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Experimental release of juvenile red spotted grouper Epinephelus akaara
into the artificial reefs made of scallop Patinopecten yessoensis shells
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To develop an artificial nursery reef for stocked red spotted grouper Epinephelus akaara juveniles, a release

experiment was carried out using artificial reefs which contained mesh pipes each with a string of scallop shells.
We used two diflerent methods of spacing the scallop shells, the spacer type (3 cm long plastic tubes between
each shell) and the non-spacer type. Three reefs of each type were installed on the bottom ofl Shiraishi Island,
central Seto Inland Sea in July 2000. One thousand red spotted grouper juveniles were released into each ex-
perimental reef (total number 6,000) in October 2000. Underwater observations and salvage operations were con-
ducted several times to estimate the number of residual fish and their foraging activity over about one year after
release. These observations indicated that both types of the experimental reef provided shelter and had a food or-
ganism propagation function for the released fish. The number of residual fish were generally larger in the spacer

type reef. A reef with appropriate spacing will be suitable as a nursery reef for released juvenile red spotted grou-

per.
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Fig. 1 Structure of the experimental reef. A, top panel
filled up with oyster shells; B, test unit; C, side panel;
D, concrete base. Values are in cm.

Fig. 2 Structure of the test units. Each test unit is cubic
and consists of 25 mesh (2.8 by 2.8 cm mesh size)
polyethylene pipes. a, spacer type (each shell is sepa-
rated using a 3 cm long piece of plastic tubing); b, non-
spacer type. Values are in cm.
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Fig. 3 Location of the experimental area and arrange-
ment of experimental reefs. No. 1, 3, 5; spacer type ex-
perimental reefs: No. 2, 4, 6; non-spacer type ex-
perimental reefs.
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Table 1 Numbers of fish caught, their fin clipped side, and retention rates in each unit by salvage operations

Clipped pelvic fin side

: Days after Salvaged . Retention rate*?
Operation No. Date : Unit type
Release Unit*! Left Right  Total %
2000 Oct. 25 8 1d Soncer 6 80(93)*3 86 51.6
. 2000 Oct. 24 7 5d P 4 60(94)%3 64 38.4
2000 Oct. 24 7 2d Nomsoncer  B(OD® 8 93 55.8
2000 Oct. 25 8 4d P 65(100)* 0 65 39.0
2001 Feb. 14 120 1f Sonce 1 36(97)%3 37 22.2
T
) 2001 Feb. 15 121 5¢ P 9 49(84)% 58 34.8
2001 Feb. 15 121 2f N o 25093 2 27 16.2
11~ iy
2001 Feb. 15 121 af of-spa 18( 95)% 1 19 11.4
3d* 3 16(84)* 19
Spacer ) 12.9
3a%5 3 21(88)% 24
3 2001 May 15 210 4 (88)
6d* 40808 1 5
fa*s Non-spacer 4( 80)*3 1 5 3.0
la Spacer 1 267)% 3 1.8
5 2 250)% 4 2.4
4 2001 Jul. 18 274 4 (50)
2a Non-spacer 0 0 0 0
4a pa 150 1 2 1.2
1c Spacer 0 0 0 0
5 0 0 0 0
5 2001 Sept. 20 338 ¢
2 Non-spacer 0 0 0 0
4c P 1(100)% 0 1 0.6

*1 Refer to Fig. 3.

*2 Number of fish caught in a test unit X Number of test units in the reef (6) x 100/Number of released fish (1,000).
*3 Percentages of the number of fish with the same-side fin clipping to the total number caught in the unit.

*4 Upper tidal current side unit in the reef.
*5 Lower tidal current side unit in the reef.
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4 Emh o7 TA (B 274 AER) OMETEH
MREBII S OICEAD L72h, WMBEEAXR—Y—fF&D
KREEOTTBE P -7, 9 (HiR 338 HER) OFE
TREARN-T—EL OKBRAET 1 EAFEHI NI
HE o7, ok, BREShFINZREEThDLD
JREEDPIBR SN TH Y, IXNTHIRATH - 7,
BREAOHRRLEBE FREBEOT| XBIAE CHE
L7cFUNZ OREBITERSRE L BRI % Table 2 |Z7R
L7z $XNTOREEREEL TAN—Y—fF DK
B L AN—Y — | OKBREEL OFH S NIFIN
A OV ER CFHIEREICREGEIRO LN D -
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Table 2 Comparison of the body size, relative food weight and feeding incidence of the red spotted grouper juveniles between the
two reef types

2000 Oct. 24~25 (7~8)*! 2001 Feb. 14~15(120~121)*! 2001 May 15(210)*!

Measured item

Spacer Non-spacer Spacer Non-spacer Spacer Non-spacer
type type Total type type Total type type Total
Total length(mm)*2  79.1+6.9 80.0+7.7 795+72 824+57 80.9+6.8 81.6+86.3 83.5+8.3 85.2+6.3 84.1+7.7%6

Body weight (g)* 91421  90+21 9121 83+15  83+17  83+16 93423  92+22  92+22
Conditional factor*®® 149, 1 5 152+1.9%  157+2.0 14.6+15  153+1.9%
0124020 0.11+0.16  021+0.36 0.01£0.03 0.14+0.31

17.5+2.8 17.9+2.2 148+1.7
Relative food weight
(9 ) %2 0.05+0.12 0.005+0.02 0.03+0.09 0.10+0.11

15.5£2.0

Feeding i“Cide“(%/j) w 25 10 18 65 39 51 70 30 57
Number of specimens 20 20 40 20 23 43 20 10 30

*1 Days after release.

*2 Mean+S.D.

*3 Body weight (g) x 108/ (Total length, mm)3.

*4 Gut content weight (g) x 100/Body weight (g). Specimens with empty gut were included in the calculation.

*5 Number of fish having gut contents X 100/ Total number of specimen.

*6 Significant difference (Student’s #test, p<0.01) were recognized compared with values measured on the day of release (17 October 2000).
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Fig. 6 Prey items found in the guts of juveniles caught " Oct. Jan. Apr. Aug. 0 Oct. Jan. Apr. Aug.

during the three salvage operations (24-25 October
2000, 14-15 February 2001, 15 May 2001) of the test
units. Numbers in the parentheses indicate the number
of days after release.

2000— <2001  Month 2000— <2001  Month

Fig. 7 Number and total wet weight of Amphipoda and
Decapoda in a test piece. Dotted line with solid circles,
spacer type; solid line with open squares, non-spacer
type.
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Fig. 8 Change in space rates in the two types of test u-
nits. Dotted line with solid circles, spacer type; solid
line with open squares, non-spacer type.
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BmAEOBEARIIVITNLEEE 2D, 8AKCIR
100 fEEFTEICHED L7, WHEOBER LBEAEK MR
BOEE R, THEIRREO BRSREYT SHIC
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