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Distribution and Population Structure of the Galatheid Crab Shinkaia crosnieri
(Decapoda: Anomura: Galatheidae) in the Southern Okinawa Trough
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Abstract: The spatial distribution around hydrothermal vents, population structure, and relative growth parameters of

the galatheid crab Shinkaia crosnieri were examined. Surveys were done by the Shinkai 2000 on the Hatoma and

Dai-yon Yonaguni Knolls in the southern Okinawa Trough. On the Hatoma Knoll, S. crosnieri inhabited areas (temp. '
4.0-6.2°C) about 0.2-2 m away from the active vent (temp. 301°C). In the outer area of the habitat of S. crosnieri
(temp. 3.0-3.7°C), dense beds of Bathymodiolus mussels occurred and aggregations of Alvinocaris shrimp were
observed. In this survey, 248 specimens of S. crosnieri were collected. Small, probably just post-metamorphic juveniles
and large, mature adults co-occurred. Chelipeds of males were proportionally larger than those of females, while
abdomens of females were proportionally larger than those of males. Larger chelipeds in males are thought to have
evolved through male-male competition for females, and wider abdomens in females are thought to be related to the
attachment of fertilized eggs to the abdominal appendages.

Key Words: Shinkaia crosnieri, galatheid crab, hydrothermal vent, Okinawa Trough, Hatoma Knoll, Dai-yon Yona-
guni Knoll, habitat, population structure, morphometrics.
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KEVT 2000 ESAREBBEEBEER L UCENSHEB
(24°51' N, 122°42’ E) ic BT, [L AW 2000 BATEE L EMH
L7z (Fig. 1). SWBROBEER, TLADL 2000] iR hTw
BEFAHAFICL DT . MR #1852 = — & —HIE
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Fig. 1. Survey sites on the Hatoma and Dai-yon Yonaguni Knolls

in the southern Okinawa Trough.
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Spatial distribution of Shinkaia crosnieri associated with the hydrothermal vent at marker #185-2 on the Hatoma Knoll.

'----------------------------



THAET . f#REL - R

dopsis WEREINTWS, LaL, ZThoBUKEHTLE
BT BN CHRICSTES 5 (Galkin 1997; Hessler &
Smithey 1983).

BOKEFICEFEE THMT Ao BREIE, AfEFEDR
eI ER T By /) > v AT 1 & Rimicaris exoculata <
A v RERRBEONA VLAY ) F YE S T E Rimi-
caris kairei 3H1 51T 3 (Williams & Rona 1984; Watabe
& Hashimoto 2002). W bBEKEEHT 2 F £ =—-0D
Bo2BOR{FLICEEETERLTE D, HigHH
EALEESE S -TVE, ZOEENICE, LEEK
MESEZHMNELTEY, AERZASHEEZEALTL
5 EDHIBNTWVWS (Van Dover 2000; Van Dover et al.
2001). TxE a3 v Az EORELSHEL QBRI
BRIESEELTBY, 2 3RRENZRMABZLCL
3 (+H 5 2003). ©FABBOLGFN S b, FHSFMIC K
DENSRMTEEZ LIEVED &) BITENEHESh TV 3,
bl, TOLSUHELHEBIICERYT LTI, B
PIBEOBERBKIEICHHT S itk b, HEEEiE
SETCVBRIENELONS, i, ~MbUY Iy AALE
NYFARANFTELD BBEKOLDEFITHHL TV
2013, Bkhic&zh23HEME GLkZECESR)
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Fig. 3. Relative growth of the cheliped versus the carapace for
each sex of Shinkaia crosnieri collected from the Hatoma and

Dai-yon Yonaguni Knolls.
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MERSE o1 o o AR, W 80 Bk, HE 58 (R,
BIAER 13 Ak, BESHEEETE S W ERE, 143
ik, 53 @Bk, PERIRE 1 EETH -7, Th S50
(CL) X BB g (CW) & $HRHIE (CHL) X $#i= (CHH) D iH
k& LT 0BG cREN (Fig. 3). 7

g Rl -
. CHL X CHH=0.28 X (CLXCW)—7.52
(n=74,r?=0.92)
H: CHLXCHH=0.55X (CLXCW)—72.79
(n=44, r2=0.95)
FEUEACEE
. CHLXCHH=0.27 X (CLXCW)—3.53
(n=39, r*=0.95)
Ht: CHLXCHH=0.44 X (CL XCW) —44.82
(n=47, r*=0.95)

MR T LI oMRERARE L0 A, mBRE bF
BEEMNED SN (ANCOVA, p<0.01). 2Fb, BHEY
A ZMRELB D EHOHMAME O KES BB EER
L, 20EREHDOZSEIZ, FE 16~17mm TH -7z,
Wiz, & (CL) & EHiE (AW) REI T OB TEE
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Fig. 4. Relative growth of the abdomen versus the carapace for
each sex of Shinkaia crosnieri collected from the Hatoma and
Dai-yon Yonaguni Knolls.
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hi: (Fig. 4).

BRI
HE: AW=0.75X(CL)—1.00 (n=80, r?=0.99)
HE: AW=0.63X(CL)+0.29 (n=57, r2=0.99)

FOESHREERE
. AW=0.78 X (CL)—1.75
HE: AW=0.66x(CL)~—0.15

(n=43, r*=0.99)
(n=53, r*=0.99)

WHER < EEtoRRER 2B L & T 5, mERE &F
BEHMEY 5hiz (ANCOVA, p<0.01). »%b, FEY
4 ZWRELLDEMOBEENHEL D S REL LB E%E
AL, #OEYREHORZLIZ, FRE10~13mm Th - 7.
Z OFBEETHIC L ZRENEEZRE (TR Mb
BLEBHIGATVS, &I, #=ETRELOHEL
b0, RBHEEEL LTINS AEX 5, Tl
MaEiE RS 5 (B Hartnoll 1974), BukikFREDO—
BThd<Y T+ /734 = Austinograea williamsi & [g)
B3 EM% & D (Tsuchida & Fujikura 2000). ZN 53, #
TREREH BT M2 K2R TOBRPIC LD KRS IIHM
MosExhE a0, HTREDEL OIPEEL DICKER
EHEINENTH S5 EEI SN TV S, FROEMNKE
OERMS, Txeravty e bEREEIREREIR
HHE LGOI EMESh L -, L L, HOMEIICS
WTid, REEGECZRICHES V- FITEPEZESh T
HWZ &, FofEs SRS EEBHENCEEETERYT
it Emn, ERICHEROBSFIFLILVWILESD
ZZAoNb, EXKELHEEZ BRI >VTE, &
BEREICBT 37— 2SS IcERT A LIc X DEBRE
B EEZ L, BEYA XIT>WTA B E, EEIOH
WREE D O S E 10~13 mm, SHBEOMEMRED & HEAs
HRE16~17Tmm THB L VWIFERICHE -, UL, 1am
MEOB/NHEY 1 XH5198mm THB I EEEZ B E, —
REBHSHBR T CCBEMICBMT 30 TIREL, £0Rk
EHRMELTHOEEZITIbOEELONL,

Fisle 3:c2c 3

BRI TOREY A X245 &, T 4.7~40.5 mm,
i 5.0~45.8 mm, HBIAHEMEETIT 2.9~12.6 mm T
-7 (Fig. 5). BNUSHEBTOHEY 1 Xid, H#T
7.2~357mm, HTIZ9.9~44.1mm, PEBIFRBAMMER 5.5
mm T& - 72 (Fig. 5). Th o4 K% 3 &, B
Eoifc 2 R4 #T 3 8%, Fu5iFEg LT3k
Eb22ERAR LI, ChoBBRIZO>WTIE, BUKkDiE
gl Tz ryovd ) 2 EOMARE OBENEZ LN
2, FHCREEECET -7 3B ATV VE
DEFDEMITO>VTIIFIETSH 3.
HHic>WTA B L, 240ICImEERE bRELREY
BELONLh -1, RERBEEEXEE2Z{SCHE 18 mm

PFicowtd 3 &, BiEL T 27, 23 @K HHE
MEMELTHE 18, HI1SHEETHY, HHICED RIS, -
fe. Lin L, BBEEEZLZCECHE 18mm LRIV T
%5 &, WBRMEETHES3, B3 EERLHOLEKE L, BN
EREEE T 25, HEBEGELEOFHEL . TOD
MHOROIZOVWTRARETH S, FREIOmm 2EA
ZAREIEER, BEEECHE 1, # 10 @&, BUSIRE
T, HESEEESY, MR bHOENEL -
fo. BontH I VOBKRY A X b mm BEH O
KEVDS2TEDD, BOLFBLORELRET 20
LEZBZONI, oY AXMKES S L, BEEBEREHE
ENA/NEREE» SRBELZABERE TEEATSE
D, TxEvavE) zRBIGESED T BLN A EHH
RIcEBLTOWAE T EHHOMER - 12,

IO HREY 1 X &R

AEOF\BEC LY, BEELT 11 fiF, HHESIEER
T R2AEGOHEIERE L. TOFEHAIL, 198~
36.lmm THY (Fig. 5), FR18mm Y LoD S5, 1§
fl#Er T 19% A%, SHBUS5IRE#HL T 43% BS1aii L T
Wio, 1aNEE, 2~236 TH - 1o, HERICINBPET
ZREENB SR, o cRoRELS SN0 3 HEE

Hatoma female
10 }
0
20
male
10
)
£ o —
>
2 90 , Daiyon
o Yonaguni [ female
o
o
B
(TR

L] e

20 male
10
0 N1
0 15 30

45

Carapace length (mm)
sex unknown

Fig. 5. Size-frequency distribution of Shinkaia crosnieri collected
from the Hatoma and Dai-yon Yonaguni Knolls.
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Fig. 6. Relationship between carapace length and clutch size of
Shinkaia crosnieri collected from the Hatoma and Dai-yon
Yonaguni Knolls.

%, HE (CL) L8008 (NE) ic>WTH~3z L, BT
D& > BERRTHRE N (Fig. 6).
NE=0.001X (CL)**¢ (n=20, r2=0.83)
TOTEDS, MNBRBEESRES LR hELR
D, BBURHEOIRILAT LI EMHESMLITH -
tz. Thid, ARy 4 X (B chfldrc s
RLTEY, BLOPBRFERBOBETH -7 (Reid &
Corey 1991).

BhYIC

SEoALZIcLY, TTEVI VL) EORUKEHTL
oo O MEERES, —REMPEIG 1 Xt 5
MRZE/. LhL, BKEEEITzEYavFYIED
D EOBREARIETH 5. 51, Bukaka & BN,
BEE D o EBNEENIAL PR EITED,
SEBABRETZERIcOVWTRETEX 2 L0 & T
5,

B O AEEETOCHALD, LAV 2000] KEFIS %1
LHETHEMF —LDOHABLUOKERN Mo LE] oA
WE, FENELZR LD LT 2REBOH X ICRERE THH%E
-1, LT, LXhEHT 3.
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