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Growth and survival of hatchery-produced juveniles of

sea cucumber Apostichopus japonicus in different release size.

Naoki Mitsunaga and Yasuharu Matsumura

To compare the growth and survival of hatchery-produced juveniles of sea cucumber,
Apostichopus japonicus, in different release sizes, the large sized group (26 mm in average body
length) and the small sized group (14 mm in average body length) were marked and released to-
gether on an artificial reef in the coastal waters of Hittyaku Island in Omura bay on 25 July
2002. The follow-up reviews, the underwater observations and the recapture experiments were con-
ducted 11 times over a one year period after release. Both sized groups showed similar growth cy-
cles, the average body length and weight decreased until August and increased slowly from
August to November, with a rapid increase from November until April. During the experiment
period, average body length and body weight of the large sized group were larger than those of
the small one. The survival rate of the large size group was estimated at 3.8%, and the small size

group was estimated at 0.1% in June 2003. We conclude that the large size is more effective for

release from these results.
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Fig. 1. Fluorescent marks on bones of

the sea cucumber esophagus. A . ALC marks

under G excited UV light, B : TC marks under B excited UV light. Scale bar=1mm.
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Fig. 2. Location of the experimental area.
Shaded area shows the study field.

DSILAS B 7K ER0.6m (FEAIKUET) DIEAH TIT - 720
BORGAT TIET O, BtemAOFDS %A ZRENIC
ERT, 23mX1.5mX0.3m (EEXEXEHI) ®
ANLHEZER L TB Wz, K5 HR»PSRE6 A
D336 H % E TICEHIELEIFAE 24T, HAKICED
ATHEOBNEBEL Y ICERT A vzl
AT AL, FO—MEEELIRE L,
72, Fig. 3IomRTE9ic, AIHERZERLLTE
DWW EFATIC %2 &9\l L Ll rm, é&
WMD) FERED 3 FAIZEA0mD T A~ %2iED,
Z oA ¥ Lo0bm, 1.5m, 8.5m, 5.5m, 10m 15m;
Q0m, 80mi, A0m, B0m B E N & Lizlls £, 0B
) ALl H R >725 4 ~ ED0.5m, 1.5m, 2.5
m@ I AT, Tt il eRER iyt a
REHL, ZO—HEEMELRICREL, RELL
YU TVEEREZEICRELRY, REREAEZIEL

_8_



Sk LA XN L AL v a o BE & Ak

7otk HILENONBZYOREELZBIEL, MAEE
)WL CEROFELHERL T, Ll oK
W2 KB L7z 2 BEEOHEIZ DOV TIZME
2> 720 »

AR, WEIFBEISREN I TR SN
7RI RERAT oRTEAE SR ET, #H
BRI BOLEAR AR RO, ZRICRER S
L RIXIE (Fig. 3) OWBTHIZEIL2E%2 &
X AF L Tk EEEmE s Lz, 2o
(2, PR HEICERT L TR S N &R EE O
BEFELT, ZRHOERBZHE L7,

BRI, KRB, NUEEC S 120 (Kik18H
%) FTHOL, 2ORIAUN (HRILEH) ¥
TRLSCHM U5, 17280 (Bofl2dRig)
LEEL A8 H (HK25THE) 122 TEEICH N
L, 6268 (Fik336H%) i Lz, AEM
%58 LCH R, BEE b, 2 OFHHIL AR
PNEEEL ) bR E Doz, BRIEOKE (BL
mm), HE BW:g) &RimEHEE (t) OB
%, BORISH 2 H91AME, HtIIH A 525THEZD
2 BB T, KRR Lo

RE KEE BL=0.090t+19.501
& 3 (r*=0.069, P<0.01, N=187)
JNEIEE BL=0.045 ¢t +11.487
KE FEHEBORELMAEOFEHES Table 112, (r*=0.052, P<0.01, N=105)
BRBEoOHKREeE, KEOEMREZ Fig. 4 BX U & KA BW=0.316X "
Fig. 5 IZ/R L7z, Wit L 728~ 2 OFHHE & 3F (r*=0.016, P<0.10, N=187)
North West
25~
E3
South West 05 s g S 2 §| North East
@% ‘ h_|_5—|.| @ E—ll_Sl Bl_.—SI [II'—_5"0.5 ST E E @ ! t ..... >
23 210
|1,
13.7~
11338
17.3m
&[1o]
213
=IE|
31.3
=
South East

Fig. 3. A view showing investigation spots and frame format in the use of calculating the survival
number around artificial reef. Striped rectangles : artificial reef, squares : investigation spots. fig-
ure in squares : distance (m) from the artificial reef.
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Table 1. Data of body length, body weight and feeding rate obtained by mark-recapture expreriment
during 25 July 2002-26 June 2003.

Large sized group Small sized group
Days after o " N
Date reylease WT(°C) no. inds. Body len%th (mm) Body wc-f|gh\ (8) feeding rate(%)* 2o, inds. Body Iength (mm) Body Wt’tlghi ®) feeding rate(%)*
mean (min - max) mean (min - max) mean (min - max) mean (min - max)
25 July 2002 0 100 26.2(14.5-52.0)  0.7(0.1-3.1) 100 14.2(7.0-23.0)  0.1(0.01-0.3)
30 July 2002 5 42 22.3(12.2-38.0)  0.6(0.1-2.1) 974 59 11.2(5.5-18.9) 0.1(0.01-0.3) 56.3
4 Aug. 2002 10 36 24.1(10.5-39.0)  0.6(0.1-1.7) 91.7 35 12.3(6.0-18.9) 0.1(0.01-0.2) 65.7
12 Aug. 2002 18 37 20.6(10.5-32.1)  0.5(0.1-1.2) 59.5 33 11.7(5.5-21.2)  0.1(0.01-0.3) 51.5
22 Aug. 2002 28 29.7 34 22.1(9.6-44.0)  0.6(0.1-4.3) 85.3 36 13.5(7.9-33.2)  0.1(0.02-1.0) 63.9
26 Sep. 2002 63 254 71 25.8(10.7-54.0)  0.7(0.1-4.5) 85.7 28 14.0(7.3-29.3)  0.1(0.01-0.6) 71.4
24 Oct. 2002 91 22.0 39 27.0(7.8-54.3)  0.8(0.03-4.6) 94.9 8 16.0(8.6-22.5)  0.2(0.04-0.3) 100
26 Nov. 2002 124 14.9 29 37.6(23.0-64.0)  1.4(0.3-7.3) 93.1 5 32.5(29.3-38.9)  0.7(0.5-1.0) 80.0
24 Dec. 2002 152 122 79 49.6(27.5-82.0) 2.9(0.4-11.4) 100 14 37.0(22.1-53.5) 1.1(0.2-2.7) 100
25 Jan. 2003 184 9.9 44 60.0(29.5-93.2) 4.5(0.6-15.9) 100 3 34.7(30.3-42.0) 0.8(0.4-1.0) 100
8 Apr. 2003 257 14.0 34 95.6(55.0-140.0) 18.4(1.9-50.1) 94.7 4 66.6(50.0-93.0) 7.4(1.7-16.5) 100
26 June 2003 336 23.8 22 69.2(35.0-110.0) 9.5(2.8-18.9) 81.8 1 47.0 2.6 100
* 100xnumber of animals with contents in the gut/number of individuals observed.
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Fig. 6 . Relationship between days after release and
survival rate (%) by fitting the exponential ap-
proximation curve.
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