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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 parametei^ of 
the galatheid crab Shinkaia crosnieri were examined. Surveys were done by the Shinkai 2000 on the Hatoma and 
Dai-yon Yonaguni KnoUs in the southern Okinawa Trough. On the Hatoma Knoll, S. crosnieri inhabited areas (temp. 
4.(>-6.2°C) about 0.2-2 m away from the active vent (temp. 30f C). In the outer area of the habitat of S. crosnieri 
(.ew. 3 . M . r c , . dense b e i .r Ba„ymo,,o,u. mu.eU o c c j d and aggregations cf ^/v,V„c»^ sM„p were 
observed. In this survey, 248 specimens of S. crosnieri were collected. Small, probably just post-metamorphic juveniles 
and large, mature aduL eo-orurred. Chelipeds of males were proportionally largir t l ^ *ose of ^malL. whUe 
abdomens of females were proportionally larger than those of males. Larger chelip«is 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 fertEized eggs to the abdominal appendages. 

Key Words: Shinkaia crosnieri, galatheid crab, hydrothermal vent, Okinawa Trough, Hatoma KnoE, Dai-yon Yona­
guni KnoU, habitat, population structure, morphometries. 

3 ' x * y 3 j / ^ ij X tf Shinkaia crosnieri Baba & WilM-
ams, 1998 tt, =? <># 'j x b'|4©cfi-c-1> 1 # f 4 1 M 1 S i 
Lxmm^tlfzf^m.^±^Mt£Mr-^ S (Baba & WiUiams 
1998). 'i<PM h 7 7 © i i : ^ « T - li, v'y^4 t ^^ ^) :ff4m 

(Bathymodwlus) •^:t-'^ y x h'M (Alvinocaris) t t l> JC# 

^MU<Ditmi^&.mt6%%mm£: (*Ml,5Q0m) *JJ:t>' 

X, •ismt£m7mmtit^^fmkmmmimm^tix\^i> 
(±BB b 2000; K # b 2001). ctiihM'MW^is^^x h^ 

^mtl?>J:olzMm&X^BLXi^Z. tfz, ^L^;&H^ 
2000J t£t'comMm^imiSiLXhiitAiimMf-hCtii 
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iii&wt\^5m^nfz^BMm<Dfpx, a'(D^^icm»m 
%fmLxi^^f}^tlE^mmfmm^i^it^t't£\.^. *fR 

xii, ±m2mMi^^m>^'^'ty^i^* 'i ^ f©^7Rit 

^ xtie(D^mmw§(K'oi^xmi:i>. 

2000 fp 5 J! imW/^'M h y y <D%%mmE: (24° 51' N, 123° 51' 1) 
i c* juT , 2001 ^ 5 j g i c { i x % m m s . i 3 j ^ t f m m ^ m m m E 
(24°51'N, 122°42'E) lC*Jl^T, rL/L/*H^2000J mMMM't'MM 
L/C (Fig. 1). 53-^«®SI^B. rL/l*H^2000j {c^il$; t i r i^ 
§ f f'* * y ^ ic J: 13 ff -̂  fz. mm-ME #185-2 -7 - A - tt fi 
(24*51.22'N, 123° 50.57'E, ;J<ii 1493 m) KiSi-^X, dx-^yai/ 
t "j X f4m«07Ks*gHfa»^a^- fe y-^-iMMM (o~ 
400PC * -̂ -Itrlil pJti) !- J: *} itS'J L fz. 

fil*ililit^ffl«lSSO»Wt !i, rL^*U^ 2000J m 1270 fc 
^iSimmmzi. !9MPat«£tr |$*Lfcl51lil*, fcJctf® 
1271 io J; 0̂ ' 1273 S^tic J; i? SlH^I|?BiSfi;t;'«« L fz 97 gf** 

(Xv"7-A*y) iC[Ig«^90inmO*-x*^»L, *-x5fc4i* 
^L^*H^2000J - 7 ^ ^ ^ k - ^ T - n y h o-^uLTfT-^Z-c. t 
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Fig. 1. Survey sites on the Hatoma and Dai-yon Yonaguni Knolls 
in the southern Okinawa Trough. 

Mf^. ( 0 .1 -1 m ^ g l ^ ) ® - r ^ T O | @ f * ^ f S * - t 5 J : 9 i c | ? J 6 / c . 

f§t>tifc^*o?s, i^fi, IMS, ffl.^, »gf5ii, mm^'&sfm 

(ANCOVA) !C J; «9 ̂ f o /•;. t^ii, d C T [iM-/SilK®f@f*;0^", |5l C 

c'ticr-^mkLtz. 

.."v 

^IPHT^S:® Lljll^f- !i, ttm 100 m fil^® < l^^tz'X^ 
t^h^. i(D'Xumz.f^o^o\^^hUWxt^^ 30D°Ci£l.̂  

i- 4i, \iM 20 m ^ S ^ ^ ^ ^ / i 5̂  A .1^ - ^i- 2 o l i e ^ L T 

O S (±091^2000; •/gia2001; ^ ^ 1 ^ 2 0 0 1 ) . l^ - f t l fc , , ^ 

#185-2 V - ^ -i-ti2.i#.T-ti, 301°C 0,^7j<*^~-/g^{-Dftttl L 

^ S 2 0 - 3 0 cm f^ffi^tl /cifpi?*^ i ^ ^ l l 1 - 2 m | i ) 5©$E 

4.0~6.2°C TT* ^, lfe7KBfttB?L;6̂  i ^ ^ n s (5 i'MfiT L fz. 
f t k ^ i l c J ^ S T ' * -2) ^ ^ h >> -> y ;^ ^ h -̂̂^ U :5t;"~'l' Bathymo-

diolusplatifrons ^ ; t ^ ^ v i iz Alvinocaris longirostris © 5 ^ ^ 

® © 7 K - / a ^ I t ? | i J L / - ; i c : 6 , 3 . 0 ~ 3 . r c T a b ^ , *^7K/)^b 

« i ^ i - ^ ( j - 4 ' OJi ia- /g7K0-^)St i , 3.0~3.2°C T ' * o /c 

(Fig. 2). C © J ; 9 i C , Wi<.(Dh'^ tii&i§iz.t,idjz^yzj 

->;?!- ij X t ' * \ ^ © ^ f JiC tt -N ^ h ^ -> y ;^ ^ h /< >J tf'4 

{iWMr^h o fc. 3 y';d- ij X h-|4®4''C"\^7Ki^Jl32i- L tf 

L{f t i i? i - t '5 fe©i L T , -> y * ^ 3 i/;d- IJ X f JS Mum-

lAmbientsea waterl 
(3.0 - 3.2t] 

•MXy 
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"fisoJ 

'Si 

1'-'••'? •.; • •'*'"A 
?^ Shinkaia crosnieri "̂  V . ;./ u \ j xu" "̂  i ^̂^ •. 

^ ^ 1^ (4 0 - 6 2t:) ' -^ • ^' '^yd'^thermal vent ;g^ 
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Fig. 2. Spatial distribution of Shinkaia crosnieri associated with the hydrothermal vent at marker #185-2 on the Hatoma Knoll. 
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±fflM~ • m^M^L' riSMiJ 

BXlifl < ^tlfcffi.i5!c,^,ffi-r S (Galkin 1997; Hessler & 

Smithey 1983). 

l ^ ^ f c i ^ S f " S 'y / i- ->';t ^^ -7 X f Rimicaris exoculata ^ 

^ y Kff 4^5^?$^® :̂  ^ Ix -f -y y i- v ' * . ' ^ ^ X t" i?/m/-

cam A:a/re/ T̂ '̂̂D "i t l T O § (Williams & Rona 1984; Watabe 

& Hashimoto 2002). V^-f'tl fel^/K^nltii^ -S f- A - - © 

S C i b^%U ^tlX\'-'i (Van Dover 2000; Van Dover et al. 

2001). 3'-x * y 3 -y;?!- >J X f ' © I i g | ! ^ # i P S I H ® i S f i l J ( ' 

tiim;!'̂ "^^LT:fcf9, ^^Kii^4tmbi^mnmtx\.^ 

h (±Bab2003). b-x^S^(t©fE^A^' i t ) , I ^H f l i l f ^J : 

I>L, ^®J :9 /d : |Ha^«S6^ f - JR f t - r s i ^ t L l f , ilTC 

^7K-£^{b^®iifttj: '^'?^^^ C i;()i':#X. l i t i s . 

m\t, m 53 f@f$, mu^m \ mwx^^tz. ^ n ^ © ?:g 
(CL) X ^ipi (CW) i ffiiPS (CHL) X IMWf^ (CHH) © I I 

> f M : R { i J i l T O I S i ^ S t - e ^ $ t l / c (Fig. 3). * 

Iti: CHL X CHH = 0.28 X(CLXCW)-7 .52 

(« = 74, r2-0.92) 

M'- CHLXCHH = 0.55X(CLXCW)-72.79 

(n =44, r2 = 0.95) 

iHi: CHL X CHH = 0.27 X(CLXCW)-3 .53 

( n - 3 9 , r2=0.95) 

H : CHL X CHH = 0.44 X(CLXCW)-44 .82 

( n - 4 7 , r2-0.95) 

mmf^X\M®mmmM^miLt-^tz^, wmmth^ 

mM;6i|;gi6btl/-^ (ANCOVA,p<0.01). o t ^ , i?S-f-

t , ^©[5]# i t | . ^©3S. '^J i , Ep-5 16 -17 m m - C ' * o / c . 

<;^(-, ¥ S (CL) tmMU (AW) t±£ (T®Mff j ^ T - ^ ^ 
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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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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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n-x * y 3 v';^ ij X h ' © 5 > * i f @ # ; m 

(n-

(n--

(n--

(n--

-80, 

= 57, 

=43, 

= 53, 

r^--
^2-_ 

r^--

r^--

= 0.99) 

= 0.99) 

= 0.99) 

= 0.99) 

\lfz (Fig. 4). 

itti: AW=0.75X(CL)-1.00 
W- AW=0.63X(CL)+0.29 

iHS: AW=0.78X(CL)-1.75 
H : AW=0.66X(CL)™0.15 

*M;6^'|gJ6i^tlfc (ANCOVA,p<0.01). o t i 9 , ?:^-t^ 

^ L , •€-©[El;/§iS|r^®3^.^(i, ? S l 0 ~ 1 3 m m T - * o / - c . 

mWmiimi<.i-i> (̂ IJ HartnoU 1974). ^ 7 K t t ¥ ^ l l ® -
S'^'^'S)"^ 'J Ti-^/^^i-if^ Austinograea williamsi fc|11 
^ ''J: M[S] ̂  fe O (Tsuchida & Fujikura 2000). C t l b (i, ^ 
T-(i^mffl(C*5 (t ̂ l l ^ i l - 2 , « | 5 l ± o ^ ^ } : : J; f9 ̂ § ĵ:ffi 

^m^^h-r^ztrnMi^i^tti'^tz. Li^L, ffi©0tWi-o 

t^\.^z.t, ttzmmt hmi^titzmm\Hi^'M^^-^-^B.t 

M^fz^^t^^6. g J c ^ i ^ ' l ' X l c o l ^ T ^ S i , 0IP©ffi 
>fMM/&^ b«i;&5'EPM 10-13mm, ffiKl®lB>f=tBXM/5^ iM*^ 
l ? f t l 6 ~ 1 7 m m T * 5 i l ^ ^ | g | | { C / d : - o f c . L;{)^L, ̂ iip 
tt|fflS/jN?S^^ -< X;&i- 19.8 mm - e * ^ <! i ^ ^ x . ^ t , ~ 

W H I ^ ^ - ^ ^ ^ S - * ^ ^ X ' ^ ^ - 5 i , iftlT-4.7-40.5 mm, 

ffiT- {i 5.0-45.8 mm, ttSIJ^9^^i*-e (i 2.9-12.6 mm T" 
*ofc(Fig. 5). mB^mMMGiO^m^^ Xii, JiT-
7.2-35.7 mm, ^ T i i 9.9-44.1 mm, t4SIJ^0^{ii*:(i 5.5 
mm -f- * o /-c (Fig. 5). C t l b -9" -f Xffigg^ <̂  -S i , ilira^Jg 

f j f^ i zj-i t y 3 •> ̂  ij X h - © J p A * i o||jft;{)5'^x. b n 

i6^©i¥ f f l i ^o l^T( i^H^T* '5 . 

(ilW.fe ^5n/j:A>o /z. ^ g g f v l i f t : ^ ^ < ̂ V^M: 18 mm 

mmmB^-mi^, mi5mi^-c-$>^, mti^m^ii^i^^'^ 
fz. L;6̂ L, fiK^M^^^<^t;?Ml8mmJil±{;i-Pl^T 
^ i . i , Wemfii-eiii53, m^smwtmoy^^i^i, mm 
^-mmuGi^'Mis, m3^mi^tmo:'yti^i^^-^tz. d© 
t4J:b®Mf9 (^ol^T{i:fB^T•*-S*5^ ? :^40mr i i*Mx. 

:̂̂ g^=i;ffl*«, îrsT/gET-iii 1, miomi^, ^ra^5i5a 

tz. 'i^^i>tltz^yyJi^(DMi^^^ ^h^mmM&M<Dy5^^ 

V), =r'i ^ y 3 v/ 3̂  ij X t ' «,^7KJ£^® l̂" < PS b tl/-clBffl 

îi]©î S{Cct f9, Wsm^T-11 i@i$, mmmmuGi 
T?12^f*CD |̂pflî S«Lfc. ^©^MlEfflfi, 19.8-
36.1 mm - e * i3 (Fig. 5), ? f t 18 mm &.±(Dm(^ oh, %% 

muEr- (i 19% i)^, mmmmms:-^- a 43% tmw i r 
^'tz. mwm^i, 2-236T*o/;*s-, mMw^mmmi-
^mi^^t^^htitz. mhi)^iz$^omMib^^hntz3mw^ 
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Fig. 5. Size-frequency distribution of Shinkaia crosnien 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. 

©J; 9 4 ' M ^ ^ t r ^ $ t l f c (Fig. 6). 

NE=0.001X(CL)2 (« = 20, r2=0.83) 

^ L T f c f 9 , ^ < ® ¥ ^ ^ < h | S l ^ ® | g m - e * o / - c (Reid& 

Corey 1991). 

ffiffl1i^^^i6/c^^6^#tt*i-0^ b;<)>{c/J:-S C i tc J; ^ , 

iW l^: * i^S*f f -5 i -^ /c f3, ^L^;!>H^2000J^ffl51^^ii 
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