v H A4 (Calyptogena soyoae) FEEED
e &R R E

N RBF O EBERE =AM XK F¥ O oKkE FH

i ha2v KV 7 DNA ORI b, HEBABKED e Y Y #5414 (Calyptogena soyoae)
HRANBENCREDE2OD24 7 (A24 7, BEAT) OEFEILLHERIND Z L2H
B ie»T\vb, B 24 7AGHHABB COAREZIRTWDIORL, AxA 7k, ¥
@5 7EATRESHCEE 7 VEFBEACIAER LTV, HEEB T, mEOREK - &
EH I AEEERASLOICK L, R Z 7 OEFEPEOBRIE LR L, MERENCHE
B3 2B CEBRIE LT STRESATRE SRz, EDNA ED=r vy - 3 v 7 5
p & — laBEFA v e VEROEEEFICESE, FEMAOBEIBEXENT LILLI A,
2D &4 FEICILBECERERERMD D LRI, EbiL, #2414 7 AEHTI,
S SR 5 Y, EHOEEBEHSFEEIBL T ARSI, SEIOKERND, &
e ) HFADA AT EB A THEEOCREILICIMEEEEL bR D,

*x—— ke ) AR, b2 FY 7 DNA, REEBHR, 1t ev

Distribution and Genetic Structure of
Calyptogena soyoae Complex

Shigeaki KOJIMA*3 Katsunori FUJIKURA*¢
Jun HASHIMOTO*4 Suguru OHTA*3

An analysis of mitochondrial DNA showed that populations of Calyptogena soyoae in the seep
areas in Sagami Bay consist of two haplotypes, type A and type B. While the type B has been
collected only in Sagami Bay, the type A inhabits not only seep areas in Sagami Bay but also in
a seep area of the Ryuyo Submarine Canyon, the Nankai Trough and around hydrothermal
vents of the Theya Ridge, the Okinawa Trough. The significant differentiation of the shell
length-shell height relationship between the two types of Sagami Bay was detected. The type
A of the Theya Ridge showed the intermediate shell morphology. The character displacement
was suggested for the populations at the sites, where the two types co-exist. The significant
differentiation of the genetic structure between populations of the two types was also revealed
by analysis of nucleotide sequences of the intron region of the nuclear gene, elongation factor-
la. For the type A, the genetic diversity of population decreased with distance from Sagami

Bay. The present results shows that the two types of C. soyoae are distinct sibling species.
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1. (& L & (Z

vr ) H4A R, FERETRECEYHELNERT
LEMIFEOOE DO TH D, E£EE, BESF, £Fl
HLOWROFE LIt > T\ 5, LPEBETH, BE
FTCRS8BOEHLE Y YV FANREHIN, LK
S ohoEMNREEIh>2HD (FEl, ¥ry VA
(Calyptogena soyoae) 1Y, HPRETRERREINIERFD ¥
YY) HAEEC, BELO e - X RS CRE
INT-FERICESTCEEEH I A (Okutani, 1957), ©
DH 1984 D [ LA 2000] BHFAE T, BN
SEXBR G EEEMAFE R (Okutani and Ega-
wa, 1985), ZO®F CHEBOHOILE (BADL,
1988), fEE#wmL, =/ERL (B4, 1996) &L TH K
2 [FIRRDEMD B 20 - 72,

ZELIZ, ThETRAGATWAHAREDEE =
vy A EEEASRI, F= v F) 7 DNA OEE
FCF 250 < R 21T - 7ohs, T O@B CHEED
VB ROMOILRED e v ) X1 EHH, BEACR
b 2FBEO~T e 2 TOBEKMLLGEBRIRATVWS
ZEERRRBL, FhEFhEAZAT -BaxA T ELHA

72 (Kojima et al., 1995a, 1995b), Z D5 H A 24 7D
LB+ 7 7R FRBHEOBUKEEYHE k@A,
1990) THHRRAIN TV 5, SHLE—EEHER IR
Bigt 7 7 EEEBEEAOKHEKE (F5, 1996) <,
BFERDOF v hA ey ) HA (Okutani et al., 1996)
EEbic, As A 7AKODENDEB LT VB &35
ahic (UhE - A, 1996),

EELIX, HMEBEMNSAEZRICTS, Thb2on 4
1 7B TH B EESAESVEE £, B OIRER O
DNA &S Z, T0BREXTT -1,

2. MElEFRE

FEREEBR &I, o LdE, HEBEERUBE 7 7%
FRER, MRt 5 7R FEHR TEREINRE 76
(kD m Y ) HLZ2T, { b3V Y7 DNA DG
1 (Kojimaetal., 1995a, 1995b) i X b 2 1 7D ¥ 3%
T (FE2),

BRETFED=r vy —2 3 v 7 2 75— laBETF
DA v b e YEIBROMBHREE Lic, T OEIEABiE
HPCRA77A4 =—%ERL, £AVvIZbr—2=xy

# 1 HARATEEIRILBEY e V) FAHR

Table 1 List of recent species of the genus Calyptogena collected around Japan

e

AR OKER)

a9 V4L sopose Okutani 1957

£ sp.1*!

JF=Nao V4L psutiled Okutani & Metivier 1986

. sp.2*?

Frh4 a9 ) WAL sankaiensis Okutani, Kojima & Ashi 1996

B8 (800-1, 200 n)

AR (800-1, 450 1)

RS b 5 7EEFBES (1,100 m)

L~ 5 7 RSEEEHR (1, 400 m)

rEdE ~ 5 7 Kk (8,800 m)

w5 b5 7 (2,000 m)

B > 7 EERES (1,100 n)

i - 7 7 FEERVIEEREE (1,000 n)

TreA oy AL solidissing Okutani, Hashimoto & Fujikura 1992 7l r 5 7EG4EPE#E1] (700 n)

Friaviay U4 feubieri Okutani & Metivier 1936

£ sp.3*®

Fgig r 5 7 KEgigiEn (3,800 nm)
=[EEF (1,700 m)

+FF o WHA4L phaseoliforais Metivier, Okutani & Ohta 1986 BB (5, 500-6,000 m)

hA4avas Y4 kaikof Okutani & Metivier 1986
AnHvawYyHA4L fausts Okutani, Fujikura & Hashimoto 1993

FBi% (5, 100-5, 800 m)
mgifg b 3 7 REHES (3,800 m)
Bl (1, 500 m)

Edgr 57 (2,000 m)

—

*1 o0l fH4OEE (Kojina efe/  1995b) . Kojima and Ohtaic & b addRd

* 2 Okutani ef ¢/ (o 0 EQdRds,

* 3 W AFBFERANEEIMB TR, 7029009 ) 4 CFR (PES 1996)
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#xz 2 FPHRCTEALIEY VYT
Table 2 List of samples used in the present study

——— —

$RIRIBPT KR 178 y47 BEXK
RSy B LAHN2000 3gl A 13
B 7

FAaz 43K 167 B 2

oLk LA»PWVWZ2000 382 A 5

B 1

Fiza4s 3K 45 A 6

B 1

faiEs Fa74~3K g1 B 3

d b7 7EEEES LAMN2000 821 A 10
LA»NZ2000 897 A 4

LA»W2000 898 A 1

Fuz 43K 302 A 3

el - S5 7 ONEEGR LADW2000 613 A 20

AT, EWRES# 200 IR OETI Y RE LT,
RIEMFRE@E ST, BRERRUOTFBREY / FAY
FHL "f?ﬂ”ﬁ Lz

3. FRED B

Mliz, REFCFTRE - BREOSHE2ER
Lt 220 &4 7HRFTNCERT 5 HEKEEOKH T
i1, AEOHORE - BRoTHECER (p<0.01)
hERL LR, —BIA 21 7EG&OHIMEEHR
nd -t UhEB, 1996), MERICIX, FR - ®RE
Fr BT A EURERC S BEARESERE S (Koji-
ma and Ohta, HIfia), BA#E + 7 7 THREINI A %
A4 SEAED, HEEBEEL R CHARVCEZEYRL,
ZRADBRE - BELLOFHECHEE/LEIRE I hich
-1 (0.05<p)o

“Thick L, ErS VEROBEGORE - REk
i3, HEEEOmEs M1 7OEOHREERX E D, WThED
B P EREnE (HREBOA 214 7K LT
p<0.01, B # 1 7izx LT 0.01<p<0.05) B » 7
M, FOFEEIL, tLAB XA 7Tdlh -7,

S -cof & 4 7 OWREER, HEEL RPN H
B4 2Es, BEEMACEEROZRENKE /B
BEBOBETHLHNS LA, TOBE, ROV
AREWICHEL R HIBCELLIEE Z LT, BBK
MoOBEIh-ZEE LV BR/CFIRATES Lv i,
B EOBENI L D EEZLNRD, Bl 7 78EHE
WBESTY, B 24 7EFIVINH0D, A—2y F
NTHFvaqreo )4 EEFLUERD, 22 THH
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Type A Sagami Bay 10

0
Nankai Trough

10
" .

Okinawa Trough
10
0

Type B Sagami Bay 4,

1.8 2.0 2.2 2.4
Shell length - shell height ratic

Kl »ro )M EBROZEHCBI2ER - BaHos
il
Fig. 1 Distribution of shell length-shell height ratio among
populations of Calyplogena soyoae complex

B R EBERALLE U TCWhW5000 Ly, &
hizeswt L, FFBE®E T, e v VA4 A x4 7L
AofEof BT bt TuU oLy,

HEEBO e ) A -2, FORETO, MEOHFH
G OEEBELAKEA COTHRELREYBUT, WE
DB DO BICHERCEIT2HMRALEBLN S b D L1
BIXhs, ¥, BARRINCHE N 7 7 FFEREM
JtEgs o F v A4 ey Y HAER CGRREFT— %)
EOHEMEIERETHA 5,
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4. 1 DNA OHB:
BERIAYEE LA v e vEERDS S, 6 »FFT
BEOTENRE L T, BREFA + DEEEAB TR
3IE Edt, MEA 7HARMRNCAERT 5 HEEEMH
Tit, A4 7B %4 FLdic, 3SBBHEOBELEFTED
BHETERIRTWAIOREFL, A 24 7EED RN
BT ABEr T 7@ 7 7ORATE, F2Y
1 v 2BE, BEAEOBAENRREALERTREZEBLT
kK, BEHSEESEEBEBRICHEAEY, FHCIFRE
b 7 OERTRETCOBEGELS, BERODH 1261
DS B5 VA FIDWTE—DFEECBEEI LT

*x 3 vev)r BEHESEAORETTIER
Table 3 Genotype composition of populations of Calyptogena
soyoae complex

As47 Bs47
i mltsy BErs T S
+4 b R FE _
1 ccC 17 16 19 4
CG 3 1 0 6
GG 1 0 0 4
2 CC 7 9 3 3
CA 9 4 7 2
AA 5 4 9 9
3 AA 17 15 19 4
AC 3 1 0 6
ccC 1 1 0 6
4 AA 1.7 16 19 4
AG 3 1 0 6
GG 1 0 0 4
o GG s Br 16 19 5
GT 3 1 0 5
TT 1 0 0 4
6 i o 17 16 19 5
CA 3 1 0 4
AA 1 0 D 5

P

B A MzoWT, AzA 7EHEEB x4 7l ED
BT, EEEROERDODEEHZRE tHRE) Lick
A, 614 rDEEDI LA FTL RV, B
H1HA FTHORVAALTHELEEMEL I
(F4), b1z, AxA 7oEMAMTL, RLEENRA-E
BE—h# s 5 7ROV T 531 T, 5% v~
BELENBER IR,

B. ¥ & &

&lE, WRERUCH DNA S biEbhicmamRiy,
BECFEFRFEICHBT e v V14 (C. soyoae) @
2o x4 7H, EFEACRBEINCMEETH S & F
AELZHTEHETHLDOTHD, 27 Y HA (C. soy-
oae) DERBARIZLTOWME,HGHREFCB 214 7 Th
HOT, BIE, Az24 75%HiEL L TCEHPTHLS
(Kojima and Ohta, HIRle), @& 1 7DOFED 3 + =2~
K1) 7 DNA &L, & v 7 E#iz+ (COI, CO
M) 5 %Cchs (Kojima ef al., 1995b), “h o
BETFOSTELEEE LT, BAxkBHFHETREIR
T3, 100 HFEHT- b 2 BEHEDEDL, >» v Y iAq
B dBACTED EEETHE, MENRFTIE LD,
250 FERT LTINS, - ORHOHEBE—ER &
5 7T, BEEEOERL S L HRERLIRELE
NhotrtE LR TV5, ZOK, W&1 7OIFHEHE
sfEOEMpNMERIC S, BEWICHEPRE I R
Lo bk v » Db L,
wic, A4 7OBARERCERTSE, WHE S
7 £/ L RS- + 7 7 DR & ORICEREESH
BIEFRREBEELKERENBHIRTVWA, LA LI X 5
., BOFRBC ST, FlIED e 7 Y I A BREFTHY

F 4 FFRAHM FERTD, vev )4 BHEAROERXBROECKRERSRE (p E)

Table 4 Differentiation of nucleotide sequence between populations of Calyplogena soyoae complex (t-test)

4 b 1 g 3 4 5 6
HRB S 1 7 0. 0004 0. 0307 <0. 0001 0. 0004 0. 0012 0. 0004
A 7 4 7R
FEHEE — g - 5 7 0.1496 0. 3804 0. 6634 0.1496 0. 1498 0. 1496
EHHEE - - 5 7 0. 0280 0. 0650 0. 0280 0.0280 0. 0280 0. 0280
RS 7S 0.2871 0. 0097 0.0614 0.2871 0. 2871 0. 2871
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BT A C LI L ABRIBEER THOAREMELRVD,
SEEN LB ETF I, BRBIRCH LPIZLEELD
HTWBAL v+ e vERROT, EHBOEVIRED
BUZ X B LD TRV, § = v F Y7 DNA O
b bhihiE 5 vEMTR, fio 2 £Bew LT, CO
[4EIR D 1 EEMNELTBRLTVWAH I EHRINT
+s » (Kojima et al., 1995b), BIETX, HRECHEE
b5 7 OER L ORICEERRZRSI TV EFZ DD,
M8 L 5 7 OEATHEEOEE N 7 7 OEGLES
LRATRI S EELDON, BRTIERTHH S,
SEELhIER (E3) #R5E, AxA 7HEHD
BERSEK T, BEA 7 EXFETIHKEETRDLS
S, FEErT 7, i r 5 7oOIRCELto TV <, &
DAz —vHERELT, 2200FBEELEZTZLLND,
Z0E 13, Bk 2@rELTVWAHEBEETIE,
B HEEOEES M L AHENTH IR TS L5
hOTHDH, BT 7 TRKBTOBEMGEHMR A
54 ZELTH DA, BEEBI VERE 17 #FEF1
) CcHBOTRERLD HBEESABLRA TS, TD
BEIRY B 24 7 LOMETH B &THE, HE
EBALBA LBk, FOTHREELDBRD, IhE
CIEBEIRTWEWLY, BB 7B s1 7@
HNEBLTWDD, BECWEAREIEETER
Ve, chicR L, ZERIMCELS Rl 7 7T
13, BROBT62D% 1 D5 H5E2D2ECDWT,
LT oOEEOBTEFHILR—T, A4 7DF ) oF
A BEREE MBI TS T
%o

gonvF VAR, bEdDEAFLTERRL, EBE
Bz BRETH - ToDs, B LWEBRBEIIADER AR
o Uic o EEs,s bREDEM A Licizd, Atk
2B (founder effect) 1 X b, BEF CHE EL
S-BEFNERLLELRICEVISDTHS, D
P EEBERN, - OEAHE L YRROREAE
BARL ICBELTEY, HEE LERN7 7, &
Sy 7 7 AN EDTRIAT 588 T, BREBERE
PP LT Tl &I DH, YR 7 Y T1RRISED
HasHAE L, BREHOTBIRTHHLELLRDD
©, HHi-EBHAOBARCABEDRE £ LT
Wy F TR b 7 7 OBOKIEEN S HERIRR (2 FEE
LIRE) #a¥ ~7- (Lu ef al., 1981 ; Kimura, 1985) DO
o, #8578~ 7 7 OWARARIL, 1XHNHIT
ERRAEE T\ 54, B0y r Yy ) A {LRNBEE
Fi@E 1,000 FEL B HI BB S, EHENCE
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Sz, BHERBIOCAEBRT A v v Y 54 EHTHNBICIA
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9 o
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