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Fishes distribution and their connection to artificial reefs off Bukchon,

Jeju Island using geographic information system
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Various artificial reefs provide the fish habitat and nursery, and contribute the improvement of fisheries productivity. The evaluation methods
of fishery resources in the artificial reefs have been done by fishing, scuba diving, underwater camera, and scientific echo sounder/sonar.
There are a number of studies using echosounders on the quantitative and qualitative evaluations of artificial reefs in various seas around
the world. This study focused on the spatial distribution of fishes around artificial reefs and the influential area of reefs off Bukchon,
Jeju Island. Not only acoustic data but also various properties of artificial reefs were used in the geographic information system to extract
relevant results. As a result, the major material of reefs on this study site was concrete and the number of reefs with that material was
the most. The volume of reefs consisted of steel only and steel with riprap was considerably large compared to other reefs. The average
NASC in the vertical distribution of fishes in artificial reefs was 31.6 m*nm’ in April, and that was 61.3 m’nm” in June. The distance
between the fish school and their nearest reef in June morning had a wide range from 750 to 3250 m. On the basis of the influence
ray of artificial reefs, it had a tendancy of NASC to decrease with distance from the reef in the June morning. It is a preliminary
study to present the geospatial analysis example to understand a better way of comprehensive artificial reef environments.

Keywords : Artificial reefs, Echosounder, Geographic information system, Jeju

*Corresponding Author: djhwang@jnu.ac.kr, Tel: +82-61-659-7126, Fax: +82-61-659-7129

Journal of the Korean Society of Fisheries and Ocean Technology | 121



ZHS| - Rina Fajaryanti - @&+ - &20t - TI2H| - 0|&E
ME
AA oA afjdef] 2AJE lFolZ= FAAES] A

Akt

QR )

A7) G4, ol EAE A2, A4 B
ofge] AV T, epEd We o 8l
St w3 5ol 7ok
Protocol/UNEP, 2009). -?-2]ufeh= 1998 HE] 20061
7] dhehEg ARRLE FASHAN QlFolRE AW
AR AJdsto] T 7]a A ele] S4E %o, 2020
W7k Aol 50744:] mpchEARS et A2)S
A3 glek. QlFel S 2] 15k} Arfal Ao
2=l ool Higt ofdAl/d mte] wiet
ZARR} H7r Aash AlAolc) L ol

14 AR aple] Bo e o),

cRpy el 8,
i

?lt}(London Convention and

7

—

m

o
JZi_Hl
0,

p

11 o)l=

=,

o g 10;{>~1N113i]1
Ol
X P E
= o o\ 2
44
o,
gt

(
=
ol
-

N 2 BN o 20 m B N o

;0\*

2013; Park et al., 2013) 2=
/\/\l‘/] 0}7:]]9_}- El—E_ __4 §]Jﬂ
sk suEss A5A717] UH of “gwFAiQl Hloj
EIS ¥7] otk ol#et ofgfes sieds P7l IRt ek
T SUE 7% S35 o8t S
fey] giEof Ko 9o, E@
O3t sf|odQ] A =Zof ok Ax
of A Aol Al T*JX}%%
Qlgofzof Rt A Zofof] st 10
(Fabi and Sala, 2002; Boswell et al., 2010; Kang et al.,
2011).

A, 224 HA] A8 (Geographic information system:
GIS)Z of2] &A4de 7AAL Qe thaRt F419] dlolE
ol SIAAHEE FHoR HoJERte] £4& Ak, &=
#E W OHe] FeEjR EHRI S, vefTl HolEE &

o2 olsiel

2~

P S Bxk 91012 LAste] ofe] Hug dol
ofstate] Alzst ul Aol HAo] ZPsdt A|2go]
th A ARALRE] BEL Ae] BE AT Hopo
1A EGA AT Qon, s U 44t Hopolw

gtel 445
2015).

Qlth(Kang et al., 2011; 2012; Punzo

et. al.,

122 | The Korean Society of Fisheries and Ocean Technology

EE - MG EHBA - ol¥s - BEZ
o] At AlFE H& ohfrto] 2% lgolx B

of| A 1}&01;&7\]7] CTD (Conductivity, temperature,
depth probe), ¢1-0]% AHEE GISo|| A8-51o] ¢l-o]
selol o] olstel BE W elgolzslel WAL 4
A s,

S

Mz o S
HAYEAL
A= & 2% Qlyolz sl

= YHjrio)
o5F A2 AAELYItHFig. 1). 20184 4
2 129 ©.5(13:50~15:34)9} =0 © 5(16:09~17:25),
ol 69 991 o}21(05:55~07:22)7F £ A(07:50~09:32)0]

23F ZAE 4951t 5USt transect line 2%
ZALE 1ol 28] AN ol olste] Fof W 5

transect line 23F

7_'1—7_'1— ]

o

o kLA SO, A oAk Wt uke oae}
= ARIRE e etk 2AEe] WA 651
km?0] %) 0. transect 2}¢12] & Zo]= 18.4 kmo| %t}
38 kHz #}5to]5teh«] 7|(Simrad, EK60, ©]3} 1}ato|eh)
£ A1gsto] SabdlolE B Sxlsigleh. 2AMe] B
ol 114 HA S AHte] WIfolre] £4u|S 4
W ool 1.5 mol] AAA AT HAZL 512 4 s A
alglom 9% AR (LS HE)= GPS A7) E Ed

SapaRel 7 71 =skch. 2kl elel et
o

)

i

Fig. 1. Map of the study area, that is off Buchon, Jeju island.
The arrow points the study site that is transect line. The transect
line in black line and CTD (Conductivity, temperature, depth)
stations in dark gray dots are shown.
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Table 1. The property of artificial reefs installed in off Bukchon, Jeju Island

Total reef

Reef type number Reef size Reef volume (m*) Reef material
Stone combined 1 13.2x13.2x8.2 m 1429 Steel + riprap
Sea forest 2 8.0x12.0x1.65 m 158 Steel + riprap
Three layers 2 12.0x12.0x10.7 m 1541 Steel
Hexagon 2 11.55%11.55%7.0 m 934 Steel
Octagon 3 14.0x14.0%6.0 m 1176 Steel
Fan shape 27 3.0x3.0x3.5 m 32 Concretetoyster shell
Maze 33 2.25%2.25%2.2 m 11 Concrete
Tent 49 3.0x3.0x2.1 m 19 Steel + concrete
Triangle 53 3.1x3.1x2.9 m 28 Concrete
Cross 58 2.2x3.0x1.8 m 12 Concrete
House 61 2.4x3.5x1.38 m 12 Steel + riprap
Tunnel 62 2.5x2.1x2.1 m 11 Concrete
Turtle 80 N/A N/A N/A
Cross sea forest 131 3.0x3.0x0.5 m Concrete
Horn triangle 1402 1.4x1.3x1.5 m Concrete
Rectangle 2500 2.0x2.0x2.0 m Concrete
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