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Evaluation of the effect of cubic artificial reefs in Kyonggi Bay,
west coast of Korea by using fish trap
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In the autumn of 2000 and spring of 2001, field surveys were conducted to estimate the effectiveness of
artificial reefs (type cube, 2 X 2 X 2nf) that were established in the four islands of Bangnyeong, Socheong,
Daeyeonpyeong and Ganghwa in Kyonggi Bay, the west coast of Korea during 1995 and 1996. The condition
of reefs was examined through SCUBA diving and a side-scan sonar. Much of the reefs in Daeyeonpyeong and
Ganghwa area were buried in bottom sediment. Despite an intensive search in Bangnyeong area, even a cluster
of reefs was not found and most of them seemed to be buried by sand waves. Thus an appropriate investigation
on the sediment transport should be included in pre-assessment for the expected performance and protection of
artificial reefs. Distribution of average CPUE in natural fishing ground (control) was estimated by
bootstrapping simulation and possible comparison of CPUE between control and reef areas (treatment) were
made in Bangnyeong and Socheong (Experiment I). Positive reef effect was detected in Socheong but CPUE of
treatment in Bangnyeong was varied between or lower than the 99% CPUE confidence intervals of the control.
Control/treatment abundance and biomass of fishes and invertebrates were tested by paired t-test and sign test
(Experiment II). Only four cases among 22 showed significant positive effect. Based on the results, the cube
artificial reef in Socheong was inferred as an affirmative one. Floor type was hypothesized to be one of the

probable agents in determining the effectiveness of artificial reefs.
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Table 1. Time tables of the artificial reef survey
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Fig. 3. Vertical and horizontal artificial reef images from side-scan sonar(A — D, courtesy by UST21, Inc.) and reef
surface images from underwater camera(E - F) at Ganghwa and Daeyeonpyeong area.
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Fig. 4. Species composition of the fish catched by
fisherman using fish traps in the control areas, October
2000 and April 2001.
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Table 2. Results of bootstrap simulation to estimate the distribution of mean fish abundance(inds./set)

Baengnyeong Baengnyeong Socheong Daeyeonpyeong Ganghwa

(Oct. 2000) (Apr. 2001) (Apr. 2001) (Apr. 2001) (May 2001)
Mean 2.66 14.35 15.20 9.15 0.07
Estimator’ s descriptive statistics
Mean 2.59 14.35 15.41 9.10 0.07
Bootstrap confidence interval (bias corrected)
90.00% [0.80, 4.84] [12.11, 16.68] {10.07,20.14] [6.09, 11.73] [0.00, 0.14]
95.00% [0.49, 5.48] [11.80, 17.13] [9.54,21.07] {5.40, 11.94] [0.00, 0.21]
99.00% [0.32,6.17] [11.10,17.74] [8.72,22.93] (4.21,12.87] [0.00, 0.21]

U ot M 2o HE St AT -ME A 2408k dAH =(vked 5 Linh)a} & o

Z7 e AdFA Fo] s AHE of thFig. 6). A{F TS v @t 2k o2 F

So 2A% $Ee vlelso AABE wmsl WMo BhzTol uls) whe 5ot of Su), A%
Ak AATAN JUHOR e YTl B L gl AE F £F AOE ey
29 22001 499 2HE(hES 49, 4 Table 3ol o] o $AH AY ATE 2

Table 3. Results of paired t-test and sign test for testing positive effect of artificial reefs(HO: control=treatment; H1:
control  treatment)

Variable N Mean Median Prob > [T| Prob > |S|
Baengnyeong (Oct. 2000)
Abundance (F +1) 8 -0.050 -0.128 0.738 0.856
Biomass (F+1) 8 —-0.043 —-0.341 0.544 0.965
Baengnyeong (Apr. 2001)
Abundance (F) 3 0.162 0.610 0.392 0.500
Abundance (F+1I) 13 -0.081 0.024 0.680 0.500
Biomass (F) 3 1.120 1.644 0.191 0.500
Biomass (F+1) 13 0.113 ~0.006 0.379 0.710
Socheong (Oct. 2000)
Abundance (F) 3 —-0.148 -0.072 0.739 0.875
Abundance (F +1) 12 -0.221 ~0.252 0.993 0.981
Biomass (F) 3 -0.144 ~0.401 0.667 0.875
Biomass (F +1) 12 -0.332 -0.396 0.976 0.981
Socheong (Apr. 2001)
Abundance (F)* 3 0.557 0.640 0.037 0.125
Abundance (F + I)* 9 0.504 0.640 0.009 0.020
Biomass (F) 3 1.615 1.080 0.069 0.125
Biomass (F +1)* 9 0.718 0.857 0.066 0.020
Daeyeonpyeong (Apr. 2001)
Abundance (F)* 8 0.123 0.208 0.037 0.145
Abundance (F + 1) 20 0.075 0.208 0.191 0.058
Biomass (F) 8 0.532 0.377 0.072 0.145
Biomass (F +1) 20 0.383 0.377 0.063 0.132
Ganghwa (May 2001)
Abundance (F) 4 0.260 0.195 0.080 0.125
Abundance (F + 1) 10 0.048 0.141 0.412 0.090
Biomass (F) 4 0.773 0.994 0.135 0313
Biomass (F + 1) 10 0.390 1.035 0.237 0.172

F = fishes onty; F + 1 =both fishes and invertebrates included. *denotes significance at o { 0.05
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Fig. 6. Comparisons of fish and invertebrate abundance and biomass between control and treatment(artificial reef) areas.
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Table 4. Patterns of estimated effects among reefs

Mud-dominant mixed bottom Sand-dominant mixed bottom Gravel
KNU (1999) 0 0
Gyeonggido (1999) - - +
IMC (1997)° 0 0
IMC (2001) - - +

% Signs indicate relative effects (i.e., treatment/control) compared within a study and 0 denotes of no difference.
13 Ranges of the effects were 1.64 — 1.75 and 1.97 - 2.06, respectively.

2 Comparison of CPUE was made among artificial reefs.
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