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E e lu o g i e a l R e l a t i o n shi P be tw e e n

M u d C r a b S c y l l a s e , , a at ( F o sr k a l ) a n d

M a n g r o v e s a n d th e P a t t e r n o f U t i l i z a t i o n

W e i Sh o u q i n g aF n H a n g qi n g Ch e n Ji a n

(G u a ngx i M a n g r o v e Res ae r e h C e n t e r , B七山 a i 536 000)

A加 tr act T h e coe l iog ca l r e l a iot sn 址 P be wt ee n mdu cr a b S c即“a

脚
r a勿 ( F o r s k a l ) an d am

n s r o vse
w as d se c r lbe d i n ht is aP pe

r
.

M a n gr o v e sw a m讲 a r e i mop art
n t r e rP od

u 比v e P】a eCS f or m u d 件 a加
,

wh eer Z Oe a e ,

m e幼10 伸 e ,

ju v e in les f r o m l s t ot 1 4ht in s

姗
, a d u l t cr a 加 a n d o v 琢er o u s 丈em a l e cr a加

w e r e f o u n d
.

M a n s r o v e r o o st a n d th e l ae f l i t et r a r e ht e s h el t e r s o f ht e m du er a b
.

hT
e oz aee an d

m ge al o Pa e of m时 c r a b ca
n n o r m ia l y g r o w a n d d e v el o P o n ht e

幽
n k ot n a n d de b r is th a t a r e w e ll

一 s u P lP ide in lr 曰 n s r o姆 s w a m声
.

了七e r e ar e a

OtI of P七乱瞬 0 1咖砒
,

M o Uu ` c a a
dn o us at c e a wh l c h

c o n
ist ut et ht e d e il c l o us 士侧川 5 o f ht e m u d e r a b i n 们n a n gr vo

e sw a m声
·

T h e l肚g er Cr a加 ab ve
a

rP 吐曰 e

cne fo r

os 己r e a ,

aB la 二5
an d Vi 夕朋 d咖 w hi c h us u a l ly am lP y a

hd el e
an d e n d a ng er ht e

man g r o v es
,

50 ht e mud 心r a b 15 he l时 u l fo r ht e
de

v e l o Pm en t o f th e ma
n gr o v e

co mm
u n 灯es

.

iF na ll y

a 阶ett
r n of eco l o ig ca l cu l t u r e o f ht e m u d e r a b in man gr o v e sw am PS w as s u g g e s t e d

.

K e y w or ds M a n gr o v es
,

c8 甲l al 脚
r a at (F o sr k ia )

,

〔沁。l o g ic a l r eat t fo ns h i P

M a n g r o v e s a r e th e w o do y Pl a n t s g r o w i n g a l o n g su b t r o Pic a n d t r o Pi e i n et r it 血1 z o n e s
.

T h e r e a r e

r i e h f o do s a n d f a v o u ar b le h a ib t a ts o f a n i m a ls in m a n g r o v e s w a mPS
,

m a n y a n 如 a ls a r e i n v i t e d u P t o

ht e r e t o f e e d a n d ot i n h a ib t ,
50 t h e ma n g r vo e f or est 15 a g o od s e a r a n hc

.

M o st o f mu d c r a bs 名e梦l勿 撇
r a at

( F o sr k a l ) w 址e h h a v e a h ig h e e o n om i e v ia u e s pe n d w h of e e y e le o f t he ir l i fe in m a n g r o v e s

wa m讲
.

hT
e

e e of o ig ca l er l a t io n s h iP be tw比 n ht e m u d e r a b a n d m a n g r o v e s 15 d e sc r i be d in d e iat l f r o m r

esu lst o f o u r

s t u di e s a n d P r e v i o u s i n fo mr
a t i o n s , a P a tt e r n of e e o lo 川ca l e u l t u r e of ht e m u d e ar b i n m a n g r o v e s w am讲

15 Pr o Po se d i n th is 皿pe r
·

1 M a t e r i a ls a n d M eht 以】S

nI uJ n e 6
,

198 4 t h e q u a n t i at it v e s t u d ie s o f ht e mdn w e r e ep r fo r m e d i n t h e m a n g r o v e w a et r

wa ys

a t aB i h u t o u
,

eB ih a i
,

C hi n a ( 2 1
0

2 5 , N
,

109
0

10
` E )

.

T h e a er a of ma
n g r o v es 15 a bo u t 40 hm 2

. ,

t he s挂e

of w a et r w a y s 15 1 / 6 s i z e o f m a n g r o v e s
.

hT
e w a et r w a y s w e r e a v e r a g e a v e r a s e l y di v id ed i n t o l a n dwa dr

r e g io n ,

而 dd le r e ig o n a n d sea w a r d er gi o n
.

T h e s pe e i m e n s w e r e eoll e e ted i n t h e th r e e r e班o n s m e n it o n ed

a b o v e , r e sP e c t i v e l y
·

T h e r e r a n do m qu a d r a st w e er P l a e e d i n ea e h er gfo n a n d ht e s七e of qua d r a t 15 SX

5m 2
.

T h e l a r v a e o f e ar b we er ca u hg t w i th P la n k t o n i e n e t i n ma
n g r vo e w a te r w a ys

.

T h e m a n g r o v e le a v es

we er Pul l ed o u t o f ht e w a et r ,

t h e m e 胆l oP a e a n d l s t ju v e n i l es a 恤 e h i n g t o m a n g r o v e l ea v es w e r e

sea
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eo ll ec t ed
.

T hemud r ea饰u nd er

m a
n grv o el ev a s ead n mui ( s011 w er ec aP U tr ed

.

Fi n aUy t heq 以d a t t, v a s

bl oc k树 u P w iht mu 山 011 an d t h e sae wa et r w i th i n i t w as e om Ple lyt
r e

om
v e d i n o r de r ot ca t ch a il mu d

ear 饰
.

T h e m e幼】。 pa e , t h e e a r ly uj v e n ile s ( l st t o 6ht )
, t he 户鸿 t」u v e n i l es ( 7ht ot 14ht l n sat r )

, 比 e

m a lse
,
fe m a le s

we er we U n ot ed er spe c it v el .y

T he qu a Uat it v e s t u d油 w e r e pe r fe r

me d 祖 ma
n gr o v e s、v a nnSP a l o n g G ua n gx i c o a s t 台 o m 1984 to

1992
.

T h e s t u dy s i t es in v o l v ed 孤 山 u t o u
,

D a 即 a n s h a , H e n ig u sh a n , Shu ie r , Y in gl u o , D a 耐 a o ,

Sh ul 抓n g ke n g adn J讯 n gP in s
.

T he d is tr i bu tl o n o f mu d e ar bs w a s su r v e y e d adn ht e ir e c o 1o 颐ca l

加h a v i o 址S 、v e 比 。 加盯 v e d
.

Oa at o n fe e id n g t yP es o f t h e m ud e r a b we er de t e rm i n ed o n ht e 比5 15 of ht e Pu bl i比 e d i n for m a it on s

( H il l
,
1976

, 197 9 ; W il 血ms
,

197 8 ; uL o e t a l
.

, 1986 ; rP a sa d e t a l
.

, 1 988 ; W亡i ,
19 90) adn t h e

f ie ld o b se r v a t i o n s , n o g讯 e o n et n t a n al y iss w e r e aett m Pt e d
.

2
.

1 R . , 。u cr e of the M u d O ab nI M a n gr o v es

111 41 ae r ly jU v e inl es
,

13

2 25m Z
m a n 砂vo e w a et r w a y s s i t u a et d a t aB 迈 u to u

po s t jvu e n il es o f the mud e r 的 we
r e f g u n d in

eB i ha i ( T a b le l )
.

.T bl . I T抽 . . 也旧口】 加 加 e Of th e q u 即灯加 . vI e s 翻泥梦 oj th e m u d cr .b ( 冼斗l坛 吕即 , 侧 她 ) 加
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,
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l st s详 劝m e n Zdn
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.

ej
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.
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N o et :

me
.

一毗明 10阵 勺 ej
.

一aer ly 拟ve 心 es ; jP
.

一详城」vu en il es ; ot
.

一ot 因
; lr

.

一 l a n dw a dr r egj o n .

mr
.

一m id dl e r egj o n 布 s r
.

一
sae w a dr r铭 i g n

45 z

aoe
e of ht e mdu e r a b w e r e e o l le e et d i n 3 ne st i n m a n gr o ve w a et r w a ys ase w a dt at aB ht u t o u in M a y

8
,

19 84
.

A ll z oe a e w e r e 3记 in sat r by m ic r os c 0 eP d e et r min a it o n
.

丁七e emb r a c i n s e r a bs
, m a it n g e r a bs

a n d o v ige r

ous fe m iae
e ar bs we er o b邵 r v e d i n man g or ve sw am P s a t hS

u ij i n g ken g , H e n g】us l ` an a n d

B时h u t o u r e s pe e it v ely in 19 84一 199 2 pe r lod
·

2
.

2 F 0 0 d r e , OU r Ce翻 o f t h e M u d C ar b in Man g or ves

矛

Th e oP l y c ha e at , S IPu n e u 加a e ,
Moll us ca

, s

ma ll Cur sat e ea
, e t e

.

a r e ht e f以劝 5 of m u d car 加 i n

ma
n g r o v e s w a m讲 (比 il , 197 6

, 197 9 ; W il l达m s , 1978 ; M a以 nt os h
,

19 82 ; L u o e t a l
.

, 1 986 ; P ar sa d

e t ia
.

, 1988 ; W e i ,
199 0)

.

96 s pe e ies
,

147
.

099 /m
Z
( fr e sb we i hg t ) of be n t址 c a们以m a l s w hi c h a er

也e CP . i b le f 以劝 5 of mu d e r a 加 we
r e e o 决e et d in 1992 a t Y in g lu o 加 y , o n e o f t h e m a 」o r m a 叱 r

voe

~
, 目 的 g G皿 n

脚
c“” t

.

hT ey in cl du e 49 s pe cj se
,

80
.

179 /m
Z

of Moll u 叙班 ,

41 3pe c ies
,

33
.

699 /m
t

of C r u sl a c e a a n d 6 O t h e r seP e油
,
32

.

969 /m 气

45 s pe e油 of be n t h l c a in ma is o n w ih ch ht e m dn e ar bs f e e d w e r e f o u n d in arn
n gr o v e sw a mPs a t

Sh u i扭n gk e n g in A 少11 23
, 1992

.

Th e y co n iss t o f 2 9 s pe eies of M o Uu s c a
,

13 s ep c l es of rC 仙at cea
a dn
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3o t he s r Pe e i e s
,

4 3 spe e ie s o f be n t hi e a n i m a ls o n w h i e h t he m u d e ar b s e a t w e r e d is e o v e r ed i n m a n g r o v e

aD gu a n sh a i n 199 2
.

T h e y i n e l u d e 25 s Pe e ies o f M o l l u s e a ,

1 7 sep e i e s o f C r u s at ee a a n d

Sep c l e S
·

s w a m P a t

o n e o ht e r

3 D I SCu s is o n

3
.

1 M a n g r o v e Sw a m sP A r e I m p o art
n t R e P r od u e it ve Pl a e e s o f M u d C r a bS

G a o e t a l
.

( 1 98 5 ) r e P o r t e d t h a t ht e r e w e r e m u d e r a b s i n m a n g r o v e s w a m p i n t h e J i u l o n g j ia n g

e s t u a r y
.

N a n d i e t a l
.

( 1 98 3 ) di s e o v e r e d ht e

mu d e r a bs i n m a n g r o v e 3 o f aS ga r is la n d
,

i n et r t id a l z o n e s ,

Su n d e r b a n s ,

I n d i a
.

H e a s m a n e t a l ( 1 983
,

19 85 ) a n d W e i ( 1 99 0 ) e o l l e e t e d m u d e r a b s f r om m a n g r o v e s

f o r e x ep r i m e n t s
.

T h e r e w e r e m u d e r a bs i n a l l ma n g r o v e s w am Ps o f G u a n g x i o n th e ba s i s o f s u r v e y
.

H i l l e t a l
.

( 1 97 4
,

1 9 7 5
,

1 9 8 2 ) i n di e a t e d th a t th e m u d e r a b s ep n ds m u e h o f i t s life e y e l e i n

m a n g r o v e ow a m Ps
.

J u v e n i l e s ( 2 0 t o 99 mm e a r a P a e e w i d t h ) w e r e r e s id e n t i n t he m a n g r o v e z o n e ,

r em a i n i n g t h e r e d u r in g lo w t i d e T h e m a j o r i t y o f s u b甜u l t e r a bs ( 10 0 t o 1 49 mm ) m i g r a t e d 讯 t o t h e

i n t e r t i da l z o n e t o f e e d a t h i gh t i de a n d r e t r e a r e d to s u b t i d a l w a t e r s a t l o w t id e
.

A d u l st ( 1 50m m a n d

l a r ge r ) w e r e m璐 t ly ca u g h t s u b t id a l l y a n d o n l y s m a l l n u m be r s w e r e ea P t u r e d i n i n et r t i da l z o n e a t h ig h

it d e
.

A f t e r m a t i n g
,

t h e m a t u r e f em a l es m ig r a t e d i n t o t h e o P e n s e a w h e r e t h e y e x t r u d e t h e i r e g gs
.

A r r io la ( 19 40 ) r e P o r t e d ht a t ht e f em a l e e r a b s m is r a to t u s e a t o r e l e a s e t h e i r e gg s
.

T h e l a r ge r m u d e r a b s

a r e e a sy ca u hg t by P r e d a ot r y b i r d s a n d P r e d a t o r y m a mm a 卜 i n m a n g r o v e sw am讲 d u r i n g l o w t i d e

be ca u se th e y h a v e a h i gh e r n u t r i t i o n
.

A s a r e s u l t
,

m o s t Po s tj u v e n i l e s
, a du l t s a n d o v i ge r o u s f e m a l e s

r e t r e a t t o s u b t id a l w a t e r s du r i n g l o w t id e a n d 9 0 i n t o m a n g r o v e s w a m Ps t o f e e d d u r i n g h i gh t id e
·

M ig r a it n g t o d e e ep r w a t e r s t o e s e a Pe f r o m Pr e da t o r s 15 a r e s u l t o f c o m P e t i t i o n f o r e x is t e n e e
.

A fe w o f

Po s t j u v e n i l e s , e m b r a e i n g e r a bs
,

m a t i n g e r a b s
, o v i ge r o u s f e m a l e s w e r e d is e o v e r e d i n G u a n g石 m a n g r o v e

sw
am sP

, a n d mOtS
o f t he m hs e l et r ed i n h o le s

.

I f ht e Pr e da t o r s w e r e P r e v e n t ed f r o m g o in g i n t o m a n g r o v e

s w a m Ps
,

m a n g r o v e s w a m Ps w o u l d b e f a v o u r a b l e Pla c e s f o r r e P r o d u c t i o n o f m u d e r a b s
.

3
.

2 M a n g r o v e s A r e N u sr e r i es o f F o od 一 o gr a n is m s f o r M u d C r a bs

M u d e r a bs h a v e be e n f o u n d t o be o m n i v o r o u s ,

f e e di n g o n m o l lu s e a , f i sh e s
, e r u s t a eea a n d a

mod e r a te am o u n t o f Pl a n t
.

M u d e r a b s h a v e la r g e , v e r y Po w e r f u l d i m o r Ph i e e he la e ,

m a n d i bu la a n d

m a 劝 l la
,

h a v i n g t h e a b il i t y t o e r u sh t he h a r d s he l l s a n d P ie k t h e f l e sh o f m o l l u sca (W I l l认m s ,

1 97 8 ;

L u o e t a l , 1 98 6 ; P r a sa d e t a l
,

19 88 ; We i
,

1 990)
.

Th e m u d e r a b 15 a P r e d a t o r o f s e ss i l e o r , lo w 一

m o v i n g be n th i e m a e r o i n v e r t e b r a t e s
, e h i e fl y m o l l u s ea a n d sm a l le r e r a bs

.

oP ed l o ca t i o n w as f o u n d by

e o n at e t e h em o r e ee tP i o n , u s i n g t h e d a e ty l s o f t h e

wa lk i n g l e g s
.

M o b i l e P r e y s u e h a s sm a l l e r a bs w e r e

t r a Pep d by t he le g s
,

w h i eh Pu l l e d t hem f o r w a r d t o w h e r e t h e y e o u l d b e P ie k e d u P by t h e e h e la (H il l
,

1 97 6
,

19 7 9 )
.

T h e m a n g r o v e l e a f l i tt e r ,

w h i e h a er d e e om Pose d b y 比 e et r i a
,

i n e r e a s e t h e m i n e ar l

n u t r i t i o n o f t h e s e aw a t e r i n w h i hc ht e P妞 n k t o n e x is t
.

T h e Pl a n k t o n a n d fn a n g r o v e de b r is a er th e go od

f o od s o f P o l y e h a e at
,

S IPu n e u l i dae
,

l a r y 韶 o f t h e C r u sat ce a
.

OF 0 ds o f t h e m ud e r a b a r e 盯e a t l y un r s e d

i n m a n g r o v e s w a mP s on t h e b a s is o f Pi o n e e r i n f o rm a t io n s a n d o u r sut d ies ( G a o e t a l
,

1 98 5 ; Z h o u e t

a l
. ,

19 8 6 ; N a n d i e t a l
. ,

1 98 3 )
.

M u d e r a bs P r e f e r O s t r e a
,

aB la 刀u s a n d 犷饭夕忍ad
毯 l a w h ie h a dhe r e t o

叼 酸
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ma ng r ov et e e ra s nd hv a ea ne gati v e e f fe et o n

a m
ng rv o

e g r owt h
.

Thi si mPli edt hat t h ed ev e lo Pme nt of

u md e ra b si n ma ng r ov e swa m Psw ou ld e nha n既 t h e e x Pa n si o n of ma ng r ov e e o m mu ni t y
.

3
.

3 Ma ng orv eF o ret s sA e rSh e lt e rs of MuC d a rb s

成

荞

Th eb ra neh e s,

l e a v es o f m a n g r vo es a er v e r y lu xu r i a n t a n d ht e r o o t s o f m a n gr o v es a r e e x t r e m e l y

e o mPle x
.

F o r e x am Pl e
,

be isd es la r g e u n d e r g r o u n d r o o st
,

ht e er a er h lgh ly d e v e l o Pe d a bo v e g r o u n d

Pn e u m a ot Ph o er a n d Pr o P r o o st
.

T h e h o l e s f o r m e d by t h e r o o st w e r e r e g a r d e d a s ht e s h e l t e r s f o r m u d

e r a bs
.

T h e lea f l i t t e r th a t a r ar n ge o ve r g r o u n d a r e a l s o ht e sh e l t e r s f o r th e m u d e r a bs
, s u e h a s t h e

m e ga lo 琳 e a n d uj v e n i l e s
.

We h r tm a n n e t al
.

( 199 0 ) r e P o r t e d th a t m e g lo P a e a n d j u v e n il e s at ge s o f

de ca Pod s w e r e a t t a e h e d t o ht e d r i ft i n g m a n g r o v e le a v e s a n d u t il 七 e d f l o a it n g m a n g r vo e l e a v e s a s a

tr a n s po rt me
e h a n i sm

.

T h is t r a n sp o r t 击e e h a n is m m a y m讯 i而 z e bo ht t加 r i sk o f p r e d a t o r a n d th e e n e r 盯

” qu i r ed t o i mm i g r a t e i n t o t he Pr e fe r r e d h a b iat t
.

P r a级 d e t a l
. ,

( 1 989 ) be l i e v e d th a t ma
n g r o v e s w a m讲

。 f fe r a e o n ge n ia l e n v i r o n m e n t w i t h d i v e ifs if e d f e e di n g h a bi t a ts f o r ht e m u d er a bs
.

T l l e m u d er a b 3 m a y

hs e l t e r un d e r m a n g r o v e l e a v e s , o r i n h o l e s o f m a n g r o v e r o o t 3
, o r u n d e r t h e mud d u r in g e bb

, 5 0 ht e

m u d e ar b s a r e d迁f i e u lt t o be f o u n d by P r e d a t o r s
.

M u d e r a b s ca n ca 3i l y e 3ca ep f r o m t he Pr e da t o r y f is h es

f o r ht e Pr o t e ct io n o f m a n g r o v e P n e u m a t o Ph o r e a n d Pr o P r o o st (H il l
, e t a l

. ,

1 982 )
.

3
.

4 T h e Pl a n o f e e o l o ig ea l c u l t u r e o f m u d e r a 加 in m a n gr o v e s w am Ps

冲

补

A s t h e fo rm e r d e s e r i Pit o n ,

ht e r e 15 a cl 瞬
e e ol og i ca l r e l a it o n hs iP be t w e e n ht e m u d e r a b s a n d

m a n g r o v e s
.

T h is 15 w h y m u d e ar be a r e u su a l l y n am e d “

ma
n g r o v e e r a be

" i n m a n y eou n t r i e s (M a e 认 t o sh
,

1 9 8 2 ; H e a sm a n e t a l
. ,

19 8 3 )
.

Th e e e o l o gi ca l eu lut r e o f t he m u d e r a b i n m a n g r o v e s w a mPs 15 e x Pe e t e d

t o o b at i n a h i gh e r e om m u n i t y 一 e e o n om y 一 e e o l o g i ca l e f fe e t
.

M a e i n ost h ( 1 982 ) PiO n t e d o u t ht a t t h e

m u d e r a b e u l t u r e d i n m a n g r o v e Po n d 15 a fa ir ly o PP o r t u n is t i e fe ede r o n sl o w 一 m o v i n g be n ht ie

i n v e r t e 份a et s a n d a P r e f e r e n ce f o r sm a l l e r a b s a n d bi v a lv e s
.

T he m u d e r a b ca n r e a hc a m a r k e at b le s让 e

1 0 ~ 15 em ( ca r a Pa e e w id t h ) i n 7~ 8 m o n ht ,
.

M a n g r o v e Po n d e u l t u r e of t h e mdu e r a b h a v e be e n

Par e t is e d i n se v e r a l So u ht e a s t A s i a n e o u n t r i e s , u su all y i n Po l y e u l ut r e w iht m il kf i hs o r pe n a e id 讲 a w n s
·

Li e t a l
.

( 1989 ) su gg es et d ht e e u l t u r e o f t h e m u d c r a b i n m a n s r o v e s
·

W e c o n s i d性r th a t t he e c o l o 颐aC l

e ul t u er of t he m u d e r a b s h o u l d be e o n d u e et d i n ht e r e gi o n w h e r e ht e m a n gor v es 15 lu x u r i a n t
, 5011 15

mu dd y or sa n d y 一 lo am
, w a et r 15 l e ss d u r i n g e bb

.

T h e er ig o n w iht sa l l o w w a t e r du r i n g lo w tid e s , sm a l l

w a v e du r i n g h i gh t i de s i n m a n g r o v e s w am sP 15 se le e te d a n d su r r o u n ded w i t h d e n 胎 r n e st f o r t he

i n t e r e u lut r e o f t h e jU v e n i le e r a bs
.

T h e m e ga l o Pa e a n d l st 一 i n sat
r ju v e n i les a r e e u lut r e d 4 t h一 t o s th 一

i n s at r j u v e n il e s ht e n t he y a r e o pe n e d t o w h o le m a n g r o v e s w am Ps ot be e u l tu r e d t o e o m m e r ei a l s i z e
.

( R g
.

1 )

A lht ou hg ht e e ul ut r e of mud e r a b has be e n d e v e lo Pe d e a r ly i n Gu a n g对
,

m os t o f t he e u l ut r e

a ct iv i t毗 w e er ca r r i ed o u t i n m a n 一 mad e P o n d s
.

T h e e e o l o g ie a l e u l t u r e o f m u d e r a be w i t h e n e l os in g n e t

in ma
n g r o v e s w am讲 n o t o n l y d e e r eas

e t h e b u ild in g e x ep n d iut r e , b u t a lso o f f e r a n a 扣 ar l l iv i n g

e n v i r o n m e n t a n d e n ou hg il v i n g SP a e e t o the m u d e r a bs
·
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.

S卿 alt
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aat
,

i n m a n 罗o V e sw a m Ps
·

R e f e r en e e s

1 A r r 沁扭 F J
.

A Pr e il m i n a r y s t u dy o f the l i f e 垃 s t o r y o f s 亡夕u a s e , , a la ( F o r s 恤 l )
.

P垃 l i P
.

J
.

Se i二 19 40
·

3 ( 3 )
:

437~ 454
.

2 G a o S H
,

L I F X
.
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o f m a n g r o v e i n th e J i u l o n g j扭 n g es t u a r y
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.

F u J讯n
.

T a iwa
n St r a i t

.

19 85
,

4 (2 ) : 17 9~ 19 1
.

( I n C址 ne
s e )

.

3 Hea sm a n M P
、

F ie ld e t D R L a bo
r a to r y s p a w n i呢 a n d ma

3 s r ea r i n g of ht . m a n g宜
vo
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,

S卿如 ae 汁n她
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.

f r o m f i r s t z
oe 二 t o f i r s t e r a b s at g e

.

A q u a e以 t u r 。 .

198 3
.
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4 eH as m a n M P
.
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r D R

,

She Phe
r d R K

.
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.
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.
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.
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,

aat
.

M a r
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Bi o l
. ,

197 4
,

32

(2 ) : 1 19 ~ 12 6
.

6 H i l l B J
.

Na t u r a l fO0 d
,

f o r eg u t e l e a r a n e e 一 r a t o a n d a e t i v i ry o f t加 er a b s 叼如 s 即 , a at
.

M a r
.

Bi o l
. ,

19 76
.

34
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:

109 ~ 116

了 H i l l B J
.
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.

M a r
.
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一 1979
,

5 5 ( 3 ) : 209~

2 14
.

8 H i ll B J
.
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.
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.

D is t r i b u t fo n o f Ju ve in le
.
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.

Bi ot
. ,

19 82
,

69 ( 2 ) : 11 7~ 12 0
.

9 L I F X
,

G a o S H
.
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u S Q

.

T he f a u n a r e , o u r e e s a n d th e i r e x Pl o iat t i o n a n d u Uil z a t i o n of m a n g r o v e sw a m Ps i n F u j扭 n

co a s r
.

F u J该 n F is h二 19 89
,

4 : 18~ 23
.

( I n Ch i n e s e )

1 0 L u o Y Y
.

W
e s S Q

.
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,
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.
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.
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S o c
. ,
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,
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,
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.
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.
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,
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