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Morphological Characters in the Bythograeid Crab,
Austinograea williamsi—Heterochely, Relative
Growth, Gonopods Morphology

Shinji TSUCHIDA*? Katsunori FUJIKURA*2 Jun HASHIMOTO*?
Yoshihiro FUJTIWARA*2 James C. HUNT*?

Eighty-three specimens of the Bythograeid crab Austinograea williamsi were collected from
the Mariana Trough. The total number of specimens examined in this study was seventy-two,
consisting of thirty-five males, thirty-six females and one whose sex was unknown. Heteroche-
ly was observed in the morphology, with one dactylus blunter and larger than the other (the
crusher type) and one dactylus sharper and smaller than the other (the cutter type). All fe-
males had cutters for both chelipeds. Fifty-five percent (eighteen specimens) of males had a
crusher for the right cheliped, while four percent (one specimen) had a crusher for the left che-
liped. Relative morphometric analyses of the chela, abdomen and carapace indicated male che-
lipeds were bigger than female chelipeds, while female abdomens were larger than male abdo-
mens. This sexual dimorphism was considered to be a secondary sexual characteristic related
to different reproductive patterns between the sexes. Furthermore, using SEM, we studied the

morphology of gonopods (first and second pleopods in males) which is systematically diagnos-
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tic for the group.

Key words : Bythograeidea, Crustacea, MarianaTrough, Morphology, Ecology
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Fig. 1 Size-frequency distributon of the bythograeid crab
Austinograea williamsi collected on the ‘‘Shinkai
6500 dives 6K#353-357.
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Fig. 2 Relationship between carapace width and carapace
length of the bythograeid crab Austinograea williamst.
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Fig. 3 Proportion of right crusher left crusher and both cut-
ters in the male chelipeds of the bythograeid crab
Austinograea williamsi.
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width of the bythograeid crab Austinograea williamsi.
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opods in the bythograeid crab Austinograea williamsi.

JAMSTEC J. Deep Sea Res., 13 (1997)



Elcotz (R6), HETIEMECH~TERSH L DD
Xh oo, METIYE, I8 15~25 mm T, [EROFRE
Lt D ERZFLTWiEWEDEMNRE LIS, IR
25 mm L E T T XCBERAEELRELESF > Lo
HDTH T,

HEOTESRChIcHE—, FE/ELL, ThEThE
—, oSO (BERD w—xFoh 0, RER
B X v BEbh T\ 5%, BEIZIROERL &, Fioq
OMIFATED, ZOLIEHIIAZEBENIIRI T
5 (BH 4), B—BEREOMBL, EH L Lumim@H
WHIRE <, EFCIRORIENFEET B 05, HROAIE
AL DOES TiHEBhic\, TmiiiiESER LD, H
EENNEERrLTW3 (R7, BFES 6), EEA
AL, B SERFEF CEENS—ICAE LTV D, 1
Az, KL EDR RO RBRIFERLLTD
27V L3FICKERCITEBFITELTB (BEE
7). HE_JERL, F—EBROEFEEDOKREZST, &
SICHIECEFER LTV, ERCTROBIEIFEE
L, EZrs=250_RBEOHANI, M LbObd 5
EuvkosiE/ A ¥ARcEA w5 (B7, FES8),
F DR H ML, HEHFE - @,

4. & zz

=) 742 ~FH OB OWTA L &, (T
X 2 DA Cutter LT B D &, Tvmi#l
¢ %k X /¢ Crusher EFREh B L LALLM (F
E2 3, cOXIEGHI, MOE{DOH=HTH
Zbhb, 77y EIAHHCKERERELHD, B
A EETLIBRCHEYEIOICHAVAZ ML TL
7z (H - BE, 1979), AvFHy=EHov x V7=
<y FRET, EEDHETHENRRD Z EAHREIN
T4 b (Hamilton ef al., 1976 ; Abby-Kalio and Warner,
1989 : {7k - B, 1992 ; Yamaguchi, 1994), T hb
itk b, TOEMBTBEEAEL VW5 LBbhb, ¥
= & FETIIHED A FOSHIC ICITE R A% b
Sz Epmes Ty % (Yamaguchi, 1977 ; Ahmed,
1978 ; k4, 1993), — oBEXHEX, & k> TixH
En4fEBcbich, HEEIOLHE bR » < BEIF,
M~ REF{TE I SR A TS5 L CEEEEIARE T
\+% (Crane, 1975), =¥ 7+ =/ ~5 # = TiL, Bk
Mo A < # FHEEFRCHECIEASLRT, BELETICA
BhaC EMLBEEOBEEES TR IND, IS,
HumEIC W T AR5 E, D Crusher b » & b
e K E <, Rl Cuatter, £ U CiLiltE o Cutter

JAMSTEC J. Deep Sea Res., 13 (1997)

Lich, HEOSHMIIHEOSHE L L KE VL2 EHRE N
e (K4,5), < 0h=87T, EOFI ML » L EHH
MERELeh, BB L7 d ZREEEE LTHLRT
\+% (Hartnoll, 1974), #iHliz, EHECHESZS»OLHY
FHBRFIB IR LD, ETIIILIEEERC /D
DR D < BEESE, REGEH, ZERTEBCHBAIND &
Exbhb, =V 7 o/ ~FH=TLRAKC, BEIHE
TECBE LA EScRIR LT3 b0 L Bhiid, L
AL, FEGE L oz, M Cutter 2§ H RSN
DE btz &b (K3, TR AbRK
Crusher OBEBERY /B ENC OV TIIABATH 5, §1&,
BETECZRTHORELT it t b, TOMRE
R & OBERABE LT B BB,

BEIOFRECOWTARD &, BETIRIIF—RIE R
AR LD L, fECIRERN X FEELUEFTHNC
AEhBEME 20 E, BREIFEL TN RERZ
b oD Eghrhi (K6), —iic, »=FHoOlfET
IR E T WEEIAKREL B T &AL TV S
(Hartnoll, 1974), = iy, HESEIIED 5 —F D HifE,
PR FERE LB iR 8 @570 THS
LEISRSE, = VT2 ~FH=ThRET B
PEZLNESIEH L ob 01, BHEOERISE -
REMEGE S 25, —F, ER AREEST/NSelER%
b2 b OKREBERCEL T 0 LEbhb, K&
B A S >EFOF/NPIEA 18.0mm THDH Z &,
NIRRT, KE BRI % > EEAFIE 15~25 mm
TRETAHZ EMG, PIE 20 mm g R
h, AR A& CHEENRICILS EEZL LN D, K
EEROFIES 1 XOFELAKE VL b, BAIRK
L TEEAT-Th, IHCBE, FHEEEIELT
ST ENEBERXHRS, SEIL, RIPEE BT,
IRELRIN Y 1 KIeDOWTEARBETH D0, §87., F<D
FAIEGARET L ik b, BEERO—RSLHG
e b EBbh b,

H =i —RBCERAY TUWEA OB E Y ZTE T C
EHEb R TR Y, BIBREScHAn L5 = A% §
—EROEFFHOIMCTEAT H, 2=AnbEHHIN
FRERIE—EROHEEYE D, TmOB OIS
45, 8 B E-BROETHOMICTHEA I,
EAaAE O HTRBIE Yy 7oL @z a 35 L EbR
Tu5 (Hartnoll, 1969), HEEE—EROMEIEIC XL -
CTRIcBHH, AT L < @i R HED
Ho, REMCBEREYRBEL VWS L ELATVS
(Martin and Abele, 1986), - it ¥-C, T\ FHEMETE

89



TR OBMBEES 2T/ fliid /e, 3EA
EDETHBEDOHOMLRIE, BRERAL K osfhic
DWTIHALR T UWigw, =/ ~5 % =TI,
Bythograea  thermydron, mesatlantica,
Austinograea alayseae \=->\~TiY, ZEEEOHAES &1L
T % (Williams, 1980 ; Guinot, 1989a.b). Fh 6
EHET B E, =V T F = ~FF = & Austinograea
alayseae CTIXHERI L LTV B3, fillod 2 F & 11 7c
hRTIc > T\ B, Bz, Segonzacia mesatiantica T,
B DRI SR ORIENREEZ L TR e » T
BH, BTEROEMI A VIRCE TS PR
RREERB LTS, ChH 4B L LT, E—
BRI HENTEERENAZ O ENEL D, XA H
=TV e =T, BERGE—ERC TS
T, F—BERELOMOBTEA IR T 502 X
L Cv+% (Benninger ef al., 1991 ; Minagawa, 1993),
< VT F = ~FH = & Austinograea alayseae T i1,
H_BERIE—BEROESBEOKREITHE M (K
7), Segonzacia mesatlantica, Austinograea alayseae Tit
BLBERIB—EREARE S22 FR I DL E
Vo =R BT AE B OBENCOWTIE, TR
HINTWIEWD, =/ ~F =g EEN AR
WE EPDLE—EREMOMOTICEA IS & Lt
WERBbh D, T0icd, ERERO b OEERES, o
H=FRERNCD I L EZBND, T, AEESOMM
BELEC L - Thic v &b, RIECHEKOERD
CEEIITHTH LY, TRTBOBE/ L E#{T5 o &
&0, Th b DORE & BERERIR EI DB R AH & 2 fe
5 ENEARE I N B,
KBETHEOLNI-= ) 7T F= 2 ~FH=iL, BhDd
O THIE 4.0 mm, HFAXT43.0mm TH 72 (K1),
Hg 10 mm LLUF o> /Bl k=2 BB 0E 40 mm Ll |k o> A H
BEIPTETCRECTE e o, FOERE LT, #K
RO~ =Eab—2—b~N[ |} 5, FiCk DERERXT
s1ctesd, HHEEO PR 1 XOMEEA % < FRE L1
LENBLOND, 5L, REIRAEYERES &R
Wy, DL, Bl A XOBAABL - i L b,
RERIRE L ATEL OBENB O /e 5 2 B bh b,

Segonzacia

# &
AREZTOCHIZ Y, EMEOREERIGL, AE
L, EaNMGEE L4 CORIMBFREDFH 2
X, BADEKBEC S KD R 4 o BESEt 72 | #
To &7, [ X290 ) BB HF~, [LADL 6500)

90

HALF — LA DFH 2y, KRB IHE I I-75 %, BEL
%%TL Via L i —ahn

51 A X &

Abby-Kalio, N. J. and G. F. Warner (1989) : Heteroche-
ly and handedness in the shore crab Carcinius mae-
nas (L.) (Crustacea : Brachyura). Zoological Jour-
nal of Linnaean Society, 96, 19-26,

Ahmed, M. (1978) : Development of asymmetry in the
fiddler crab Uca cumulania Crane, 1943 (Decapoda
Brachyura). Crustaceana, 34, 294-300.

Benninger, P. G., R. W. Elner, and Y. Poussart (1991) :
Gonopods of the majid crab Chionoecetes opilio (O.
Fabricius). Journal of Crustacean Biology, 11, 217—
228.

Crane, J. (1975) : Fiddler crabs of the world (Ocypodi-
dae : genus Uca). Princeton University Press, Prin-
ceton, New Jersey, 736pp.

Guinot, D. (1989a) : Description de Segonzacia gen, nov.
et remarques sur Segonzacia mesatlantica (Will-
1ams) : campagne HYDROSNAKE 1988 sur la dor-
sale medio-Atlantique  (Crustacea Decapoda
Brachyura) . Bulletin du Muséum national d’histoire
naturelle, Paris, 4. sér., Sect. A, 11, 203-231.

Guinot, D. (1989b) : Austinograea alayseae sp. nov.,
Crabs hydrothermal découvert dans le bassin du
Lau, Pacifique sud-occidental (Crustacea, Decapo-
da, Brachyura). Bulletin du Museum national
d’histoire naturelle, Paris, 4c sér., Sect. A, 11, 879—
203.

Hamilton, P. V., R. T. Nishimoto, and J. G. Halusky
(1976) : Cheliped laterality in Callinectes sapidus
(Crustacea : Portunidae). Biological Bulletin, 150,
393-401.

Hartnoll, R. G. (1969):Mating in Brachyura.
Crustaceana, 16, 161-181.

Hartnoll, R. G. (1974) : Variation in growth pattern be-
tween some secondary sexual characters in crabs
(Decapoda Brachyura). Crustaceana, 27, 131-136.

Hessler R. R. and W. M. Martin (1989) : Austinograea
williamsi, new genus, new species, a hydrothermal
vent crab (Decapoda : Bythograeidae) from the
Mariana Back-Arc Basin, western Pacific. Journal

of Crustacean Biology, 9, 645 -661.

JAMSTEC J. Deep Sea Res., 13 (1997)



FEE M- ESE— (1992) 4 v FH=FHOY I»)Y
X A ATE. BEREOCWRE, 21, 173-179.

Martin, J. W. and L. G. Abele (1986) : Notes on male
pleopod morphology in the brachyuran crab family
Panopeidae Ortmann, 1893, Sensu Guinot (1978)
(Decapoda). Crustaceana, 50, 182-198.

Minagawa, M. (1993) : Gonopods of the red frog crab

Ranina ranina Linnaeus (Decapoda : Raninidae).
Crustacean Research, 22, 45-54.

KELZET - BEAl - A (B - BEEFRL - Il &
(1996) ; /NMEFRER [ Bl oBukKEBILED
. JAMSTEC fRéghisE, 12, 221-229.

Kadath (1993) ¢ A =3 F Uca arcuata (De Haan,
1833) BT B S AHOFREKELSILBE. PR
SHOPFE, 22, 83-87.

Saint Laurent, M. de. (1984) : Crustacés décapodes
d'un site hydrothermal actif de la dorsale du
Pacifique oriental (13°N), en provenance de la cam-
pagne francaise Biocyatherm. Comptes Rendus de
I’Académie des Sciences, série III, 299, 355-360.

RHEIEMm - AEFEK (1979): 7 5 o S DOEREEEH. B

JAMSTEC J. Deep Sea Res., 13 (1997)

BEOWT, 9, 43-46.

Williams, A. B. (1980) : A new crab family from the vi-
cinity of submarine thermal vents in the Galapagos
Rift (Crustacea : Decapoda : Brachyura). Proceed-
ings of the Biological Society of Washington, 93,
443-472.

Williams, A. B. (1988) : New marine decapod crustace-
ans from waters influenced by hydrothermal dis-
charge, brine, and hydrocarbon seepage. Fishery
Bulletin. United States, 86, 263-287.

Yamaguchi T. (1977): Studies of the handedness of the
fiddler crab, Uca lactae. Biological Bulletin, 152,
424-436.

Yamaguchi T. (1994) : Handedness of Macromedaeus
distinguendus and Leptodius exratus (Brachyura:
Xanthidae). Crustacean Research, 23, 74-78.

(ERSE 199747 A 11 H)

() BEEEKS— LB

91



-..

2
J:'

f.r

EH 1 F£&ni-~
Ed FHEF

Photo1 A collected specimen of the bythograeid crab
Austinograea williamsi.
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Photo 3 A right cheliped showing the “‘crusher’ type mor-
phology of Austinograea williamsi.
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Photo 5 A male first pleopod, slender and straight, with many

sefae and processes.
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Photo 4 Gross morphology of the first and second gonopods
in a dissected abdomen of Austinograea williamsi.
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Photo 6 A male first pleopod, folded like a cigar, with a geni-
tal duct opening at the tip.
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Photo 7 Double or triple rows of stout processes arranged at
the mesial part of the male first pleopod.
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Photo 8 Wrinkled spines in a semicircle at two thirds from

the most proximal point of the male second plecpod.
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