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ABSTRACT
In southern Atlantic studies on hermit crab biology are scanty considering the local biodiversity. In this
way, some population featuresdiguristes calliopsiforest and Saint Laurent, 1968 such as size frequency
distribution, sex ratio and shell occupation in the natural environment were studied. Specimens were collected
by means of scuba methods in the infralittoral area of the Anchieta Island. A total of 116 individuals were
analyzed. Size measurements (minimum; maximum; mean shield length respectively) were 0.8; 4.5;
2.76+ 0.79 mm for males and 2.280.36 mm for females. The sex ratio was 1.47:1 in favor of males which
prevailed in the largest size classes. The hermit crabs occupied shells from eleven gastropod species and
Cerithium atratum(Born 1778) was significantly the most occupied one (75.86%). Significant correlations
were not obtained in all regression analysis, demonstrating sexual differences on fitting of the occupied shells.
In the studied areR. calliopsispopulation is small if compared with the other hermit crab populations. The
shell utilization varies as a function of shell availability and hermit crabs interspecific competition, in relation
to the other coexistent species.

Key words: DiogenidaePaguristespopulation, shell occupation.

INTRODUCTION ed to the marine environment features regulated by

. . the shell partitioning (Gherardi and Nardone 1997).

Hermit crabs represent a very important macro- . . .

. o . . .. According to Miller (1967), the resource partition
zoobenthic group within the intertidal and sublit-

. . can directly affect the distribution of individuals,
toral communities. They have an important role

. . . . ossibly reducing the abundance of the different
in the marine trophic chain (Fransozo et al. 1998).p y g
Consequently, this group represents promisin stupopulatlons.

d Y, grotp rep P g Hermit crabs have also been included in nu-

dy because the establishment of these animals in
. . . __merous reports of decapods from Central and South
such habitats derives from the evolution of adaptive , . .
. . America. However, few species have received more
population strategies (Mantelatto and Sousa 2000) ) . .

. . . . than brief attention. Despite the reports about Bra-
Sympatric hermit crab populations are usually link-

zilian shore populations of some hermit species (see
Mantelatto and Sousa 2000 for review) they rep-
resent promising material for study on compara-
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tive population biology and ecology with specimensrelationship with coexistent species in the studied
from different areas. Furthermore, regarding thearea.
shell utilization process some differences have been

highlighted between populations from island and MATERIALS AND METHODS
continental coastal zones (Garcia and MantelattQs, \ip| NG AND SAMPLE ANALYSIS
2000).

The hermit crabs fauna of the islands of the Pagu:lstes cal:|opf|md|gduags werg obtalrt:ed 1bg98
Ubatuba region, northern coast of Sdo Paulo State_r,nom y samples from October to December

are poorly known, despite the fact that the deca-'n the infralittoral area of South Beach of Anchieta

pod crustacean communities in this area have beelr‘? land (2333'S, 4505'W). The area was recently

well investigated (Hebling et al. 1994, Negreiros- declared a marine protected zone within the Sao

Fransozo et al. 1997, Fransozo et al. 1998, ManP aulo State.

telatto and Fransozo 2000). Studies on the com CPH

position of the anomuran fauna of the infralittoral

bottoms of Anchieta Island pointed out the occur- ﬂ\ crL
rence of nine hermit crab species that correspont

to more than 40% and 20% of the species recorde:

for the S&o Paulo State and Brazilian coast, respec
tively (Mantelatto and Garcia 2002).

Three groups of hermit crabs in particulae(
the genera&Pagurus, Paguristesand the Pylopa-
gurusiike” species), have been a difficult group
to study because there are many still-undescribe:
species and considerable identification problems
between specialists and nonspecialists alike (Hen
drickx and Harvey 1999). The gen®aguristess
represented by more than 100 species distributed
in all tropical and subtropical oceans, occurringFig. 1 — General scheme for hermit crab size dimensions (CSL
from the intertidal zones to moderate depths (Pro= cephalothoracic shield length; CPL = chelar propodus length;
venzano-Jr 1978). CPH = chelar propodus height) (Modified from Lancaster 1988).

Paguristes calliopsis-orest and Saint Laurent
1968 is one of the poorly studied species which Samples were made during the daytime by
occurs in shallow waters of the Western Atlantic three persons using diving equipment. Each div-
(Guianas and Brazil) until 60m depth, generally oning inspections lasted 30 min covering the rocky
bottoms covered by algae. Studies on this specieand sandy area of about 85FmAll hermit crab
are limited to the geographical distribution (Melo individuals found were captured by hand and main-
1999 for review). As far as we know there is no tained on collection bags while underwater. The
information available about population structure of specimens were identified on board, frozen and
this species. In the present study some biologicatransported to the laboratory. Each individual was
features of. calliopsisare reported; sex ratio, size removed from the occupied shell, weighed (Wet
frequency distribution and shell occupation wereWeight, WW) and measured on the basis of ce-
analyzed. This information is important to under- phalothoracic shield length (CSL), chelar propodus
stand the biology of this crab in the region, as well aslength (CPL) and height (CPH) (Fig. 1). Measure-
some other aspects concerning its life cycle and thenents were made with a caliper rule (0.1 mm) or,

CsL
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in the case of the small individuals, by drawing uti- (30 non-ovigerous and 17 ovigerous females) (Ta-
lizing the camera lucida. After analysis the hermitble I).
crabs were deposited in the Crustacean Collection  Both male and female sizes were normally
of the Biology Department of FFCLRP (CCDB — distributed (KS=0.082; R0.05) (Fig. 2). The mean
Catalogue number: 1615 to 1618) in the Universitysize of males was significantly &9.05) larger than
of S&o Paulo. the mean size of non-ovigerous females. Sexual di-
Size frequency distributions were analyzedmorphism was recorded by the presence of males
adopting the 0.5 class interval according to the Sturin the largest size classes. The size-frequency his-
ges formula (K = 1+logn; where K = number of togram show a clear prevalence of specimens mea-
classes, n = total number of individuals analyzed).suring 1.5-3.5 mm CSL, with highest modal size
Sexratio values were estimated also. The chi-squareanging from 2.5 to 3.5 mm in CSL for males and
test (x?) was used to evaluate the sex ratio and tdrom 2.0 to 3.0 in CSL for ovigerous and
compare male and female percentage. The size digton-ovigerous females.
tribution frequency was tested by the Kolmogorov- The overall sex ratio was 1.47:1 in favor of
Smirnov normality test (KS). The mean sizes of males and significantly different from the expected
individuals of both sexes were compared by thel:1 (x2=4.17; P<0.05). In the largest size (2.5 to
Mann-Whitney test (Zar 1996). 4.5 mm CSL) the proportion of males increased,
reaching values of 100% in the classes 3.5 to
4.5 mm. The females prevailed at size class 4 (2.0
Shell species were identified according to Riosto 2.5 mm) (Fig. 2), and the sex ratio value was
(1994) and with the help of taxonomist as Dr. Os-statistically different from the expected 1:%%=
mar Domaneschi from the Bioscience Institute of8.10; P<0.05). Significant difference in favor of
the University of S&o Paulo. The following mea- males §2=14.73; R<0.05) (10:1) was obtained only
surements were made: Shell Dry Weight (SDW),in the size class 6 (3.0-3.5 mm).
Shell Aperture Width (SAW) and Shell Aperture
Length (SAL). Shell internal volume (SIV) was STUDY ON THE OCCUPIED SHELLS
measured by the method of Mantelatto and Garciarhe hermit crabs occupied shells from eleven gas-
(2000), determining the volume of sand (diametertropod species.Cerithium atratum (Born 1778)
= 0.25-0.125 mm) required to fill the empty shell. was significantly (P < 0.05) the most occupied
The median size of the occupied shells species washell (75.86%), followed byMorula nodulosa
compared by the Mann-Whitney test (Zar 1996).(C.B. Adams 1845) (6.03%) antiegula viridula
The chi-square testy®) was used to compare the (Gmelin 1791) (5.17%).
occupancy percentage of shell species by hermit  Hermit crab occupation of gastropod shells did
crabs sexes. The analyses were evaluated only fafot differ between the sexesCerithium atratum
those shells occupied by more than 3 individualsshells were occupied significantly more frequently
To determine correlations between hermit crab di-by males, ovigerous and non-ovigerous females.
mensions and shell variables, regressions and cor-  Significant correlations were not obtained in
relation coefficients were computed. The level of all regression analysis, demonstrating sexual differ-
significance was chosen at 0.05 for all the statisticabnces on fitting of the occupied shells. Males pre-
tests. sented a good fitting and significant correlations in
all regressions analysis while an opposite pattern
was observed to the female ones. Regression analy-
A total of 116 individuals was collected and ana- sis between non-ovigerous females and the occu-
lyzed: 69 males (59.48%) and 47 females (40.52%pied shells demonstrated low and non significant

STUDY ON THE OCCUPIED SHELLS

RESULTS
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TABLE |

Paguristes calliopsisGastropod shell species occupied by the hermit crabs in the
East Beach, Anchieta IslandBrazil.

Non- .
Total Males QOvigerous Ovigerous
. 6]
ShellSpecies g Females
Females

N % N % N % N %

Anachis lyata
(Sowerby1832)
Astraealatispina
(Philippi 1844)
Astraea olfesii
(Philippi 1844)
Astraeaphoebia
R8ding1798
Calliostoma lullisi
Clench and Turnet960
Cerithium atatum

01 0.86 | — - - - 01| 0.86

01| 08 | 01| 0.86 | - - - -

04| 345 | 03| 259 | 01| 086 | — -

04| 345| 04| 345 | — | - | - | -

01| 08 | 01| 0.86 | - - - -

88 | 75.86| 49| 42.24| 26| 22.41| 13| 11.21

(Born1778)
Fusinus basiliensis 02! 1721 o1 o8| — - 01| 0.86
(Grabaul904)
Mo.dulusmodulus o1l 086! 01! oss | — _ - -
(Linnaeusl758)

Morula nodulosa
(C.B. Adamsl1845)
Stramonitahaemastoma
(Linnaeusl767)
Tegulaviridula
(Gmelin1791)

Total 116| 100 | 69 | 59.48 | 30 | 25.86 | 17 | 14.66

07| 603 | 02| 172 | 03| 259 | 02| 1.72

01| 08| 01| 086 | - - - -

06 | 517 | 06| 517 | - - - -

correlation coefficients values, while ovigerous fe-atratumandM. nodulosa No significant difference
males presented significant correlation coefficienton SAL, SDW and SIV was obtained betwe€n
only to the relations between CSL and WW and shellatratum and M. nodulosa the first one presented

dimensions (Table II). only significant higher median SAW in relation to
Astraea phoebi&6ding 1798Astraea olfersii  the latter one.
(Philippi 1844) andr. viridula occupied shells pre- Diversity of the utilized shells decreased

sented significant higher median values for SAW,with increasing hermit crab size (Fig. 3}. atratum
SAL, SDW and internal volume in relation 8.  was occupied only by specimens belonging to size
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B Ovigerous females

O Non ovigerous females
W Nhles

Number individual
[ =]
h
1

05—{1.01.0—|15 1520 20|25 25|30 3.0—{3.5 35|40 40 {45

CS L (xoan)

Fig. 2 —P. calliopsis Size frequency distribution during the study period.

classes 1 to 6. The larger individuals occupiedet al. 1998). This study is part of a contribution to
mainly Astraeashells @straea latispina(Philippi  improve the knowledge of the hermit crab commu-
1844), A. olfersii and A. phoebid, Stramonita nities living on the infralittoral rocky bottom (An-
haemastomdLinnaeus 1767) andegula viridula chieta Island, Ubatuba), in order to provide infor-
(Gmelin 1791) (Fig. 3). mation on the biodiversity of Anomura from the S&o
Paulo coast. In this sense, monthly exploratory col-
lections were made throughout the year in different
beaches (n = 4) all over the Anchieta Island. Nev-
According to Mantelatto and Garcia (2002) the ertheless, the studied species presented a punctual
type of methodology (scuba diving for capture ef- (only in South beach) but constant occurrence. Al-
fort) used in this study, provides large amounts ofmost all specimens, however, were located in groups
material from an irregular surface, and should beof 3 or more in rocks that were regularly searched
used for comparisons of anomurans from other arduring the study.
eas. Despite the low occurrenceRtcalliopsis the Paguristes calliopsiss sexually dimorphic in
efficiency of this sampling method revealed that therelation to size, with males reaching larger sizes
biodiversity of hermit crab species on Anchieta Is-than females, corroborating the pattern reported by
land is considerably high. More than 40% of the 21other authors working with related species (Bert-
species, which have recorded for the Sdo Paulo Statgess 1980, 1981, Manjon-Cabeza and Garcia Raso
coast, have been also caught in this area (Mantelatt®996, 1998, Gherardi and Nardone 1997, Fransozo
and Garcia 2002). and Mantelatto 1998, Mantelatto and Garcia 2000,
Variations in diversity among monthly samples Mantelatto and Sousa 2000).
are certainly a result of the high complexity and According to Abrams (1988), three factors can
dynamism of the studied system, associated withinterfere in the sexual dimorphism of hermit crabs:
environmental variability. These factors, togethera) the difference in energy available for growth, with
with the adaptive processes acting on each specignales growing more because they do not expend en-
during evolution may be account for the variabil- ergy in egg production, but use their full energy for
ity of the anomuran community structure (Fransozostructural metabolism; b) the larger reproductive ef-

DISCUSSION
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TABLE I
Paguristes calliopsisRegression equations for the total occupied shells
(r = correlation coefficient; CSL = cephalothoracic shield length; CPL =
chelar propodus length; CPH = chelar propodus height; WW = hermit
crab weight; SAW = shell aperture width; SAL= shell aperture length;
SDW = shell dry weight; SIV = shell internal volume; MA = males;
NOF = non-ovigerous females; OF = ovigerous females; * = significant
correlation, P< 0.05).

Relation N | Group Linearequation r
InY =a +bInX
SAWXxCSL | 69 | MA INSAW = 0.66 +0.92InCSL | 0.69*
SAW XCSL | 30 | NOF INSAW = 1.22 40.89InCSL | 0.07
SAW xCSL | 17 OF INSAW =-0.04 +1.84InCSL | 0.76*
SALXCSL | 69| MA INSAL =1.48 +0.60InCSL | 0.73*
SALX CSL | 30 | NOF INSAL =2.04-0.13InCSL | 0.11
SALX CSL | 17 OF INSAL =0.89 +1.27InCSL | 0.66*
SDW XxCSL | 69 | MA INSDW =-2.20 +2.04InCSL | 0.76*
SDW xCSL | 30 | NOF | InSDW =-0.55-4.11InCSL | 0.05
SDW xCSL | 17| OF | InSDW =-1.77 4.53InCSL | 0.60*
SIVxCSL | 33| MA INSIV =-4.05 +2.31InCSL | 0.67*
SIVxCSL | 10 | NOF | InSIV=-0.19-2.33InCSL | 0.36
SIVxCSL | 08| OF INSIV =-4.52 +2.71InCSL | 0.66*
SAW XWW | 69 | MA INSAW = 2.39 +0.32InWW | 0.67*
SAW xWW | 30 | NOF | InSAW = 1.31 40.004InWW | 0.01
SAW xWW | 17 OF INSAW = 2.43 +0.41InWW | 0.52*
SALXWW | 69| MA LnSAL =2.56 +0.19InWW | 0.64*
SALXWW | 30 | NOF LnSAL =2.08 +0.04InWW | 0.14
SAL X WW | 17 OF LnSAL = 3.18 +0.40InWW | 0.65*
SDW xWW | 69 | MA INSDW = 1.68 +0.74InWW | 0.75*
SDW xWW | 30 | NOF | InSDW =-0.42 .06InWW | 0.12
SDW xWW | 17 OF INSDW = 0.53 #0.30InWW | 0.37
SIVXWW | 33| MA InSIV =0.16 +0.73INnWW | 0.72*
SIVXWW | 10 | NOF InSIV =-1.84 +0.05InWW | 0.07
SIVXWW | 08| OF InSIV =-1.36 +0.23InWW | 0.17

fort exhibited by males may be due to their ability males for copulation as a function of intraspecific
to fertilize more than one female; c) males of largerfights. All these factors can interfere in the size of
dimensions have a greater chance on obtaining feP. calliopsismales.



“main” — 2006/7/24 — 12:51 — page 457 — #7

BIO-ECOLOGICAL ASPECTS OFPaguristes calliopsis

TABLE Il (continuation)

Linearequation

Relation N | Group r
InY =a +bInX

SAWXCPL | 64 | MA INSAW =1.03 +0.75InCPL | 0.62*
SAW xCPL | 30 | NOF INSAW =1.22 +0.24InCPL | 0.13
SAW xCPL | 17 OF INSAW =0.93 +0.79InCPL | 0.59*
SALXCPL | 64| MA LnSAL =1.69 +0.54InCPL | 0.69*
SALX CPL | 30 | NOF LnSAL =2.00-1.17InCPL | 0.12
SAL X CPL | 17 OF LnSAL =1.81 +0.54InCPL | 0.51*
SDW xCPL | 64 | MA INSDW =-1.41 +1.72InCPL | 0.69*
SDW xCPL | 30 | NOF | InSDW =-0.60-0.12InCPL | 0.05
SDW xCPL | 17 OF INSDW = -0.62 40.70InCPL | 0.50*
SIVXCPL | 33| MA InSIV =-3.34 +2.31InCPL | 0.76*
SIVXCPL | 10 | NOF InSIV =-1.51-1.54InCPL | 0.28
SIVxCPL | 08 OF InSIV =-2.57 +1.20InCPL | 0.38
SAWXCPH | 64 | MA INSAW =1.45 +0.73LCPH | 0.63*
SAW xCPH | 30 | NOF INSAW =1.31 +0.08LCPH | 0.06
SAW xCPH | 17 OF INSAW =1.27 +0.40LCPH | 0.27
SALXCPH | 64| MA LnSAL =2.00 +0.49InCPH | 0.64*
SAL X CPH | 30 | NOF | LnSAL =1.93-0.09InCPH | 0.07
SAL X CPH | 17 OF LnSAL = 2.04 +0.46InCPH | 0.37
SDWXCPH | 64 | MA | InSDW =-0.45+1.67InCPH| 0.69*
SDW xCPH | 30 | NOF | InSDW =-0.61 #.12InCPH| 0.06
SDW xCPH | 17 OF INSDW =-0.32 40.34InCPH| 0.21
SIVXCPH | 33| MA InSIV =-2.08 +2.28InCPH | 0.82*
SIVXCPH | 10 | NOF InSIV =-2.06 -0.25InCPH | 0.05
SIVxCPH | 08 OF InSIV =-1.99 +0.11InCPH | 0.05

457

In the present study the 1.47:1 sex ratio re-in the intermediate class (2.0 to 2.5 mm) females
sulted value differs from the expected value (1:1).prevailed. This pattern has been the most com-
However, most of crustacean populations highlightmon one reported in the literature (Wenner 1972,
sex ratios differing from 1:1 (Wenner 1972). The Manjon-Cabeza and Garcia Raso 1995, Gherardi
search for and utilization of shells is the major and Nardone 1997, Fransozo and Mantelatto 1998)
adaptation of the hermit crabs, one sex (generallyfor hermit crab populations inhabiting both the in-
the males) being more successful in obtaining shellsertidal and infralittoral areas. This and the unequal
(Bertness 1981). Although the sex-ratio analysissex-ratio probably can be attributed by such factors
shows an increase of male proportion at larger sizesgs differential mortality and growth rates between
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Fig. 3 —P. calliopsis Shell occupation as a function of hermit crab size.

sexes and migrations (Wenner 1972, Hartnoll 1982)als may be due to the poor intraspecific competitive
with males reaching larger sizes in less time tharability of the latter (Dowds and Elwood 1983) or
females but being influenced by shell limitation.  to the low availability of high-sized shells in this
The population dynamics of the hermit crabs area (Mantelatto and Meireles 2004). Furthermore,
is strongly related to the gastropod shell utiliza- Astraeashells A. latisping A. olfersii, A. phoebid
tion process. The most occupied shellsiycal-  represented approximately 65% of the empty shells
liopsiswere: Cerithium atratun{75.86%, R<0.05),  found in this area (Meireles et al. 2003).
Morula nodulosa (6.03%) and Tegula viridula Males and females (ovigerous and non-
(5.17%). Despite the high variety of shell resour- ovigerous) occupied mainly the same shell species,
ces presented in the area (Meireles et al. 20B3), and there was no difference in the shell species
calliopsis occupied mainly the two most available preference between the sexes. Nevertheless, dif-
species of the area. Moreover, one of these speciderences in the shell utilization pattern according
(C. atratum) was occupied by 5 of the 9 hermit crab to hermit crab sexes has been found elsewhere
species that live at Anchieta Island (Mantelatto andGherardi 1991, Imazu and Asakura 1994, Man-
Garcia 2002). Herewith, there is a habitat overlaptelatto and Garcia 2000, Benvenuto and Gherardi
and, consequently sharing of resources by the dif2001, Mantelatto and Dominciano 2002) and may
ferent species, resulting the occurrence of fights fobe explained by the differences in the maximum size
shells and the occupancy of damage ones. of individuals, by the competitive ability (Bertness
The small sized hermit crab individuals mainly 1981) or by the reproductive behavior (Imazu and
occupiedCerithium atratumshells, as a function Asakura 1994).
of their small volumetry. Specimens of large size The size of the occupied shells is usually quite
classes occupie@straea(A. latisping A. olfersii  well correlated with the hermit crab size in the field
and A. phoebi3, S. haemastomand T. viridula  (Hazlett 1981). Positive correlation between her-
shells reflecting the higher size of these shellsmit crab size and shell measure was reported. De-
species. The higher diversity of shell species ocspite no significant difference in shell type utiliza-
cupation by small and intermediate-sized individu-tion between sexes was observed, significant corre-
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lations in all regression analysis were obtained onlyof Anchieta Island.
to males. This may reflect that males choose the  Inthe studied area we observed tRaguristes
shells that best fit (shell size preference) them asspecies are coexistent and present resource (shells)
sociated to the type availability in the survey, butand niche overlaps (Mantelatto and Garcia 2002).
laboratory experiments are needed to test this hyHowever, theP. calliopsispopulation in less abun-
pothesis. dant than the others and occupy the same shell
The low shell size association (non significant species in high percentage.(atratumandM. nodu-
correlation coefficients) obtained to the non-ovi-losa) asP. tortugae The latter one attains larger
gerous females may demonstrate that: 1) the she8lize, occupy a wider variety of shell species and
size dimensions are not important to determine itscorrespond to the most abundant hermit population
occupation, 2) they occupy shells according to thein Anchieta Island (Mantelatto and Dominciano
type availability in the survey, 3) they occupy shells 2002, Mantelatto and Garcia 2002). This probably
that are the least preferred, and thus avoiding comindicates that despite the close relationship between
petition, and/or 4) they occupy shells in function of the Paguristeshermit crabs in Anchieta Island, one
other parameters not measured in the present studfpP. tortugag may have developed strategy to guar-
Ovigerous females’ regression analysis de-antee high density and othé?. calliopsig survivor-
monstrated positive and significant correlations toship.
the association between hermit crab shield length  In the marine provinces of the Western At-
and weight and shell dimensions evidencing a betlantic, the genuPaguristeexhibits the greatest de-
ter fitness than the non-ovigerous females. Thagree of species proliferation of all the diogenid gen-
shell dimensions affect important aspects (growthera. However, some of these species are closely
and reproduction) of the females life cycle is well allied ones and can be inserted in complexes that
known in the literature survey (Fotheringham 1976, reflect their morphological similarity (McLaughlin
Hazlett 1981, Bertness 1981, Wilber 1989, Reddyand Provenzano-Jr 1974) but not ecological ones
and Biseswar 1993, Elwood et al. 1995, lossi etnecessarily. One of these complexes is Hagu-
al. 2005). In this study we may consider that ristes tortugaethat includes the studied species
calliopsis ovigerous females occupied good fitted calliopsis In this way, the biological features &
shells possibly in function of its advantage to thecalliopsisreported here for the first time is important
reproduction process (egg production and storagefp understand the biology of this species. However,
once the non-ovigerous did not present such shelflata on reproduction (reproductive period, fecun-
adequacy. dity, temporal occurrence) as well as some other as-
Reported information suggests that the shellpects concerning its life cycle may contribute to the
occupation byP. calliopsisoccurred in function of knowledge of this species and tRaguristescom-
the shell-type availability and might be influenced plex relationship along the western Atlantic coast.
by the differences between hermit crab sizes. Previ-
ous studies on species living in the same area such
asPaguristes tortuga8chmitt 1933 (Mantelatto and
Dominciano 2002)Pagurus brevidactylu§Stimp- ~ The authors are grateful to Fundacdo de Amparo
son 1859) (Mantelatto and Meireles 2004) anda Pesquisa do Estado de S&o Paulo (FAPESP) for
Paguristes erythropdHolthuis 1959 (Garcia and financial support during field work to FLM (Grant
Mantelatto 2001) revealed the same pattern of she®8/07454-5) and for a Master and a Doctoral Fel-
adequacy. The shells availability and the interspedowship to ALM (Proc. 99/11679-5) and RB (Proc.
cific relationships are the main factors responsibled0/02554-3), respectively. FLM and RB received
for the maintenance of the hermit crabs communityresearch and post-doctoral scholarships, respecti-
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) = sessment strategies and the timing of decisions in
local. O presente trabalhou caracterizou a populagdo do ) ) )
hermit crab shell fights. Behavior 85: 1-24.

RESUMO

ermitdo Paguristes calliopsig-orest and Saint Laurent,
1968 quanto a distribuicao de freqiiéncia de tamanho dog.z"wOOD RW, MARKS N AN'_D Dick JTA. 1995. Con-
Lo . ~ sequences of shell-species preferences for female re-
individuos, ao sex-ratio, e a ocupagéao das conchas no am- ) ) .
bient twral. O | ¢ letad productive success in the hermit crelagurus ber-
iente natural. Os exen?p ares 9ram coletados por. Mer-  hardus Mar Biol 123: 431-434.
gulho auténomo na regido infralitoral da Ilha Anchieta.
o . . FRANSOZO A AND MANTELATTO FL. 1998. Popula-

Um total de 116 individuos foi analisado. O tamanho ) . . .

: o . i tion structure and reproductive period of the tropi-
.do com;')rl.mento do eSCUd_O cefalotoraC|09 (rr.ur'umo, MaX- cal hermit crabCalcinus tibicen(Decapoda: Dio-
imo; média+ sd, respectivamente) dos individuos var- genidae) in the region of Ubatuba, S&o Paulo, Brazil.
iou de: 0.8; 4.5; 2.76E 0.79 mm para machos e 2.28 J Crust Biol 18: 738—745.
+ 0.36 mm para fémeas. O sex-ratio foi de 1.47:1 em ., \soz0 A, MANTELATTO FL, BERTINI G, FER-
favor dos machos, sendo estes os que prevaleceram nas NanNDES-GOES L AND MARTINELLI JM. 1998.
maiores classes de tamanho. Os ermitdes ocuparam con- Distribution and assemblages of anomuran crusta-
chas de 11 espécies de gastropodes s€edthium atra- ceans in Ubatuba Bay, north coast of Sdo Paulo State,
tum (Born 1778) significativamente a concha mais ocu-  Brazil. Acta Biol Venez 18: 17-25.
pada (75.86%). N&o foram obtidas correla¢des significa-FOTHERINGHAM N. 1976. Population consequences
tivas em todas as analises de regressdo, demonstrando of shell utilization by hermit crabs. Ecology 57:
diferencas entre 0s grupos sexuais quanto a adequagdo 570-578.
das conchas ocupadas. Na area estudada a populagdo GaRCIA RB AND MANTELATTO FL. 2000. Variability
P. calliopsispode ser considerada pequena quando com-  Of shell occupation by intertidal and infralittor@hl-
parada com as outras populagdes coexistentes. O padrdo Cinus tibicen(Anomura, Diogenidae) populations.

de utilizacdo de conchas variou em funcdo da disponibi-  Nauplius 8: 99-105.

lidade destas e da competigéo interespecifica. GARCIA RB AND MANTELATTO FL. 2001. Popula-
tion dynamics of the hermit craPaguristes ery-
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