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Distribution of the Japanese sea cucumber Apostichopus japonicus in the
intertidal zone of Hirao Bay, eastern Yamaguchi Pref., Japan — Suitable
environmental factors for juvenile habitats

Yusuke Yamana™', Tatsuo Hamano™'*®, and Ko-ichi Miki**

To reveal the distribution of Apostichopus japonicus in the intertidal zone of Hirao Bay, eastern Yama-
guchi Pref., 1—4 line-transect surveys were carried out at 8 stations during 24—27 April 2005. At St.
D-1 (Mizuba, Hirao Town), a number of juveniles of about 10—50 mm Le (estimated anesthetized body
length, the standard body length of A. japonicus) were observed, and the habitat was considered to be
suitable for juveniles of A. japonicus. However, at St. D-2, 3, and 4, which were only about 50 m apart
from St. D-1, A. japomicus were rare and 5 individuals in total (0.1 inds./m?) were observed, while 133
individuals (6.7 inds./m*) were observed at St. D-1. Here environmental conditions suitable for the
growth of A. japonicus were described from differences in both habitats as follows: in +0.4 m at tide level
and rocky bottom favorable for Sargassum ; eutrophicated moderately with clusters of Ulva ; protected

from environmental fluctuation in low tide.
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2.1 BRAEBHWR
IWARFEEOFEBOMRFHRITCIC, 8 r TOREH S
(St. A~H) *8EL® (Fig. 1), ALHEE, ELr
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Vv, EE L SHEOBEE B L OB TR O A
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BEL2RD, ZOREHERZ, <FYI0BRICE->THR
WEEZ ENTESTHEOAYINERE (WEEORY S
IS8, METEOT AR T4 U, RO sF,

BMETOFOMOMNEEY, WTHOR T TER,T
TER) X0V, BETAHAIE L, MAETIHEK
BORERL, TO&FAKELTEALNEY, 0%
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EFERE OB (Fig. 1) SR, EWBE
(Fig. 2) WU To#EYTH A,
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Fig. 1 . Location of Hirao Bay and the study sites. St. A,
Atata ; St. B, the remains of Shinko Gakuin ; St.
C, Tana; St. D, Mizuba; St. E, Shinchi; St. F,
Torigoe; St. G, Hamajo; St. H, Ebisugashita.

TMBL, Tana Marine Biological Laboratory.

St. A FH£HT WZHE (REB 4 A26R)

FABE ORI Lo dE B O 51EER T
5, BEEDSEAREBOBEN0ndY, LK2H#
B o, MVWEHEFIREIND LI, FAET 4 Vi
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A (St A-2), DFF2EEHRELZ.

St. B SRHEHET #FOLERREF (RER 4 A27H)
FAEBBORIGECABNRECERERETH 5, #H
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St. E FAEHE FHH GEEB 4 B278)
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St. G HWRAT EiE BRER4A27H)
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Fig. 2 . Photographs of the study sites

in the intertidal zone

of Hirao Bay.

113



114 4 - & - =K

West side

Bast side

~~ 5 —

£ .

T HWL 436, —

3 SR S / XY AroNNER NS N

> NI TNY / et il AU S MU, S

2 MS.L. +1.8 1

o R

2 CDL 00,0 ] AT T 1.
0 5 0 5 10m
L 1 I 1 PR |

B riprap [ concrete [ deposit f] ground [J muddy sand bottom

Fig. 3 . Cross-section of St. D. There is a distance of about 50 m between the West and the East side. St. D-1, D-2, D-3
and D-4 were transect lines (10X2 m) fixed parallel to the coast line. H'W.L., the mean monthly- highest water
level; M.S.L., the mean sea level ; C.D.L., the chart datum level.
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Omphalius nigerrimus, VA 3 W' A Thais (Reisha) bronmi,
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NHICWE S X J T Capitulum mitella EEEE L7295, < HF
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FH OGS R SN, EYNEEREEL, 7
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Wiedhoi, EYHERRIREER, SHEOEYHERED
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VRDPHER SNz, BARMEICEAT A, ZFRTA, v
IRFA, FRFETA, VAVHA, A VT ITEFIE
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N7, EYREEEEEE, ¥ L BofEEpoid
PHRERRENIZZ &EH b 2 HaEEE Lz, BT 0FER
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3.2 Y200 H B LUHEMERK

28 rHTOMERE DI L, 4 rIOWET T~ 2
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3579.1%), BEINIAMEG (F20.4%), HEEEbS
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LiFS0E, WAEBSOEYHREREMO ~ 4 8L oxt
B2H Y, BEFEVIIES C OEEPHET 2 EmHH
S5HTHo72 (Tablel), St. C, E, F, GO 4 HAE T,
TFTIERES Y, EYNREREED BN TH-
Too T ANHESNASL. A, B, D, HO4HED )
%, St. ATIES6EE, St. DTIRISSEERITE S hrzds,
St. BEHTH, #heh 2K, 4EELIFRESAE
Mol WD 2MELEED 2HE T, BRBEECT
b 7R EDERSD Z WG ol

St. ARDTIE, BATRBEREY 25 Lel00~250 mm
OHBHR & WEEY, BE - RO LSEEO L,
Lel0~100 mm®D /b 8 WEESRE SNz, HDTH Lel0
~50 mmDLFHEFH 4 IS L T, w57 SEOR
ORI BHIZERES N, T2, St. DT, Le50
mmBIEOGHTIE, 77 FOEEKENS L (IRES
iz, REPHRRBRLS 2T ORERE T, v vz
ANk ol

RESN P~ a0ERERE, AL ciEL5
BHTELL (Fig.4), Y FTIORBFTIELTWL L
BOSNzSt. ABLUDIZDOWTRTAS &, St AT,
Le0 ~150 mm®D & 5@ %4 A4 XOBEEHITIZHEIHRE
ENDIH LT, DT, Lel0~50 mmiBE O LHEFT
A ZOMEESD, BESNABGRO 3502 Ex &7z,

4 £ B

FEBOETH I, KE0mEORL» 2 WRES
EA-THY, 11~3 FOBHBICETEEEETrvaE
ER> TbN S, ZHITHELER0.6~0.8 L ZERMY 2k
T, FNHFEYRLITbNAD, 4B TH~5HTHE
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Table 1 . Habitat score for Apostichopus japonicus, and number of animals collected in the intertidal zone in

Hirao Bay

Factors™'’

Intertidal zone

No. A.japonicus

Subtidal zone collected in inter-

tidal zone (20m?)

Ulva and/or  Crassostrea Other attached — Sargassum or Habitat
Station Sargassum Emnteromorpha  gigas organisms Zostera beds  score*® Green Black Red
A-1 1 0 0 1 1 3 32 9 1
A-2 1 0 0 1 1 3 9 6 0
B 0 0 1 0 0 1 2 0 0
C 0 0 0 0 0 0 0 0 0
D-1 1 1 1 1 0 4 108 25 0
D-2 0 1 0 0 0 1 3 0 0
D-3 0 1 1 1 0 3 0 0 0
D-4 0 0 1 1 0 2 1 1 0
D 0 0 0 0 0 0 0 0 0
F 0 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0 0
H 0 0 1 1 0 2 4 0 0

*1 11 abundant, 0 poor.

** Calculated using criteria detailed in Amio ef al.”’ . Habitat score is the total of values of five factors for organisms.

40
_ St. A-1
20 | N=41
| av =59 mm
[ ... W O W . . .
40 - -
i St. A-2 § St. D-2
=2 201 N=15 | N=3
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g [ — v y By T T = T . T T
g 40 - .
= 1 St. B 1 St. D4
) 20 4 N=2 B N=2
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O T S T T T T —[ T T T T
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0 } 1 T Y T 3 T 1
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Le (mm)
Fig. 4 . Size frequency of Apostichopus japonicus collected in Hirao Bay. Data for the green and the black color types of A.

japonicus are combined and data for the red color type are not included. (Le is the standard body length (estimated
anesthetized body length) calculated from a momentary body length and breadth method proposed by Yamana &

Hamano.”)

DEER i, BRICEEO v dIT LA LEDL
BWEEZOND, RERIREOERELIT) Fva8ET
i, BAEOEBFRECRTISHEOBRZETEHEZ
EFHONTB Y, SEEBND» S FHRMAEF G S A
DRI, FPAEBORL DL BREPEGER LD
HEIRECEBRES S CERLTwAD (LOEKER
AR E, ME), FhohroBEAL SN GE
FERCMAL TWAEDOTREWES ) 2, T2,

¥ 2EEOREDENE LR CHLERELY, oK
TEHEBT %0 B ISR WIORBEEOBER NELET
i, ABTAEPSL S BEEAIT, eHBETEY 0%
WREGAE O RS FED 5N B0, FRkC, HEBENEREO
NENEEETIE, SETRENEOTHARICREY 32
$, FHRMAOREREEELEL D, LoT, &RAEMS
KB AT T ansHB0ER, FEOEEY{RET S
BAMR, RERERIII LD ABRELEL X OBWVIC
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L0 THA),

AIFFEDOFER, St. DTIE, &8 rHOREH BT OFT
BHOHENE, 1BEFO~F vl FESR, b
T Lel0~50 mmBEOYHFT A XHE (FES T2
Eds, HFvIORER L LTRIFREITEEZ 2, L
»L, St. D-1 (20 m?) L BB 5St. D-2,3,4 (§160 m?)
TH, BIETIHI3EE (6.7 M /m?) PERESNIOK
L, BETIEESEE O.1MEE/m?) 4%, oF
BUER-> Tz, TR, TSt DOFTEEINRE
BoTWATRELRBELTEY, IRLOBEDELE
BT L Lo THEF Y aOREHTEMT 2720 DFH %
B/arZEh ks,

St. D-1¢D-2,3,40EMEVE LT, HARKEHTO
LAV OBCHEIF LR S (Fig. 3). St. D-1 25,
FHEEOFEARKER +0.4 mBEE OB L~V 2008t
L, St. D-2,3,4 T3, +0.8 mBELEH NI 25, St
D-1 &0 b THEMPELRY, v 7 vIOREICHE
B, ®5VWEHENCEETITRESS S, S6IT,
St. D-1 TEHHALILY I T 2 FHEEL T,
D-2.3ATRFNIEL 722 L L RERENTHY,
DX mECE, THEMCESRECEILLILZIOL
FEibNhb, 73T /X VFO L) RILBIGERTI
HEFT LR 5T TEE, v F v a0t OBEE R
THRFHFSNTBY Y, FHEOFHEMARE KEE
AHLT, St. D-1 £D-2,3,4DDAHEDE PEMNT 72
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. Maps showing the study sites reported in Amio et
al.®’ TMBL, Tana Marine Biological Laboratory.
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Pig. 6 . Relationship between habitat score for Aposticho-

pus japonicus and density of A. japonicus. Solid
and open circles indicate density obtained in pre-
sent study and Amio et al,®’ respectively.

6 B #

WA PERR O OEFERBOEMT S Al BV T,
20054 4 B24~2THOTFEHIL, £ 1 ~4HDI1 0+ 3
Y7 VRERERL, vF v ao0mEReOAEL B
BT U7z M58, St. D-1 (PAR K¥) T, Le

10~50 mmBEEOLGHFHL CHHL, T 20EFS
THhbEHW L. LAL, St. D-1 25850 mi 7z
St. D-2, 3, 4 TIESHEIEIP %, WiECII33MEE 6.7
B /m?), HBETIIE S MAE 0. 1BE/m?) ol =
o OREL B LR, AEOYRFORFIEL
FEHEXRD LRI L WAL AN +0.4 m#EE
T, TOMEICERREAEREEL, S v 77 7ENEE
5 BECERELL, TAVESEET S FHEO
RELEINS KRN B,

Bl e
AWFEEATHIHY, FARICEIT & o 72K E KSR
HARBEBRERSOFMEEEL, REDEEERD
REBFREOTAR it SFEFHRRICEET 5

1) K. Mitsukuri : Studies on Actinopodous holothurioidea.
Journal of the College of Science. Imperial University of
Tokyo, 29(2), 1-284 (1912).

2) B M T o WBICE R, 1-226 (1963).

3) M. Kan-no, A. Kijima : Genetic differentiation among
three color variants of Japanese sea cucumber Siicho-
pus japowicus. Fishevies Science, 69, 806-812 (2003).

4) EERER - WE B R DWW B X UATLE
WIS B~ F v B OERE. KEMAE, 37(3),
179-186 (1989).

5) WE - EEHER-K - HREE- BEF
E-BRE DERTOEYREP S v a0EEE
HEBEET HEA, KEBFE, 37(3), 197-202 (1989).

6) MEFRER - HLERIEA - KAE #6 - LA B B
kRKE B-ERELALYFYIBEEOTH. KER
JiE, 44(3), 249-254 (1996).

7) Y. Yamana and T. Hamano : A new size measurement
for the Japanese sea cucumber Apostichopus japonicus
(Stichopodidae) estimated from the body length and
body breadth. Fisheries Science, 72, in press (2006).

8) W - EEEER - IWIEE— Bk~ ~aoxy
M VERERICEE T A BFTE. HAKESFE K, 71(3),
299-306 (2005).

9) Mk 7ol EROBENROHEEILOVT.
TREEETE, 42(2), 227-230 (1994).



120 i - &8 - =K

10) OB PREKERERS | <7~ o OMERITEZ I nobilis (Bchinodermata : Holothurioidea) populations
T A5, BHSERIRERMEMTEREEREE on the Great Barrier Reef. Coral Reefs, 19, 271-276
IO, 1-17 (1982). {2000) .

11) S. Uthicke and A. H. Benzie : The effect of béche-de~ 12) ESFEER CMBBRBREEA L —WETEDTHLT.

mer fishing on densities and size structure of Holothuria H AR EERFER S H#H, 489, 4-7 (2006).



