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Fig. 1. The map showing a sampling site of Strongylocentrotus nudus and Anthocidaris cras-

sisping.

A closed circle indicates the sampling site.

Table 1. Changes in density of Strongylocentrotus nudus and Anthocidaris crassispina at each depth. Mass biolysis of . nudus
occurred in August to October, 1994.
Density (Indiv./m®) of §. nudus Density (Indiv./m?) of 4. crassispina

Sampling

depth (m) 20 Oct. 2086% 97 Jun. 28 Aug.  160ct. 200 ZAPL 97 jun 95 Aug 16 Ot
2 0.00 0.00 0.00 0.00 0.00 6.29 0.20 4.00 1.20 1.40
5 0.00 0.00 0.20 0.00 0.00 0.57 0.00 1.00 9.60 13.40
7 — 0.20 0.00 0.00 0.00 — 0.80 0.20 8.40 21.60
10 0.38 0.00 0.20 0.00 0.20 0.00 0.00 0.00 1.60 1.80
14 0.86 1.80 0.20 0.00 0.00 0.00 0.00 0.20 0.00 0.00

REIGAHEE R Table L IZR Lz, F7 459 F 7208
B, RENWRERIZH - H19944E10H200 (BUF, 1994
F10A) BETE, KESmWLEICIETE o /2 5FET,
K 10~14m T 0.38—~0.861/m® LIRS HEES
L7z T/, 1995%E 4 H268 (LLF, 19954E 4 A) i
KET 4mBFROKGHL, EOEEIF0.20/~1.80
B/m® THoto FE6A27H (LUF, 199546 A) I
IEKEE S5, 10, 14mFIOARGH L, FOEEIL0.201H/
m® Thol, FEGHAWE (LT, 1995E8 H) 12
FELEOREFIZLTH LT Lot 5612, KB
ANWIEDH 1 ERICH 7 H1995E10H16H (BLF, 19954
108) B TIRAKE 10m FIZOA, 0.20f/m® DEWE
BETHAM LT/ (Table Do BLED XS, F5 2454

FYERENCEERP O I ERIIOITCRTE L H#
L (Table 1), 1995F10ABEICBOCER Y ZOH /-
BRI EAEALN P o2 bDEEEINL,
SHEKH L TLAIYF T 0B EIE, 1994E 108 AT
KR 2m #TC6.20M8/m® EHEHESWEEOEEYTL
7oA, KR 5m HCIR0.57/m? LERWEEIRL, KiE
10m WEETHE -2 A Lk o 7o B =i,
19954F 4 B BFEUCI/KIR 2, 7 m #120.20~0.808/m? @
BWEETHM Lz, BE ARATIER, Fyoo0BEik
KB 2m FHTHENEL, KESm HULECTERY,
19944E 10 A B i & FIBRDMEM 7R L7z LA L, 19954E 8
ABEE, 10ABECRRFNRT TOREDSER 2T
EERZY, FOBEIIKE2m HT1.20~1.400/m2 K

SHAF LR v 5

11



12

W 5m 7 T9.60~13.40M8/m® KIE 7m W TE8.40~
21.60M/m” L KEDWIIZE b 2o TEDENEL A B
EmERL, KE 10m FLEEICDOWTIRIEOEMIZ L

%o TCEFDEIME L 2572 (Table 1)s BLED & 12,
LS FYDBEITIEFY L TF R T ZOKRENNGES
B L728108 B2 S | ERICRF WA 60, L
PO EOFRHEENETTL Y L SSITERIIKRLED
DEWESND,

EREREIIBUD L5 FF 7 ZOKEWNREAR T Fig.
2ITR L7 BE B5mm BLED AT HF v 3EL LT
K& 2m FIZH CHBEL, FE 25~40 mm OEEIIKIE
2m WICOAMB Lz, B 25 mm RFBOMBAEIZ, 1994
FIOA MR TIEKRIE 2m HOARIHBE L7228, 19954 4
RARATHVWTROKEFICOHBE L2 o7 LAL,
FI4E 6 AR S CIEKIE 5~7m %, [FI4E8H, 108 A
BT BIKE 2~10m F &, 19944E10A By &tk L
TEDHBKEFP L VELS L o7 (Fig. 20,

T OIREBIZBIT A L5457 ZOERHIZ 7~8
ATH b (idd, 1989), T/, 44 (1980) BL£EL
BIZBITDLTH X —OFEBEREOBRIZDOWTER
L, WMIREOREIL 16.7~22.4mm £ LTW5E, L7
BoT, SEOAET6~108IZHRESINBE 25mm
RWMOPEDO LT Ty 203, WIEIC1~25 A%
WEDPLWHIREID 2~3 T AEBLELDEEZLD
N, WINDEOMEOEINPICRELZbOLHET S
ZENTED (Fig 2o i, BREROKENIHEE
DEALDP S, AFFF T ZOBERFF I LT FTI DK
BAWESEHELE Lo 1 E5% (19954108) IKR3H2R%

MAEA LN, LrbEOSHREFNETIN SR LI
Bz kU722 E %3 L7 (Table 1)y ORI =%
72 EINB & RO DO KIS Bk U7z AR
B (Fig. 2), BEIH (bi3h, 1989) B & UMEES &A%
BOBGR (43, 1980) »SHWF LTl 1 BaTRISEL
B (1994F 7~8 ABAR) KioThzb 8hd o
EHBEIND,

di3A (1989) WEHEMBHEHHERIZBIBF S A5 F
T2 EATH XY R EOSAEE BEMICEAST, db
FRTHLREIEFOGKRTEIITHRE L VIETICE
SR L LTvib, SEDHERIZBNTY, 74
FHFYZORENVFEEEDIQMEIOR IZIZ LT Fy
ZOGHWALKE 2~5m BT, FOESFHHIIAKE 2m
FTholo LBL, FVLIYFTZORE~NVEIS
9 LEROI9955E 10H ITIZ10944E 7~8 BIZHEE L L3
EINLLATHIFT O I B+ BEIKE 2~10m HE
THMIELBERIICILRL, ZOEFHFHDKIE Tm ¥
L, FYLIHFIOKE~NCREROZNE-E LT
LDBEFRL -7, SROEDBER, $Y45%Fv20
KEANVIELINIZBWTIE, 499 F 720 L DEFH~O
DGRBOWKREF S L7 FF 7 OFEEFHELTWD
TRZVWHAEVIZEERBELTVD, 35 LT7FFY =
RHEEEERTZTcRL, AERZLFRT (I,
1964 ; Fuji, 1967), L7z oT, ¥745HF 720K
EANVWRELEIICER Y —OBREICL o TASHF T id
LV EFRIZEDOGHIREKT B LN TEL Do 72DT
v, lENShb, 512, EiFd (1989) #5488 L
HEOSREN L EAS T, HEOEKERE GHiz

20 Oct. 1994 26 Apr. 1995 27 Jun, 28 Aug. 15 Oct. Depth
100r n=42[ n=1[ n=18[ n=6 [ n=7 2m
-~ 50r o = 3 L
- 0
uJ1°°' n=4rl n=o[ n=4 [ n=39[ n=63 5m
o bt ' b, Lk
o 0 1 [} 1 3 I3 3 1 ! 1 i I3 H 1 I3 ]
2 1001 - T n=47[ n=1[_ n=38[ n=97 7m
o S W I Wy
o 0 £ % t ] I m 1 ¥ 1 1 I ¥ -l 1 1 I 1 3
m1°°' n=0[ n=0 [ n=0 [ _ n=g [ n=9 1oOm
50+ - - L L m
D o 1 [ ] J Il 1 1 i I " X ] 1 L 1 ] 1 1 i
Q 1001 n=0 [ n=0 n=11{ n=0 | n=0 15mM
O 50r - 2 ” -
o c 1 L i ] 1 i1 1 ] 1 A 1 i i i 1 ) 1 1 i ]
0 20 40 60 800 20 40 60 800 20 40 800 20 40 60800 20 40 60 8

TEST D I

AMETER

(mm)

Fig. 2. Size compositions of Anthocidaris crassispina at each sampling depth.
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Synopsis

A Distributional Change of a Sea Urchin, Anthocidaris crassispina,
after Mass Biolysis of Another Kind, Strongylocentrotus nudus

Shuuji Tsujr, Masahiro MUNEKIYO,

Masashi Itant and Akio Douke

Two kinds of sea urchins, Anthocidaris crassispina and Strongylocentrotus nudus, separately distributed in depths
(the former, the shallower ; the later, the deeper) before the mass biolysis of S. nudus, occurred in August to

October 1994, at the western part of Wakasa Bay.

In October 1995, about one year after the mass biolysis, the density of . nudus remained in extremely low

level ; on the contrary, of A. crassispina rose and the distribution spread out the deeper.

The rising  density and

spreading distribution area of A. crassispina were caused by l-year group, spawned in July to August 1994.

It seemed that, before the mass biolysis of S. nudus, A. crassispina couldn’t distribute into deeper waters, due to
y > p

the predation.
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