 points,distance measurement which resulted in the
35.1-65% = 50 points, 65.1-95% = 75 points, andhighest cophenetic correlation coefficient was
95.1-100% = 100 points. Further, RCi was weigted¢hosen. Cluster analysis was carried out using the
according to the foregut fullness in which foodPAST software (Hummer et al, 2001).
item i was found, as follows: empty, 0.25;

moderately full, 0.5; full, 0.75; and very full,D

(Wear and Haddon, 1987), which resulted in th&ESULTS

absolute frequency of points for a food item i

found in the foregut j (PFaij). The relative A total of 449 foreguts was analysed, 236 from
frequency of points (FP) of a food item wascrabs caught at Prainha (120 males and 116
estimated as FREn=i(PFaij/A)x100, where A is females) and 213 from crabs caught at llha (104
the total number of points of all food items in themales and 109 females). From the analysed
foregut j (Williams, 1981). foreguts, 10.1% and 3.3% were empty at Prainha
To test the possible significant differencesand llha, respectively. Mean repletion index varied
between the frequencies of occurrence of the itenseasonally, with significant higher values found in
consumed by the males and females, xh¢est  spring-summer than in autumn-winter (ANOVA; P
was used to the level of 5% of significance and n-¥ 0.05 for both sites; Prainha: Fcalculated= 15,04
degrees of freedom (n=2). Seasonal compariso@d Fcritical= 2,65; llha: Fcalculated= 3,79 and
were performed using ANOVA. Normality was Fcritical= 2,69) (Fig. 2).

assessed using Kolmogorov-Smirnov test (Zar,
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Figure 2 - Seasonal repletion index of foreguts of malesfanthles caught at (A) Prainha and (B)
llha. Mean * standard error.

Food items were grouped into seven categorietems at both sites (Tables 1 and 2). At llha, the
sediment, Spartina spp., crustaceans, molluscs,main differences found between sexes were
plant detritus, animal detritus, and indeterminateobserved in the spring, autumn and winter, while
Items with the highest frequency of occurrence, at Prainha the differences were found in summer
both sites, were sedimerpartinasp. and plant and winter. The highest percentage of points were
detritus. Animal detritus was the fourth mostfound year round for plant detritus, sediment and
frequent item (Tables 1 and 2). The least frequer8partinasp. at both sites (Fig. 3). Animal detritus

items were molluscs, which was found only inhad an intermediate percentage. For all the
spring, and indeterminate. Seasonally, significantepletion indexes, significant correlations were
differences were foundi{test) between the males found between the crab weight and foregut weight
and females in the frequency of occurrence of foofmoderately full n=38, r=0.63, p<0.001,; full n=31,
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r=0.88, p<0.001; and very full n=26, r=0.80,chain (Zimmer et al, 2004). Crabs in high
p<0.001). densities, such as those observed\fogranulata
The cluster analysis detected five groups agrazing on plant material, play an important role i
follows: (1) spring males from both the locations;ecosystem as they transfer an high amount of the
(2) winter females from both the locations; (3)producers biomass to organic matter pool.
summer males and females from both locationgActually, even passivel\N. granulata increases
(4) winter males and spring females from both théhe organic matter content of the substrate assthei
locations and; (5) autumn males from both thdurrows trap detritus (Botto and Iribarne, 2000).
locations plus autumn females from Prainha. Onlyn a study carried out in mangrovés, granulata
autumn females from Ilha was found isolated fronwas classified as a functional herbivore given the
the others (Fig. 4). prevalence of plant material in the foreguts
analysed (Brogim and Lana, 1997). However, it
has been suggested that this classification may
DISCUSSION vary according to the environment considered
(Brogim and Lana, 1997). According to this
At both the sites year round no shifts wergationale, the same species could occupy different
observed in the diet of. granulata. Sediment, trophic levels in different environments, as a
Spartinasp. and plant detritus were the items witrspatio-temporal variability in the availability of
the highest FO and %FP. These results agree withod items could lead to changes in feeding
an earlier investigation (D'Incao et al., 1990) inbehaviour
which "sediment" and "plants" were the mostParticularly for the estuarine region of the Lagoa
observed items in the diet year round. Animatos Patos, salt marshes are subject to sudden
detritus had also an important contribution in théemporal environmental changes. Precipitation and
natural diet of this crab. wind regime determine the estuary hydrodynamics
Regarding the item sediment, high FO and %FkGarcia, 1997), resulting in changes in the
were consistently found. A question is about thénacrofauna composition according to the season
relative importance of the deliberate ingestion ofD’'Incao, 1991). However, floristic and sediment
sediment or if it is ingested along other food isem composition do not vary seasonally (Costa, 1997),
particularly plant material such &Spartina sp. and therefore, are items which are easily available
Neohelice granulatas understood as a deposityear round folN. granulata
feeder, and the isotopic C signature ha&rustacean detritus were found in small quantities.
demonstrated the importance $partinadetritus It is well known that the ingestion of exuviae is
in the diet (Botto et al., 2005). However, it hagmportant for cuticle hardening after moulting
been shown elsewhere thdt granulatado affect (Hartnoll, 1982). Moreover, cannibalism is
the production oBpartina densifloréby herbivory reported forN. granulata(Luppi et al., 2001) as
on new shoots (Bortolus and Iribarne, 1999)adults heavily prey on settlers. Therefore it is
While enzymatic activities in the gut oN. likely that crustacean detritus found were frdim
granulata remain not understood, caution shouldgranulata Supporting evidence was found in a
be taken regarding a categorical statement on tievious study (D'Incao et al., 1990) in which it
relative importance of organic matter and planwas reported carapace partshof granulataas a
material in the diet of this species. For instarace, food item. It is important to note that the tanaid
high activity of cellulase would support the Kalliapseudes schubartis heavily preyed on by
importance of plant material in the diet of thisdecapods in estuarine region of the Lagoa dos
crab. Patos (Fonseca and D'Incao, 2006). Therefore, it is
Alternatively, the consumption of plant material,possible that K. schubartii may be included in the
even in the absence of gut cellulase, could operagustacean detritus category.
by enrichment of the substrate for furtherConsidering both the sites studied, no clear
production of organic matter. Salt marshes ardifferences were found in the diet of the crabse Th
environments in which energy flux in the same food items were found and very similar FO
ecosystem is mainly based on the detritivorougnd %FP were observed.
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Table 1 - Seasonal percent frequency of occurrence (FO)ad ftems found in the foreguts of males and female
from llha.x?values are in the brackets. Stars represent disanti difference x*test, DF=1).

Spring Summer Autumn Winter
Item Males Females Males Females Males Females Males Females
Sediment 42.1 57.9 49.0 51.0 61.1 38.9* 68.4 31.6*
(0.11) (0.83) (0.02) (0.0002)
Spartina sp 40.0 60.0* 49.0 51.0 61.1 38.9* 61.1 38.9*
(0.04) (0.83) (0.02) (0.02)
Crustaceans 80.0 20.0* 7.7 92.3* 0 100* 0 0
(1.97.E%) (2.63.E*) (1.52.E%) (1.52.E%)
Molluscs 0 100* 0 0 0 100* 0 0
(1.52.E%) (1.52.E%) (1.52.E%® (1.52.E%)
Plant detritus ~ 38.1(0.01) 61.9* 50.0 50.0 61.1 38.9* 65.0 35.0*
Q) (0.02) (0.002)
Animal detritus 29.4 70.6* 111 88.9* 54.8 45.2 87.5 12.5*
(3.82.E%) (7.38.E®) (0.33) (6.38.E™)
Indeterminate 0 100* 0 0 0 0 0 0
(1.52.E%) (1.52.E%) (1.52.E%) (1.52.E%)

Table 2 - Seasonal percent frequency of occurrence (FO)ad ftems found in the foreguts of males and female
from Prainhay?values are in the brackets. Stars represent disarti difference X*test, DF=1).

Spring Summer Autumn Winter
Item Males Females Males Females Males Females Males Females
Sediment 40.7 59.3 30.2 69.8% 57.9 42.1 60.9 39.1%
(0.06) (7.24.E% (0.11) (0.02)
Spartinasp. 42.9 57.1 29.0 71.0* 57.9 42.1 60.0 40.0*
(0.15) (2.74.E% (0.11) (0.04)
Crustaceans 57.1 42.9 10.5 89.5* 28.6 71.4* 0 100*
(0.15) (2.90.E9) (1.82.E% (1.52.E%)
Molluscs 50.0 50 0 0 0 0 0 0
(1) (1.52.E%) (1.52.E%) (1.52.E%)
Plant detritus 42.9 57.1 29.7 70.3* 57.9 42.1 62.5 37.5*
(0.15) (4.85.E% (0.11) (0.01)
Animal detritus 42.1 57.9 6.5 93.5* 73.7 26.3* 100* o*
(0.11) (3.04.E8 (2.17.E9 (1.52.E%)
Indeterminate 0 100* 0 100* 0 0 0 100*
(1.52.E%) (1.52.E%) (1.52.E%) (1.52.E%)
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Figure 3 - Relative frequency of points of the food itemsrfdun the foreguts of (A) males and
(B) females from Prainha, and (C) males and (D)dlesifrom Ilha.
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Figure 4 - Cluster analysis between seasons (copheneticlatiore coefficient= 0.8781). M=
males, F= females, spr= spring, sum= summer, atusauand win= winter.

The Cluster analysis clearly showed the males argteater differentiation for both the sexes and for
females of both sites in summer, which waghe sites. The males behaved similarly in the
probably due food abundance that reduced thepring while the females in the winter. Only the
competition. For the other seasons, there was famales of autunm from Iha were found
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separately in the analysis. Costa, C. S. B. (1997), Tidal Marsh and Wetland®la
Actually, both the salt marshes have similar In: Seeliger, U.; Odebrecht, C. and Castelo, J. P.
floristic composition, and the only noticeable (Eds). Subtropical convergence environments: the
difference is the anthropogenic impact observed in €0ast and the sea in the Southwestern Atlantic.
the salt marsh Prainha (Costa et al., 1997&;22“%3“8882'@ggg%er U Oliveira. C. P. bda
Another difference found was the higher repletion A M A, PP

. . Mazo, A. M. M. (1997), Distribuicdo, funcdes e
index found for the females caught in autumn at \aores das marismas e pradarias submersas no

the salt marsh Ilha. This higher repletion index estyario da Lagoa dos Patos (RS, Brasitjantica,
was at odds with the pattern found for both the 19 67-85.

sexes at Prainha and for the males from llha. ThiSosta, C. S. B.; Marangoni, J. C; Azevedo, A. M. G.
particular high repletion index was the result of a (2003), Plant zonation in irregularly flooded salt
unexpected high proportion of the females with marshes: relative importance of stress toleranck an
full foreguts. Despite this difference in fullness, ~_ biological interactions. Ecol.,91, 951-965.

marked shifts were found in the FO and %FP of afp'nca0. F. (1991), Pesca e biologia @enaeus

the food items analysed for the females from Ilha Egglensma Lagoa dos Patos, R&llantica 13, 159-

and Prainha. D'Incao, F.; Silva, K. G.; Ruffino, M. L. and Braga.
C. (1990), Habito alimentar do caranguejo
Chasmagnathus granulatBana, 1851 na barra do
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