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Comparison of two types of artificial nursery test reef by experiment of releasing
juvenile red spotted grouper Epinephelus akaara under natural conditions

SHIGENOBU OKUMURA*2 SEIICHI TSUMURA AND KEIGO MARUYAMA

Tamano Station, Japan Sea-Farming Association, Tamano, Okayama 706-0002, Japan

This study examined the possibility of artificial nursery reef for released red spotted grouper, Epinephelus
akaara. Two types of test reefs, nylon brush reef and scallop shell reef, were made and sank offshore of Kama Is-
land, Seto Inland Sea, Japan on 5 August 1999. One thousand artificially reared red spotted grouper (95 mm in
TL) were released into each test reef on 9 November 1999. Scuba divers observed and counted the fish in and
around the reefs nine times throughout the experimental period. Most parts of the reefs were salvaged on 3 April
2000 (146 days after release) to recapture the resident fish. The total number of recaptured fish was 103 in the ny-
lon brush reef and 204 in the scallop shell reef. This result indicates that the idea of artificial nursery reefs for
released grouper is effective. The scallop shell reef is superior to the nylon brush reef, since the former attracted
and kept twice as many juveniles as the latter. Sixty-five percent of recaptured fish fed on crustaceans which were
commonly found on the reefs. These types of test reefs had a food organism propagation function in conjunction

with shelter function.
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Fig. 1. Structure of the test reef. A, Oyster shell case (roof); B, Test unit; C, Fence; D, Concrete base. Unit of the numbers is cm.
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Fig. 2. Structure of the test unit. The test unit is cube (1
m?) and consists of 36 mesh pipes. a, Nylon brush
pipe; b, Scallop shell pipe. Each pipe is 1 m long and 15
cm in diameter.
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Fig. 3. Location of the experimental area.
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Fig. 4. Location of the test reefs, guide lines (A-E),
water depth (upper illustration) and each test unit
(lower illustration).

Table 1. Numbers, body size and clipped fin side of the red spotted grouper juveniles used for the experiment

Reef type Number of released fish TL (mm) BW (g) Conditional factor*! Clipped pectoral fin side
Nylon brust 1,000 Right
Syon brust 95.2+9.3%2 13.3+3.4% 15.1+1.3% '8
Scallop shell 1,000 Left

*1 BW x 106/ (TL)3.
*2 Mean + S.D.
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Table 3. Numbers of the red spotted grouper juveniles caught in the test units

Number of fish

Date Days after release Reef type Salvaged test unit
Right fin clipped Left fin clipped Total
Nylon brush C 31(76)*2 10 41
1999 Nov.16 7 i ’
ov-1o Scallop shell h 12 45(79) %2 57
a 27(82)*2 6 33
b 8(57)*= 6 14
Nylon brush*! ¢ 18(75)* 6 24
d 22(69)*2 10 32
Total 75(73)*2 28 103
2000 Apr. 3 146
e 11 30(73)*2 41
f 16 38(70)*2 54
Scallop shell*! g 15 45(75)** 60
h 12 37(76)* 49
Total 54 150 (74)*2 204

*1 The Numbers of fish in both test unit types differed significantly (Mann-Whitney’s U-test, $<0.05).
*2 Percentages of the fin clipped fish which were released into the test unit are shown in parentheses.
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Table 4. Comparison of body size and feeding condition between two groups caught on 3 April 2000
/ y Conditional Relative food Feeding incidence Number of
Reef type TL (mm) BW (g) factor*! weight (% )*? (95)*3 specimens
Nylon brush ~ 96.3+ 9.7*  11.2+3.1% 12.3+1.3% 0.23+0.31* 62.5 40
Scallop shell  96.7+11.0%  11.8+3.7% 12.6+1.3% 0.24 +0.22%4 67.5 40

Data are shown as Mean +S.D. except feeding incidence and number of specimens.

*1 BW x 105/ (TL)%.

*2 Gut content weight (g) x 100/BW (g). The specimens with empty gut were not included in the calculation.

*3 Number of fed specimens x 100/ Total number of specimens.

*4 No significant differences were recognized in either group (Student’s /~test, p>0.05).
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Fig. 5. Prey items of the red spotted grouper juveniles
caught on 3 April 2000. Number of the specimens is 40
in each group. Refer to Table 4 for body size and feed-
ing condition of the specimens.
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Fig. 6. Results of identification of attached organisms
collected from oyster shell test piece pipe (30 cm long,
15 cm in diameter) on 9 February 2000. The total
number of individuals in each taxon is shown in paren-
theses.
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