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Variations of Catch and Fish Species in the Adiacent Fishing
Ground of Ceramic Artificial Reefs Constructed on the
Coastal Area of Geomun-do, Korea
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Abstract

In order to estimate the effect of ceramic artificial reefs on the fisheries resources enhancement,
we have studied the variation of catch and species, which were caught by trammel net on the
three fishing grounds of ceramic artificial reef, natural reef, and control (non-reef) in the coast
of Geomun-do, Korea from 2001 to 2003. Catch per unit effort(CPUE : g/panel) of fishing
ground with the ceramic artificial reef area was 1,621.9g, it was about 67.9% higher than the
natural reef area and 333.3% higher than the control area. The catch of fish with the ceramic
artificial and the natural reef area was not significantly different based on statistical analysis of
Tukey test, whereas the relationship between the ceramic artificial reef and the control area
was significantly different (P<0.05). Monthly mean number of species caught by the artificial
reef area, the natural reef area and the control area was no difference by ANOVA test. The
catch of fish was highest in November and lowest in May, which was associated with the
natural reef and the control area. The dominant species were demersal fishes living around rock
such as Pagrus major, Thamnaconus modestus, Stephanolepis sirrhifer, Pleuronichthys curntus,
and Ostracion cubicus in the artificial reef area, but demersal or migratory fishes in the natural
reef and the control area.

Key words : fisheries resources enhancement(X}9%4)), ceramic artificial reef(Mg}eojz),
catching efficiency (68 &3}, trammel net (2FE21%)
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Table 1. Composition and materials of the
trammel net used in this study

Item Trammel net
Float Materials PP@6.0X2
line  Length(m) 70
Lead Materials PP 80O X2
line  Length(m) 74
Materials Knot PA mono./3
Inside Mesh size{(mm) 84.8
net  Hanging ratio(%) 46.0
No. of vertical mesh 43
Materials Knot PA 210Td/24
QOutside Mesh size (mm) 360
net  Hanging ratio(%) 55.0
No. of vertical mesh 8.5
(b) (©

Fig. 1. Location of experimental fishing ground and ceramic artificial reefs constructed in the

coastal area of Geomun-do, Korea.

a : location of the each fishing ground, b :schematic diagram of ceramic artificial reef,
¢ : sonar image of ceramic artificial reefs by side scan sonar.
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Table 2. Total number of species and catch per unit effort(CPUE) caught by trammel net in
the experimental fishing grounds of Geomun-do from 2001 to 2003

2001 2002 2003
Item Average
May Aug. Nov. May Aug. Nov. May Aug. Nov.
A Species 4 8 9 6 12 5 12 5 4 7.2
CPUE(g) 843 1,454 2,693 796 1,319 2,060 1634 1,118 2,680 1,621.9
Fishing B Species 2 5 9 5 5 8 15 10 11 7.8
ground CPUE(g) 193 340 1231 409 453 1,378 1,842 1,222 1,626 966.0
Species 2 1 6 3 6 3 2 5 5 3.7
CPUE(g) 268 298 564 184 380 291 753 509 122 374.3
A:B Species 1000  60.0 00 200 1400 -375 =200 -50.0 -63.6 =71
Ratio CPUE(g) 336.8 327.6 1188 946 191.2 495 -11.3 -85 648 67.9
(%) A:C" Species 100.0 700.0 50.0 100.0 100.0 66.7 500.0 0.0 =200 97.0
CPUE(g) 214.6 387.9 3775 332.6 2471 607.9 117.0 119.6 2,096.7 333.3
A : ceramic artificial reef, B : natural reef, C : non-reef.

* 1 (A-B)/BX100
** 1 (A-0)/CX100

Table 3. Tukey test for reefs effect on the CPUE caught by trammel net in the experimental
fishing grounds of Geomun-do from 2001 to 2003

. Diff e .
Comparison (;—(fie}n; SE q 40.05.24.3 Conclusion
Avs. B 0.6229 0.1795 3.4702 3.532 Accept Ho @ uA = uB
A vs. C 1.2146 0.1795 6.7661 3.532 Reject Ho @ uA = uC
Bvs. C 0.5916 0.1795 3.2959 3.532 Accept Ho : uB = uC

A : ceramic artificial reef, B:

natural reef,

C : non-reef.
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Fig. 2. Annual variation of relative catch(a)

and species ratio(b) caught by trammel
net in the experimental fishing grounds
of Geomun-do from 2001 to 2003.

A 1 ceramic artificial reef, B : natural
reef, C : non-reef.
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Monthly variation of relative catch ratio
caught by trammel net in the exper-
imental fishing grounds of Geomun-
do from 2001 to 2003.

A ceramic artificial reef,

B : natural reef, C . non-reef.
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Table 4. Catching ratio of species caught by trammel net in the experimental fishing grounds
of Geomun-do from 2001 to 2003

Species May August November Mean

Korean name Scientific name A B C A B C A B C A B C
7itketo] Katsuwonus pelamis - - - - - 204 - - - - - 11
A E g Aluterus monoceros - - -~ 55 - - - - - 13 - -
AEE Ostracion cubicus - - - 10 - - - - - 38 - -
%59 Scomber japonicus - - - - - - 23 - - 12 - -
ARG Zebrizs fasciatus 05 - -~ 10 - - - - - 04 - -
o Hexagrammos agrammus 38 37 - 14 - 170 - - 13 13 59
5 9 Lateolabrax japonicicus - 71 - 25 - - - 64 06 52 -
549 Epinephelus septem fasciatus - - - - - - =17 - - 08 -
PEC T Niphon spinosus 7 - - - - = - - - 04 - -
g4 17 Zeus japonicus - - ~ 61126 16 - - - 14 29 06
Ty Pleuronichthys curntus 0 - - - - 35 84 - -~ 46 - 12
E7HAA Sigarus fuscescens 36 52 ~ - - - - 02 - 09 19
z % Oplegnathus fasciatus - 13 - - - - 47 - - 24 04 -
FEY Scyliorhinus torazame - 38 64 - - - - - 210 - 13 97
Eige | Thamnaconus modestus 568 21.0 53.7 233 36 - 53 114 - 224 128 208
74 o) Ditrema temmincki - - - - 06 - - 03 - -
4 A Engraulis japonicus - - - 01 - - - - - 00 - -
W o Seriola quinqueradiata - - -~ - - - 3072 - 16 32 -
€ Microcanthus strigatus 2110 - - - - 06 - - 08 03 -
9o & Girella punctaia - - - 48118 - - 59 - 11 53 -
BT H Argyrosomus agrentatus - 24 - - - - - - 968 - 08 26
2gg Sillago sthama - - - - - = - = 20 - - 05
L] Sebastes inermis 71 29 -~ 29 58 - 09 89 - 29 61 -
e Sebastes thempsoni - - -~ - 146 - - 42 - - 51 -
5 g Eplinephelus akaara 31T - - - - - - - - 08 - -
47 Scomberomorus nophonius - - - - 118 - - - - - 27 -
Ao Chelidonichthys spinosus - - - - - 14 09 - 212 05 - 17
As7tes Chaetoden modestus - - - 02 - - =03 - 01 01 -
£ 9 o] Sebasticus marmoratus 09 13 - 16 96 - - 24 - 06 37 -
& 7} v Inimicus japonicus 23 24 - 20 - - - - 41 10 08 11
74 Scorpaenopsis cirrhosa - - - 2720 - - 04 - 06 06 -
o 4 Lophiomus setigerus - - - - = = = = 27 - - 07
o}E 571 Conifstius zonatus - - - - - - - 18 - - 08 -
4 g Platycephalus indicus - - =~ 54 - - - - - 13 - -
S h=REy) ) Gonfistius quadricornis - - - - - - =127 - - 56 -
=87 Halichoeres poecilopterus 14 04 ~ - 49 - - - - 03 13 -
Y E Chromis notata - 03 - 0305 - - - - 01 02 -
A H o] Seriola dumerili - - - 14 - 15519 - - 13 - 54
A 78 o Trachurus japonicus - - - 28 63 48 03 - 26 08 14 24
A7k} Limanda schrencki - - - = 2012 - - - - 04 04
479 Scorpaena neglecta - - -~ - - - 902 - - 0 - -
194 Pseudorhombus pentophthalmus 07 20 08 - 22 - - - - 02 12 03
A A Stephanolepis sirrhifer 1.7 104 251 85 - 67 140 35 - 96 50 120
A7) Limanda herzensteini - - - - - - - = 20 - - 05
2 E Pagrus major 99 180 -~ 11.3 87 6.6 517 259 100 317 193 50
ki Monocentris japonicus - - - 0310 - - - - 01 02 -
= Semicossyphus reticulatus - 84 -~ - - - 18 43 - 09 47 -
9 Kaja kenojei 33 68 140 - 16 211 33 22 125 25 36 161
g5 Sebastes owotoni - - - - 111 - - - - - 02 -
45 Histiopterus tvpus - - - - - - - 05 - - 02 -
7 Paraplagusia japonica - 14 ~ - - - - = - - 05 -

Total 100 100 100 100 100 100 100 100 100 100 100 100

A ! ceramic artificial reef, B : natural reef, C : non—reef.
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Table 5. The number of occurrence for each species caught by trammel net in the exper—
imental fishing grounds of Geomun-do from 2001 to 2003

Species Artificial reef Natural reef Non-reef
Korean name Scientific name May Aug. Nov. May Aug. Nov. May Aug. Nov.
7fetgol Katsuwonus pelamis +
g Aluterus monoceros +
AEE Ostracion cubicus +
I %9 Scomber japonicus +
SHZANMY  Zebrias fasciatus + +
o ] Hexagrammos agrammus + + + +
F 9 Lateolabrax japonicicus + + +
& A 9 Epinephelus septem fasciatus +
o Hig Niphon spinosus +
217 Zeus japonicus + + +
E g Pleuronichthys curntus + + +
F7HAA| Sigarus fuscescens + + +
= = Oblegnathus fasciatus + +
FEA Scyliorhinus torazame + + +
%43 A Thamnaconus modestus +++  ++ + 4+ ++ 4t
oA o] Ditrema temmincki +
g Engraulis japonicus +
o Seriola quinqueradiata + +
H = Microcanthus strigatus ++ + +
W of = Girella punctata + +
B R Argyrosomus agrentatus + ++
24 Sillago sihama +
£ 7 Sebastes inermis ++ 4 + 4+ 4+ e+
2 &g Sebastes thempsoni + +
F ol g Eplinephelus akaara +
A4 A Scomberomorus nophonius +
A Chelidonichthys spinosus + + +
Hs7teE Chaetoden modestus + +
% 9 o Sebasticus marmoratus + + +  ++ o+t
% 7] v Inimicus japonicus + + + +
i Scorpaenopsis cirrhosa + + +
of H Lophiomus setigerus +
o} &5} Coniistius zonatus +
% Platycephalus indicus +
AYE7He Goniistius quadricornis ++
£x=d7] Halichoeres poecilopterus + + +
A8 5 Chromis notata + + o+
A o Seriola dumerili + + +
A 7Y ol Trachurus japonicus + + + + 4+
A 71A] Limanda schrencki + +
424 Scorpaena neglecta +
24 3 Pseudorhombus pentophthalmus —+ + + + +
A A Stephanolepis sirrhifer + o+ ++ 4+ F+4+ o+ 4
27 A Limanda herzensteini F 4
Z F Pagtus major T + +
A1k5o] Monocenttis japonicus + +
zE F Semicossyphus reticulatus + + +
£ 9 Raja kenojei + + + + + ++ o+ +
%5 Sebastes owotoni +
2z E Histiopterus typus +
= q 7] Paraplagusia japonica +
+ ! once, ++  twice, ++ + ! thrice
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Fig. 4. Annual variation of CPUE for three
dominant species, Fagrus major, Tham-
naconus modestus, Stephanolepis sir-
rhifer caught by trammel net in the ex-
perimental fishing grounds of Geomun-
do from 2001 to 2003.
A ! ceramic artificial reef,
B ! natural reef.
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