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ABSTRACT

A total of 2,130 individuals dfcides cordatugl,255 males and 875 females) were captured immgnove forest at
Iguape, S&o Paulo, Brazil. For each crab, the felleg body structures were measured: carapace (WidtBW;
length = CL; depth = CD), 8 abdominal somite (AW), major chelar propodus (targ PL; width = PW; depth =
PD), and £ and 2“ gonopod pairs (length = Gland Gl,). The Student “t” and Snedecor “F” tests were uged
verify any changes in growth allometric rates dgriontogeny. The relationships CLXCW, PLXCW (foh lsatxes),
GLxCW and GkxCW (males) and AWXCW (females), showed a bettby fiwo equations for the juvenile and
adult phases (p<0.01). The inflexion point sizeweein regression lines, indicated by each morphametr
relationship, allowed to propose four morphotypasU. cordatusMales were classified in juvenile (C¥\82 mm),
pre-puberty (32 CW <51 mm), sub-adult (5§ CW <59 mm) and adult (CW > 59 mm). Females showethdasi
size interval: (juvenile CV¢ 39 mm, pre-puberty 39 CW <53 mm, sub-adult 58 CW <58 mm, adult CW > 58
mm).

Key words: Relative growth, Brachyura, Ocypodidaigides

INTRODUCTION Brunmeister, 1983; Negreiros-Fransozo et al.,
2003). The biometric studies &f. cordatushave
Ucides cordatus (Linnaeus, 1763) is a emphasized dimorphism of the chelae (Santos and
semiterrestrial crab that lives only in mangroveGarcia-Mendes, 1982), or allometric growth of the
areas and occurs throughout the western Atlantiearapace (Branco, 1993). Recently, Dalabona et al.
Ocean, from Florida, USA to Santa Catarina Stat€2005) described the relative growth of this species
Brazil (Melo, 1996). Because of its large size androm a mangrove area on southern Brazilian coast.
tasty meat, this crab has been exploited in man@ntogeny in brachyurans is marked by
parts of Brazil (Rodrigues et al., 2000). Themorphological changes related to sex and puberty,
relative growth of several species of ocypodids haghich were first observed by Huxley (1924, 1950).
been studied (Crane, 1941; Barnes, 1968; Halefiometric changes in the chelae, abdomen and
1969, 1973; Miller, 1973; von Hagen, 1987),pleopods are evident in both sexes and in the
including fiddler crabs of the genuka (Frith and  developmental stages of crustaceans, principally
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during the transition from the immature to theseparately until the biometric analysis. Each crab
mature stage, when the puberty molt occursvas sexed, and then measured with a vernier
(Hartnoll, 1974, 1982). Analyses of these changesaliper to the nearest 0.05 mm. The following
allow mathematical equations to be determinedimensions were selected for morphometric
that could be used to convert biometric variableanalysis: carapace (CW = width; CL = length; CD
(Pinheiro and Fransozo, 1993), estimate the size atdepth), abdomen (AW = width of"Ssomite),
puberty (Pinheiro and Fransozo, 1998), and also tmajor chelar propodus (PL = length; PW = width;
identify brachyuran species (Huber, 1985). PD = depth) and male gonopods (Gind GL, =
The present study describes the relative growth déngths of the %t and 2° pair of gonopods,
U. cordatus analyzing the biometric relationships respectively) (Fig. 1). All the biometric
between the carapace (length and width), theelationships were submitted to regression
major chelar propodus (length, width and depthinalyses by a power function (y ="gxHuxley,
and the abdomen for each sex. For males, tHiE950) with respect to the variable CW. The
lengths of the first and second pair of gonopodbiometric relationships were verified by a
were also analyzed. These data were used twefficient of determination @R while Snedecor's
identify possible changes in the allometric growthF test ¢ = 0.01) (Sokal and Rolf, 1995) was used
rates between development phases (juvenile and verify the presence of one or two regression
adult), and to propose a description of thdines for the empirical points. All the biometric
morphotypes, based on the size estimated at thelationships were submitted to MATURE 1
puberty molt. (Somerton, 1980) or MATURE 2 software
(Somerton and Macintosh, 1983), to identify the
inflection point at puberty size.
MATERIALS AND METHODS The allometric growth rate of each developmental
phase was established by the “b” value, and
Individuals ofU. cordatuswere captured monthly considered as isometry (b = 1), positive allometric
from September 1998 to September 2000, ifb > 1) or negative allometric (b < 1). Student “t”
mangrove forests near Icapara Bar °@4S), test was used to verify the significance of this
Iguape, state of Sdo Paulo, Brazil, by digging ovalue related to the unitt(= 0.01).
trapping. The specimens were Kkept frozen

GLl Vi, ’

Figure 1 - U. cordatus(Linnaeus, 1763). Measurements used to analyaéwelgrowth (CW =
carapace width; CL = carapace length; CD = carapapth; PL = chelar propodus
length; PD = propodus depth; PW = propodus widty A width at fifth abdominal
somite, for females; GL1 = first gonopod pair ldngEL2 = second gonopod pair
length).
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The morphometric relationships, which showedallometric growth for both males (t = 11.4;
allometric growth rate changes according to th@<0.01) and females (t = 2.9; p<0.01). Even then,
MATURE software, had their biometric equationthe constant “b” showed a strong tendency toward
constants submitted to a “t” (z) test (Santos, 1978)sometry (haes = 0.95; kmaes = 0.96). The
to determine if juveniles of each sex could beempirical points of each sex were better fitted by
clustered by a single equation. The saméwo equations, with changes in allometric rates
procedure was used for adults. during ontogeny (Raes = 6.9; Femaes = 6.6;
p<0.01). The comparison of the cut point size
between juvenile and adult was similar in the size
RESULTS estimated (CWaes= 59.1 mm, Fig. 2-A; CWhaes
= 58.2 mm; Fig. 2-B). The juveniles of each sex
Table 1 lists all the variables obtained bytended toward isometry, but this tendency was
biometric analyses of 2,130 specimens (1,255tatistically significant only for females {Raes=
males and 785 females). All the equation®.99;t=0.2; p>0.01). The adults showed negative
calculated for biometric relationships showed allometry (Bhaes= 0.89; Rmaes= 0.84; p<0.01),
close fit, with the coefficient of determination which could be represented by a single equation
higher than 0.9 in 67.6% of all cases (Table 2)(p>0.05) (Table 3).
The CLxCW relationship evidenced negative

Table 1 -U. cordatus(Linnaeus, 1763)Summary statistics for the biometric analyses uis¢le present study (CL
= carapace length; CW = width; CD = depth; PL =anahelar propodus length; PD = depth, PW = widt¥\/ =
abdominal width at fifth somite; Gl= 1% gonopod pair length, Gl= 2" gonopod pair length).

Dimension N Sex Min. Max. Average* SD
1,255 Male 16.70 83.40 51.80+ 11.62
CW (mm) 875 Female 14.80 78.10 47.04+ 9.26
2,130 Total 14.80 83.40 49.85+ 10.96
1,255 Male 13.50 61.55 38.93+ 8.40
CL (mm) 875 Female 11.85 57.35 36.06+ 7.05
2,130 Total 11.85 61.55 37.75+ 7.99
CD (mm) 977 Male 12.00 52.45 32.79+ 6.71
673 Female 9.75 47.70 31.44+6.34
PL (mm) 714 Male 11.35 88.50 45.06+ 14.15
660 Female 8.80 50.95 33.08+ 7.72
PW (mm) 670 Male 3.15 23.00 12.533.63
462 Female 2.25 14.70 9.49%:2.09
PD (mm) 671 Male 5.80 36.90 21.815.85
463 Female 4.70 26.30 17.6%3.74
AW (mm) 1,261 Male 4.90 20.60 13.58+ 1.97
862 Female 4.40 44.05 28.05+ 6.68
GL; (mm) 677 Male 7.60 31.85 20.99+ 4.94
GL, (mm) 663 Male 1.15 4.82 3.20+ 0.77

The CDxCW relationship did not reveal any4.9; Remaes= 11.2; p<0.01), the inflexion point was

change in growth rate during ontogeny. This51.3 mm for males (Fig. 3-A) and 52.6 mm for
relationship indicated isometry for females (t =females (Fig. 3-B). The sexes differed in the
0.16; p>0.01) and negative allometry for males (tlegree of allometry: males showed positive
=15.2; p<0.01). allometric growth (kyus= 1.47), whereas growth

The points of the PLXCW relationship showed &n females was isometric {las= 1.01).

better fit for two equations in both sexes.{&=
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Table 2 - U. cordatus(Linnaeus, 1763)Regression analyses of each morphometric dimens&napace (CL =
length; CW = width; CD = depth), major chelar prdpe (PL = length; PD = depth and PW = width), abelom
(AW = abdominal width at fifth somite) and gonopd@i, = 1° pair length, Gk = 2 pair length) and respective
sex phase (YM = young males; AM = adult males; Thbtal of males; YF = young females; AF = adult &es;
TF = total of females) and allometric growth ra#é (= allometric level; O = isometry; + = allometrpositive; - =
allometric negative).

Relationship Sex N Power funbction Linearized equation r2 t(b=1)® AL Somerton’s Cut point (mm)
Phase (v = ax®) (Inv = Ina + binx) E-tesi
YM 902  CL=0.869CW¥°** INnCL=-0.1405+0.964InCW  0.96  5.90 * -
MA 353  CL=1.17CW}¥2 INCL=0.156+0.892InCW 0.82 1480 *  -- 6.89 * 59.1
MT 1255 CL=0.9064CW-* INCL=-0.0983+0.953InCW  0.98 11.40 * -
CLXCW YE 749 CL=0.772CW°* INCL=-0.259+0.999InCW 0.97 0.21 ns 0
AF 126  CL=1.505CW~*® INnCL=0.4088+0.835InCW 0.66  3.05 * -- 6.62 * 58.2
TF 875 CL=0.8106C\W*® InCL=-0.2099+0.985InCW  0.98  2.90 * -
AM+AF 479 CL=1.3371CWF* InCL=0.291+0861InCW 080 10.2 * - - -
TF 673 CD=0.666CW*  InCD=-0.4061+0.999InCW  0.97 0.16 ns 0 3.24 ns -
COxCw MT 977 CD=0.878CWY  InCD =-0.1304+0.917InCW  0.97 15.21* - 1.62 ns -
YM 386  PL=0.199CW*’ InPL=-1.62+1.37InCW 0.98 24.20 * +
AM 328  PL=0.134CW*’ InPL=-2.0095+1.47InCW 091 1870 * ++  4.89 * 51.3
MT 714  PL=0.171CW* INPL=-1.77+1.41InCW 0.95 4980 * ++
PLXCW YF 508 PL=0.312CW* INPL=-1.16+1.22InCW 0.93 14.80 * +
AF 152  PL=0.702CW’*? InPL=-0.354+1.012InCW 0.73 0.25 ns 0 11.16 * 52.6
TF 660  PL=0.360CW*® INPL=-1.022+1.18InCW 0.96 18.90 * +
YM 555 PW=0.0626CW** INPW=2.77+1.34InCW 0.95 25.23* + 63.8
AM 115 PW=0.3284CW** INPW=1.11+0.94InCW 065 0.89ns 0 23.99 *
MT 670 PW=0.0748CW?*° INPW=2.59+1.29InCW 0.96 28.81* +
PWXCW YF 326 PW=0.0953CW* INPW=2.35+1.20InCW 091 9.53* + 51.4
AF 136 PW=0.2969CW* INPW=1.21+0.91InCW 0.63 156ns 0 17.38 *
TF 462 PW=0.129CW*"* INPW=2.05+1.11InCW 0.94 851* +
AM+AF 251 PW=0.0123CW"° INPW=-4.40+1.70InCW 0.89 3.58* ++ - -
YM 556 PD=0.157CW?®* INnPD=1.85+1.25InCW 0.95 22.80* + 64.0
AM 115 PD=0.4643CW* INPD=0.77+0.99InCW 0.70 0.28ns 0 16.18 *
MT 671 PD=0.1802CW?* INPD=1.71+1.21InCW 0.97 25.37* +
PDXCW YFE 324 PD=0.1892CW*® INPD=1.67+1.18InCW 091 8.71*% + 51.5
AF 139 PD=0.5897CW*° INnPD=0.53+0.89InCW 071 2.28* - 19.17 *
TF 463 PD=0.2545CW*° INPD=1.37+1.10InCW 095 7.99* +
MT 1261 AW=0.399CW*4"® INAW=-0.918+0.876InCW  0.97 28.60 * -- 0.53 ns -
YF 163 AW=0.0325CW" INAW=-3.43+1.79InCW 091 17.80 * +++
AWXCW AF 699 AW=0.4075CW*  InAW=-0.898+1.101InCW  0.93 8.64 * + 22977 * 39.1
TF 862 AW=0.2007CW?*® INAW=-1.606+1.28InCW 093 243 * +
YM 21  GL=0.0728CW* INGL,=-2.62+1.49InCW 079 2580 * +++
GLXCW AM 656  GL;=0.489CW4° INGL,=-0.717+0.949InCW 098 9.37 * - 40.96 * 31.9
MT 677 GL=0.451CW°* INGL;=-0.796+0.969InCW 0.98 559 * -
YM 315 GL,=0.0322CW- INGL,=-3.44+1.18InCW 0.85 5.90 * +
GLxCW AM 348  GL=0.148CW™° INGL,=-1.91+0.786InCW  0.79  14.80* -- 5957 * 50.7
MT 663 GL,=0.0626CW% INGL,=-2.77+0.995InCW 093 1140 ns O

DitestH=4=1;*

= p<0.01; ns = p>0.01.
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Figure 2 - U. cordatus(Linnaeus, 1763). Regression analysis of carapawogth (CL) against
carapace width (CW) for males (A) and females (B).

Table 3 -U. cordatus(Linnaeus, 1763)Results of Student's “t” test analyses for relagvewth equation constants
(“a” and “b") for males (YM = young males; AM = alilunales; TM = total of males) and females (YF =ugg
females; AF = adult females; TF = total of femalf®) morphometric dimension: carapace (CL = lenghkly =
width; CD = depth), major chelar propodus (PL =gi#n PD = depth and PW = width) and abdomen (AW =
abdominal width at fifth somite).

Relati _ Sex N a b CW average Student t-test
elationship - phase (mm) t angle "b" t linear "a"
YM 902 -0.1405 0.964 46.11 4.64* 2.14 ns
CLxCW AF 749 -0.259 0.999 44.38
AM 353 0.156 0.892 66.33 1.11ns 1.46 ns
AF 126 0.4088 0.835 62.89
CDxCW ™ 977 -0.1304 0.917 51.84 12.89 * 4.26*
AF 673 -0.4061 0.999 47.37
YM 386 -1.62 1.37 42.85 8.26 * 4.17*
PLXCW AF 508 -1.16 1.22 42.35
AM 328 -2.0095 1.47 60.91 8.61* 6.33*
AF 152 -0.354 1.012 59.16
YM 555 2.77 1.34 48.19 20.41* 9.44 *
PWxCW AF 326 2.35 1.2 42.33
AM 115 1.11 0.94 70.55 1.496 ns 0.945 ns
AF 136 1.21 0.91 58.83
YM 556 1.85 1.25 48.34 6.51 * 2.69 ns
PDxCW AF 324 1.67 1.18 4251
AM 115 0.77 0.99 70.27 3.31* 1.54*
AF 139 0.53 0.89 58.78
™ 1,261 -0.918 0.876 51.72 72.46 * 44,21 *
AWXCW AF 163 -3.43 1.79 34.90
™ 1,261 -0.918 0.876 51.72 45.84 * 0.469 ns
AF 699 -0.898 1.101 49.84

* = p<0.01; ns = p>0.01.
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Figure 3 - U. cordatus(Linnaeus, 1763). Regression analysis of chelgpguius length (PL) against

carapace width (CW) for males (A)
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Figure 4 -U. cordatus(Linnaeus, 1763Regression analysis of fifth abdominal width (AVgaast
carapace width (CW) for juvenile females (N = 1&8Y adults (N = 699).

The PWxCW relationship for both sexes wasl9.2; p<0.01), with differences in the degree of

represented by two equationsy{k= 23.99; Rmakes

allometry between the developmental phases. In

= 17.38; p<0.01), with the cut points at 63.8 mnjuveniles, growth was positive allometric, more

(males) and 51.4 mm (females). The degree

adtrongly in males (Rues= 1.25; maes= 1.18), but

allometry did not differ between the sexes; it washowing a different growth pattern in the adult

positive allometric for juveniles {Res = 1.34;
Dremaes= 1.20) and isometric in adults,ffas= 0.94;

phase. Isometry was verified for males (b = 0.99)
and negative allometry for females (b = 0.89). In

bremaes= 0.91). The adult phase could be clusteredo phase of development, the biometric variable of
and represented by one equation (p>0.05) (Table Jhis relationship could be clustered (p<0.05).

For both sexes, the PDxCW relationship was be§the AWxCW relationship for

expressed by two equationsnfks= 16.2; Femates=

Brazilian Archives of
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a single regression line (F = 0.53; p>0.01)(CWnaes = 51 mm and CWmaes = 43 mm,
Contrariwise, females showed positive allometnaccording to Hattori and Pinheiro, submitted). The
and could be represented by two lines (F=229.8reater increment of CW size from 59 mm might
p<0.01), with the inflexion point at 39.1mm (Fig. 4 be associated with the increase in the size of the
The GLXCW was best fitted by two regressiongill chamber in the adult phase. A similar fact was
lines (F = 40.9; p<0.01) and was characterized bgbserved by Gifford (1962) forCardisoma
positive allometric growth in the juvenile phase (bguanhumi (Latreille, 1825), permitting a

= 1.49) and negative allometry in adults (b = 0.95)characterization of three morphotypes for this
with the cut point at 31.9 mm. The same patterspecies. The CLXCW relationship could be used as
occurred for the GIXCW relationship (F = 59.6; an important character to propose morphotypes,
p<0.01), with the inflexion point 58.9% higher since the juveniles’ growth was different between
than estimated by the GICW (50.7 mm). The the sexes and the adult phase could be represented
inflexion point sizes obtained for all the by a single equation (Table 3). Branco (1993)
morphometric relationships allowed us to proposeecorded isometric growth . cordatususing a
four morphotypes for each sex. Males werdinear function (y = a + bx), similar observed by
classified in juvenile (CW& 32 mm), pre-puberty other authors (Botelho et al., 1999; Ivo et al.,
(32 < CW < 51 mm), sub-adult (55 CW < 59 1999; Vasconcelos et al., 1999). However, these
mm) and adult (CW > 59 mm), with a similar authors did not subject this biometric relationship

division for females (juvenile C\&¢ 39 mm, pre- data to statistical analyses that could recognize

puberty 39< CW < 53 mm, sub-adult 58 Cw <  differences in allometric growth between the
58 mm, and adult CW > 58 mm). developmental phases. Dalabona et al. (2005)

studied this biometric relationship for this species,
but were not observed a difference in growth rates
DISCUSSION during the ontogeny. This pattern was registered
by these authors, probably due to the reduced

In the studies on relative growth, Hartnoll (1974,number_ of individuals used in their biometric
1978, 1982) observed that morphometric variable$9"€SSION analyses.

related to the carapace were characterized b\'€’€ areé few published —studies of the
isometry, which was represented by some autho orphometric relationships between gonopod size

as an interval of 0.2 b< 1.1 (Kuris et al., 1987, and the carapace, particularly in regard to tffe 2

Pinheiro and Fransozo, 1993). However, the use gpndop;od rr])air. dThe twothg(znopod_ plairst UfA
statistical tests invalidated the hypothesis ofc’;or a.tl;s ds bows a tgrowlg88/pe '?PI]mI a:jr_ t(') t cut
isometric growth for this biometric relationship in escribed by Somerton ( ), with a distinct cu

certain species (Finney and Abele, 1981 DavidsoROint between juvenile and adult phases. The same
and Maf)sden, (1987).y This growth pattern wadaltern was obs_e_rved by Haley (1969)(Ilmypodg
demonstrated by Barnes (1968) in biometricgu.a?]rata (l':t?\bnl\/?lusl_’ 172178)38and OEthe xanthids
analyses of the ocypodiddacrophthalmusspp., fiphia smithi ViacL.eay . anc=. gonagra

: - (Fabricius, 1781), studied by Vaninni and
and it was also observed in the present study. herardi (1988 d G6 dF 1997
In many of the brachyurans that have been studieg’é erart_l (I ) an oes and Fransozo ( ),
the carapace relationships did not indicate SPECUVEly.

- - : tnoll (1965) and Flores and Negreiros-
change in growth pattern during ontogeny. Thi ar
body structure has not been used to estimate t atr;]sozf? (1999) glso _obsfttarved Z I(iw _growth r%te
size at morphological maturity (Somerton, 19g0P°" the 2 gonopod pair after puberty in grapsi
rabs. This slow growth could be a reproductive

Somerton and Macintosh, 1983; Pinheiro and .
dvantage, because males could copulate with

Fransozo, 1998). However, Aguilar and Spin . : : . .
(1988) observed for females of the callapidrsia emales O.f a wide range of sizes, improving their
gaudichaudi (H. Milne Edwards, 1837), a reproductive output (Hartnoll, 1974).Male

synchrony between the size at onset of sexuf@fachyurans use this abdominal appendix as a

maturity and the inflexion point size obtained bycopulatory organ, this structure protects tHe 2

CLXCW. A similar synchrony was not seenlin gonopod pair, which is smaller -and poorly

cordatus since the size at gonadal maturity Wascalciﬁed, and it is incapable by itself of executing

lower than indicated by the CLXCW relationshipthe mating (Pinheiro and Fr_anspzo, 1999). Males
showed the °1 gonopod pair size at the same
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proportion of adults with 31.9 mm CW, but theyThe same growth pattern was observed for the
required other characters such as a larger chela aotther males’ chelar variable; however, the chelae
mature gonads for mating success (Goes et alength was more evident, similar to data for the
2000). Haley (1969) observed a coincidenceportunid Arenaeus cribrarius analyzed by
between the allometric changes in tiegbnopod Pinheiro and Fransozo (1993) add cordatusby

pair and the size at gonadal maturity for males dbalabona et al. (2005). According to Dalabona et
Ocypode quadrataHowever, inU. cordatusthe al. (2005), the major and minor males chelae show
2" gonopod pair showed a better association with different pattern in allometric growth rates. The
gonadal maturation. The inflection point sizemajor chela had the same allometry rates
obtained (50.7 mm) was near that estimated bghroughout the ontogeny, which was observed in
male gonadal maturity, according to Hattori andhe present study. However, the minor cheld& of
Pinheiro (submitted). cordatusmales studied by those authors, showed a
The PLXCW relationship for both sexes waspositive allometry in juveniles and isometry in
similar to the “A” growth type described by adults, this difference in allometric growth rates
Somerton (1980), with a 7.3% increase in théecame the heterochely in males more evident.
male’s chelar propodus length from 51.3 mm CW.

Table 4 -U. cordatus(Linnaeus, 1763). Description of morphotypes factesex, based on the morphometric analyses
(CW = carapace width).

Sex Developmental CW intervals (mm) Description
Phase
. . It is possible to identify the sex, but the gonapathelae and
Juvenile X" <CWs32 carapace show a different growth rate from thetgzhdse.
The 1st gonopod pair shows a modification in groraties
from 32 mm (1.4~ 0.95), while the 2nd pair is still growing
Pre-puberty 32 CW=51 at a positive allometric rate. The major propodusia has not
Y attained the size of the adult phase.
<§’: The 2nd gonopod pair shows a change in growth frate, 51
Sub-adult 51<CW<59 mm (1.18-> 0.79), coincident with the high growth rate of the
major propodus chela.
The carapace is modified by the change in growtthfram 59
Adult CW > 59 mm (0.96-> 0.89). No important modification in body
proportions occurs.
It is possible to identify the sex. The abdomemlatand
Juvenile X* <CW< 39 carapace still show a different growth rate from #alult
phase.
w Particularly the fifth abdominal somite shows augtbn in
| Pre-puberty 39< CW< 53 growth rate, from 39 mm (1.721.10). The propodus chela
<§E still has not reached the adult proportions.
H The growth rate of the propodus chela slows frormb3
Sub-adults 53< CW< 58 (1.22-> 1.01); even so the carapace has not reached tfte ad
size.

Adults CW > 58 The carapace growth rate slows from 58 mm (6290.84).
No changes in body structure are observed.
*Size at which species shows sexual dimorphism is unknown

The high rate of chelae growth in brachyuranThis assumes great importance for semiterrestrial
males makes the reproductive behavioral displagnd terrestrial crabs, where visual and tactile
efficient, because they use it to manipulate thsetimuli are most important for couple formation
females during mating (Hartnoll, 1969; Hazlett,(Hartnoll, 1969; Pinheiro and Fransozo, 1999;
1975; Pinheiro and Fransozo, 1999). Jivoff (1997a56es et al., 2000). According to Goes et al.
b) studied the reproductive behaviorGdllinectes (2000), during the mating period, the malelbf
sapidus and showed that larger-sized males witlcordatus uses the major chela to strike another
large chelae had an advantage in partner selectianale's carapace when they fight over a female.
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Another hypothesis is of sex recognition by theéStudent e “F" de Snedecor foram utilizados para
males’ chelae size, because females showed 17¢gntificar diferencas no grau de alometria e altées
reduction of chelae growth rates at 52.6 mm Cweontogenéticas na taxa de crescimento, respectitamen

whereas the inverse occurred in males of simil#fS relacées CLxCW, PLxCW (ambos os sexos),
size GLiXCW e GLxCW (machos) e AWXCW (fémeas),

. apresentaram ajuste por duas equacdes represefando
In_ brachyurans, the relative growth of thefase jovem e adulta (p<0.01). A determinagdo dos

abdomen has been used only to estimate thgmanhos indicados pelas relagdes morfométricas
females’ size at puberty, because certain somitggrmitiu a divisio de cada sexo em quatro morfetipo
showed striking modification in growth and Os machos foram classificados como jovens
morphology during ontogeny (Huxley and(Cw<32mm), pré-pdberes (82ZW<51mm), sub-
Richards, 1931), whereas similar changes were natlultos (55CW<59mm) e adultos (CW>59mm), com
observed in males (Hartnoll, 1974). Developmentamanho similar ao dos morfotipos das fémeas (®ven
of this female body structure serves to bring ther@W<39mm; pré-puberes 3CW<53mm; sub-adultas
to an efficient size and shape to carry and prote&<CW<58mm; adultas CW>58mm).

the incubating eggs (Simons, 1981). In males, the

abdomen is only used as a support structure for the

pleopods, with a copulatory function (Pinheiro andREFERENCES

Fransozo, 1993).

All the biometric relationships fotJ. cordatus Aguilar, A. T. and Espina, P. A. (1988), Observaei®
characterized by two regression lines allowed us to biologicas sobreMursia gaudichaudi (H. Milne

distinguish four morphotypes in this species: Edwards, 1837) capturada en Valparaiso, Chile
juvenile, pre-puberty, sub-adults and adults. In (Pecapoda, Brachyura, Calappidagjenc. Tec. Mar

Table 4 describes each one in detail. The relativgalrzr;e?'SRg's K. (1968), Relative carapace andachel
growth was helpful to establishe the IS ’

: . . > .~ proportions in some ocypodid crabs (Brachyura,

morphological maturity of this species. This ocypodidae)Crustaceanald,131-136.

information could be useful in future studies, forgotelho, E. R. O.; Dias, A. F. and Ivo, C. T. C999),

instance projects related to management of this Estudo sobre a biologia do caranguejo Udeides

mangrove crab. cordatus cordatugLinnaeus, 1763), capturado nos
estuérios dos Rios Formoso (Rio Formoso) e llhetas
(Tamandaré), no Estado de Pernambu®aol. Tec.
Cient. CEPENETY: (1), 117-145.
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