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The life cycle of a grapsid crab Hemigrapsus penicillatus inhabiting the intertidal boul-

der shore was investigated in the Gamd Estuary over a two-year period using stone-filled basket

traps.

total number of adults being present from August to September.
It was estimated that only 0.17%
population developed as far as juveniles of 0.3'cm carapace width.

intensively in September.

had reached 0.6 cm width.
December individuals had reached 2.0 cm.
settlement.

overlapping cohorts.

Ovigerous females occurred from June to September, with the maximum

Mature
Life table analysis of this population

ratio to the
Megalopac larvae settled
of the eggs produced in the

By early December these

Little further growth was evident until March, but by the following

10-11
suggested a 2-year life

size was reached months after

span with two

Key Words: Life cycle, Hemigrapsus penicillatus, Distribution, Estuary, Stone-filled basket traps

la i; S) i

ir7t 1 y jS— Hemigrapsus penicillatus (de Haan)
<41ILTTI"'S

(Oso, 1959 ; -EftKds 1978 : « 1979 : Fukui &
W ada, 1986). try-y-d Vii'— @ £.
Blnowu-m , Pillay & Ono (1978), SIAUfia» (1978),

JIVA -»# (1985) *iie>© +;fcrt

nu, m, smmkjskibw **.©
-c* 9, «#W O#i6*-*O© *ftlcM L-C©O SF *tt4>fc
t,' (Fukui & Wada, 1986). Iryd Vif—
1987~ 7)3 1 H'Sffi

ft (H**62124007)

d »w n on

2) Present address Shizuoka Prefectural Fish

Farming Center, 1245- 13, Kuchino, Numazu City,
Shizuoka, 410-01 Japan.

81

tM E i-S C(IC* 9, fii'p

»i 11, (38«15°N. 141°1E)
mcés. 10iBfPHiicti, firnSEt»ofcftoAx©5 *
ém #4KfLbtiz.
«ryvdv

letio, *aHJU«I»Til® 5 ffiollll«*iJ:0'K5 o

um, 3 am itinum

. ««SHtti-jteoii, »IS*T«L,
aftcStlndsiSitk% g/U *i. tibrailliT iP
«O© «» IHEtE & IraK Lfc. P«h& *;L-Cli, jfff
y {S-X0""X 9{'fiJPr-IE]*>0-CA + B + C * DO 4
*EE€. PITIOISJRN 9+A Kiftin OcE«F G
Hel- CiihOi& M .0

C*D+E+F +Geln3***X #e5*ni* 9

-ym,

Fig. i te,

B



Vol. 37, No. 2 *

;ANAHITA R.

UMEDA R.

NAKITA R

SEI

NATORI R.
SENDAI BAY

ABUKUMA R

Fig. 1.

STONE

Fig. 2. with

diameter 7-10cm.

Basket frap filled with stones

A B +H-«JJItjWEJfrC**., £+J6© & M EJ6JAK,

V 1 (45cmx 28cm X 18cm) fafC

(Fig. 2)
1984425fl0A:i$IT$SW, f1U L t{U'TKffiTlo-¢i:
10cra<D)5TiCA:iSLfe. —'rn & K "'* 'r-y h * 3 lix if

X, "T.'r-y LF3CH#IELfc*--t*-Clcol,% T:i@ *|S[
fc*. «MM (tia K. % ¢f L fc. -»1198442 6 fly»p>
19854211f1 SXI8'rR<DfiiféftiJts:'3tz. X, D ito$S

<OfEEIEO —SB# (4nf) ICist-TT, 198442 9744%]

( 198547-54 + «© *#m w *ic, $553:;fd>
20~30»RB, 2A -et't*ISOffig® <, *£K1{iUU3
Ltit y 94y U CAICOt>t% +iljg "

£ £ ¥ & &

Aug., 1987

1 Km

GAMO ESTUARY

82

SENDAI
BAY

A map of study area showing sampling stations at Gamo Estuary.

0lo SIS4ri7icofec.
9P O |01£tt. 12BEOttW tt#O W »[4:ifJ£* 7> 1

L fc.
«7IS ¢, RjA*1«»Sii5W 4ii*3«IS8EE4:®0f, i

w o carstt,

EEO© foSflfflft*'S5y > "AKiO flWir; o t-T <m!£»»
EtEMRELm »k LXimtW IM

LA.

X, 1984479 m "'y-7-y h
Sj««i?TKW * (E”™ii“iocm) y
y ,« *—ir«fflU t:«SLfc. SfelC. 77 t4V #

-OttAW fEtW SB B ti, 32&, 25&, 13°%. 8 %o, 3
%>, 0.5& 0 6|B:W otti{iftffi0 STK4r200m10 fc*-* -
1 cmlfflig©*- 7
K I"tK ~~G 0 O,
31

KI® S 7cm@ AH,

94y A—i

iM if® 0S S L t.
»M IB +tt* - «c«4rdP-it& *»ofc.

20

M, «i6 [n]]i9iIL ,

is

h (IESIcioliSAffilScD Ite
féHIfeKasV'tiK fISILfc i, - ¢+ DttaK .
# . IfclC:}sI*?>EfM®8U
f« L fci,O 1 KIféA
LXZtci7-9-4 y*=0fP«giJ«0Ei>*{|gE®K :*i
ftST-7-9-4 y*'""© W JU ~13 M i*, CASSIE (1954)
0ASKij; 9**fisM mi»K :#*u coani® #*

Fig. 3 fi,
H*JO*-0,

ta > 5 .



Vol. 37, No. 2 JAPANESE JOURNAL OF ECOLOGY Aug., 1987

a
30-
10-
2.0
100-
O
CC.
u
@
50-
20

N=53."bcsket

3.0 2.0

100-

NsUO/ besket

50-

0 1.0 2.0
CARAPACE WIDTH (cm)

Fig. 3. Size-frequency distribution of the Hemigrapsus penicillatus population

collected from the intertidal boulder zone (a) and the experimental basket

trap (b) in spring (upper histograms) and in autumn (lower histograms).
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Fig. 6. Seasonal variation in the size-frequency distributions of the male (left)
and ithe female (right) crabs collected in seven basket traps placed at

St. A, B,C,D,E, F and H. Shaded area represents ovigerous females.
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Table 1.

£ M¥ a0 e

Aug., 1987

Seasonal variations in the percentage ratio of the ovigerous females to the total mature-

sized (i>0.9 cm carapace width)ones collected in seven basket traps in 1984 and 1985.

1984 Jun. 6 Jul. 6 Aug. 2 Sep. 7 Oct. 5 Nov. 21
0 4.1 20.6 32.8 0 0
1985 May 1 Jun. 10 Jul. 2 Aug. 5 Sep. 17 Oct. 29 Nov. 27
0 5.5 10.9 30.6 21.1 0 0
Table 2. Seasonal variations in number of newly settled juveniles (<0.3cm carapace width)
collected in seven basket traps in 1984 and 1985. Figures in parentheses are numbers
of juveniles smaller than 0.2cin in carapace width.
Jun. 6 84 Jul. 6 Aug. 2 Sep. 7 Oct. 5 Nov. 21 Dec. 13
0 0 0 482 363 88 27
(234) (149) (12) 0)
Jan. 18 85 Feb. 13 Mar. 4 Apr. 3 May 1 Jun. 10 Jul. 2
56 63 28 11 34 2 0
0) (0) (0) (0) 0) (0)
Aug. 5 Sep. 17 Oct. 29 Nov. 27
0 328 106 76
(80) (14) (11)
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Table 3.
Station* A B C D
No. of crabs/basket** 1 34 11

* :See Fig. 1 ; ** :See Fig. 2.
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Distribution of newly settled juveniles smaller than 0.3cm in carapace width (Sep. 1984).
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Table 4. Comparison of life cycle traits of H. penicillatus among 4 localities.
Tatara-Umi Estuary  'l'onda River Estuary Hirakala Bay Gamé Estuary
Locality (33°36°N, 130°24’E),  (33°38°N. 135°24°E), (35°20°N, 139°38E), (38°15°’N, 141°1°E),
Fukuokal* Wakayama2* Kanagawa3* Miyagi
Carapace width of 0.6 0.7
the smallest female 5 o 0.8 0.96
. 0.7 0.8
carrying eggs (cm)
Breeding season Mar.-Nov. Jun.-Nov. Mar.-Sep. Jun.-Sep.
Brood number per 5.6 .3 12
year
No. of egga per brood
c.w.= 1.0cm 6149 2371 3641
c.w.= l.5cm 19855 8134 - 7151
c.w.=2.0cm 45612 e 14045
Aug.-Apr. Sep.-Nov.
Season of settlement - (peak in Dec) T (peak in Sep.)
Carapace width 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) Pillay & UNO (1978) ;2) Fukui & Wada (198G) ;3) Ogura & Kisui (1985).
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filled with stones (7-10cm diameter), in the brackish
Gamo6 Estuary, Miyagi Prefecture.

2. H. penicillatus mainly lived in spaces between
The distribution of the crabs
limited

stones or under stones.
larger than 0.5cm in width was
within 2.3km from the river-mouth (16.2% salinity
in the flow-tide).

3. Megalopae settled intensively in September, and

carapace

metamorphosed in to juvenile crabs of about 0.15cm

in carapace width. Their carapace widths reached

0.6cm by
throughout the following winter season, but began to

eary December and scarcely increased

increase in March and reached 2.0cm in December.
It that

coexisted in the same season and the

was suggesed two age-class populations

life span was

two years.

4. Ovigerous females occurred from June to

September, with their ratio to the total
adults being highest to September.
They grew up to mature size in 10-11

number of
from Awugust
month? after
settlement.

5. The number of juvenile crabs was estimated to
be 0.17% of the eggs produced in the population.
The rate of decrease in the number of juvenile crabs
during 6 months about 66
percent. Their number scarcely decreased throughout

after settlement was

the following 11 months, thereafter began to decrease

gradually.



