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A b s tra c t

To clarify the roles of a grapsid crab Hemigrapsus penicillatus in the organization of 
macrobenthic communities of boulder habitats in a brackish Gamo Lagoon, we examined colonizations 
by small animals of two experimental boulder habitats with and witout Hemigrapsus in a selected 
season (from Nov. 1993 to Dec. 1993). The results revealed that the presence of the crab increased 
the relative abundance of a free-living amphipod Melita setiflagella and decreased the species richness 
of small animals. Both the abundance of Melita and the total abundance of small animals did not 
significantly differ for the two habitats, although the presence of Hemigrapsus tended to increase the 
Melita abundance and to decrease the total abundance. On the other hand, the abundance of four 
tube-dwelling species (Corophium uenoi, Grandidierella japonica, Neanthes japonica, and Pseudopoly- 
dora kempi japonica) and two free-living species (Jesogammarus hinumensis and Gnoriposphaeroma 
rayi) were lower in the presence of Hemigrapsus than in its absence. In particular, the remarkable 
decreases of two abundant species, Corophium and Grandidierella, reflected the increase of the 
relative abundance of Melita in the presence of Hemigrapsus. The crab also influenced the 
accumulation of sediment into the experimental habitats : the sediment was more abundant in the 
absence of Hemigrapsus than in its presence. Five rare species (Dimorphostylis sp„ Pseudopolydora 
kempi japonica, Prionospio japonicus, Heteromastus filiformis, and Nuttallia olivacea) appeared only in 
the habitat without the crabs. The high species richness in the absence of Hemigrapsus was mainly due 
to the appearances of these species requiring sediment for their living site. These results and the 
previous laboratory study, in which susceptibilities of some small crustaceans to Hemigrapsus 
predation were investigated, indicated that the crab affected the community structure of the boulder 
habitat by reducing sediment and/or consuming such sluggish species as Grandidierella and 
Corophium.

In t ro d u c tio n

T h e  eco lo g ica l com m unity, th e  assem b lage  of in te ra c tin g  sp ec ie s , is  s t ru c tu r e d  by th e  v a rio u s
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in te r re la tio n s h ip s  link ing  th e  ind iv idual sp ec ies . T h e  re la tio n sh ip s  m u ltip ly  w ith  th e  in c re a se  in 

sp ec ie s  r ic h n e s s  of a  com m unity, and many of th e  lin k ag es a re  su b tle  o r  ep h em e ra l (P u tm an , 

1994). T h e re fo re , th e  com m unity  s t ru c tu r e  is  an ex trem e ly  com plex en tity . H ow ever, com m unity 

ec o lo g is ts  have o ccasio n a lly  found ou t th a t  a sing le  sp ec ie s  po p u la tio n  d e te rm in e s  and  ch an g es the  

w hole com m unity s t r u c tu r e  by such  p ro c e s se s  a s  p re d a tio n  (e.g., P a in e , 1966; M enge el al., 1994), 

b io tu rb a tio n  (e.g., R h o ad s  & Y oung, 1970; W ilson , 1981 ; T am ak i, 1984 ; K ikuch i & M ukai, 1994), 

and h a b ita t  c re a t io n  (e.g., M ukai, 1990; N ish ih ira , 1992a; M atsu m asa  & N ish ih ira , 1994 ). I t  is 

im p o rtan t, th e r e fo re , to  c la r ify  if  th e  com m unity in c lu d es a sp e c ie s  w hich  h a s  a com m unity -w ide  

in fluence  and, if  so, w hat p ro c e s s  th e  sp ec ie s  is  involved in.

T h e  aim s of th is  s tu d y  a re  to  e v a lu a te  th e  im portance  and to  c la r ify  th e  ro le  o f a g ra p s id  c rab  

Hemigrapsus penicillatus in th e  o rg an iza tio n  of the com m unity develop ing  on th e  b o u ld e r  h a b ita t  in 

th e  b ra c k ish  Gam o L agoon  in S en d a i, Jap an . T h e  c ra b  is  a  ‘t r u e  e s tu a r in e  sp e c ie s ’ w idely 

d is tr ib u te d  in e s tu a r ie s  in Ja p a n  (O no, 1959 ; G osh im a et al., 1978 ; O g u ra  & K ish i, 1985 ; F u k u i & 

W ada, 1986 ; M atsu m asa  & K ikuch i, 1 9 9 3 a), and is  a re la tiv e ly  la rg e - s iz e d  and ab u n d an t com ponent 

of b o u ld e r h a b ita ts  (O kam oto & K u rih a ra , 1989 ; M atsu m asa  & S h ira is h i ,  1993). T h e  com m unity of 

th e  b o u ld e r h a b ita t  in th e  Gam o L agoon  is  c h a ra c te r iz e d  by i t s  low sp e c ie s  r ic h n e s s  re f le c t in g  th e  

g en e ra l tr e n d  o f e s tu r in e  e co sy s tem s (e.g., M cL usky , 1 9 89 ). T h e  life  cyc le  and p o p u la tion  

s t r u c tu r e  o f Hemigrapsus in th is  a re a  w as d e sc r ib e d  by O kam oto & K u rih a ra  (1987 ). In  ad d itio n , 

th e  se t tle m e n t se a so n s  w ere  a lso  re p o r te d  fo r  som e of th e  com m unity’s com ponen ts such  a s  an 

o y s te r  Crassostrea gigas and b a rn a c le s  Balanus spp . (O kam oto & K u rih a ra , 1 989 ; M atsum asa , 

1994). T h e re fo re , e x p e rim en ta l in v es tig a tio n s  can be  eas ily  d esigned . In th e  p re s e n t  s tu d y , th e  

e f fe c t of th e  a d u lt Hemigrapsus on th e  co lo n iza tio n s of b o u ld e r  h a b ita ts  by sm all an im als w as 

exam ined  u s in g  an e x p e rim e n ta l h a b ita t (the  b a sk e t co n ta in in g  s to n es) in a se le c te d  sea so n  (from  

Nov., 1993 to  D ec., 1993 ). T h e  e f fe c ts  of th e  ad d itio n a l s e ttle m e n t of Hemigrapsus and  of such  

s e s s ile  sp e c ie s  a s  b a rn a c le s  and o y s te rs  w hich change th e  h a b ita t  s t r u c tu r e  w e re  s e p a ra te d  from  

th e  in ten d ed  e f f e c ts  in  th is  s tu d y  conducted  in th e  s e le c te d  seaso n .

M a te r ia ls  a n d  M e th o d s

T h e  f ie ld  ex p e rim e n t w as c a r r ie d  ou t in th e  channel of th e  b ra c k ish  G am o L agoon  in S en d a i, 

Ja p a n  (38° 15’ N i 141° 01’ E ) .  T h e  env ironm en ta l c h a ra c te r is t ic s  have been  p re v io u s ly  d e sc r ib e d  

(M atsum asa  & K u rih a ra , 1988). Tw o h o rizo n ta l w ooden fra m e s  w e re  p laced  in th e  channel on 2 

Nov. 1993. F o u r  sp h e r ic a l p la s tic  c o n ta in e rs  co n ta in in g  fo u r  s to n e s  (8  to  10 cm in d ia m e te r)  w ere  

fa s te n e d  to  each  fram e . E ach  c o n ta in e r c o n s is te d  of tw o h em isp h e rica l m esh b a s k e ts  (m esh size ,

0.8 cm) jo ined  to g e th e r  by sc re w s  and w ing n u ts  a s  in F i g . l . In to  fo u r  o f th e  e ig h t c o n ta in e rs , fo u r 

ad u lt Hemigrapsus ( 2 m ales  and 2 fem ales; m ean c a rap ace  w id th s +  1 S E , 1.9 ±  0.35 cm fo r  m ales 

and 2.1 dz 0.06 cm fo r  fem ales) w ere  enclosed , w hile th e  c ra b s  w e re  ex c luded  from  th e  o th e r  

c o n ta in e rs . W e a lso  p laced  a n o th e r  s e t  of ex p e rim en ta l h a b ita ts  in w hich th e  c o n ta in e rs  had  a 3.0 

cm gap fo r  a llow ing  th e  c ra b s  to  go in and o u t f re e ly , bu t th e s e  w ere  acc id en ta lly  lo s t. On 16 D ec. 

1993 (44 days a f t e r  b e in g  s e t  o u t ) , th e  tw o type  of ex p e rim en ta l h a b ita ts  (w ith  and w ith o u t th e  

c ra b s )  w e re  c a re fu lly  p u lled  up from  th e  w a te r , and th e  co lo n ized  sm all an im als  and th e
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Fig. 1 The experimental habitat. The spherical containers consisting of two hemispherical 
mesh baskets were tightly fastened to the wooden frames by nylon fishing line.

accu m u la ted  sed im en t w ere  w ashed  o ff in a b u ck e t con ta in ing  w a te r. T h e  sm all an im als w ere  

co lle c te d  on to  a 0.5 mm m esh siev e , and fixed  w ith  10%  b u ffe re d  fo rm alin . T h e  an im als w ere  so r te d , 

id en tif ied , and coun ted  in th e  la b o ra to ry . T h e  sed im en t in the  w a te r  p a ss in g  th ro u g h  th e  0.5 mm 

m esh s ieve  w as a lso  co lle c ted  u sin g  a 0.063 mm m esh s ieve  and th en  w eighed  a f te r  d ry in g  a t  40°C 
fo r  72 h.

O kam oto  & K u r ih a ra  (1987) found  th a t the Hemigrapsus popu la tion  h a s  a tw o -y e a r  life  span  

and c o n s is ts  of tw o s iz e  (age) c la s se s . T h e  c ra b s  u sed  in th is  s tu d y  w e re  from  th e  la r g e r  s ize  c la ss . 

T h e  d e n s ity  ( 4 c ra b s  p e r  one c o n ta in e r  =  955 c ra b s /m 3) w as lo w er than  th a t o b se rv ed  in O kam oto 

& K u r ih a ra ’s s to n e - f i l le d  tr a p  w hich allow ed th e  c ra b s  to  go in and  ou t fre e ly  (c.a. 2500 — 5500 

c ra b s /m 3 = 1 0  — 23 c ra b s  p e r  one co n ta in e r; ca lcu la ted  b a sed  on th e  s tu d ie s  by O kam oto & 

K u rih a ra , 1987 ; 1989). S in ce  th e  s e ttle m e n t of Hemigrapsus re a c h e s  a maxim um  d en s ity  from  S ep . 

to  O ct. (O kam oto & K u rih a ra , 1987), and th a t  of b a rn a c le s  and o y s te r s  w hich change th e  h a b ita t 

s t r u c tu r e  re a c h  th e i r  m axim um  d en sity  from  Aug. to  S ep . (M atsum asa , 1994), th e s e  e f fe c ts  of th e  

ad d itio n a l s e t tle m e n ts  of c ra b s , b a rn a c le s , and o y s te rs  w ere  excluded  in th is  e x p e rim en t from  Nov. 
to  D ec.

T h e  K o lm o g o ro v -S m irn o v  one -sam p le  te s t  w as u sed  fo r  exam in ing  th e  n o rm a litie s  of th e  

d is tr ib u tio n s  o f d a ta  and  of som e tra n sfo rm e d  d a ta  (sq u a re  ro o t, lo g a rith m ic , a n d /o r  a rc s in e  

s q u a re  ro o t tr a n s fo rm a t io n s ) .  H ow ever, in som e s e ts  o f d a ta , none of th e  tra n s fo rm a tio n s  

p ro d u ced  norm al d is tr ib u tio n s  re q u ire d  fo r  p a ra m e tr ic  m ethods. T h e re fo re , th e  e f f e c ts  of th e  

p re s e n c e /a b s e n c e  of Hemigrapsus on th e  co lo n iza tio n s of sm all an im als and on th e  sed im en ta tio n  

w as exam ined  by a n o n -p a ra m e tr ic  m ethod , th e  M ann-W hitney  U te s t ,  u s in g  S Y S T A T  (W ilk inson ,
1992).

R e su lts

In th r e e  o f th e  fo u r  ex p e rim en ta l h a b ita ts  w ith  Hemigrapsus, one c ra b  d isa p p e a re d  from  each 

(i.e., th e  num ber of c ra b s  enc lo sed  d e c re a se d  from  fo u r  to  th r e e ) . A ll c ra b s  d is a p p e a rin g  w ere
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fem ale  (m ean c a ra p a c e  w id th  +  1 S E , 2.0 ±  0 .10cm ).

T h e  m an ipu la tion  of Hemigrapsus a ffe c te d  th e  accum ulation  of sed im en t in to  th e  ex p e rim en ta l 

h a b ita t: th e  sed im en t w as s ig n ific an tly  m ore ab u n d an t in th e  absen ce  of th e  c ra b  th an  in i t s  p re sen ce  

( p < 0 .0 5 ;  F i g . 2 ,  le f t  f ig .) . T h e  s u r fa c e s  of s to n e s  in th e  p re se n c e  of th e  c ra b s  w ere  co v ered  w ith 

s e d im e n t; how ever, th o se  in th e i r  ab sen ce  w ere  c le a r .
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Fig. 2 The amount of sediment accumulated (mean ±  1S E ; left fig.) and the relative abundances of small 
animals (right fig.) in the experimental habitats with vs. without Hemigrapsus. The relative 
abundances of all the small animals except Melita, Corophium, and Grandidierella (the three most 
abundant species) were subsumed under ‘others’.

O nly an  am phipod  Melita setiflagella show ed a s ig n ific an t in c re a se  in i t s  r e la tiv e  abundance  in 

th e  p re s e n c e  of Hemigrapsus th an  in i t s  ab sence  ( p < 0 .0 5 ;  F i g . 2 . r ig h t  f ig .) .  T h e  re la tiv e  

abundance  of tw o tu b e -b u ild in g  am phipods Corophium uenoi and  Grandidierella japonica w ere  

s ig n ific an tly  lo w er in th e  p re se n c e  of th e  c ra b s  th an  in th e i r  ab sen ce  ( p < 0 .0 5 ) . F o r  th e  o th e r  sm all 

an im als , th e  re la tiv e  abundance  of a f re e - liv in g  am phipod Jesogammarus hinumensis, a f re e - liv in g  

isopod  Gnorimosphaeroma rayi, and  a tu b e -b u ild in g  annelid  Pseudopolydora kempi japonica w ere  

a lso  lo w er in th e  p re s e n c e  of th e  c ra b s  th an  in th e i r  ab sen ce  (p < 0 .0 5 ) .

T h e  to ta l abundance  of sm all an im als tended  to  be h igh  in th e  absen ce  of th e  c rab , b u t th e  

d if fe re n c e  w as n o t s ig n if ic a n t be tw een  th e  tr e a tm e n ts  ( p = 0 .7 7 ; T a b le  l ) . T h e  abundance  of Me­
lita d id  no t d if f e r  s ig n ific an tly  e i th e r  (p —0.25 ), a lthough  it  w as h igh  in th e  p re se n c e  of Hemigra­
psus. On th e  o th e r  hand, fo u r  tu b e -b u ild in g  (Corophium, Grandidierella, Neanthes, and  Pseudo­
polydora) and  tw o f r e e - l iv in g  (Jesogammarus and Gnorimosphaeroma) sp e c ie s  w ere  s ig n ific an tly  

m ore ab u n d an t in th e  absence  of th e  c ra b s  ( p < 0 .0 5 ) . F iv e  sp e c ie s  a p p e a re d  only in th e  absence  of 

th e  c ra b s , and th e s e  sp e c ie s  r e q u ire  th e  sed im en t fo r  th e i r  liv ing  s i te s . S p e c ie s  r ic h n e s s  (num ber 

of sp ec ie s ) w as s ig n ific an tly  h ig h e r  in th e  absence  of Hemigrapsus th an  in i t s  p re se n c e  (p < 0 .0 5 ) .

D is c u s s io n

T h e  r e s u l ts  o f th is  s tu d y  show  th e  p re se n c e  of Hemigrapsus in c re a s e s  th e  re la tiv e  abundance  

of an am phipod Melita setiflagella, b u t d e c re a s e s  th o se  of such  sp e c ie s  a s  Grandidierella japonica 
and Corophium uenoi ( F i g . 2 ) .  S in ce  a s e t  of ex p erim en ta l h a b ita ts  o f w hich th e  c ra b s  had th e  run
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Effects of Hemigrapsus on colonizations of small animals in a boulder habitat. 37
Table 1

Abundances and number of species (mean ±  1SE /  habitat) of small animals on the two types 
of the experimental habitats. Asterisks indicate significantly higher values 

(Mann-Whitney U test; p<0.05).
Presence /  absence of HemigrapsusSpecies ------------------------------------------------------------------------
Presence Absence

Melita setiflagella 309.8 ± 74.27 192.0 ± 58.98
Corophium uenoi 34.0 ± 7.76 89.3 ± 22.21*
Grandidierella japonica 6.5 ± 2.40 78.3 ± 24.23*
Jesogammarus hinumensis 2.5 ± 1.56 23.3 ± 4.72*
Gnorimosphaeroma rayi 15.0 ± 1.63 25.3 ± 3.59*
Sinelobus ( =  Tanais) stanfordi 1.8 ± 0.85 2.0  ± 0.41
Dimorphostylis sp. 0 0.3  ± 0.25
Hemigrapsus penicillatus 2.5 ± 1.19 2.8  ± 1.11
Neanthes japonica 0.3 ± 0.25 6.8  ± 1.55*
Pseudopolydora kempi japonica 0 2.3  ± 1.11*
Prionospio japonicus 0 1.8 ± 1.18
Heteromastus filiformis 0 0.3  ± 0.25
unidentified nematode 0.3 ± 0.25 0.8  ± 0.25
Nuttallia olivacea 0 0.3  ± 0.25

Total abundance 372.5 ± 76.19 425.0 ± 113.97
Number of species 6.8 ± 0.95 10.5 ± 0.65*

w as acc id en ta lly  lo s t, we could  no t d e te rm in e  the  ro le s  of th e  c ra b  in n a tu ra l h a b ita ts ; how ever, 

O kam oto & K u rih a ra  (1989) r e p o r te d  th a t  Melita setiflagella' w as th e  m ost ab u n d an t am ong th e  

top  tr e e  dom inan t sm all an im als in th e i r  s to n e  f ille d  c o n ta in e rs  of w hich th e  c ra b s  had the  run

I I Melita 
YA Corophium 

|  Grandidierella

C P A

Fig. 3 The relative abundances of the top three dominant small animals in the three types of habitats. 
( C ) Okamoto & Kurihara’s stone-filled basket trap in which Hemigrapsus could go in and out freely 
(based on the data on Sep. 1984 ; Okamoto & Kurihara, 1989), ( P ) the experimental habitats with the 
crabs in this study. (A ) the experimental habitats without the crabs in this study.
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11 Okamoto & Kurihara (1989) referred to this species as M. koreana.
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( F i g .3 ) .  B a se d  on an  an a ly s is  of th e  Hemigrapsus po p u la tio n  s t r u c tu r e  in  th e  G am o L agoon  

(O kam oto  & K u rih a ra , 1987), th e  d en sity  of th e  c ra b s  u sed  in th is  s tu d y  w as lo w er th an  th a t 

o b se rv ed  fo r  O kam oto  & K u r ih a ra ’s s to n e - f i l le d  c o n ta in e r  (see  a lso , M a te r ia ls  a n d  M e th o d s ) .  

T h e re fo re ,  th e  p re se n c e  of Hemigrapsus a p p e a rs  to  a ffe c t th e  re la tiv e  abundance  of sm all an im als 

in  th e  h a b ita ts  in w hich th e  c ra b s  can go in and  o u t fre e ly .

T h e  c ra b  Hemigrapsus is  an om nivore, and i ts  c a rn iv o ro u s  n a tu re  h a s  b een  d e sc r ib e d  

(K u rih a ra  & O kam oto, 1987 ; O kam oto  & K u rih a ra , 1989 ; M atsu m asa  & S h ir a is h i ,  1993). In a 

la b o ra to ry  e x p e rim en t, M atsu m asa  & S h ira is h i (1993) show ed th a t  su s c e p tib i l i ty  of a  f r e e - l iv in g  

am phipod  Melita to  th e  c ra b  p re d a tio n  w as s tr ik in g ly  lo w er th an  th a t of a s lu g g ish  tu b e -b u ild in g  

Grandidierella. In  ad d itio n , i t  w as o b se rv ed  th a t  a n o th e r  tu b e -b u ild in g  am phipod  Corophium w as 

m ore su sc e p tib le  to  Hemigrapsus p re d a tio n  than  Melita (p e rs . o b s .) . B ec a u se  th e  abundance  of 

Melita w as n o t a f fe c te d  by th e  p re s e n c e /a b se n c e  of th e  c ra b s , and  th a t  o f Grandidierella and 

Corophium w as d e c re a s e d  by th e  p re se n c e  of th e  c ra b s  (T a b le  l ) ,  th e  re la tiv e ly  s e v e re  p re d a tio n  

o f th e  c ra b  on such  v u ln e rab le  sm all an im als a s  Grandidierella and Corophium p ro b ab ly  re f le c te d  

th e  h ig h e s t r e la tiv e  abundance  of Melita w hose su s c e p tib i li ty  to  th e  p re d a tio n  w as low.

A n o th e r  p o ss ib le  m echanism  fo r  th e  in c re a se  in th e  r e la tiv e  abundance  of Melita in th e  

p re se n c e  of Hemigrapsus is  th e  red u c tio n  of sed im en t by th e  c ra b  (F ig .  2 ) .  O f th e  s ix  sp e c ie s  w hich 

d e c re a s e d  in th e  p re se n c e  of Hemigrapsus, fo u r  w ere  tu b e -b u ild e r s  w hich re q u ire d  th e  sed im en t 

(T a b le  l ) .  I t  seem ed  th a t  th e  c ra b s  re d u ced  th e  sed im en t fo r  th e  liv ing  s i te s  of th e  tu b e -b u ild in g  

sp e c ie s , and  th en  d e c re a s e d  th e i r  abundance . T h is  may be re la te d  to  th e  low sp e c ie s  r ic h n e s s  in th e  

p re s e n c e  of Hemigrapsus. A ll five sp e c ie s  w hich did no t a p p e a r  in th e  e x p e rim e n ta l h a b ita t  w ith  

Hemigrapsus a lso  r e q u ire  sed im en t fo r  th e i r  liv ing  s i te s . T h e  red u c tio n  of sed im en t by Hemigrapsus 
may be  due to  th e  c ra b ’s feed in g  a n d /o r  moving. In  th e  Gam o L agoon , i t  is  f r e q u e n tly  o b se rv ed  th a t  

th e  om n ivorous c ra b  feed s  on a tta c h e d  m a te r ia ls  on h a rd  s u b s tra te s .  On th e  o th e r  hand, d ep o sited  

sed im en t may be re s u sp e n d e d  by th e  m ovem ents of Hemigrapsus. B ecau se  bo th  of th e se  e ffe c t  of th e  

c ra b  on th e  sed im en ta tio n  a p p e a r  to  be o v e re s tim a te d  in o u r  e x p e rim en ta l h a b ita t  w hich enc lo sed  

th e  c ra b s , th e  re la tio n sh ip  betw een  th e  accum ulation  of sed im en t and  th e  c ra b ’s a c tiv ity  r e q u ire s  

m ore  d e ta ile d  ex am ina tions.

T h e  d e c re a s e  in th e  sp e c ie s  r ic h n e s s  in th e  p re se n c e  of Hemigrapsus is  a lso  one of o u r 

in te re s t in g  find ings. T h e  ex p e rim e n t w as c a r r ie d  o u t in th e  s e le c te d  se a so n  (from  Nov. to  D ec.

1993) a f t e r  th e  sum m er se t tle m e n t p eak s  of Hemigrapsus and such  s e s s ile  sp e c ie s  a s  an o y s te r  

Crassostrea gigas and a b a rn a c le  Balanus amphitrite w ere  o v e r (O kam oto  & K u rih a ra , 1987; 

M atsu m asa , 1994) . In  fa c t, th e  s e t tle m e n ts  of s e s s ile  sp e c ie s  d id  no t o ccu r, and th o se  of 

Hemigrapsus w e re  q u ite  few  and did no t d if fe r  in th e  p re se n c e  o r  in th e  absen ce  of th e  ad u lt c ra b s  

(T a b le  1 ) .  T h e re fo re , th e  e ffe c t of th e  a d u lt Hemigrapsus w as c le a r ly  show n in th is  s tu d y , b u t the 

e f fe c ts  o f th e  ju v en ile  c ra b s  and th e  s e s s ile  sp ec ie s  on th e  sp e c ie s  r ic h n e s s  of th e  sm all an im als 

rem ain  unknow n and a re  w o rth  in v es tin g a tin g . S in ce  th e  nu m b er of new ly s e t t le d  Hemigrapsus 
(c a rap ace  w id th < 3 .0  mm) from  S ep . to  e a r ly  O ct. a re  e x p ec ted  to  be o v e r 70 in d iv id u a ls  p e r  o u r 

e x p e rim en ta l h a b ita t  (c a lcu la ted  b a sed  on O kam oto  & K u rih a ra , 1987), b io log ica l in te ra c t io n s  such  

as  co m p e titio n s  and p re d a tio n s  be tw een  th e  juven ile  Hemigrapsus and  th e  o th e r  sm all an im als  a re  

p re d ic te d . On th e  o th e r  hand, se ttle m e n ts  of s e s s ile  sp e c ie s  a re  im p o rta n t fo r  sm all an im als  in  th e
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s t r u c tu r a l  m o d ifica tio n s  of h a b ita ts . W ith  th e  g row th  of s e s s ile  sp ec ies , s u b s tra te  s u r fa c e s  and 

m icro  h a b ita ts  a s  liv ing  s i te s  fo r  sm all an im als in c rea se . T h is  p ro c e s s  w as r e f e r r e d  to  a s  ‘h a b ita t 

p ro v is io n ’ in w hich th e  body of an in h ab itan t p ro v id e s  seco n d ary  space  fo r  co lo n iza tio n s  by o th e r  

sp e c ie s  (N ish ih a ra , 1 9 9 2 a ; 1993), and has been  c o n s id e red  one of th e  m echan ism s involved in the 

p ro m o tio n  and m ain tenance  o f b io d iv e rs ity  (M ukai, 1978; 1990; N ish ih a ra , 1992b ; M atsu m asa  & 

N ish ih a ra , 1994). T h e  h a b ita t s t ru c tu r e s  p rov id ed  by b a rn a c le s  and o y s te r s  h a rb o u r  a v a r ie ty  of 

sm all an im als  (T su ch iy a  & H irano , 1985 ; B ro s , 1987), e sp ec ia lly  th a t o f th e  o y s te r  Crassostrea is  

an im p o rta n t fa c to r  w hich d ire c tly  d e te rm in es  th e  sp ec ie s  com position  of the sm all c ru s ta c e a n s  in 

th e  Gam o L agoon  (M atsum asa  & K ikuch , 1993b; M atsum asa , 1994). In th is  lagoon, th e  s u r fa c e s  of 

h a rd  s u b s t r a te s  (inc lud ing  b o u ld e rs )  u n d er M ean Low  W a te r  a re  dom inated  by th e  o y s te r s  th ro u g h  

su cce ss iv e  se q u e n c e s  of s e s s ile  sp ec ies . T he  o y s te r  bed  is  dom inated  by Melita a s  w ell a s  the 

b o u ld e r h a b ita t,  b u t h a s  m ore sm all c re v ic e s  and n a rro w  sp aces  th an  th e  b o u ld e r  h a b ita t  lack ing  

o y s te rs . T h e se  m ic ro -h a b ita ts  c re a te d  by th e  o y s te rs  w ould o ffe r  re fu g e  from  the  la rg e r  

Hemigrapsus to  sm all an im als w hich a re  su sc e p tib le  to  th e  c ra b  p re d a tio n  and, w ith  th e  

accum ula tion  of sed im en t in them , w ould p ro v id e  liv ing  s i te s  fo r  in faunal sp e c ie s . In  add ition , 

M atu sm asa  (1994) a lso  re p o r te d  th a t  th e  o y s te r  co v e r w as high a t  s i te s  w here  th e  sed im en ta tio n  

r a te  w as low, a lth o u g h  th e  m echanism  w as unknow n. S in ce  th is  s tu d y  show ed  th a t  th e  am ount of 

sed im en t w as re d u c e d  by th e  p re s e n c e  of Hemigrapsus, th e  re la tio n sh ip s  be tw een  th e  a c tiv it ie s  of 

th e  c ra b , th e  sed im en ta tio n , and th e  co lo n iza tio n s of s e s s ile  sp ec ie s  a re  w o rth  in v e s tig a tin g  fo r  

u n d e rs ta n d in g  m echan ism s in c o n tro llin g  th e  com m unity s t ru c tu r e .
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