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Study of the vitality indicator of the red sea urchin
Pseudocentrotus depressus seedlings — Response of the tube
foot to a decrease of water temperature

Tatsuo Hamano*'", Hiroaki Ikeda*', Hiroshi Fujisaki***?,

Yoshinobu Itou

H#2%3

, and Izumi Aoto

#2w4

As a morphological indicator to judge the vitality of Pseudocentrotus depressus seedlings, the response of

the tube foot to a decrease water temperature was investigated. Study animals (7.1mm on average test di-
ameter) were reared under decreased temperature condition of 6 °C, reduced from 21°C, for a period of
30 days and the density of chromatophores of the tube feet, attaching ability and number of extended tube
feet were daily observed. Finally, an available vitality indicator was selected in both measuring effort and
change tendency of values. As a result, the ratio of extended tube foot was selected as a candidate of a
practical vitality index. Its monitoring method was proposed as follows: first, a photograph was taken
with a digital camera of the dorsal view, second, number of tube feet which extended more than 0.5 times
the test diameter/number of all tube feet was calculated, and last, a moving average over the three days

was used as the index value.

Key words : Echinoderm fisheries, Indicators, Response analysis, Water temperature

1T LB

T # 7 = Pseudocentrotus depressus (A.Agassiz) (3EERE
~AMicaA L, EEE» ST ICAER T AEEEOKR
HETH L, NMEFEREFEER L LTEMICEEI s
570, HRETHVLKRBERCTREY 2 U THRES R
ThY, BEETC L 2EREOMAPHFI LTV 2, L
»L, BHEREZRLIITbRA TV A2EHEEOBET, W
RICL ZRBEIEVSHEL, REZBEL o TS,

ZOERIE, EIRB L URERE S S K E  2EEILD
Fehdv, vEold THHRTE, EHSNBHRTY,

FIHE Y R BICKEBESB L FISCUTIET S 24

T EQIFERP KGN b ) —FiE, BERTELY
bEKRTHY IO REEL, IBMoRFOHEE, BDO
BOBEEL EOEREETAHRATH LY, b
OFEF/E, EREOFEI SN T RWb 00, BMEHEk
PHALTHZ 00, MEBRRICIZbOTHLEERZD
NTWVBEs6

R RE O BB & F v 7o B ERR T, KR8 T 3
H#EOAEFEZRIT100% 7255, KIRIATC TIE50% 2w L,
12CTIRISBICEFCHBRAL LV IO, 20k, kT

20054128 9 HAF. Received December 9, 2005.

*1 KEKFREDEEFE (Department of Applied Aquabiology, National Fisheries University, Shimonoseki, Yamaguchi

759-6595, Japan)

#2 HBEEBLHEKEIRAY ¥ — (Saga Prefectural Genkai Fisheries Research and Development Center, Karatsu, Saga

847-0122, Japan)

%3 BB [ EEEBEEHKEREY ¥ — (Present address : Saga Prefectural Ariake Fisheries Research and Development Center,

Ogi, Saga 849-0313, Japan)

*4 BE | FEEIKERR (Present address : Fishery Division, Saga Prefectural Government, Saga, Saga 840-8570, Japan)
T BURIY 8R5% (Corresponding author : Phone, +81-832-86-5111 ; Email, hamanot @ fish-u.ac.jp)



122 B - - RN - PR -

FEOTHEELE LT, INBAFTIFEAZIATEY, JhiC
Lo TRERTLERI LT AERMIFED LN TS,
LaL, £EIX M2 TFIFS4:001, RABLHRTA
DLEFHHOT, HERIIERERRL Y 5 -Tl, TS
372 EHANERE T IOEWIRETHE 2y, REROIME
B ETEEIR POIHET) L ERF LT
B BEEIHEIL- TR, KEROET 2 CEERECEIC
IWENETIRELZLEZON TR LB, ¥
ZOFENETEE=5 ) v 7L, ZORTHIRD LN
ATMBREBATLIEFESTEEVPEEL L, IO
720, MEEEOHBIIBO (Y _OBRY Ty ) V7
THILL Lo TRBHEDENEHET 2 I LHFTER VD
LEZ, EBRERT o7,

R AEREPIE, BIRPESEEL CTWRVHETY,
BT, fEy —ofEDMETL, fEMEEL
Aol b LR SR T D (FEE R HKERE
try—, BB, BEICHET BRI, v 3 EREE
IR, AT AMETH Y, BTN - T
Wh, ERE, BE, SERsSCbEbh s, BEi
SHET B, FZTHAMETIE, KEETIOHTAELED
fa, %), EREOELFEEL, ThodEhikE
T BAEEM F RS 12012 3 DDEBRF T 72,

2 MHEBLUAEE

KiREFBEHICRT S50, EREOBEROTE &
AR (EBR1), EROMFWE (FB2), EROME
B (EBR3) ORHERBEL, SoIcZ0fEEe
ERM 2 B L C, BUBTIHENOIBBMEL LTE) 2 &8
WHED &) & A A BRI L 72,

EBRIZ20044E12 0 11H 2 520054 1 H 9 HE TO30H M
Tofze FEBITIE, HERIEKERAYL Y S —1IB8WT
2004%E ICAETE SN (Fig. 1) ©5 b, #iE5.3~
9. 1mm, FH7. ImmOEEEH 2, 1510FRY ¥ 712
ANTHEERKE & O ICETBRETHRRL 2475 KEKRE
BAED, ERE»S7HE, =7 V=33 vETKk
HAT, LT 74V 252, ERTEELL, £
Dk, BEL T X FaciiR L, ERICHV,

KEBEL LT, v —ORE, £RICE#ELELLN
TWA21T? OFRKX, 21CTH55HILIZ3TORT
% 2IEFLEIPNCAT o TREMIC 6 CECTF RS A RRK
D2REFZTZ, 2E Y, WiRR T, EBRFBE,»LE
B THTHH30HE T 2T, KEK TR, EBREGE

'10mm

Fig. 1 . Dorsal view of a seedling of the red sea urchin
Pseudocentrotus depressus.
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Fig. 2 . Observed partin a tube foot of Pseudocentrotus
depressus. The number of chromatophores and
their area were measured in the dashed square
(0.01mm?).
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Fig. 3 . Measurement example of extended tube feet. The
broken circle indicates 0.5 times of the test
diameter from the margin of sea urchin. Open and
solid circles of the tip of tube foot are shorter and
longer than test diameter X 0.5, respectively.
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Fig. 4.

Rate of chromatophores (% 10™%)

Fig. 5.
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Chromatophores in tube feet of Pseudocentrotus depressus. Arrows show elongate chromatophores (a), round ones (b),
ones that occur in succession {¢), and collapsed ones (d).

ﬂ 1 T T T l

ZW
0 T ¥ T T T T

0 10 20 30
Days elapsed

Temporal change of the area rate of chromato-
phores in 0.01mm? of a tube foot of Pseudocentrius
depressus at constant temperature (21°C) and de-
creased temperature (21— 6 C). Symbols and
vertical bars indicate mean and standard devia-
tion, respectively.
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PFig. 6 . Means and moving means over 3, 5, and 7 days
intervals of the area rate of chromatophores of
Pseudocentrotus depressus. Open circles, 21T ;
solid circles, 21— 6 C.
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Fig. 7. Temporal change of the number of Pseudocentrotus
depressus that fell from the bottom of a rearing
beaker after the beaker was inverted and the sea
urchin kept in air for one hour.
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Fig. 8§ . Temporal change of the number of tube feet (all feet, feet longer than 0.25, 0.50, 0.75, and 1.00
X test diameter) of Pseudocentrotus depressus. Symbols and vertical bars denote mean and stand-
ard deviation. Open circles, 21 C ; solid circles, 21— 6 C.
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Fig. 9. Means and moving means over 3, 5, and 7 days intervals of the number of the tube feet (all
feet, feet longer than 0.25, 0.50, 0.75, and 1.00 X test diameter) of Pseudocenirotus depressus.
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CV of number of tube feet

Fig.10.
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Temporal change of coefficient of variation of the number of Pseudocentrotus depressus tube feet.
Others are the same in Fig. 8.
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Fig.11. Temporal change of the ratio of extended tube foot to all tube feet of Psendocentrotus depressus.
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Fig.12. Means and moving means over 3, 5, and 7 days intervals of the ratio of extended tube foot to
all tube feet (all feet, feet longer than 0.25, 0.50, 0.75, and 1.00 X test diameter) of

Pseudocentrotus depressus.
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