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Synopsis The life cycle o f  a  grapsid crab  Hemigrapsus penicillatus inhabiting  th e  intertidal boul
der shore was investigated in the G am ô E stuary over a  two-year period using stone-filled basket 
traps. O vigerous fem ales occurred from  June to  Septem ber, w ith the  m axim um  ratio  to the 
to tal num ber o f  adults being present from  A ugust to  Septem ber. M egalopac larvae settled 
intensively in Septem ber. I t  w as estim ated th a t only  0 .17%  o f  the  eggs produced in the 
popu la tion  developed as fa r as juveniles o f  0.3' cm  carapace w idth. By early  D ecem ber these 
had reached 0.6 cm w idth . L ittle fu rther g row th was evident until M arch , but by the  following 
D ecem ber individuals had reached 2.0 cm. M atu re  size was reached  10-11 m onths afte r 
settlem ent. Life tab le analysis o f  th is popu la tion  suggested a  2 -y ea r  life sp an  w ith  two 
overlapping cohorts.

Key W ords: Life cycle, Hemigrapsus penicillatus, D istribu tion , E stuary , Stone-filled basket traps
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F ig . 1. A  map of study  area show ing sam pling stations a t Gamô Estuary.
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Fig. 3. Size-frequency d istribu tion  of the  Hemigrapsus penicilla tus  population 
collected from  th e  in tertidal boulder zone (a) and the  experim ental basket 
trap  (b) in spring  (upper histogram s) and in au tum n  (low er h is to g ram s).
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C, D, E, F  and H  from  June 1984 to  Nov. 1985, at 
S t. G  and I from  June 1984 to  Sep. 1984, and a t S t. J 
from  June 1984 to  A ug. 1985.

83



Vol. 37, N o. 2 a  *  £

JtL& 'C 'ti. 1984ip  9 M A‘ b l9 8 5 ip  l  ^  J  Tr(OS)jPn]A;lt, 

ip*a 0.5cm C O ^ Ü i 'b ,  %

fúfPlSic'eo í - 7 f 4 v  A '-  © 't& 5 1 ÍB £ ,  VIM 0 .5crn ¿1 

± c O Í0 ^ 1 c E 5 ti : f  I f te já& fc  0 $  £  t & f r

h t c .  M m » . S ; h . f c A ^ i £ ,  t i k / o k ' i ï r y - v - ' i  V 

j f  =.-Ç£, I) ,J î f f l lZ .-J ô \ , 'X it7  'y s '  y  f f  ~  Helice tridens 

tridens b j C f f c Ä L ,  fäUII-hÖft©

H *  I  • J 3É .',7. "C ( i  -t- ^  X  A" =- Eriocheir japonicus  A>

100

UJ►-
<
CL

-J
§
>ec■D
IC I

0 10 20 3 0 4 0 5 0
T I ME  ( d a y )

Fig. 5. Survivals of Hemigrapsus penicillatus  when 
exposed to  the  sea water o f salin ities 32*¡ 
(a). 25*, (b). 13 (c). 8 *» (d), 3*9  (e) and 
0.5*» (f).

Í ¥ é S  A ug., 1987

í£Bvte;H:fc. A  • B  • Hite.&©<£ 5 

tifcMÊ. Rl*îb '  "C i , T 7 -t -i V A*-¿slgab bHfc  C k 
it, ^ 7 t - (  y  
& < ,

X , 1984ip 9 j] © ^ » « I f r o a t f M M E t t A i f e d W  
28.0*», BÍ1L&-C1Í29.3&, C t t > ^ t r l î 3 0 .3*9, D ite *  

T?(i30.5*o, E ite ,& t't i3 0 .5 * 9 , FJfe,& -C(£30.2%o, G 

i te * t? li3 0 .0 * 9 , Hite * A 'Ü 1 8 .0*9, I ife * -C ii l6 .2 * 9 ,  

J J 6 Ä * e » tl3 .4 * » * e * « 9 fc .  F ig . 5 it, C O A - to r a  
ta 7 R X f t i r ë  L
/ c 4 o - c à , s .  c ^ t c j ; 5

C O |S * f t ,
Ä o f f i t  '  S i JI l © ± M i c * a  V ■ c f lf tS d id 'f c  V > * f?  ¿  * tfS  

-tz> .

« * W © Æ * K - P l 'T
G *  I • J ite .í .O ^ 'X -A  y M * ¡ a S 4 'l9 # c L f c f c « > ,

A • B • C • D  • F. • F  • H iD & it l£ K .1 s lr f i '* X < r  y  

f A> b L t i  *  7 a- d y  A' -  ©WÉÜiJiJ © ¥  *ö 8U 
5 f ti ír f l8 ljK ^ L fc  (F ig . 6 ) . 0 . 5cm *

¡¿So a - t tH È J to ¥ I H I * ; B j r e & 9 ,  J t o t t t t J t í r i f t í E  

tM r& V 'O -e ,
« É ü l0 f£ 8 :¿L fc . teibic, Ü JgS ijO ^M iN JiK tflJ ïl:

3 00 -1 M A L E

UJ

5  2 0 0 -

-  J U N  ' 8 4

- J U L .
AUG.

9  1 0 0 -

^ S E P .
- O C T .

0J

NOV.
DEC.

-  J A N . ' 8 5
- F E B .  
-MAR. 
A P R .
MAY

- JU N . 
J U L .

AUG.

S E P .

OCT.
NOV.

0 1.0 20 3.0

, 3 0 0 - 1 F E M A L E

C A R A P A C E  W I D T H ( c m )

J U N  ' 8 4
O  1 0 0 -

JAN 8 5

OCT. 

N O V

0  1.0 2 0  3.0

C A R A P A C E  W I D T H  ( c m )
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S t. A , B, C, D, E , F  and H . Shaded area represents ovigerous females.
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Fig. 7. Seasonal variations in the  mean carapace w id th  of the  respective age 
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lines : S .D .).
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T able 1. Seasonal variations in the  percentage ratio  o f the  ovigerous females to the total m ature
sized (i>0.9  cm carapace w id th)ones collected in seven basket traps in 1984 and 1985.

1984 Jun . 6 Ju l. 6 Aug. 2 Sep. 7 Oct. 5 Nov. 21

0 4 .1  20.6 32.8 0 0

1985 May 1 Jun . 10 Ju l. 2 A ug. 5 Sep. 17 Oct. 29 Nov. 27

0 5 .5  10.9 30.6 21.1 0 0

Table 2. Seasonal variations in num ber of new ly se ttled  juveniles (< 0 .3 cm  carapace w id th )
collected in seven basket traps in 1984 and 1985. F igures in parentheses are num bers
of juveniles sm aller than  0.2cin in  carapace w idth .

Jun . 6 ’84 Ju l. 6 A ug. 2 Sep. 7 O ct. 5 Nov. 21 Dec. 13

0 0 0 482 363 88 27
(234) (149) (12) (0)

Jan. 18 ’85 Feb. 13 M ar. 4 A pr. 3 M ay 1 Jun . 10 Ju l. 2

56 63 28 11 34 2 0
(0) (0 ) (0 )  (0 ) (0) (0 )

A ug. 5 Sep. 17 Oct. 29 Nov. 27

0 328 106 76
(80) (14) (11)
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T able 3. D istribu tion  of new ly settled  juveniles sm aller than 0.3cm in carapace w id th  (Sep. 1984).

Station* A B C D E F G H  I J

No. of crabs/basket** 1 34 11 183 262 85 79 .  22 39 2

L arva

T age crab

* : See F ig . 1 ; ** : See F ig . 2.

T I M E  ( m o n t h )2.0 3.0
CARAPACE WIDTH ( c m)

Y = 9 4 3 .8 9 e135X 
(r = 0.973A)

Fig. 9. R elationship  between th e  carapace w idth  
and the  num bdr of eggs born by the 
ovigerous female.
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Z > k ,  1 .9 X 1 0 5 ¿ í i 2 > .  X ,  1 9 8 5 ^  9 y  h T'

j * * S t t f c EP iH 0 .3 cra * Í)! i5 O ÍS ^ -|!C lÍ3 2 8  (T able. 2 )

(Etc,
9 ñ  A 7 . f r -y h ®4>

K L $ ^ L f c ¿ - f S ¿ ,  f l5 K « L fc f i l# - -S rS r t t» * r t î i]  
5  ¿0 .1 7 %  ¿  &  9 , rcD ffi^W á^E P ifS  0. 3cm 

i  S  .

¿ © * £ { É ¿ ,  4 @ © P * I S * * ‘ Ç >Î*Ç >*i.fc«frR ©

Fig. 10. S urvivorship  curve of Hemigrapsus 
penicillatus.

(Fig. s) t*™
L t t o á i  Fig. 10 - e * * .

O f i l ^ o H K ,  0 .17%  £ T ?lcM />  L , 5&ÉTÍÍ 6 % ñ

B i t ^ o K Â ï Â ^ L m  L i i ’e>< ( n ^ ^ i s )  ( i® f *  
(F ig - 8 ) .  Í - L - C ,

#  »

f i b ,  í c t í - 7  t 4  y  i f - p m A L t < 3 S f e * ï ! I Æ
L t ,  ^ r g ^ í j f x o f c .

'¿ • f -  Ÿ  7 -y-T  y  * '-C D 5 í’T'i3lCOl>“C-T;'¿)5¿'h # í f i
(Ö ko, 1959 ;

« * » ,  1978),

¿ s  M P à ' b f ô  0.6km ( F i f e * )  ± S f t£

t #  < ¿ S Ä L t #  9 , f f i * ' - ^ W f ^ O ± ® ¡ i í ñ I P  

2.3km (  Iife ,& ) O H f r t 'è o f c .  1 9 8 4 ^ 9 ) ^ o ) c  

M M f t l C & J l ! * ■ S K * « £  Lf c . f êH,  I )fe * f
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Table 4. Comparison of life cycle tra its  of H. penicillatus among 4 localities.

T atara-U m i Estuary 
Locality (33°36’N, 130°24’E ), 

F ukuoka1*

'l'onda R iver Estuary 
(33°38’N. 135°24’E ), 

W akayam a2*

H irakala Bay 
(35°20’N, 139°38’E ), 

Kanagawa3*

Gamô Estuary 
(38°15’N , 141°1’E ), 

M iyagi

Carapace w id th  of 
th e  sm allest female 
carrying eggs (cm )

0 .6 -
0 .7

0 .7 -
0 .8 0 .8 0 .96

Breeding season M ar.-Nov. Jun .-N ov . M ar.-Sep. Jun .-S ep .

Brood num ber per 
year 5-6 2-3 1-2

No. o f  egga per brood
c.w . =  1.0cm 6149 2371 3641
c.w . =  1.5cm 19855 8134 ----- 7151
c.w . =  2.0cm 45612 ------ 14045

Season of settlem ent ------ A ug.-A pr. 
(peak in Dec.) ------ Sep.-N ov. 

(peak in Sep.)

Carapace w id th  of the 
largest crab (cm )

male ------ 1 .8 -1 .9 3 .3 3.23
female 2 .8 -3 .0 1 .6 -1 .7 2 .8 3.20

1)  P i l l a y  &  Ü N O  ( 1 9 7 8 )  ; 2 )  F u k u i  &  W a d a  ( 1 9 8 G )  ; 3 )  O g u r a  &  K i s u i  ( 1 9 8 5 ) .

SfiEtitfjie. 2%-cä o /c*s. o»o
(1959) O H £ t S X ¿  K - i H - S .  X , t r y - V ' t V i f

-  O t t f t f t t t X R O  2. n

( S T L - C f c 9 ,  : o : i

1 - W t H J I I W R t t l C l i t t S í r

7 -9 -4  9 f l± * ¡J* » < b l0 f l± íiJK :¡M tt:

3 » C j Ç t f iË £ * r a & U  f ë * Î è l 5 * f l T ? f t f S 2 c m f i £

T a b l e .  4  f c i i ,  A  ¡NI J É #  ( P i l l a y  &  O h o ,  1 9 7 8 ) ,  

£ 0 b É #  ( F ü k d i  &  W a d a ,  1 9 8 6 ) ,  I J ÿ i i f J É #  ( ' M T  • 

f t ,  1985), J H t t t # * :  ( P ß - t  ä  {c 7  -y- 4  V -ff— n T ffi

S M f t Ê f c S K L f c .  C < D % t > b ,  P Ü G c r a L - C i i A W É #  

o  t o * t £ E M f ö i c * <  j £ *  • & :I U fe # © fc © ttra s iK -e  

* 5 c ¿ í5 fc i« í. X, • m« • mjytË
» H f l *  3 cm ffö &  -C ¿5 *  ©  ic* j L  -C, f i R J É # ! * ? «

1 . 8 cm /j ' S  . 3 b K ,  ^  7 1 b

4 t íD « ¿ - ,  ¿ e m m i*
m<, ® fP ia i!cb * '> L -c* í» ), 
m t±£<ft'> -C \,^zb#iiA 'Z> . 5g*SSIB3ii, fiflí

< f t - s t f c  D, c o i s o i  
• o ¿  u^3i«MI»J©JK$aíatf 5 .

¿ c 6 - e ,  •{’■7 -9 - 4  y * ' = i D ^ u m ' B i n j E < ^ # - Ä ‘ 7  

fc¿5, « n * - ^ © j e * * S ÍP ÍE  < f c * 4 > t  - e f i  t  - r ^ s  t  

X, /«^eftA iib^^S fí^ /c^ ifí-c

i  3 8 «  b h  t z  Z.  ¿  t i ,  * a * í * ‘ f c  0  & m L  - C ^  £ # * 5*  

i - % O t r * 5 d î ,  C O ÿ ^ l t E f ê « * '  (197S)

Ir' 5  J; 5 k:*- 7  -9- 4  V ÿ s O S B I B i l i  

( f i 55200m /d ay ) ¿  ^  5 m E f f t jf t lc J :  -o A  t ,Â W * Ç > it  

b.

ffi s

1 . ^ w m - t ^ œ j i i i s i p « K : * 5 i t 2 .^ 7 - 9 - 4  - J i t - t b j à  

* Ä O tf i ( W « J e o Ä - ( f c iS r » # H c E 4 r o « > fc ^ ? Ä  {r y  1- 

* R R - f * £ ¿ K :J :9 W '< f c .
2. f t  f i  0 .5cm f t . h ©  ^  7  -9- 4  y A - c D - t A f f l i l l M P ^

¡a jP A 'lb ft  2.3km ( 9 f l « D * * Ä  

» » O t t » » ® l i » 1 6 . 2 % ) ± y îc Î  t O W l ^ S S t f e - C  

¿5 o  A.
3. {r 7  -9- 4  y  A - l í ,  3 £ ¿  L  A  9 f l  fCftfë&jO. 15cm© 

# ; A - - ¿  L -C fü lP ffi<  * © & 1 5 { r f l

- C f t ß  2 cm ¡5 ¿*Kl¡g t  f c .  b  h t s ;  A '

O fc . T í# í£*>- J: 4: 2  f t  ¿ f ê f c S h ,  <

£  % 2 tt fÇ Â ïf lff f  t  t i l ,  L  t t  > o  fe .

4. « l | | J « t t 6 f l ¿ * í » 9 f l * ' e s e > í l ,  * © » 1 0 :1 3 :8  fl

-  9  f l  l e f t  i  £ * >  O fc .  J E *  L  *A > ç>ÎÊSfli- í> i  - e j e l i ,  

*» ¿  * l l * f l  ißS-S-C* 5  -  ¿  iJSPIW Lfc.

5. t ó P f t 0  5 t» O Í W .1 7 5 4 a » í« # '- ¿ L t :S # L ,  *  
o f t - 6 * f l |« i c * © K j t f W '> - f  6 ¡M R  < í i ^ f l
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Summary

1. Investigations on .the d is tr ib u tio n  and the  
population s tru c tu re  o f  Hemigrapsus pen icilla tus  were 
carried  ou t frorA '1984 to  1985, using  basket traps 
filled  w ith  stones (7-10cm  d iam eter), in the  b rack ish  
Gamô E stuary , M iyagi P refecture.

2. H. penicilla tus  m ain ly  lived in spaces between 
stones or under stones. T h e  d is trib u tio n  of the  crabs 
larger than 0.5cm in  carapace wi d t h  was lim ited  
w ith in  2.3km  from  th e  r iv e r-m o u th  (16.2%  salin ity  
in th e  flow -tide).

3. Megalopae se ttled  intensively in Septem ber, and 
m etam orphosed in  to  juvenile crabs of about 0.15cm 
in carapace w id th . T h e ir  carapace w id th s  reached 
0.6cm  by eary December and scarcely increased 
th roughou t the  follow ing w in ter season, b u t began to 
increase in M arch and reached 2.0cm in December. 
I t w as suggesed th a t tw o age-class populations 
coexisted in the  same season and the  life span was 
tw o  years.

4. O vigerous fem ales occurred from  Ju n e  to 
Septem ber, w ith  th e ir  ratio  to  th e  to tal num ber of 
ad u lts  being h ighest from  A ugust to  Septem ber. 
They grew  up  to  m atu re  size in 10-11 m onth? afte r 
settlem ent.

5. T h e  num ber of juvenile crabs w as estim ated  to 
be 0.17%  of the  eggs produced in th e  population . 
T he rate o f decrease in th e  num ber of juvenile  crabs 
du rin g  6 m onths a fte r settlem ent w as abou t 66 
percent. T heir num ber scarcely decreased th roughou t 
the  follow ing 11 m onths, thereafter began to decrease 
gradually .

89


