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On a sea star Coscinasterias acutispina (Asteroidea, Asteriidae)
in Toyama Bay (Preliminary report)
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Abstract

Coscinasterias acutispina is a fissiparous multiarmed sea star of Asteriidae, which has
been known as a major predator of released juvenile abalones and turban shells in many
parts of Japan. However, ecological informations have been quite limited ; only
predation, fission and parasites have been previously reported for this overrayed sea
star. Survey of the literature revealed that C.acutispina is distributed in shallow waters
of six of nine coastal cities and towns of Toyama Prefecture, namely, Asahi, Nyuuzen,
Uozu, Namerikawa, Takaoka and Himi. At the two ends, Asahi and Himi, they were
recorded blooming in mussel beds near tides on concrete blocks. The sea star usually
clings to stony substrata off Namerikawa, while it crawls on top of Gelidium turf in April
to May. Two parasites, a gastropod Apicalia habei and a crustacean Myriocladus okadai
are known from populations in Uozu. In Uozu and Namerikawa, the sea star preyed on
released or caged juvenile abalones and turban shells. Ray numbers of Uozu samples
varied from four to nine, among which eight and nine were dominant ; seventy-two
percent of samples were in the process of regeneration. Ray lengths were in the range
of 17-54 mm. Culture experiments demonstrated that fission occurred once or twice a
year and the regenerating sea stars fed on juvenile turban shells. Larger sea stars ate
more juvenile shells than smaller ones, their predation activity was higher in summer
than in winter.

Key words . ablone, Asteriidae, Coscinasterias acutispina, fission, predation, sea star,
Toyama Bay, turban shells
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Fig. 1 Map showing location of Toyama Prefecture and coastal cities and towns in the
prefecture. M . Mera, Ab . Abugashima, K . Kozakai, Y : Yabuta, O : Ohta, N :
nakagawara, Ao : Aoshima, I : Ikuji, T : Tanaka, A : Akagawa, Mo : Motoyashiki.
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Table 1. Records of occurrence of sea star Coscinasterias auctispina in shallow waters of Toyama Bay.

City/Town Locality Comments on habit Reference
Asahi Motoyashiki Bloomed on concrete blocks in an episodic hot  Fujita (1994a)
summer of 1994 and damaged mussel beds. See
Fig. 2.
Akagawa Abundant in piled stones where seedlings of  Fujita (unpubl. data)
abalone had been released.
Nyuuzen Tanaka Common on artificial reefs settled for stock  Fujita (unpubl. data)
enhancement of turban shells.
Kurobe Tkuji No record. Fujita (1996)
Uozu Aoshima Only one sample collected in a line transect. of  Fujita (1990)
100m long.
Preyed on the released juvenile turban shells  Fujita (1992)
Turbo cornutus. See Fig. 3.
As a host of a parasitic gastropod, Apicalia  Takayama (1992)
habei.
As a host of a parasitic crustacean, Myriocladus  Kano (pers. com.)
okadai.
Namerikawa Nakagawara Invaded into abalone/turban shell-culture tanks  Fujita (1994b)
settled at the depth of 8m and fed onjuvenile
shells. See Fig. 4.
Usually, the sea star clings to stony substrata,  Fujita (unpubl. data)
but crawls on top of Gelidium turf from April to
_ May. See Fig. 5.
Toyama No record Nunomura & Nambu (1981)
Shinminato No record No reference
Takaoka Ohta Common in seaweed beds. Fujita (unpubl. data)
Samples were preserved in Toyama City Museum. Nunomura(pers. com.)
Himi Abugashima First record in Toyama Bay, which appeared ina  Hayashi (1938)
monograph of sea stars.
Kozakai Bloomed on mussel beds of waterbreak (concrete  Kano (pers. com.)
blocks) in an anonymous year.
Yabuta Only one sample collected in a line transect of  Nakura & Takamatsu (1974)
100m long.
Mera Only one sample collected in a line transect. of  Nakura & Takamatsu (1974)

100m long.

A - EBR 1984) PEAIN TS, YYTFe b, ZOBETIN6~I7TEIZHF LD 2 EFD
fbh/-RET, BRIEREL TS (BH KERX)

AT TIX, 198848 FItHFB#ENEHE 0 ~100mDHEHE T10m R OB REREITD
Nizhs, COFRETIIERTOM KE3 m) TLEEIRESKAICBE 22 o7 (BH 1989),
FEMETIE, 1987EDFE, RIBEICMHER SN2 HHEORED S HEMYICBEEINTEY, 1989
F£118~1990F 3 AR U191 1 H~1992E 5 BIZVY VT P TOREEAPELL Eh o7z L)
(INBF  FME). FERE, 19804E12H L 19904E 0 BIZZ DHE TR S N LOME (FhFh
19,0001E4& & 1,700M8 4, VW b k@ #16m) FRECHMICHRERINTE Lo L h b,
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Fig. 2 Blooming of Coscinasterias acutispina near tides on Fig. 3 Coscinasterias acutispina appeared in boulders off

concrete blocks off Motoyashiki, Asahi Town in an Aoshima, Uozu City where juvenile turban shells
episodic hot summer of 1994, damaging mussel Turbo cornutus were released. One is shown
beds. preying on a released turban shell.

e

Fig.4 Coscinasterias acutispina invaded the tank of  Fig.5 Coscinasterias acutispina crawling on top of Gelidium
abalone Nordotis discus hannai cultured at the turf, off Nakagawara, Namerikawa City. The sea
bottom off Nakagawara, Namerikawa City. star's crawling on algal turfs is common in April and

May, while it clings to stony substrata in other seasons.

19914E 5 H 12, #%@24md 4 ft HOS0M k% THi - 722 > 7 F (50X40X30cm) (ZANT
KIE4 mOEA S CTERT 2ERE T (BH 1992), HH, FELALOREHED I IT»
LW LTWeas, #30 FiiEyyFe b7 LEEPBE L Tz, 240 i ao
FETY Y Fe bFAETD, MAZHAEL TV 0P BE SR (Fig.3), LERIEEE» HER
Ehlhrot,
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DI, &Il (1991) X, AFEEOYY T ML, BRE (REEE, NFIU+RE) ©
178, YV 7 b7Y FY) =7 Apicalia habei Warren) BHFEL TWAH I 2K Uz, 72,
B (RE) 2L, RhAREOYYFE hFodl, BWE (FvFrsLavH, YA
YE) D1, *h 55 LT Myriocladus okadai BSEFE L ABEAE RO o TWB EWVS,

BINHERNESETIE, KETmOFRPEIIEEINLETIAFy 7HENEa VT
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BICEZELTBY, ArERODL2THEZL O, BRIZES 2T, FAEOTEIL,
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KEMBRETIE, ZHLLR (ZE - B 1984) TIFbhASA Y o5&y FREOREIC
BRINTWEY, HIRERKIEIL v, &8, FRIRFETH LD, KET/NEHEDOMRIR
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47%, 31%, 13%), GE191% TH o745, 4Bt 6B FNhEFN2HE 1B LrE DO »
2720 ABRU 6 BEDEMKIZ, TR (EMARE) B, Tobb, BEREIER SN SR0OMEE
THAHTREMEDDH S,

ETORMPRER L A% Sh-EE (DT, EEEEKEVH) 12, 4501 BEXKRE, 8
BEZIOMOBHELZTICREDLR, FRERFBBEOMBEIC LD 5EA1340% R U27% TH o
720 EBEMBAED I B, B/AMAGRUBRKBEAOEEIX, ZhZ2N29m, 4mTdho72, —4,
BAPRI o TV HEAEDHIEGIIT2% L EL, AELLHREOHEETLLRDOLN,
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Fig. 6 The ray length composition of Coscinasterias acutispina collected from boulders off Aoshima, Uozu City.
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Fig. 7 Relation between total ray number and number of longer (not recently regenerated) rays of
Coscinasterias acutispina collected from boulders off Aoshima, Uozu City.
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AL L2BICER LY FIHARBHNEERROER Z Table 2 IR L7z, ETRY
FIOBBIMITFT— ¥ 2EHILTH AN, T, ERICREBREIToH, T4 bbb, #E15m,
4 mn & U20mDJEIZ B 5

ME1smORE AV ARRTI, BAFEREICHS/AEEK BR17TmE27m) THIY
BRESNG o725, FRUNTIE, BIABLEBRICH2 00 (Bif30~35m, 41~45m) b &
o, —BRLAICIZIZEEOHE SR, i, KBovy e b7 (BiK54m) &2 BRI
SREBELL-O, F-#REMA LA, BURBRLZHASROON, 1BETER
BHPEEE o, YYFE M, HEEATICNET L LELICEHZHKD, BOERT
EHROMBAHO XA EFBESN:, R 1 BETOHEINY, —EBERICHEI /-
BRI ETSZENTEY, BRNICGETHAESI N, Z0iddr, HBRREPIIL ENLH
(1AK) KHEZE5ATAHALLIS, OFERERTWRVOTHER 2P o725, BERZHY
BV D, BAZ DT AITEINRRD LN,

Table 2. Predation of juvenile turban shells Turbo cornutus by sea stars Coscinasterias acutisupina of various
length and number of rays in preliminary experiments conducted in December of 1996.

Lengthof  No.of No. of Shell height o °f shell No. of predated shell
subjected to
ray (mm) ray sea star (mm) predation 1 2 347 (days) Total
30 8 1 4 10 8 2 - - - 10
15 5 0110 3 5
20 5 1 1
44 8 1 4 10 10 - - - - 10
15 5 02012 5
20 5 [ ]
58 8 1 4 10 0 - - - - 10
15 5 4 1 - - - 5
10* 4 3 2 9
20 5 1 - - 1
17 3 1 15 1 00010 1
27 4 1 4 5 311 - 5
15 1 00000 0
30-35 4 6 4 10 10 - - - - 10
15 10 010365 9
20 5 11 - - -
41-45 4 4 4 10 0 - - - - 10
15 5 0113 -
20 10 11 - - -

% Ten shells were added after five shells were predated in two days.
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Fig. 8 Monthly data of predation on juvenile turban shells Turbo cornutus by six different sizes of sea star
Coscinasterias acutispina. Ten shells (of SH 15mm) were given to each sea star every month.
'Fis!' shows the timing of fission.
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