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Laboratory observations of substrate selection of
Japanese sea cucumber Apostichopus japonicus in two seasons

Yusuke Yamana,' " Tatsuo Hamano? and Seiji Goshima®

Abstract : To examine the presence of any seasonal change of attachment site selection, adult Japanese sea
cucumber Apostichopus japonicus were tested for their distribution patterns in two seasons, the low water
temperature season (16°C) and the high (26°C). Animals were separately accommodated in circular tanks,
in which substrates were prepared one half of the floor and the other half was blank. Attachment site was
observed for five days at intervals of every three hours, and the number of attachment times was com-
pared between the substrate side and the blank. A seasonal change of selection was recognized for several
of the substrates. A remarkable change was observed : animals showed an aversion to sand in the high
water temperature season only. We suggest that the characteristics of substrate, light condition, and col-
oration play an important role in the attachment site selection of A. japonicus, and the seasonal distribu-
tion pattern of wild animals is considered to follow such habitat selection.
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Fig. 1. Photographs of the experimental tanks : a, control
(blank); b, sand;c, gravel (white); d, gravel
(black) : e, oyster shell (decolored by sun
bleaching); f, oyster shell (covered with diatoms);
g, shading only (no sbstrate added); h, painting
(black).
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B FNFNRT, MY A XH%85412 mm (meantsd)
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REDPEL LR EER S L (Fig. 2), #XGL7
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(Wall 1 W) D220kl 7V aDNEBRET
HLERIPHIIEET 2200, 22T, v Fva

Blank
side

Experimental
side

Fig. 2 . Sectional view of an experimental tank. Characters
indicate the attachment site : Ws, wall surface ; W,
wall ; Wb, wall bottom ; Fm, floor margin; F,
floor ; Fe, floor edge. If the Apostichopus japonicus
on the wall makes contact with the water surface
or the floor of tank, it is classified into Ws or
Wh, respectively. In a likewise manner, animal on
the floor contacts with the wall or the other side
is classified into Fm or Fe, respectively.
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Low temperature (16°C)

High temperature (26°C)

612180 61218 0 61218 0 61218 0 6 12 18

Time for observations (hour)

0612180 61218 0 61218 0 6 1218 0 612 18

=

0

—150 mm ; black lines) were used in each experimental set. Characters a—h are the same as in Fig. 1.

Five small sized animals (Standard length® 50—100 mm ; gray lines) and five medium sized animals (100
Shaded parts indicate the nighttime (18 :30~5 : 30).

Pig. 3 . Attachment site changes of all Apostichopus japonicus observed every three hours for the five day period.
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Table 1 Analysis of attachment site between two size classes of Apostichopus japonicus.®*: P<<0.01, by the X? two-sample test

Low temperature (16°C)

High temperature (26°C)

- 2
1 Size class®

Substrata Blank side

Experimental side

Blank side Experimental side

of animals

Ws W Wb Fm F Fe Fe F Fm Wb W Ws Ws W Wo Fm F Fe Fe F Fm Wb W Ws
a S 5 10 11 27 4 0 0 5 24 7 16 40 5 8 849 3 0 0 8 56 3 13 42
M 0 5 434 6 4 2 445 2 8 46 32 1 48 32 0 2 05 1 317
b S 22 12 5 48 1 0 2 46 9 7 24 48 9 15 33 2 0 0 0 20 3 4 31
M 0 8 535 4 1 2 2 42 9 10 42 57 4 8 26 0 0 0 0 5 46 3 51

c S 0 9 8 20 3 2 4 36 17 10 48 38 9 33 4 0 2 16 51 97 7 12t
M 54 10 11 34 3 0 1 126 13 7 40 46 5 5 37 2 0 1 246 5 447
d S 19 7 115 2 6 543 81 3 4 14 447 o4 B 1 0 248 9 219
M 40 4 3 16 0 1 8 26 64 1 1 36 L4 1 01T 0 0 0 19134 4 0 21
e S 18 3 711 8 7 7197124 822%™ 2 2 5 9 1 4 7 23106 15 4 4
M 55 5 6 23 3 1 882714 951 7 1 0 2 0 1 0 25136 18 3 12
f S 6 2 245 2 3 01392 3 T 15* 4 6 3 5 6 0 4 22126 12 7 5
M 39 5 4 25 5 2 2096510351037 18 1 0 6 1 1 0 7139 12 5 15
g S 24 9 7 11 2 1 3 4 34 12 5 85 16 0 8 8 0 0 3 28 1 8187
M 48 10 2 24 1 1 3 4 36 5 10 56 27 3 211 0 0 0 2 24 4 21%
h S 21 3 352 4 0 4 3 6 3 11 31 1B 7 0 2 0 0 2 54 9 21 67
M 14 7 9.2 6 4 7 15 48 13 22 83 0 3 2 80 0 0 091 4 13 47

*! Substrata a-h are shown in Fig.1.

*2 Small sized animals (S) and medium sized animals (M) are ranged in 50 ~ 100 mm and 100 — 150 mm in standard length,4) respectively.
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EOEBBBIICBVTL, WsBLUFnIIBW THIZEL
fEERY, SALUSNONENEICB 2BERHES, W
XCTRM2MEE 2o 7,

EEBREMGIICR 2 &, &7, @B rkerflcl, &
EVENOBEREICIOWT, BKIRBICWLEFniZB Wy
T, FNENERR EHBRAORY PR (2H
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Fig. 4 . The order relationship at each attachment site between the number of attachment times in the blank side
and the experimental side. White and black dots indicate the values at the low and high water tempera-
ture seasons, respectively. Characters a - h are the same as in Fig. 1. Gray curves denote 95% confi-
dence interval of binomial distribution.



Low temperature (16°C)

High temperature (26°C)

Fig. 5. Photographs of typical attachment state of Apostichopus japonicus in the experimental tank with
sand. In the low water temperature season, animals attaching to sand were often observed. Such a
state was seldom detected in the high water temperature season, however, animals attaching to the
tank wall with contacting to sand were frequently observed.

' Tow Vt'e‘mpeyr'ature‘ (/’116"0) ‘

High temperature (26°C)

Fig. 6 . Photographs of typical attachment state of Apostichopus japonicus in the experimental tank with
oyster shells. Animals attaching to shells and getting between shells were frequently observed in
low and high water temperature season, respectively.
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