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.
h t r o d u c ti o n

M oll u s k s a r e i m p o rt a n t c o m p o n e n t of i n t e r也d al m a c r o b e n thic c o Ⅱ - u niti e s t o

m e a s u r e e n vi r o n m e n t al i m p a ct s b e c a u s e th e y a r e di v e r s e a nd n u m e r o u s ･ H o w e v e r
,

c o n ti n u o u s alte r ati o n of h abit at
,

o v e r
- h a rv e stl n g ,

SP e Ci e s i nt r o d u c ti o n
, p oll u ti o n ,

a n d

cli m at e a r e th e m aj o r c a u s e s of bi odi v e r sit y lo s s 弧 d e x t in cti o n of sp e ci e s ( E d w a r d -

s t e d m a n
,
1 9 9 7) . I n a dditi o n a c c o rdi n g t o th e U . S . E n vi r o n m e n t al P r o t e c ti o n A g e n cy ( U I S

E P A
,
2 0 0 6) ,

e x o ti c sp e ci e s o r n o n - n ati v e sp e ci e s c a n h a v e m a Jly n e g ati v e i m p a c ts o n th e

e n v ir o n m e n t . T h e y m a y c a u s e i n c r e a s ed p r e d atio n a Jld c o m p etiti o n
,
di s e a s e

,
h abit at

d e st ru c ti o n , g e n e ti c s t o c k al t e r ati o n s
,

a n d e v e n e x ti n cti o n ･ S e v e r al st u di e s sh o w th at

m a n y b e nthic a ni m al s a r o u n d J ap a n e s e c o a st s a r e th f e at e n e d wi th e xti n cti o n ( W ad a et a l 一

,

1 9 9 6 a n d S at o et a l .

,
2 0 0 1) .

I s e a nd O s a k a B ay s (Fig s . l an d 2) 訂 e b o th r el ati v ely s m al l

a n d s e m i - e n cl o s e d m ar i n e e n vi r o n m e n ts . Is e B ay lS S t 町 O u n d e d b y th e C h u b u in d u s b
･

i al

dist ri ct (th e citi e s of N ag o y a ,
Y o kk aic hi

,
T o y o h a shi

,
T o y ot a

,
a n d s o o n) I

It s a r e a is 1
,
7 3 8

k m
2

, wi th a n a v e r ag e d ep th o f 1 9 .5 m (F uji w w a et a l . ,
2 0 0 2) ･ T h e m e a n r e sid e n c e ti m e

of b ay w at e r is 1 .5 y e a r s (S aij o a n d U n ok i
,
1 97 7) ･

o s a k a B ay is l o c at ed at th e e a s t e r n e nd of th e S et o Inl a n d S e a
,
s e v e r al la r g e

-

s c al e l a n d

r e cl a m ati o n
,
i n d u s tri ali z a ti o n a n d tu

･

b a n i z ati o n p r oj e ct s W e r e un d e rt ak e n i n th e c o a s tal

z o n e i n th e citi e s of O s ak a a n d K o b e ( As s o ci atio n f o r N e w S o ci al l n f r a s t r u c tt q e o f O s ak a

B a y ,
1 9 9 6) . T h e b ay is ab o ut 1

,
5 00 k m

2
i n a r e a a n d is ab o ut 2 0 m in m e a n d ep th

(F uji w ar a
,
1 9 9 5) .

l n l s e B ay m ollu s k sp e ci e s c o m m o nl y fo u nd in 1 96 0
'

s s u c h a s
,

M e r et r i r l u . w ri a ( R 6 di n g) ,
U m b o n i u m (S u c ch i u m ) m o n ilEfe r u m (L a m a r c k) a n d B a tilla ri a

= o n a li s (B r ug ui色r e) ar e p r o v e d t o b e e n d an g e r ed (S u 2 n ki ei a l
,
2 0 0 6) ･

Lik e w is e m o s t

2



c o m m o nly fo t m d s pe cie s i n O s ak a B ay s u ch a s
,
R u dit a p e s p hil吻フi n a r u m ( A d a m s a n d

R e e v e) ,
M u s c u h

.

st u s e n h a u s t

-

a (
L
B e n s o n) , C r a s s o s t r e a g ig a s ( T h u n b e rg) , L t

+

tt o ri n a

b r e vi c u l a ( P hilip pi) ,
a n d T h ais ( R e E

'

s h i a) cl a v L
.

g e r a 畔tist e r) a r e o b s e r v ed in s m all n u m b e r

of o c c u r r e n c e s .

M o r e o v e r
,
b ot h b ays a r e adj a c e n t t o u rb a n a r e a s w hic h ar e r el ati v ely high ri sk t o

i n v a si o n o f n o n - n ad v e sp e ci e s d u e t o its n u m e r o u s c o m m e r ci al t r ad e s hip s o n th e c o a st al

ar e a s ･ I n J a p an m o st o f th e sp e ci m e n s of alie n s p e ci e s w e re c olle ct ed a R e r 19 8 0
'

s i n o r

a r o u n d S et o I nl a n d S e a a nd T o k y o B ay . B i v al v e s s u ch a s
,
P e r n a v L

-

ridis O Ji n n a e u s) w a s

r e c o r d ed b et w e e n 19 8 4 - 2 00 2
,
M a ct r a p e t e c h t

.

a lis (L a m a r ck) i n 1 9 9 2 - 1 9 9 8
,
X e n o st r u b o s

s e c u r L
'

s (L a m a r c k) i n 1 9 8 0 -2 0 0 1 w hil e th e g a str o p od s C r ep id ul a o n y r ( S o w e rby) w a s

r e c o rd ed in 1 9 6 9 - 2 00 2 ( K i m u r a et al
,
2 0 0 4) . C o rbi c u l a

.P u m L

'

n e a ( M 也ll e r) is n ati v e t o

c hi n a a n d T ai w a n
,
1 9 87 it w a s c o n fl r m e d br e edi n g l n W at e r w ay Of O k a y a m a 取 efe cttlr e

a n d sp r e a d t o H y o g o P 陀fe ct u r e a Jld e st a blis h ed int o v a ri o u s p a rts of K a n t o
,
K y u sh u an d

shik ok u a r e a s ( M imi s 叫 o f th e E n vi r o n m e n t
,
J ap 血) .

A g a str o p o d P o m a c e a c a n a l t

'

c u l a t a

( L a m a r ck) w a s i n t r o d u c ed i nt o J ap a n i n 1 9 8 1 I D a m ag ed t o ri c e w a s r ep o rt ed i n 1 9 8 4 a n d

th e sp e ci e s w a s d e sig n at ed a s a q u a r m ti n e p e st b y th e J ap a n e s e G o v e r n m e n t ( W a d a ,

1 9 9 7) 孤 d A ) u s a n ofB cial list o f re c o g ni z e d al ie n s p e ci e s i n J ap a n i n cl u din g m oll u s k s

s pe ci e s w a s r el e a s ed b y th e M inistry o f th e E n v i r o n m e n t
,
J ap a n i n O ct o b e r 2 7

,
2 0 0 4 L

K n o w l e d g e o n th e dist ri b uti o n o f m oll u sk s i s v e ry I m p o rt a n t f o r m a n a g e m e n t of m a ri n e

m o nit o n n g pr o g r a m s ･
I n this p ap e r a s t ud y w a s p e rf o r m ed t o c o m p a r e th e t a x o n o mi c

c o m p o siti o n o f b e a ch sh ell m ollu sk s b et w e e n s a n d b e a ch e s of Is e a n d O s ak a B ay s ･

3



Fig . 1 . M ap o f ls e B a y sh o wi n g th e s a m plin g l o c alid e s a nd w at e r d ep th s(in m et e r s) ･

4
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2 . M e th od of stt Jd y

I c olle ct ed s a n d b e a ch sh ells at fi v e a r e a s ( S a m b a shi
,

C hiy o z aki ,
T s u z u m ig a u r a

,

G o t e m b a
,

a n d G o n 甘Shi) of th e w e st e m c o a s t of ls e B ay b et w e e n M ay 2 0 04 a n d A p ril

2 0 0 7 (F ig . 3 a - 7b) gi v in g a t ot al o f t hi rt e e n l o c alitie s; th o s e fr o m th r e e a r e a s

( N ish iki n oh a m a
,

h k ot sd k u ri a nd T a r u i) of th e s o uth e a s t e m c o a st o f O s ak a B ay b et w e e n

An g u st 2 0 0 6 a n d J u 且e 2 0 07 (Fig .
8 a

- l o b) t ot al in g t o t e n l o c al iti e s I S p e ci m e n s w e r e

c oll e ct ed at e a ch l o c al ity & o m th e q u ad r2 m gle o f 1 0 m
2
b y r a nd o m ly c o m bi n g m e th od

al o n g th e s h o r elin e ( Fig . 1 1) . T h e q u ad r at w a s pl ott e d i n th e l o w e r
,

mi d dle a n d u p p e r

i d e rtid al z o n e s d u ri n g th e lo w tid e ･ T h e t ot al n u m b e r o f s pe ci m e n s i n th e q u ad r at w a s

c al c ul at e d . S p e ci m e n s w e re d u n k ed i n a big b u c k et c o n t mi e r wi th w at e r o v e mi gh t a n d

i n di vi d u ally t o ok o ut 丘o m th e w at e r t h e f oll o w l n g d a y . S m all g a str op o d s w e r e p ut i n a

s c r e e n ty p e b a g ,
a n d d u n k ed t o a b u ck et of w at e r 弧 d s wi n g o u tsid e u n til it d o e s n o t

d rip p ed m ym o r e th e n tip p e d th e c o n t e n t s i nt o a rt Old n e w sp a pe r an d le a v e th e m f o r t w o

d ay s . Al 1 血div id11 al s o f a s a m ple c olle ct ed 丘o m e a ch lo c ality w e r e id e ntifi ed a n d

t ab u l at ed a c c o rdi n g t o sp e ci e s (T able s I
,
2) . S ci e n tiG c a n d J ap a n e s e n a m e s w e r e cl a rifie d

b a s e d o n liig o e t a l , , (1 9 9 9) . S h ell m e a s u r e m e n t a n d vi s u al mi c r o s c o pi c o b s e rv ati o n w e r e

al s o d o n e . A g r ap h o f c u m ul ati v e n t m b e r of sp e ci e s b y lo c ali ty w a s m ad e t o v e ri fy

w h eth e r th e sz m pl e s i n e a c h s e ct o r w e r e s u fr) ci e n t t o e st ablis h ed ri ch n e s s (Fig ･
1 2 A - B) ･

Si m p s o n
'

s i n d e x o f di v e r s it y W a s C al c ul at ed t o c o m p w e s pe c i e s di v e r slty O f b o th Is e 2 m d

o s a k a B a y s ( T able s 5 a
-b) .

P op ul ati o n d e rL Sity o f b e a ch sh ells p e r 1 0 m
2

w a s al s o

e sti m at e d (
L
T able 6) . S p e cirl C C O m P O Sitio n of m ollu sk s sp e ci e s by b e a ch c at e g o ry w e r e

al s o d et e r mi n e d t o d e s cri b e b e a ch sh ell a s s e m bla g e s (Fig s .
1 5 a - 1 6 c .) .
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Fig . 5 a . M ap sh o w i n g th e l o c a ti o n o f T s tl Z u m lg a tJ r a b e a cll
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Fig . 6 a . M ap s h o w l n g t h e lo c ati o n o f G ot e m b a b e a c h
,
T s u Ci ty ･
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Fig . 7 a . M a p s h o wi n g th e l o c a ti o n o f G o Tlu Shi b e a c h , M at s u s a k a Ci ty ･
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Fig ･ 7 b 1 0 c c t p e n c e o f b e a c h sh ells at G o n us hj b e a ch a n d s k et ch o f th e b e a c h ･
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Fil l g a l M ap s h o wi Jl g th e l o c atl O n O f N i sh lki n o h a m a b e a c h
,
K ai z u k a Cit y ･
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Fig . 9 a . M ap sh o wi n g th e lo c ati o n o f T a n li - mi n a mi b e a c h ,
T a m i Ci ty .
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Fig . 1 0 a . M 叩 S h o wi n g th e l o c a ti o n of H a k ot s u k u ri b e a ch
,
S e n n a n City ･
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Fig 1 10 b ･ O c c t m e n c e o f b e a ch s h ells at H ak o t s u k u ri b e a c h a n d s k etc h of th e b e a c h ･
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3 .
R e s u )ts a JId D is c u s si o JI

3 .1 S p e ci e s di v e r sity of ls e a n d O s a k a b e a ch sh ells

I c oll e ct ed a 押r O Xi m at-ely fo u rt e e n th o u s 孤 d s i n di vi d u als 丘o m thi rt e e n l o c aliti e s o f ls e

B ay ･ T e n l o c al iti e s of O s ak a B ay r e p r e s e n t a n ap p r o x i m a t e of s e v e n th o u s a n d s

i n divi d u al s (T able s 1 a n d 2) . I n I s e B ay th e r e w e r e 2 9 sp e ci e s a m o n g 2 4 g e n e r a o f

g a str o p o d s a n d 52 sp e ci e s a m o n g 3 7 g e n e r a o f bi v al v e s I
W h e r e a s

,
O s ak a B ay lS

c o m p o s ed o f 5 6 sp e c l e S a m o n g 5 3 g e n e r a of g a str op od s a n d 4 8 sp e ci e s a m o n g 43 g e n e r a

o f bi v al v e s a n d o n e sp e ci e s o f s c aph o p o d (T a bl e 3) . P e r c e n t ag e c o m p o siti o n at cl a s s

l e v el is sh o w n i n Fig .1 4
,

w h e r e a ) e t ot al n u m b e r of sp e ci e s (8 1) in l s e B ay c o n si st s of 64

% bi v al v e s a nd 3 6 % g a str o p o d s w h e r e a s
,
i n O s ak a B ay th e t ot al n u m b e r of sp e ci e s (1 0 5)

is c o m p o s e d o f 5 5 % g a st r op o d s
,
44 % bi v al v e s a n d 1 % s c ap h o p o d . T h e m o st ab t m d a n t

b e a ch s h ell m oll u sk i n l s e B ay a r e m a ct ri d s sp e ci e s s u ch a s M a ct r a ( M a ctl
'

a)

v e n e n f o n n t
.

s R e e v e , I 7 % a n d M . ( M a ct r a) ch L
l

n e n s L
.

S P hilippi 5 % ; a r cid s sp e ci e s
,
s tl C h a s

S c a p h a r c a i n a e q u t

+

v a [ v Ls.

(B r u g uie r e) I 6 %
,
R u dita p e s p h tl 如i n a r u m ( A d a m s a Jld R e e v e)

1 5 %
,
R . b r u g u i e ri ( H a nl e y) 6 %

,
a n d S c a p h a r c a s a ti v a 申 e r n ar d) 5 % ･ C r a s s o sttle a gig a s

( T h u n b e r g) 弧 d C r ep d u la o n y x S o w e rb y a r e 1 0 % , M y tL
-

[ u s t r o s s u l u s G o uld a Jld D o n a r

s e m ig r a n o s u s (D u n k e r) a r e c o n sist o f 4 a n d 2 % r e sp e cti v ely o f th e t ot al n u m b e r of

i n di v id u al s c oll e ct e d ( T a ble 4 a - b) . H o w e v e r
,

b o th th e m a ctri d s a n d a r cid s sp e ci e s

r ep r e s e n t a l a rg e n u m b e r o f 舟e sh - d e a d j u v e nile sp e ci m e n s i n m ud at G o n u shi b e a c h in

S ept e m b e r 20 04 . B atilliriid s
,

e .g . B a till a r ia c u m i n gii (C r o s s e) ,
a nd n a s s a riid s

,
H i m a

fe .sli v a (S o w e rb y a n d P o wy s) a r e th e ab un d 姐t g a St r OP O d s f o u n d n e a r ri p r ap o f r o c k s ･
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o n th e o th e r h a n d , th e m o s t ab u n d a n t m oll u sk s i n O s ak a B ay a r e th e v e n e ri d s s p e ci e s
,

s u ch a s , R . b r u g u t
'

e rt
'

( H a nl e y) ,
R . p h t

'

/ lj?p L

'

n a r u m (A d a m s a n d R e e v e) ,
a n d s m all a r cid s

s u ch a s ,
S trt

-

a r e a sy m m et r Lt
･

a ( R e e v e) ,
D idi m a c a r t e n e b ri c a ( R e e v e) ,

S ･ s a tL
I

v a ( Lis ch k e) ,

N lj p o n a r c a b t
-

s tig a t a (D u nk e r) , S ･ in a e q u i v al v i s (B r u g ui主r e) w hic h a r e m ad e u p o f 2 5
,

2 1
,
8

,
7

,
6

,
4 an d 2 % r e sp e cti v ely . I n ad ditio n

,
C a r d L

-

t a le a n a D u n k e r is th r e e p e r c e n t a nd

M . t r o s s ul u s G o uld w ith o n e pe r c e nt ･ H o w e v e r
,
s p e ci m e n s fr o m O s a k a B ay a r e v e ry

s m all an d old d e ad sh ells ( Fig .
13 A - B ) i n dic atin g li mi t e d o r n o p r o d u c ti o n ･ S o m e

s p e ci m e n s sh o w e r o si o n o f sh ells p a rti c u l a rly i n g a str op o d sp e ci e s
,
s u c h a s m ais ( Th a is)

cl a vig e r a ( K B st e r) ,
C m ih a T u S

･

C e C t

'

ll e i ( P hilip pi) , G l o s s a u l a x didy m a di dy m a (R 6 din g) ,

a n d B . z o n alt
'

s ( B r u g u ie r e) . O n c o m p a ri s o n
, s p e ci m e n s 丘o m Is e B ay a r e m o s tly

c o m p a r ati v ely la r g e a n d a r e & e sh - d e a d sh ells e x c ept c e rt ai n sp e ci e s at S a m b a shi b e a c h
,

s u ch a s M . c h in e n si s P hilip pi ,
A t rin a ( S e r v a t rin a) p e cti n a t a ( Li n n a e u s) , u m b o n i u m

(s u c ch l

.

u m ) m o n illfe r u m ( L a m a r ck) a n d M e r e t rL r l u s o n
-

a (R 6 din g) .

I n I s e B ay bi v al v e s o u t n u m b e r ed g a str op od s s p e ci e s b ut i n O s a k a B ay g a str o p o d s a r e

th e d o mi n a n t sp e ci e s . A c c o rdi n g t o Siet z (2 0 0 6) ,
h m a ri n e h abit at bi v al v e s a re d o m i n a n t

b e n thic o rg a n is m th at c a n c o m p r l S e Of o v e r 5 0 % of bi o m a s s a n d a r e i n dic ati v e of b e n thic

p r o d u c ti o n ･ It b e c o m e s ap p a r e nt th at O s ak a B ay h a s a l o w e r b e n thic p r o d u cti o n i n s p it e

o f h a v i n g hig h sp e ci e s di v e rsity .
M o r e o v e r

,
h f a u n al s u sp e n si o n

- fe ed in g bi v al v e s
,
M .

( M a ct r a) v e n e rlj b n n i s (R e e v e) ,
M ･ ( M a ct r a) ch in e n sis P hilip pi a n d R ･ p hillF p i n a r u m

( A d a m s a n d R e e v e) ,
R . b r u g u i e r e ( H a nl ey) ,

C r a s s o i r e a gig a s ( T h u nb e r g) ,
D o n a r( C hi o n)

s e m ig r a n o s u s ( D u llk e r) ,
M . t r o A W ul u s G o uld a n d s ed e n t a ry bi v al v e s

,
S ･ i n a eq ui v al vi A!

'

( B ru g u ie r e) ,
S . s a li v a ( B e r n a rd) w e r e f o u n d a s th e d o m i n a n t sp e ci e s i n l s e B ay ･
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Si m ila r r e s ult s fo r th e o c c u r r e n c e s o f bi v al v e s w e r e obt ai n e d i n th e p r e vi o u s st u d y i n

H o n d a (1 9 9 7) ( H P
,
http:i/ w w w . c c . mi e

-

u . a cj p/
- b o o 10 2/c o s m o s .

h t m ) . H o w e v e r
,
o f th e s e

sp e ci e s R . p h L
.

[ 如) 由a n L m ( A d a m s a n d R e e v e) w a s m o s t d o mi n a n t sp e ci e s . I n r e c e n t

i n v e stig atio n 舟o m th e 5 s a n dy b e a c h e s o f ls e B ay M . ( M a c tfla) v e n e ri
'

r o r m is ( R e e v e) h a s

f o u n d t o b e th e m o s t ab u n d a nt sp e ci e s . T h r e e i n f a u n al s u sp e n si o n -f e e di n g bi v al v e s , R .

p h il lh p i n a r u m ( A d a m s a n d R e e v e) ,
M . ( M a ct r a) chi n e n si s P hilip pi an d M ･ ( M a c t r a)

v e n e r tf o m i s ( R e e v e) a r e wi d ely dist ri b u t e d in tid al fl ats a n d sh all o w w at e r s i n J ap a n

(H ab e a n d K o s u g e , 1 9 9 6) , i n cl u di n g T o k y o B ay (F u r ot a , 1 9 9 7) .
T h e life hist o r y a n d

e c ol o gi c al a sp e ct s of th e fo r m e r t w o sp e ci e s a r e w ell r ep o rt ed ( S ak u r ai et a l .

,
1 9 9 6 a n d

K aki n o ,
1 9 9 6) b e c a u s e o ft h eir c o m m e r ci al i m p o rt a n c e . B u t th eir o c c u rr e n c e s i n O s ak a

B ay h a v e d e c 血 e d 廿e m e n d o u sly ill 也e p a st y e a r s .
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T ab le 1 . O c c u r r e n c e s o f b e a ch s h e u s o f th e w e ste m c o a st o f l s e B a y . L o o s . 1 , 2
,
3 (S a m b a sh i a r e a); 4 ( C hiy o z a ki b e a c h); 5

,
6

,
7 ( T s u z um ig a t 汀a ar e a); 8

,
9

,
1 0 ( G o t e m b a ar e a);

1 1
,
12

,
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C o rbic ulid a e C o rbic uZa o ntc a ( P d m e) 1 o 1 0 0 0 1 3 1 1 8

V e n e d d a e G /o blv e n 脚 i w e u m a ( G o uld)

R y dtta p e s phi]Fp pln a n J m ( A d & m s a n d Rc 8 V e)

見 b n Jg u Le n

'

( H a nl ey)

P ap hi a ( N e e( a p e s) w 7血 Iata ( B o m )

S 瓜 i ゐ m tLS P Zl rP u r a t a ( S o w e rb y)

P h a c o s o m aj a p o nic u s ( R ¢ e v e)

c o n cin n a ( m n k e r)

1 1 0 0 0 0 0 0

43 0 36 5 13 6 6 8 3 6 15 7 1 1 5 3 5

1 61 4 10 10 5 5 6 3 1 52 0 3 4 5 44

0 0 2

21 67 1 4 3 0

10 3 1 6 8 5

o o o 12 1 3 1 0 2 4 2 3

o O 2 0 0 0 0 0 0 0 2

2 1 0 3 2 2 0 0 1 0 1 1

1 3 2 0 0 1 0 5 0 0 1 2

c o rb ulid a e A n is o c o r h [a v e n w t a ( G m ld) 0 3 3 0 2 2 0 9 5 12 3 6

S o]idic o rb u la e r vl h r o (おn ( L a m a r ck) 1 0 0 0 2 0 0 0 0 0 3

T otal$ 8 90 12 69 5 37 27 1 25 0 78 9 60 7 82 2 6 96 5 28 6
.
6 57

+ E x otic o r n o n - n ativ e sp cc leS in J ap a n
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3
.
2 C o m p a ri s o J) Of f r eq u e n cy a JId dis t ri b tJti o n

o s a k a B ay h a s th e high e st s pe cie s di v e r sity (
L
I O 5) b ut lo w e r Si m p s o n

'

s I n d e x (7 ･7)

w hi c h is als o a r efle ctiv e of a l o w e r & eq u e n cy o f b e a ch sh ells ･
I s e B a y h a s s pe cie s

di v e rsi ty o f 81 wi th high e r Si m p s o n
'

s I nd e x ( 10 3) w hich in dic at e s hig h e r & eq u e n c y of

b e a ch sh ells ( T able s 5 a -b) . F u rth e r m o r e , e a ch lo c al ity in ls e B ay c o n t ai n e d 1
,
0 4 6

i n divi d u al s o n a v e r ag e ( S D - 5 9 0) w h e r e a s , e a ch l o c al ity in O s ak a B ay h a s 6 6 6

i n divi d u al s o n a v e r ag e( S D - 3 02) .

3 .3 A lie TL O r t1 0 tL - tL a ti v e sp e ci e s

Al ie n sp e ci e s r e c o g ni z ed t o b e e st ablish ed i n J a p a n s u ch a s
,

C r e pid u la o n y x

( s o w e rb y) ,
P o m a c e a c m 2 ali c u l al a (L a m a r ck) ,

a n d X e n o st r o b u s s e c u ri s ( L a m a r ck) w e r e

fo u n d m o s tly 鮎 sh d e ad i n b o th b ay s ･ O th e r 血re e ali e n sp e ci e s of Is e B ay s u c h a s
,

M e r e tr i r p eE e c h t
.

a [ t

'

s (L a m a r ck) ,
C o rb ic u i a

.
P u m i n e a ( M Bll e r) ,

a n d P e m a vi ridi s

(L in n a e u s) ,
h a v e als o obt ai n e d a s fr e sh d e ad sh ells ･ B o th b ay s ar e a dj a c e n t t o u rb a n a r e a s

wi th r el ati v ely hig h ri sk t o i n v a si o n o f n a ti v e s pe cie s d u e t o it s n u m e r o u s c o m m e r ci al

tr ad e ship s o n th e c o a st al w e a s ･ R e s ult s of this i n v e stig a ti o n sh o w th at ls e B ay h a s m o r e

n u m b e r o f ali e n sp e ci e s th a n th at o f O s ak a B ay ,
b u t th eir & eq u e n cy i n b oth b ay s a r e o nly

& o m I - 3 i n di vid u al s e x c ept fo r C . o n y x ( S o w e rb y) ,
w hic h w a s th e ei gh th a n d s e v e n 也

m o st ab u n d a n t s pe c l e S i n l s e a n d O s ak a B a y s r e s p ∝tl V ely ･ li o w e v e r
,
th is st u d y r e q u ir e s

m o r e e x t e n si v e r e s e a r ch t o c at al o g u e th e e xi st e n c e o f alie n s pe cie s i n l s e a n d O s ak a b ay s ･
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3 . 4 M o h s c a J) a S S e J n bla g e s i ll th e s a JId b e a c h e s of ls e B ay .

3
.
4 .1 S c a p h a r c a - R u dit a p e s - M a ct r a - C r a s s o st r e a a s s e m bl a g e

T his a s s e m bl a g e is c h a r a ct e ri z e d b y d o mi n a n t o c c u T e n C e O f S c a p h a r c a in a e q tLL
.

V a l v t

-

s

(b r u g u ie r e) ,
S . s a li v a ( B e r n a rd) ,

R u d t

'

t a p e s p h iltl p f
'

n a r u m ( A d a m s a n d R e e v e) ,
M a ct r a

( M a ctr a) v e n e r!

-

f o r m L

.

S R e e v e a Jld C r a s s o s t r e a g F
.

g a s ( T h u n b e rg) r e c o g ni z e d i n S a m b a shi

a r e a at L o o s .
I

,
2

,
3 (Fig .

1 5 a) .
N t 皿 er O u S Old d e a d sp e ci m e n s of this a s s e m bla g e w e r e

o bt ai n ed o n 2 - I m m s a n d b e a ch (Fig . 3 a - b) in th e u pp e r i nt e rtid al z o n e o f this a r e a i n

a s s o ci atio n wi th H i m a f e sti v a ( S o w e rb y a n d P o wy s) , a n d T7 2ai s ( R eish ia) cl a vig e r a

( K B st e r) ,
c o rbic ulid s

, p s a m m o bid s
,

a n d s ol e n id s . B atilli rid s s pe cie s s u c h a s
,
B a iill a n

'

a

c7 L m in gii ( C r o s s e) w e r e f o t m d in th e e r o din g gr oi n s c o n s tr u c t ed p e rp e ndic ul a r t o th e sh o r e

m ad e u p o f r o ck s ･ H o w e v e r
,
舟e sh d e ad sh ells o f m a ct ri d s ,

v e n e rid s
,

弧 d m ytillid s w e r e

g a th e r ed in th e lo w e r a n d mi d dle i n t e rtid al z o n e s ･ A b u n 血 1t O C C u r r e n C e Of alie n sp e ci e s

s u ch a s
,
C . o n J t r S o w e rb y a n d fe w & e sh d e ad sh ells o f C o rb ic u la

.
P u m L

.

n e a ( M t
'

Ill e r) w e r e

als o obt ai n ed .

3 I4 A2 S c a p h a r c a r M a c tr a
- C fle P id u l a r M u s c uli si a a s s e m bl ag e

T his a s s e m blag e o c c u r s i n th e c o a r s e t o fin e s a nd of C hiy o z aki b e a ch (Fig ･ 4 a - b)

S c a p h a r c a t
'

n a e q･ui v al v Ls P r u g ui色r e) is th e l e adin g sp e ci e s wi th sp o r adic o c c t m e n c e of

A 4 a c t r a ( M a c 細) v e n i
'

tb m is ( R e e v e) , C r ep id ul a o n y x S o w e rb y ,
M u s c ul l

'

st a s e n h a u sia

( B e n s o n) a n d M u ,I
･

C7 Llist a j a p o n i c u s ( D u l k e r) , H i m a jL
,
s ti v a ( S o w e rb y a n d P o wy s) ,

M ytil u s t r o s s u l u s G o uld
,
M a ctTla ( M a ci r a) c hin e n s iAS

･

P hilip pi ,
a n d v e n e ri d s s pe cie s s u ch

a s
,
R u d t

'

t a p e s b n Lg u i e ri ( H a nl ey) P a p hi a u n d ul ai a ( B o r n) w e r e obt ai n ed fr o m th e mi d dl e
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t o l o w e r i nte rtid al z o n e( L o c . 4 a n d Fig . I 5 b) . Al m o st all s p e ci m e n s a r e 丘
.

e s h d e ad s h ells

in cl u di n g a n al ie n sp e cie s of P e m a vi ridi s (L in n a e u s) I

3 .4 .3 S c a p h a r c a - M a ct Tla - R u dit a p e s - C r ep id ula a s s e m bl ag e

l n T s l m l mi g a u r a w e a ( Le e s . 5 ,
6

,
7 a n d Fig . 1 5 c) a 陀id s a n d m a c tri d s w e r e th e m o s t

ab u n d a n tly e n c o u n t e r e d sp e ci e s i n th e c o a r s e t o 血 e s a n d b e a c h (Fig ･ 5 a
- b) I S c a ph a r c a

in a eq ui v a l v t

-

s 申r u g uier e) a n d M a ctrla ( M a c trla) v e n e rE
-

f o r m Ls
I

R e e v e wi th oth e r l e a din g

sp e ci e s , S c a p h a r c a s a lt
.

v a (B e r n a r d) ,
R u dit a p e s p h L

.

[ tj p L
'

n a r u m ( A d a m s a n d R e e v e) a nd

C r e p id u ] a o ny x S o w e rb y ,
P h a c o s o m a j a p o m t u s (R e e v e) w e r e m o stly c oll e cte d at u p p e r

t o m id dle i n t e rtid al z o n e s . W h e r e a s & e sh d e ad sh ells o f M ytill u ,i
･

t r O S S u [ u s G o uld
,
S o[ e n

g r a n d t

･

s D u n k e r
,

a nd A n o m i a c h b 2 e n S L
-

s P hilip p l
,

W e r e C Oll e ct e d i n t h e l o w e r i nt e rtid al

z o n e i n el udjn g C o rb Lt u l a
.P u n i n e a ( M 也ll e r) ･

3 .4 .4 M a ct rla - S c a p h a r c a - D o n a r - R u dit a p e A,
I

a s s e m bl ag e

T his a s s e m bl ag e w a s r e c o g ni z e d at G ot e m b a b e a c h (L o c s ･ 8 , 9
,
1 0 a n d Fig t

1 5 d) ,

M a c t r a ( M a ct r a) v e n e r!
'

1b r m i s R e e v e
,
S c a p h a r c a i n a e q u t

-

v a l vis ( B ru g u ie r e) ,
1 h dit a p e s

ph il吻)i n a f W m (j u a m S a n d R e e v e) w e r e th e p r ed o mi n a n t sp e ci e s c olle ct ed 丘o m th e fl n e

s a n d g r ai n ed o f th e b e a c h (Fig . 6 a
-b) at up p e r 弧 d mi d dl e p a rts . H o w e v e r

,
& e sh d e ad

s h ells o f D o n a x ((:h i o n) s e m ig Tla n O S u S ( D u n k e r) ,
i n a s s o ci ati o n wi th S o l e n g r m 2 d t

'

s

D u n k e r w e r e c olle cte d at l o c ality 1 0 o r l o w e r i nt e rtid al ar e a ･ A s p e ci m e n of T e g L
'

/l a r c a

g r a n o s a ( Lin n a e u s) a n d B a bylo ni a j a p o n L
-

c a (R e e v e) w e r e al s o r e c o rd e d ･
T h e s e sp e ci e s

w e r e c o n sid e r ed e x ti n c t a nd e n d an g e r e d sp e ci e s r e s p e cti v ely o f th e J ap a n e s e m ari n e

w at e r .
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3 .4 .5 R u dit a p e s - c r a s s o si r e a - M a ci r a - B a tilla ri a a s s e m blag e

ln G o n u shj b e a ch (L o c s . l l
,
1 2

,
1 3 a n d Fig . 15 e) th e m o st a b u n d a nt g e n e r a a r e

R u d it a p e s - C fla S
･

S O S iTle a -k t a ci r a ･ H o w e v e r , R u dii a p e s is r ep r e s e nt e d m ai nly b y fr e sh d e a d

y o u n gj u v e nile s sh ells c olle ct e d 舟o m th e fi n e t O V e ry fi n e s a nd of th e b e a c h 坪ig 1 7 a -b) ,

e x c ept fo r th e b adlliriid s w h e r e l a rg e c o n c e n t r ad o n o c c u r s at e r o din g g r o lll S c o n s tr u ct e d

p e rp e n dic ul a r t o th e sh o r e w hic h e x te n d o u t i nt o th e w a t e r ･
E r o si o n o f l a n dfall a r e a s w a s

ob s e r v e d . 0 也er d o mi n a n t s pe cie s f o u n d n e a r th e sh o r e ar e N u t allL
.

a j ap o n i c a (J ay) ,
H im a

f e s ti v a (( S o w e rb y a n d P o wy s) , M ytil u s t r o s s ul u s G o uld
,

S o l e n g r a n dis D u n k e r ･

p s a m m o biid s a nd m ytilid s w e r e m o s tly fo u nd att a ch e d t o t o m o u t 丘shin g n et s ･ Li v e

sp e ci m e n of n o n
-

n a也v e g a str op od ,
P o m a c e a c a n a l E

.

C u L at a ( L a m a r ck) w a s c olle ct ed a n d

丘es h d e a d sp e ci m e n s o f M e r e t r li p e i e c hi ali s ( L a m a r ck) a n d old sh ell of X e n o st r ob u s

s e c u r e s (L a m a r ck
'
) . T h e p r e s e n c e of li v e P o m a c e a c a n a li m l at a i s p r o b ably s u p p o rt e d by

la r g e a r e a o f ri c e 丘eld in adj a c e n t z u e a of th e h e a 血

3 .5 M o h s c a JI a s s e m bla g e s i J) th e s a JI d b e a d l e S Of O s a k a B ay

3 .5 .1 R u dit a p e s - S c a p h a r c a r M a cttla - C rle Pi d u l a a s s e m bla g e

T his a s s e m bla g e is p r e d o mi n a n tly c o m p o s ed of R u dit a p e s b T u g u t
'

e ri ( H a nl e y) ,

S c a p h a r c a b l a eq u i v a l vi s ( B r u g uier e) ,
M a ct r a (A ( a ct r a) ch in e n si s P hilippi , a n d C r ep id ul a

o ny x S o w e rb y i n a s s o ci atio n w ith St ri a r c a sy m m ei ri c a ( R e e v e) ,
M y iilu s t r o s s ul u s G o uld

,

CThlo r o st o m a t u r b 由a t u m A . A d a m s
,

a n d D t

-

d i m a c a r t e n e b ri c a ( R e e v e) c olle ct ed i n

N is hikin o h a m a ar e a ( b c s . I
,
2

,
3

,
4 a n d Fig . 1 6 a) .

T h e b e a c h m a t e ri al s a r e mi x t u r e o f
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v e ry c o a r s e s a n d
,
& ag m e n t al sh ells a n d n u m e r o u s d e c ayin g s e a w e e d s (Fig ･ 8 a

-b) ･ O ld

a n d s m all sh ells o f a r cid s w e r e m o s tly c olle ct ed at th e up p e r a r e a wi th C h l o r o st o m a

tu rbi n a t u m A . A d a m s
,

w hi c h a r e f o u n d & e sh d e ad sp e ci m e n . Am o n g n o n - n ati v e sp e ci e s
,

C o n y x S o w e rb y is th e m o st e s t ablis h ed wi th fe w o c c u r r e n c e o f X e n o st r o b u s s e c u rL
'

s

(
L
L a m a r c k) .

3 .5 .2 R u dit a p e s - D E
-

d i m a c a r - C r e p ki u l a - S t ri a r c a a s s e m bl ag e

T his a s s e m bla g e w a s id e n tifi ed in T a mi b e a c h ( L o c s . 5
,
6

,
7 a n d Fig . 1 6b) ,

R u dit a p e s

b r ug u L

l

e ri ( H a nl ey) a n d R . p h L
-

1 如 b2 a n J m (A d a m s a n d R e e v e) a r e wi d ely dist rib u t ed in

a s s o ci atio n w ith D Ld t
'

m a c a r t e n e b ri c a 畔e e v e) ,
St ri w c a sy m m e t r tt: a P e e v e) , a n d

C r e pid ula o nJ tr S o w e rb y ,
s pe c i e s C Olle ct ed at th e c o a r s e s a n d wi t h mi x t u r e of w o od

pie c e s
,
fr ag m e n t e d sh ells a n d s e a w e e d s n e a r sh o r e (Fig ･ 9 a -b) ･ Sp e ci m e n s o f alie n sp e ci e s

s u c h a s C . o n l
,X S o w e rb y ,

w e r e n u m e r o u sly fo u n d w hich a c c o u n t ed f o r th e third a b un d a n t

s p e ci e s a n d fe w o c c u r r e n c e s o f s m all sh ells o f P o m a c e a c m ali c u l a t a ( L a m a r ck) ･
P ･

c a n a li c u l a t a i s kn o w n a s ri c e p e st b u t th e re a r e n o ri c e 鮎1d a nd oth e r v e g et ati o n i n th e

s ttr r o u n di n g a r e a

3 .5 .3 St ria r c a - D i di m a c a r - N Lj p o n a r c a
- C a r d L

-

t a a s s e m bl ag e

H o k ot s u k u ri b e a ch (L o c s . 8
,
9

,
1 0 a n d Fig . 1 6 c) m at e ri al is m a in ly m ad e u p o f

bi o g e ni c ally d e ri v e d s e di m e n ts ･ T h e m o st ab u n d a J lt O C C u m n g Sp e ci e s w e r e s m all w cid s

a n d c a rditid s s u ch a s St ri a r c a sy m m et n
'

c a ( R e e v e) ,
D ldi m a c a r i e n e b ri c a ( R e e v e) ,

物 o n a r c a bisi rig a t a ( D u n k e r) ,
a n d C a Tdit a l e - a D u n k e r

,
m i x ed wi th th e v e ry c o a rs e

s a n d t o g r a n ul e
,
舟ag m e n t ed s h ells

,
w o od , d ri ed s e a w e ed s a n d a ni m al sk el et o n m at e ri al s

o f t h e s e a sh o re (F ig . 1 0 a
- b) . V e ry s m all sh ells of g a str op od s s u c h P r o t e r a t o ( S u l c e r a t o)
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c a ll o s a ( A d a m s a Jld R e e v e) ,
M it r el)a bi c h 2L a G o ul d

,
a n d A n giola = o n a t a ( G o td d) w e r e

al s o f o u n d at th e u pp e r ar e a o f th e sh o re ･ B o th sh ells of bi v al v e s a n d g a st r o p o d s d o n o t

s h o w s lg n O f p r o d u cti o n b e c a u s e m o s t of t h e m w e r e old d e ad s h ell s pe ci m e n s ･ H o w e v e r
,

C r e pid u[a o ny x S o w e rb y is th e m o st e st a bh sh ed g a st r o p od s p e ci e s ･

3 8



3 . 6 S y st e m a ti c n o t e s o A S O m e i m p o r t a n t s p e c i e s

Ph yl u m M oll u s c a

Cl a s s G a st r op o d a

F a m ily B atilla rii 血 e T 血iele

G e n u s B atilla r ia B e n s o n

B a till a ria c u m in gii ( C r o s s e
,
1 8 62)

P lat e 1
,
Fig s 1 3 - 1 5

O c c t m e n c e s : I s e B ay ( L o c s . I
,
1 0 -13)

J ap a n e s e n a m e : H o s o
-

u m i - mi n a

D e s c n ptl O n : S h ell is t1 町 et ed ,
wi th m a n y w h o rl s a n d alt e r n at i n g W hit e t o lig ht b r o w n

s pi r al rib s .

Sll ell le n g th : 3 c m .

H abit at: o ff sh o r e tid al O at s
,
i n m u d a m o n g r o ck s .

D istri b uti o n : S ak h al 血 aJld s o u th w a rd s
,
J ap a n S e a

,
K o r e a

,
C hi n a

,
P ri m o ri y e r e gi o n (J ap a JI

S e a c o a st of R u s si a) .
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F a m ily C aly pt r a eid a e L a m a r c k

G e n u s C r ep id u l a L a m ar ck

C r e p t
-

d ul a o n y x S o w e rb y ,
1 82 4

Pl at e 1
,
Fig s . 2 3 a - ち

O c c u r r e n c e s : I s e B ay , L o c s . 1 -2
,
6 - 8

,
l l; O s ak a B ay ( L o c s ･ 1 -1 0) ･

s y n o n y m : c . c e rithi c o [ a C . B . A d a m s ; C ･ li r a ta R e e v e ; C ･ f o m ic a t a H ab e a nd M a z e

J ap an e s e n a m e
･

. S hi m a - m e m o - fu n e g a l

D e s c n pt l O n : O v al - s h a pe d sh ell
,
s u rf a c e i s s m o o th w ith b r o w ni sh i r r e g u l a r st rlP e S ･

P e ri o st r a c u m lS P O r C ella n e o u s w hit e .

S h ell l e n g th : 3 .5 c m .

H abit at : i n t e rtid al t o 2 0 m
. o n ab al o n e s

,
R a p a n a , P e ci e n e t c ･

D i st ri b u ti o n : F tik u shi m a rh
･

e fe c t u r e ( n o rth e a st e rn H o n sh u) ,
I z u i sl a n d s

,
T o k y o B ay ,

S et o

I nl a n d S e a; K y tlSh u ( A h ak e I nl a n d S e a) J ap a J I S e a (S hi m a n e P r ef e c t u r e) I

N o t e二 intr o d u c ed 丘o m n o r th A m e ri c a i n t o c e n t r al T ok y o B a y an d sp r e ad f r o m 1 9 6 8

o n w a r d s (E k a w a , 1 9 85) . It is u s u ally c o n fu s ed wi th C ･ j b m i c a t a , H ab e a n d M a z e (19 7 0)

r e p o rte d C . f o m i c a i a i n t r o d u c e d i nt o T o k y o B ay ,
J ap a n ,

i n 1 9 6 8 ･ I n f a c t it w a s C 1 O n y x

w hi c h s u b s e q u e n tly h a s e x t e n si v ely s p r e ad al o n g th e s o u th e rn c o a st o f J ap a Jl ( H u a n g et

a l , 1 9 83) .

4 0



F a mi ly N a s s ariid a e I r ed al e

S u b fa m ily N a s s a rii n i n a e I re d al e

G e n u s H i m a L e a ch i n G r a y

H t
'

m a f e stiv a P o w i s S o w e rb y a n d P o wy s ,
1 8 3 5

Plat e 1
,
Fig s . 5 - 7

o c c u r r e n c e s : I s e B ay (L o c s . 1 - 4
,
6 - ll

,
1 3); O s ak a B ay (L o c s ･

I -3
,
5

,
6

,
8 - 1 0)

s y n o n y m : R e tt
-

c u n a s s a f e stL
-

v a P o wy s i n O k ut a n i
,
2 00 0 ; N a s s a n o d a t a H i n d s Li r a t a

D u n k e r; N a s s a ri u s (H i n i a) p r (葬sti v u s M a c n eil .

J ap a n e s e n a m e : A r a - m u shir o

D e s c n pt 1 0 n
l

･ A x i al rib s w hit e i nt e r s e c t ed b y br o a d d a rk spir al gr o o v e s c r e at i n g n O d ul e s ･

O ut e r lip th ic k e n ed w it h d e nticle s ･

S h ell le n gth,:
l

.
5 c m .

H abit at: i n t e rtid al i n b ay s , c o a rs e s an d a Jld st o n e s ･

D i st ri b u ti o n : s o ut h e rn H o k k ai d o a n d s o u th w a rd s
,
J ap a n S e a ( O g a P e ni n s ul a); K o r e a

,

C b
_
i n a

,
P bilip p l n e S

4 1



F a mi ly Am p u11a riid a e

G e n u s P o m a c e a P e r ry

P o m a c e a c a n a li c u l a t a ( L a m a r c k ,
18 2 2)

Plate 1 , Fig s . 2 7 - 2 8

O c c u rr e n c e s : I s e B ay ( L o o . 1 2 a J ld 1 3); O s ak a B ay ( L o c .
9) ･

S y n o n y m : A m p ull a r ia c m 2 a li c ul a i a L a m a r ck

J ap a n e s e n a m e : S uk tl m lr m g O -

g a l

D e s c ri pti o n : G lo b ul ar sh ell a n d sh ell c ol o r i s b r o w ni sh a Jld g re e ni sh
,

w ith spir al b a n di n g

p att e r n s ar o u n d th e w h o rl s I

S h ell le n 紳: 3 .5 c Ⅱ1

H abit at: tid al 8 at s ,
m u d .

D i strib uti o n : T h e s n ai ls a r e dist rib u t e d i n s o tltll e r n J ap a n , a n d n o r th e r n distrib tlti o n i s

li mi t ed b y t h e l o w t e m p e r a t u r e i n wi nt e r ･

N o t e : o r lg l n at e d in s o u th An e ri c a a nd wi d ely e st ablis h e d t o s o u th e a s t a si a
,
I n d o n e s l a

,

s o u th K o r e a a nd H a w aii . I n t r o d u c e d fr o m T ai w a n i nt o N a g a s aki an d W ak ay a m a

托efe ct u r e s f o r f o o d in 1 9 8 1
,
z m d it w a s sp e ci石e d a s h a m fu l sp e ci e s i n 1 9 84 ･ ( Y u s a e t a l l

,

1 9 9 9)

4 2



Cl a s s B i v al v i a

O r d e r A r c oid a St olic z k a

S u p e rf a m ily A rc oid e a L a m a r ck

F a l nily A r cid a e L a m a r c k

G e n u s A r c a Li n n a e u s

A r c a b o u c a r d t

'

J o u s s e a u m e
,
1 8 94

Pl at e 5
,
Fig . 1 6

O c c 1 ∬ e n C e S : O s ak a B ay (L o c s . l - 10)

S y n o n y m : A ･ k o b elt E
'

a n a Pilsb ry; A ･ r e c t a n g u l a n
l

s T ok t m a g a; A ･ M iy a t e n s i s O y a m a ; A ･

m i u r a e n s L
-

s N o d a

J ap a n e s e n a m e : K o b e r u t o - fu m e -

g al

D e s e n ptl O n : Sll ell q u ad r at e
,
t hick

,
s olid a n d w ell -i n n at e d ･ Lig a m e nt al ar e a v e ry w id e .

B y s s al g ap e at c e n t r al p a rt o f v e nt r al m a rgi n 1 O u t e r s u r f a c e o rn a m e n t e d b y fi n e r a dial

ri bl et s a n d c o n c e nt ri c l a m ella e . Lig a m e n t al a r e a b r o ad wi th m a n y li n e s i n cll e W O n -

p att e rn ･

I n t e rn al s u r f a c e d a rk b r o v m
.
B y s s al g ap e b r o a d . P e ri o str a c um d a rk b r o w n a n d th i ck ･

S h ell l e n g 也: 4 c Ⅲ
,

S h ell b eig bt: 1
.
5 c m

H abit at: i nt e rtid al t o 5 0 m .

,
att a c h e d b y b y s s u s t o r o ck s a n d st o n e s .

D i st ri b uti o n : s o u th e m H o k k aid o a n d s o u th w a rd s
,
J ap an S e a

,
E a st C hin a S e a ; K o r e a

,

P hilip p l n e S
,
Y ello w S e a

,
s o u th C hin a S e a

,
C hin a ･

4 3



G e n u s N l 抄 o n a r c a H ab e

N lhp o n w c a b ist rig at a D u n k e r , 1 8 6 6

Plat e 5
,
Fig . 4 2

O c c u rr e n c e s : O s ak a B ay ( L o c s .
1 - 1 0)

S y n o n y m : A r c a o bt u .i
･

e d u pli c o st a t a K i r a ; H a w a i a r c a m iik e n si s N od a

J a p a n e s e n a m e : H i m e - e g al

D e s c n pt 1 0 n : S h ell s m all
,
a nt e r o -

p o st e ri o rly el o n g at e d tr ap e z oid al
,
thick a Jld s olid . O u t e r

s u rf a c e o r n a m e n t ed b y ab o u t 2 8 bifu r c at ed
,
st r o n g ,

r a dial ri b s wi t h i rr e g ul a r n o d ul e s .

S h ell l e n gth : 2 .9 c m .

S h ell b eig 虹 1 .3 c m

H abit at: i n t e rtid al t o 5 0 m .

,
s an d y a nd m u d g r a v el .

D i strib u ti o n : B o s o P e ni n s ul a a n d s o u th w a rd s ,
E a st C hin a S e a ; S o u th C hi n a S e a

,
Y ell o w

S e a ,
B o - h ai t o w e st e r n P a cifi c .
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S u bfa m ily An ad a ri n a e R ei n h a rt

G e n u s S c a p h a r c a G r ay

S c a p h a r c a in a e q u E

-

v a l v is ( B r u g uie re
,
1 7 8 9)

Plat e 2 a n d 5
,
Fig s . 2 8 a n d 4 4

O c c u r r e n c e s : I s e B ay (L o c s . 1 - 13); O s ak a B ay (L o o s . 1 - 5)

Sy n o n y m : A r c a r (拘s e n s R e e v e ; A . d i.s p a rili lS
･

R e e v e ; A . H is pid a P hilippi; S . p e n a n g e n a

J o u s s e a u m e .

J ap an e s e n a m e : K u i chig a l - S a m b o -

g a l

D e s cri ptio n : S h ell w ell -i nflat e d
,
thick a n d s olid . L e 氏 v al v e l a r g e r th a n ri gh t . R ib s of ri gh t

v al v e w ith n o d ul e s b u t ri b s of le 氏 v al v e s m o o th .

Sh ell le n g th : 6 c m .

Sh ell h eig ht: 5
.
4 c m

.

H a bit at: s u btid al t o 2 0 m .

,
s a n d a n d m u d .

D i strib u ti o n : B o s o P e ni n s ul a a n d s o ut h w a r d s; E a st C hin a S e a ; S o u th C hi n a S e a
,

P hilip pi n e s
,
H ai n a n ( C hi n a) ,

I n d o
- P a cific .
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S c a p h a r c a s a t o w i D u n k e r
,
1 88 2

P lat e 3 0
,
Fig . 2 9

O c c u r r e n c e s : I s e B ay (L o c . 1
,
3 - 4

,
7 1 8

,
10)

S y n o ny m : A r c a mi p o n e n s l

'

s Pilsb ry

J ap a n e s e n a m e : S at o -

g al ; M a r u - s a m b o

D e s c n pt l O n : Sh ell w ell -i n n at ed
,
lig a m e n t al a r e a w id e ･ O u t e r s u rf a c e o rn a m e n t ed by

ab o ut 3 8 n e a rly s m o o th rib s .

S h ell l e n g 也: 6
.
5 c m

.

S h ell h eight: 5 . 4 c m .

H abit at: s u btid al t o 2 0 m .

,
s a n d an d m u d ,

D i st rib u ti o n : n o rth e a s t e r n H o n s lm (I w at e P r ef e c t u r e) a n d s o u th w a rd s , J ap an S e a( N ot o

P e ni n s u l a) ,
E a st C hi n a S e a ; K o r e a , s o u t h C hi n a S e a .
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S c a p h a r c a s a li v a B e rn a r d e t al .

,
1 9 9 3

Plat e 2 a n d 5
,
Fig s . 2 7 a n d 4 3

O c c u r r e n c e s : I s e B ay (L o c s . i - 13 ; O s ak a B a y (L o c s . 1 - 4
,
6 - 10)

S y n o n y m : A r c a s u b c r e n a ta Lis c hk e; S . k a g o sh i m e n si s T o k u n a g a a n d S .
s u b c r e n a ta i n

O k ut a n i
,
2 0 0 0 .

J ap a n e s e n a m e : S a n 血o -

g a l

D e s c n ptl O n : S h ell q u ad r at e , w ell - h ln at e d , thic k a n d s olid . O ut e r s ur f a c e o rn a m e n t ed b y

ab o ut 3 2 rib s .

S h ell l e n gth : 5 c m .

S h ell h eig ht: 3 .6 c m .

H abit at: i n t e rtid al t o 2 0 m .

,
s a n d y m u d .

D i strib uti o n : n o rt h e a s te r n H o n sh u ( O t s u c hi B ay , I w a te P r e fe ct ur e) a n d s o ut h w ar d s ,
S et o

I nl a n d S e a , J ap a n S e a ( n o r th e rn N iig at a P r ef e c t u r e) ,
w e st e rn K y u sh u ( A ria k e I nl a n d S e a) ,

E a s t C hi n a S e a ; Y ell o w S e a
,
s o u th C hi n a S e a

,
B o - h al

,
C hi n a

,
w e st e rn P a cifi c .
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G e n u s T e g t
'

ll a r c a l r ed al e

T e gill a r c a g r a n o s a L in n a e u s
,
17 5 8

Pl ate 2 a n d 5
,
Fig s . 2 l a n d 5

O c c u r r e n c e s : I s e B a y ( L o o . I); O s a k a B ay ( L o c s . 1
,
5 - 7)

■
ヽ

Sy n o n y m : A r c a a c ul e a t e B r u g u l e r e ; A . c o rb ic u l a G m elin ; A . z a n zib a r e n sis N y st; A .

o bl o n g a P hilip pi; A n a d w a b t

'

s e n e n lS
･

is S ch r e n ck a nd R ein h a rt; T e gill a r c a g r a n o s a

b e s s ali s I r e d al e; T o b e s a K ot a k a; A n a d w a g r m 7 0 S a k a m a k u r a e n si s N o d a .

J ap a n e s e n a m e : H ag a l

D e s c n pt l O n : S h ell o v a t e
,

w ell i n n at e d , th ick a n d s olid .
O u t e r s u rf a c e o rn a m e n t ed b y ab o ut

2 0 rib s wi th dist a n tly sp a c ed n od ul e s .

S h ell le n g 血: 4 .3 c m .

S h ell h eight : 2 .6 c m .

H abit at: i nt e rtid al t o 1 0 m .

,
m u d .

D i st rib u ti o n : M ik a w a B ay ( A ichi P r ef e c t u r e) ,
I s e B ay , S et o I nl a n d S e a

,
s o u th e rn S hik ok u

(V r ad o B ay) ,
w e st e rn K y u s h u ( O m u r a B ay; A riak e I nl a n d S e a) ; s o uth e a s t As ia

,
I n d o

w e st e rn -P a ci丘c .

4 8



F a m ily N o etiid a e St e w a rt

S u b fa m ily S t ri a r cii n a e M a c n eil

G e n u s S t rL

'

a r c a C o n r a d

St ri a r c a s y m m et ri c a R e e v e
,
1 8 4 4

Plat e 5
,
Fig . 1 2

O c c t ∬ e n c e s : O s ak a B ay ( L o c s . ト13)

S y n o n y m : A r c o p sis sy m m et ri c a R e e v e i n O k u t a n i
,
2 0 0 0; S ･ O y a m i R e e v e

,

J ap a n e s e n a m e : M i mi -

e g a l

D e s c rlptl O n : S h ell s m all
_

,
a n t e r o -

p o ste ri o rly el o n g at e d q u ad r at e
,

w ell in n ate d . P o st e ri o r

m a r g i n O bliq u ely t ru n c a t ed . P o st e ri o r v e n t r al c o r n e r p o l n t ed . Lig a m e nt al a r e a v e r y s m all .

S h ell le n gth: 1 2 m m

S h ell h eight : 7 m m

H a bit at :i n t e rtid al t o 1 0 m . , a tt a ch ed b y b y s s u s t o r o ck s a Jld st o n e s .

D i st rib uti o n : n o rth e a st e r n H o n sh u (I w at e P r ef e ct u r e) a n d s o ut h w a rd s
,
J ap a n S e a ( S ad o

isl an d) ,
E a st C hi n a S e a ; Y ell o w S e a

,
B o - h ai S e a

,
S o u th C hin a S e a

,
H o n gk o n g ,

P hilip p l n e S
,
T r o pic al In d o - P a cific .
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S u bfa mi 1y N o etii n a e St e w a rt

G e n u s D idi m a c a r I r ed al e

D idi m a c a r t e n e b ri c a R e e v e
,
1 8 4 4

Plat e 5
,
Fig . 8

O c c u r r e n c e s : O s ak a B ay (L o c s . 1 I lo)

Sy n o n y m : A r c a n ig r a L a m y; A . d e c u s s a t e Y o k oh a m a ; B a r b a ti a k o sh ib e n s is H at ai a n d

N is hiy a m a .

J ap a Jl e S e n a m e : M ar u
- mi mi -

e g a l

D e s c n pt1 0 n : S h ell s m all
,
el o n g at e d

,
tr ap e z oid al

,
w ell i n flat e d . O u t e r s tl rf a c e o rn a m e n t e d

b y {l n e ri blets . P o s te ri o r d o r s al m a r g i n g e n tly a r c h e d .

Sh ell le n gth : 1 4 m m

Sh ell 血eigbt : 8 m m

H abit at: i nt e r tid al t o 2 0 m .

,
c o a r s e s a n d a n d st o n e s .

D istrib uti o n : B o s o P e n i n s u l a a n d s o u th w a rd s ,
J a p an S e a ( n o rth e rn Y a m a g u chi

打e fe ct u r e) E a st C hin a S e a; P hilip pi n e s
,
S o u t h C h in a S e a

,
Y ello w S e a .

5 0



F a mi ly M ytilid a e R afi n e sq u e

S ub fa m ily M ytili n a e R a 血 e sq u e

G e n u s M y til u s Li n n a e u s

M ytilu s tr o s s u i u s G o u ld
,
1 8 5 0

Plat e 3 a n d 5
,
Fig s . 6 a n d 4 7

O c c u r r e n c e s : I s e B ay (L o c s . 1 - 13) ,
O s a k a B a y ( L o c s . 1 - 1 0)

J ap a n e s e n a m e : K it a - n o - m u r a s aki -ig a l

D e s c n pt1 0 n : Sh ell elo n g at e a n d e q u l V al v e w i th b e ak an t e ri o rly sit u at e d a n d n o t st r o n gly

s c u lt u r e d .
P e ri o st r a c u m is bla c k a n d gl o s sy .

Sh ell le n gth : 4 c m .

Sh ell h ei gh t: 2 .5 c m

H abit at: h 訂d b ott o m i n i nte rtid al z o n e t o 2 0 m . d e ep .

D i st rib uti o n : n o r th e a st e rn H o n s h u a n d n o rt h w a r d s
,
H o k k aid o t o O k h ots k S e a ( O k u t an i

,

2 0 0 0) ,
n o rth w e s t e rn U S A .
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G e n u s P e m a R et zi u s

P e r n a v i ridis Li n n a e u s
,
1 75 8

Plate 3
,
Fig . 5

O c c u r r e n c e s : Is e B ay (L o c . 4)

S y n o n y m : M ytil u s s m a T W g di m u s G m eli n ; M . o p a l u s L a m a r c k

J ap a n e s e n a m e : M id o ri -ig a l

D e s c n pt l O n : S h ell thi n a n d g re e n i n c ol o r . An t e ri o r ab d u c t o r s c a r l a cki n g b ut p o st e ri o r

ab d u ct o r s c r a s s ep a r a te d int o t w o .

S h ell le n gth : 4 c m .

S b ell 血eig 血t: 2 .5 c m

H abit at: i n t e rtid al t o 2 0 m . , att a c h e d b y b y s s u s t o r o ck s a n d st o n e s

D ist rib uti o n : T o k y o B ay (in b
1

0 d u c e d) E a st C hi n a S e a; T ai w a n ; H a in a n ; H o n gk o n g; S o u th

C hi n a S e a ; P hilip p l n e S ; I n d o n e si a .

N o t e : S ettle d in J ap a n i n 1 9 80 & o m s o u t h e a s t As ia . T ok y o B ay t o s o u t h w e st e rn J a p an

( O k ut a n i , 2 0 0 0) .
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G e n u s X e n o st r o b u s

X e n o s t r o b u s s e c u ris (L a m a r c k
,
1 8 1 9)

Plat e 3
,
Fig . 3

O c c u r r e n c e s : I s e B ay ( L o c . l l); O s ak a B ay (L o c . 3 a n d 4) ･

S y n o n y m : L i m n o p e m a j b rt u n ei H a b e

J ap a n e s e n a m e : K o u r o e s o k a w ahib ari g a l

D e s c n pt l O n : S h ell el o n g at ed a n d w e akly i n n at ed ･
V e nt r al m a rg i n W e akly c o n c a v e a n d

p e ri o st r a c u m i s d a rk p u rple a n d s m o o th ･

S h ell l e n gth : 3 0 m m

S h ell h eig ht: 9 m m

H abit at: h a rd a nd s o 氏b ott o m s i n i n te rti d al z o n e t o 1 0 m _

D i strib u ti o n : T ok y o B ay t o s o u th w e st e r n J ap a n .

N o t e : S ettled in J ap a n i n 1 9 7 0
'

s & o m An str ali a o r N e w Z e al a n d ･ It w a s c o n fi r m e d in

T o k y o B ay t o K o chi P r ef e c t u r e a n d J ap a n S e a sid e o f Y a m a g u chi P r e f e c t u r e i n 1 9 8 0
'

s ･

A ft e r y e a r 2 0 0 0 distri b uti o n h a s e x p an d ed in v a ri o u s p a rt s of K y u sh u , K an t o r e g i o n

e x c ept N iig at a n
･

e fe ct u r e a n d n o rth of lb a r aki P r ef e c tt w e ･ ( M O E J ap a n)
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S u bfa m ily M u s c ul i n a e I r ed al e

G e n u s M u s c u li st a Y a m a m o t o a nd H ab e

M u s c ulLs
.

t a s e n h a u s L

-

a B e n s o n
,
1 8 4 2

Pl at e s 3 a n d 5
,
Fig s . 2 a n d 2 2

O c c tu T e n C e S : I s e B ay ( L o c s .
2

,
3

,
5

,
8 - 1 0

,
13); O s ak a B ay (L o c s 1 8 -5)

s y n o n y m : M o di ol a b eila r di m a T ap p a r o n e - C a n e fr i; B r a chi d o n t e s a q u a riu s G r ab a u et

K i n g .

J ap a n e s e n am e : H ot ot o g l S u

D e s c r lPtl O n : S h ell thin c o m p r e s s ed
, p e ri o st r a c u m g r e e ni sh b r o w n

,
w e ak rib s in a n t e ri o r

e n d an d s m o o th . R a di al str lP e S i n p o st eri o r p a rt .

Sh ell le n gth : 2 0 m m

S h ell h eig ht .

'

6 m m

H abit at: i nt e rtid al t o 2 0 m .

,
l n e elg r a s s .

D i st ri b uti o n : all a r e a s fr o m 計血10 ry e r e gi o n (J ap a n S e a c o a st of R u s si a) t o s o u th C hi n a

S e a .
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S u p e rf a m ily O str e oid e a W ilk e s

F a m ily O st e ri d a e W ilk e s

S ub fa mi 1y C r a s s o str ei n a e T o rig o e

G e n u s C r a s s o st r e a S a c c o

C r a s s o st r e a g ig a s (T h u n b e rg ,
17 9 3)

Plat e s 3 a n d 5
,
Fig s . 2 2 a n d 4 8

O c c u r r e n c e s
1

. I s e B ay (
l
L o c s .

1 - 4
,
6

,
8

,
1 0 -1 3); O s ak a B ay ( L o c s ･

1 - 8
,
1 0)

sy n o n y m : o st r e a l a p e r o u ･ u

'

S cl v e n ck
,
0 ･ t a l L

'

e n w h a n e n s 由 C r o s s e
,
0 ･ pli c a t a C h e m n it z

,

0 . s hjk a m e Am e m ly a
,
0 . el o n g a t e Am e m ly a .

J ap a n e s e n a m e
I

. M a g aki

D e s c n pt1 0 n : Sh ell is w hite t o p l 叩1ish b r o w n a n d i r r e g ul a ry f old e d ･

S h ell l e n gth : 1 3 c m .

S h ell b eig bt: 6 c ⅢL

H abit at: i n t e rtid al t o 5 m .

,
i n b a y s

,
1e 瀧 v al v e c e m e n t e d t o r o c k s a n d st o n e s I

D i strib uti o n : K u ril isl a n d s
,
J ap an S e a

,
R u s si a , S a k h ali n

,
K o r e a

,
Y ello w S e a

,
B o - h ai

,

C hi n a
,
s o u th e a s t A 5i a .

5 5



S u p e rf a mi ly C a rdit oid e a Fle m i n g

F a mi ly C a r ditid a e Fle m l n g

S u bfa m ily C a rditi n a e Fle m i n g

●
ヽ

G e n u s C w dit a B r u g u le r e

C a rdita l e a n a D u n k e r
,
1 8 6 0

Pl at e 5
,
Fig . 2 9

O c c u 汀e n C e S : O s ak a B ay (L o c s . ト5
,
7 -1 0)

S y n o n y m : C ･ c u m in g L
'

a n a D u n k e r ･

J ap a n e s e n a m e : T o m a y a g a l

D e s c n p tl O n : S h ell is s m all a n d thic k , o u t e r s u rf a c e i s o rn a m e n t e d wi th 1 8 rib s wi th

n o d ul e s .

Sll el1 le n g th : 3 c m .

S h ell h eig ht: 1
.
5 c m .

H abit at: i nt e rtid al t o 2 0 m .

,
att a ch e d b y b y s s u s t o st o n e s a n d g r a v el .

D i strib uti o n : M ut s u B ay ( A o m o ri pr ef e c t u r e an d s o ut h w a rd s
,
T s u g a r u p e ni n s ul a

,
J ap a n

S e a
,
E a s t C hin a S e a

,
K o r e a

,
T ai w a n

,
s o u th C hi n a S e a .

5 6



S up e rf a m ily M a ct r oid e a L a m a r ck

F a m ily M a ct ri d a e L a m a r ck

S u b fa mi ly M a ct ri n a e L a m a r c k

G e n u s k l a c t r a Li n n a e u s

S u b g e n u s M a c t r a s ･ s t r ･

A4 a ctTla ( M a ctTTa) c h in e n si s P hilippi ,
1 84 6

Pl at e s 3 a n d 5
,
Fig s _ 9 a n d 3 5

O c c u r r e n c e s : I s e B ay (L o c . 2 - 1 3) ,
O s ak a B ay ( L o c s .

1 -4
,
6 - 8)

S y n o n y m : M , s ul c a t a ri a D e sh a y e s ,
M . c a m e o p L

.

Ct a Pil sbr y ･

J ap a n e s e n a m e : B ak a g a l

D e s c n pt 1 0 n : Sh ell is s u bt ri g o n al ,
thi n

, gl o s sy a n d c o m m a r g l n al ri b s wi th b r o w n r a dial

st r e ak s .

S h ell l e n g 也: 8 c m .

S b ell 血eigbt: 6 c m .

H a bit at: i nt e r tid al t o 2 0 m . , s a n d a n d m u d

D ist ri b u ti o n : O t s u c hi B ay ,
H o k k aid o

,
O k h otsk S e a

,
K u ril isl a n d s

,
J ap a n S e a , E a st C hi n a

S e a
,
R u s s i a , S ak h ali n ,

K o r e a , C hi n a
,
B o - h ai

,
Y ell o w S e a

,
T ai w a n .

5 7



M a c t r a ( M a ct r a) v e n e r!
'

f o r m i s R e e v e
,
1 85 4

P late 2 a n d 5
,
Fig s . 1 9 - 2 0

O c c u 汀e n C e S: I s e B ay (L o c . 1 -1 3) ,
O s ak a B ay ( L o c s .

ト3)

S y n o ny m : M . s ul c a t a ri a D e sh ay e s
,
M . c a m e o pi ct a Pilsb r y .

J ap a n e s e n a m e : S hi o
一 鮎ki

D e s c n pt 1 0 n : Sh ell is s u bt ri g o n al , thi n a n d o rn a m e n t e d w it h l o w c o m m a r gi n al ri b s ･

S h ell 1e n gth
･

.
4 5 c m

S h ell h eig ht: 4 c m .

H abit at: i nt e rtid al t o 2 0 m .

,
s a n d a n d m u d

D istrib uti o n : n o r th e a s t e r n H o n sh u ( M iy agi P r e fe c t u r e) a n d s o u th w a rd s
,
S e t o I nl a n d S e a

,

J ap a n S e a
,
E a s t C hi n a S e a

,
s o u th e rn P ri m o ri y e r e gi o n (J ap a JI S e a c o a st o f R u s si a) ,

K o r e a
,

Y ell o w S e a , C hi n a , s o u th C hi n a S e a ,
H ai n a Jl

.

5 8



F a m ily D o n a cid a e FIe m l n g

G e n u s D o n a x Li n n a e u s

S u b g e n u s C hi o n S c op oli

D o n a r ( C hi o n) s e m ig r a n o s u s D u ik e r
,
1 8 7 7

P lat e 2
,
F ig . 7

O c c u rr e n c e s : l s e B a y ( L o c . 9 -1 0) .

S y n o n y m : D . p r o x i m u s B e rti n
,
D ･ i n tr o r a di at u s Y ok oy a m a

J ap a n e s e n a m e : F uji - n o -h a n a -

g a l

D e s c n pt l O n : Sh ell is s m all
,
s ubtrig o n al a n d th ic k ･ O u te r s u rf a c e i s o rn a m e n t e d w ith r adi al

riblets .

S h ell le n gth : i .5 c m .

S h ell h eig b_t: 1 c m .

H abit at: s a n d b o tt o m of u pp e r i nt e rtid al z o n e .

D istrib u ti o n : B o s o P e n i n s ul a a n d s o u th w a rd s
, j ap a n S e a ( O g a P e n i n s ul a) ,

T ai w a n
,

H ai n a n
,
H o n gl ( o n g ,

s o u th e rn C hi n a
,
I n di a n O c e a n , w e st e rn P a cific I

5 9



F a m ily P s a m m o bii 血 e Fle m l n g

S ub fa m ily P s a m m o bii n a e Fle m ln g

G e n u s N u tt a lli a D all

N u tt alh
.

a j a p o n i c a ( R e e v e
,
1 8 5 7)

Plat e 2
,
Fig . 1 6

O c c u rr e n c e s : I s e B ay ( L o c s . 5 - 13) .

S y n o n y m : S o l et elli n a olt
'

v a c e a J ay ,
P s a m m o b ia o li v a c e a J ay I

J a p a Jl e S e n a m e : I s o - s hiji m i

D e s c n pt l O n : Sh ell is c o m p r e s s e d s m o o th a n d c o v e r e d w 地 thic k p e ri o st r a c u m .

S h ell l e n g 也: 4 c m .

S h ell h eight: 3 c m .

H abit at :i n t e rtid al t o 1 0 m .

, s a n dy m u d

D ist ri b u ti o n : s o u th e rn H o k k aid o a n d s o u th w a r d s , T s u g a r u P e n i n s ul a
,

s o u th e rn K u ri1

i sl a n d s , S ak h alin
,
K o r e a

,
C hi n a

,
Y ell o w S e a ,

B o
- h ai .

6 0



F a m ily S ol e n id a e l a m a r ck

G e m lS S ol e n Li n n a e u s

S ol e n g r a n di s D u nk e r
,
1 8 61

Plate 3
,
Fig . 2 3

O c c t ∬ e n c e s : I s e li ay (L o c s . 3
,
5 - I O

,
1 2

,
13)

S y n o n y m : S . b e c kii G r ab a u a n d K i n g ,
P s a m m o bi a o li v a c e a J ay ･

J ap a n e s e n a m e : 0 -

m at e

D e s c ri pti o n : s h ell la rg e a n d c yli n d ri c ally st r ai gh t
,

o ut e r s u tf a c e i s c o v e r e d wi th t hi c k

p e ri o str a c u m .

S h ell l e n g th : 1 5 c m .

S h ell h eigh t: 3 3 c m

H abit at: i nt e rtid al t o 75 m .

,
s a n d .

D i strib u ti o n : B o s o P e ni n s ul a a n d s o u t h w a rd s ,
J ap an S e a ( O g a P e ni n s ul a) ,

e a st C hin a S e a
,

K o r e a
,
C hi n a

,
Y ell o w S e a ,

B o
-h ai ,

H ai n a n
,
s o u th C hin a S e a .

6 l



F a m ily C o rbi c ulid a e L a m a r c k

S u b fa m ily C o rb ulin a e L a m ar ck

G e n u s C o rb t

l

c u l a M e g e rl e Y o n M d hlfeld

C o rbi c ui a
.G u m i n e a ( M t

'

lll e r
, 1 7 7 4)

Pl at e 2
,
Fig . 1 8 a -b

O c c u r r e n c e s : l s e B ay (L o c s . 2
,
5 , 6 , 7 ,

8 a n d l O) .

Sy n o n y m : C o rbi c ul a l e a n a (P ri m e) , C o r bi c u l a jl u m i n alis ( M ull e r) ,
C o rbi c ul a m a n il e n s is

(P bilip pi)

J ap an e s e n a m e : T ai w a n -

s hiji m i

D e s c n pt1 0 n : S h ell is y ell o wi sh b r o w n wi th c o n c e n 廿i c e v e nl y sp a c e ri d g e s o n th e s u rf a c e .

S h ell le n g 血: 4 c m .

S 血ell 血eig b.
t: 3 .5 c m .

H abit at: l a k e s a n d st r e a m s wi th silt , m u d , s a n d a n d g r a v el s u b st r at e

D ist rib uti o n : n a ti v e t o s o u th e a st e rn C hi n a
,
K o r e a

,
s o u th e a st e r n R u s si a a n d t h e U s s u ri

B a si n ( L a c h n e r e t a l . 1 9 70) .

N o t e : C olle ct e d i n J ap a n i n 1 9 85 a n d c o n fi r m ed i n th e w at e r w a y o f O k ay a m a p r ef e ct u r e

i n 1 9 87 a n d e st ablish ed i n v a ri o u s p a rts of K a nt o
,
K y u sh u a n d S hik o k u P re f e c tu r e ( M O E

J ap an ) .

62



S u p e rf a mi ly V e n e r oid e a R afi n e s q u e

F a m ily V e n e ri d a e R a 血
.
e s q u e

G e n u s M e r et rix L a m ar c k

M e r et rix p et e c h ia /is ( L a m a r ck
,
18 1 8)

P lat e 3
,
Fig . 1 2

O c c u rr e n c e s : l s e B a y ( L o c s . 1 1 - 13)

J ap an e s e n a m e : S hin a
- h a m a g t ui

D e s c n pt l O n : Sh ell is tri a n g u l a r wi th v e r y s h all o w p allial sin u s ･
P o st e r o

- d o rs al m a rg l n i s

m o r e c o n v e x th a n M . l u s o ri a .

S h ell le n g 血: 7 .5 c ⅡⅠ.

S h ell h eig ht: 6 .2 c m .

H abit at: s a n dy m u d b ott o m i n l o w e r in t e rtid al t o 2 0 m ･

D istrib uti o n : c e n tr al H o n sh u ( M ie fh
･

e f e c t u r e) ,
w e st e rn K y u sh u ( A ri ak e inl a n d s e a);

w e st e rn K o r e a t o c o a s t al C hi n a .

N o t e : s e e dl in g s w e r e i nt r o d u c e d i nt o M ie P r ef e ct u r e i n 1 9 6 9 a n d K a g a w a P r ef e c t u r e i n

1 9 75 弧 d spr e ad 血t o T ok y o B ay 丘o m 1 99 7 t o 2 0 0 1 ( M O B
,
J ap 弧) ･

6 3



G e n u s R u dit a p e s C hia m e 血

R u dit ap e s p ht
'

lfj p in a r u m ( A d a m s a n d R e e v e ,
1 8 5 0)

Plat e 2
,
Fig s . 2 6 a

-

c

O c c u rr e n c e s
･

. I s e B ay (L o c s . I - 1 3) , O s ak a B ay (L o c s . 1 -1 0)

S y n o n y m : T a p e s j a p o n t
.

c a D e sh ay e s ,
T ･ s e m id e c u s s a t a R e e v e

,
T ･ D u c a li s R 6 m e r

,
T ･

D ef u r c a t a Q u ayle .

J ap a n e s e n a m e : As ar i

D e s c n ptl O n : Sh ell is o v al thi n a n d in 瓜at e d
,
o ut e r s u rf a c e i s o rn a m e n t e d wi th r adi al ribl et s

an d g r o w th li n e s .

Sh ell le n g 也: 4 c m .

Sh ell h eigh t: 2 .5 c m .

H abit at: i nt e rtid al t o 1 0 m .

,
c o ar s e s a n d a n d st o n e s

,
m u d .

D istri b u tio n : H o k k aid o a n d s o u th w a rd s
,
J ap a n S e a

,
e a s t C hi n a S e a

,
R u s si a

,
S ak h ali n ,

K o r e a , s o u t h C hi n a S e a
,
Y ello w S e a

,
B o - h al

,
H o n gk o n g ,

c o a s t al C hi n a .
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R u dit a p e s b n Lg u i e r e H a nl e y ,
1 8 45

Pl at e 2
,
Fig s . 2 3 a - ち

O c c u rr e n c e s : I s e B a y ( L o c s . 1 - 8
,
1 0 -1 3) ,

O s ak a B a y ( L o c s .
1 - 10)

S y n o n y m : T a p e s v a ri e g a t a H a nl e y ,
T ･ t e s s ellat e A d a m s a n d R e e v e

,
T ･ p u n i c e a D e sh ay e s

,

T . v i o l a s c e n s D e sh ay e s , T . c in e r e a D e sh ay e s .

J ap a n e s e n a m e : H i m e - a s ari

D e s c rlPt l O n : S h ell is s m all , o v al a n d i n fl at e d ,
o ut e r s u rf a c e i s o r n a m e n t e d wi th r a dial

riblets a n d 丘n e g r o w 也1i n e s .

S h ell le n g th : 3 .5 c m .

Sh ell h eight: 2 .5 c m .

H abit at: i n t e rtid al
,
c o a r s e s a n d a n d st o n e s , m u d .

D ist rib u ti o n : n o r th e a st e rn H o n sh u a n d s o u th w a rd s
,
J ap a n S e a

,
e a st C hi n a S e a

,
K o r e a

,

s o uth C hin a S e a , C hi n a , s o u l.
h e a st e rn A si a

,
A u st r ali a

,
I n d o P a cifi c .
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G e n u s P a p hi a R 6 di n g

S u b g e n u s N e o t ap e s K u r o d a a nd H ab e

P a p hi a (N e o t a p e s) u n d u i a t a B o r n
,
17 7 8

Plate 2
,
Figs . 2 2

O c c u l T e n C e S : I s e B a y (L o o s . 1
,
2

,
4 -6

,
11 - 1 3) ,

O s ak a B ay ( L o c s ･ 4 -7
,
9 - 1 0)

S y n o n y m : VTe n u s r L

.

m O S a P hilippi ,
T a p e s v e m i c o s a R e e v e

,
P a r a t a p e s s c o r d a l u s lr e d al e ･

J ap a n e s e n a m e : Iy o - s u d a r e

D e s c n pt1 0 n : Sh ell is th i n
,

shi n n l n g 弧 d b r o 耶 Iish wi th d a rk n et w o rk p att e r n a J T a n g e d

r adially .

S血ell 王e n 紳 : 4 .5 c m .

Sh ell h eig ht: 2 .3 c m

H abit at: s ub tid al t o 2 0 m .

,
m u d i n b ay s .

D istrib u ti o n : n o rth e a st e r n H o n s h u (I w at e P r e f e ct u r e) a n d s o u th w a rd s , S e t o I nl a n d S e a
,

J ap a n S e a ( O g a P e ni n s ul a) ,
e a st C hin a S e a

,
K o r e a , T ai w a n

, s o u th C h in a S e a
,
B eib u g u lf

,

P hilip p i n e s
,
A u st r ali a

,
I n d o P a cific ･
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G e n u s P h a c o s o m a J u k e s - B r o w n

P h a c o s o m a j ap o n i c u s ( R e e v e
,
1 8 5 0)

Pl at e 2
,
Fig . 2 2

O c c u rr e n c e s : I s e B ay (L o c s . 2
,
3

,
5

,
6

,
8 - 1 3) ,

O s a k a B ay (L o c s ･ 1
,
2

,
4 - 6

,
9)

s y n o n y m : c yth e r e a t u m id a G r a y , A rt e m i s d u plt
.

c a ta R e e v e
,
A . t e n u il a m ell a t a S o w e rb y ,

D o si n i a sp e c ul a ri s R 6 m e r .

J ap a n e s e n a m e : K ag a m l
-

g al

D e s c n pt 1 0 n : Sh ell is ci r c ul a r wi th r e g ul a rly sp a c ed c o m m ar g l n al ri b s a n d w ith d e ep

p alli al sin u s .

Sh ell le n g th : 7 .5 c m

S h ell b eig bt: 7 .5 c m

H abit at: s u btid al t o 6 0 m .

,
血 e s a n d .

D istrib uti o n : s o u th e rn H o k k aid o an d s o u th w a r d s
,
J ap a n S e a ( T s u g a m P e n i n s ul a) , e a st

C hi n a S e a
,
K o r e a ,

Y ello w S e a
,
C hi n a ( B o -h ai

,
H o n g K o n g ,

H ai n an , s o u th e r n c o a s t) ･
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G e n u s G l o bi v e n u s C o e n

G l o b i v e n u s t o r e u m a G o u ld ,
18 5 0

Plat e 5 , Fig .
3 4

O c c u r r e n c e s : O s ak a B a y (L o c s . l
,
2)

S y n o n y m : V
r

e n u s j u k e sii D e sh ay e s
,

V . c r e b r is u l c a S o w e rb y ,
V ･ s c u lp ta D e s h ay e s ,

V

h a w a i e n si li
･

D all
,

B a rt s ch a n d R e h d e r
,

V ( Ve n t ri c o l a r ia ) t o r e u m a G o u ld i n O kn ta mi
,

2 0 0 0) .

J ap a n e s e n a m e : M a r u - s u d a r e -

g a l

D e s c n ptl O n : S h ell is s ub ci r c ul a r a n d thic k ･ O u t e r s u r f a c e i s o rn a m e nt e d wi th r e g u l a r

sp a c e d n o d ul o u s c o m m a rg l n al l a m ell a e wi th gr o w th li n e s .

S h ell l e n g 血: 2 .5 c m .

S h ell h eig ht: 2 .5 c m

H abit at: s u btid al t･o 2 00 m .

,
s a n d a n d g r a v el .

D i st rib u ti o n : B o s o P e ni n s u l a a n s s o u th w a rd s
,
J ap a n S e a (s o u th e rn N iig at a P r efb ct u re

,

e a st C hin a S e a
,
s o u th C hi n a S e a , P hilip pi n e s , C hin a ( B eib u gilf ,

H ai n an ) ,
t r opic al P a cifl C ･

6 8



G e n u s S a x id o m u s C o n r ad

S a x id o m u s p u rp u r a t a (S o w e rby ,
1 8 5 2)

Pla土e 2
,
Fig s . 2 2

O c c u rr e n c e s : I s e B ay (L o o s . 2
,
3

,
5
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D e s c n ptl O n : Sh ell is la rg e o v al
,
thick a n d w hit e t o y ell o w i sh ･ O u t e r s u r f a c e is o r n a m e n t e d
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J ap a n e s e n a m e : U r a
-k 喝a m i

D e s c n pt l O n : Sh ell is a n g ul at ed a n d t r u n c at e d p o st e ri o r m ar g l n ･ O u t e r s t d a c e i s pla e

b r o w n a n d shi n y wi th c o n c e n tri c riblets .
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4 . S u m m ar y

1 . I s e a n d O s ak a B ay s sh o w u n lq u e t a X O n O m i c al c o m p o siti o n
. O s a k a B ay h a s th e high e st

sp e ci e s di v e r sity (1 0 5) b ut l o w e r Si m p s o n
'

s I n d e x (8 .6) w hich is a r e n e c ti v e of a l o w e r

fr e q u e n c y of b e a ch sh ell m ollu sk s . I s e B ay h a s sp e ci e s di v e r s lty Of 8 1 w ith high e r

Si m p s o n
'

s h d e x (10 .9) w hic h i n dic at e s hig h e r & e q u e n cy of b e a ch sh ell m oll u sk s
,
th u s

b e n 也ic p r o d u c ti o n i s big 血.

2 . I s e B ay c o n t ai n s 3 6 % g a st r o p od s p e ci e s a n d 64 p e r c e n t bi v al v e s p e ci e s . O n 血e ot h e r

h a n d
,
O s a k a B a y h a s 5 5 % g a str o p od s a n d 4 4 % bi v al v e s .

3 . E a ch lo c ali ty i n I s e B ay c o n t ai n e d 1 ,0 4 6 in divi d u al s o n a v e r a g e (S D - 5 90) a n d th at in

O s ak a B ay h a s 6 66 in di v id u al s o n a v e r a g e ( S D - 3 0 2) .

4 . P r e s e n c e o f alie n sp e ci e s w a s r e c o g ni z ed i n b oth b ay s . F r e s h d e ad sp e ci m e n s a r e

m o stly c oll e ct ed at th e s a n d b e a c h e s of ls e B a y h o w e v e r
,

old d e a d o n e s a re c oll e ct e d i n

O s ak a s an d b e a ch e s .
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