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Acoustic observation of the behavior of fish in an artificial reef

Eun-A YOON, Doo-Jin HWANG*, Ho-Sang KiM!, Seung-Joo LEE! and Kyung-Seon LEE!
Division of Marine Technology, Chonnam National University, Yeosu 550-749, Korea

'Resources Enhancement Division, Korea Fisheries Resources Agency, Busan 612-020, Korea

We aimed to assess the behavior characteristics of fish on an artificial reef using hydroacoustic techniques. The acoustical survey
was conducted with a 200 kHz dual beam transducer while fishing on the stone combination reef of Uljin. A school of fish were
detected on the artificial reef before sunset and floated on the artificial reef at 30 minutes after sunset. The density (Nautical
Area Scattering Coefficient, NASC) of fish that floated on the artificial reef after sunset was about 600 m?/nmi?; similar obser-
vations (about 50 m?/nmi? or less) were noted after 19:00 hours. Fish caught by fishing on the artificial reef were Sebastes
schlegeli, Hexagrammos otakii, Sebastes thompsoni, and Conger myriaster. Resultantly, we demonstrated that hydroacoustic
techniques are useful for detecting behavior characteristics of fish in the artificial reef. Such results can be used for basic data to

estimate the install effect of the artificial reefs.

Keywords : Acoustic, Artificial reef, Fish density, Behavior, Echogram

N = gFs] R 3 =] a7 9Jth. Lee and Kang (1994), Kim et al.

S uel= 20080 2] vjEFA A A= A, Aot ) (2010), Yoon et al. (2011), Park et al. (2013)+= o] & ©]
Ao 4 e, o EL Fa 5o st A2 4 &3t lgolx FHo MAst=olF H dEFS ¥
ARZY S g8 7 o072 o] 8353 B st ¢5Fo] A E 7}k AL, Lee (20115 2013), Oh et al. (2010)+= %= 9 7}
AU 2L AT TR AT HAHA AL 24 e RALE Fake] AFolE YRt Fule] A4
S oE) 2 H HRE 7|2 o g 3t nlohEA AL A o] &S &l it #uk ofy 2 Hwang et al. (2004),
=z 07 4=3)3}o] Y}, o] Qf Zro] xFe A ol A Az Kang et al. (2008), Kim et al. (2011), Lee et al. (2012), Lee
AFo2 5 Fokstel ATHA AAXE AT Fo (01N ALl ZBAE olgato] gz FR0
A Wskst A0 Az Bobt Basit  AAleli ool Al - B7h RE 9 93 mTb] Bt A
(Godoy et al., 2002; Carr and Hixon, 1997; Kang et al., E Yot o F AN TS Y2 oA oretet
2011a; 2011b; 201 1c¢). S Qlo olFo| 2o} o LR Ef o) of F A Ao
el et A ol Bolx X mabel Bak A7p TR EAHOl WASI, 74 240} 4% CCTV H 7}

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

-124 -



5% S 7)WL ol §8 AFolxo] HATH ol Fo] BE

A
ox

wleh 24 $A 0] Zol Mol ubel grwst B A m, o  Bo Bl i Ao] Gt AE A (upward), T F
Zholli £A7E o ek 2% &% 2AE AFHEE Awlo] S|4 o] §5He A% 4 (downward), 25 A o]
5o sFpaol 4Telol AL S, B AZE WO FHs 254 (horizonta) F A A Shof T2
Boh W YRS AL 5t glch (Hwangetal, 2004 9 Alo] 2 o} o] W WekE BEstqich ole) @
Kang et al., 2008; Lee et al., 2012). -2 Ly 2ol A 4= o] dFolx F 9 Wil 3l ofFE FAISH] S5t
2 oG NBAZAMG AL AL HY AA o] N2A0E Agol 2 A o0l HE 5
B LE YA ek Qo x Fule] A4S Ao Bk A7 S o] Aok drk. AT Syt
Lo R2 BASHE 2Abo] 2H WUtk oAt % SFL ol §3to] AFolxo] A4 stE
AT, Q1 Fol 2 MA Gl ube QIFolE FUE o Fo WF SA | BY AL vlu|stn], Q1Fo] 2o
ghob ok ol w e ol REY AP W ARl AASkE ol R BE 40| shotEth QlFolx F
93918 oot hvlet 242 Fobol SHalstgitk  ABa ofU ek o] A4 SHE ol 7o WEFS B
(Ohetal,2010). Q1Fo] 2t Tt G2 AZE = 51 5H: 7% o] o] o] @ 4 91 02 Bekgct,
of it ol 4 o) % vhrke] 4ol HgeHA| Baehw ek, £ AT AL £F L ol§tel ¢1Fol
et FxEo FH 9 272 AFE o s A 7L zof A5k o] 7o AEFS BletY] 9l 712 A
A 27 S W ) B B o FHA/NE TR A AN AR AEAH] HAZ FHA A
5ol A 2)8}7] = F2) 7 w2} 18 A, Fabi and Sala E22 Bty AEa}e] 1] E o] olFo] 27} ek
(2002), Sala et al. (2007)+= £AHE QlF-of & Afol o} <l HE s AR AES BEbsle] Qg ol Aol A
ol zZ e Wol#l 3o uieko] AP o FHAINE o] Zo] AASHE ol RO WF EHL Thorste A A
Ax|ste] of 7o F U Hinof #3t AFE kA LEsto] Bttt
11, Thorne et al. (1989)+= 213-o] & FHH o] AurS HHEs}
of ol ol e AZbE o) F o] 54& 2 Mz W
% t}. Stanley and Wilson (2000)-2 Q130 2} & % Aoz o] AAlsts o] 7o 345 545 whof
36.76
NS
38
°N
&
37 36.73 '
36 +:#ﬁr
++
35 #+ o
2 36.7 %+++
33 - ?
125°E 126 127 128 129 130 131 Study area
36.67Y ‘ .
129.45°E 129.47 120.49 12951

Fig. 1. Map of the study area. The crosses are station installed artificial reefs; the open square indicates the collection station for acoustic and
catch data.
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Fig. 2. The shape of the stone combination reef used in the survey.
The stone combination reef was 13.2 m (L) X13.2 m (W) X 8.2 m (H)
and constructed of material of stone and H beam.
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Fig. 3. The echogram of acoustic data collected between 15:54 and 21:00 hours on the artificial reef. The size of the artificial reef used in the
acoustic survey is 13.2 m (L)X 13.2 m (W) X8.2 m (H).
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Fig. 4. NASC (Nautical Area Scattering Coefficient, m?>/nmi?) of mean fish density by time, using acoustics on the artificial reef.
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Table 1. Summary of length, species and time caught by fishing

No. Time Species Length (cm)

1 15:59 Sebastes thompsoni 19%

2 16:01 Sebastes thompsoni 20%*

3 16:02 Hexagrammos otakii 27

4 16:15 Hexagrammos otakii 30

5 18:02 Sebastes schlegeli 26

6 18:10 Conger myriaster 51

7 18:57 Hexagrammos otakii 29

8 18:59 Hexagrammos otakii 36
*fork length
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