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Distribution of Demersal Fish Based on a Combined Acoustic and Trawl
Survey during Day and Night in Costal of the South Sea, Korea

Hyungbeen Lee, Young Il Seo*, Taeg Yun Oh, Jung Hwa Choi, Hyun-Su Jo! and Kwang Ho Choi

Fisheries Resources Management Division, National Fisheries Research and Development Institute, Busan 46083, Korea
'Development of Marine Science and Production, Kusan National University, Gunsan 54150, Korea

The distributions of demersal fish along the coast of the South Sea, Korea, were estimated from a hydroacoustic
survey and bottom trawl catches in April of 2015. Acoustic data were collected at 38 kHz, and converted into the
nautical area scattering coefficient (NASC, m*/n-mile?) for 0.1 n'mile along eight transects during day and nighttime.
Various demersal fish species were collected and the dominant species comprised no more than half of the catch.
The estimated acoustic density of demersal fish compared well with the cumulative catch weight from bottom trawl
catches in daytime, but showed a low correlation at nighttime. The NASC of pelagic fish determined for anchovy
was correlated with water temperature. The combined hydroacoustic and trawl method can be used to understand the
spatial/temporal structure and estimate the density of demersal fish in coastal areas.
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ol A5 EE 2ARE Sl AA -4 o179 ofiAkm S oS5t in the coastal area, especially within the southern waters of Korea.
o] A5 o 7o Wi A 9l Blal HSsk3i The lines are transects, and black circles represent CTD stations.
Table 1. Detail on the acoustic and bottom trawl surveys
Transect Acoustic & Trawl locations Depth Range Duration time Remark
Start End (m) (n-mile) (min)
1 34°16.97, 128° 08.9 34°21.2°,128° 20.4" 79 10.44 180 Day
2 34°20.6",128° 18.4° 34°17.2°,128° 10.9 61 6.99 120 Night
3 34°12.57,128° 07.3" 34°14.2°,128° 20.2° 83 10.61 180 Day
4 34°14.57,128° 18.6 34°13.2°,128° 11.5° 88 9.40 180 Day
5 34°12.47,128° 07.9 34°18.3", 128° 20.6° 82 10.34 180 Night
6 34°13.07,128° 16.9 34°12.97,128° 19.8" 80 10.50 180 Day
7 34°12.1°,128° 07.8" 34°13.2°,128° 20.2° 83 10.56 180 Night
8 34°13.17,128° 19.5° 34°11.8",128° 06.8" 83 10.41 180 Night
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entific echosounder; Simrad, Norway)E |83} t}. 2 A}
ol A B-&l(split-beam) HHA]-& ARE-81= 18, 38, 70, 120, 200
KHz 7315:2) S ALAE ALEaH91TL, S3F AR 25A] A5
Zo]|(pulse length)2} 541 7+ (pulse duration)> 77} 0.5 ms
9} 2 pings/s= A7t ZFBFATE S A S AlLF
2 W% (calibration sphere)E 0]-8-5to] W& A5
CTDE SdllA g53t & aa(-2, g5 SF Al2H
ol AAsto] ZF ARE & Alsk itk
=< Xtz 2|

2} 390) ofF AFl] BE S4L Tsfolgo e &
= AR A W A 3ol dizt @53 Al A A= (Vol-
ume backscattering strength, SV dB re 1 m")2] £4-& F-3f 2
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= AAskSITh B3 Al S Ak of 7o 32 whol2: 9l
A 5353 A1 5 38 kHz Fatro] sl A ek 2498 AA|
SFATE A= A e = E53 23 A& (raw data) S 7H ol 21
H 7RE E-goto] AR Hol EFet Gl et A AlA
(Mask bad data), A 2] 9 Ao ot A= 9] &= (Resample
by time & depth)3l= 14& AH HEH o Y2 o571
H(New echogram & SV)= A/dstoict. A H o210
ofaA 2 Ao] Bl A 20 ol RE 9 of8] A
oF v = YA (1) A 9 0.5 m~si A1 9] 3.5 m =5}
Q) A 9135 m~ AT AlA 44T m) 22 22 E=2
o) 4502 Relsiol 2Balic 224 AE WA o
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= Yl A FefQl W4 AFbA|<=(Nautical Area Scattering
Coefficient, NASC, m*n'mile?)2 25 WH3F 3 0.1 vfL 9]
EDSU (Elementary Distance Sampling Unit) 7+24 .2 282}
25 F=6Ath(Myriax, 2008).
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Table 2. Number (No.) of demersal trawl net catched with each fish
species; their relative proportion of individuals (catched rate; %) in
catches species; total cumulative catch weight (kg)

Catchrate  Weight

Transect Species (%) (kg) Remark
™ Ponyfish 45.53 34.20 Day
Korean pomfret 19.12 14.36
Gizzard shad 10.72 8.06
Other species 24.63 18.50
T2 Ponyfish 31.58 15.75 Night
Searobin Gurnard 49 45 9.70
Korean pomfret 13.90 6.93
Other species 35.07 17.50
T3 Mirror dory 16.81 3.00 Day
Ponyfish 11.82 211
Red seabream 11.31 202
Other species 60.06 10.72
T4 Korean pomfret 2599 231 Day
Yellow croaker 21.21 1.94
Mirror dory 18.53 1.69
Other species 34.97 3.20
T5 Korean pomfret 36.17 6.58 Night
Silver pomfret 18.59 3.38
Searobin Gurnard 10 g2 1.93
Other species 34.61 6.29
T6 Mirror dory 19.56 392 Day
Anchovy 17.44 2.86
Hairtail 12.30 1.37
Other species 33.08 3.68
T7 Korean pomfret 33.79 557 Night
Searobin Gurnard 43 g3 2.31
Seaperch 6.82 1.24
Other species 45.46 7.49
T8 Korean pomfret 36.27 588 Night
Searobin Gurnard 45 g 243
Red seabream 8.53 1.38
Other species 40.20 6.51
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Fig. 2. Temperature (a) and salinity (b) water column profiles from
stations.
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Fig. 3. Example echogram from 38 kHz volume backscattering strength (SV, dB) in T1 (a), T3 (b), and T6 (c). Separation of acoustic layer
for extracting fish aggregations around the bottom. The two layers were divided into (1) from surface to 3.5 m above bottom, and (2) up to

3.5 m above bottom (green line).
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Fig. 4. Relationship between NASC of demersal fish and bottom
trawl sampled weighted of fish during day (gray circle) and night
time (black circle) [Weight of fish = 0.56xNASC of demersal fish
in day time — 75.89, # = 0.78].

ot =55 NASCE @9 ol Yx(p)= HZAA CFE 7l
AFSFQATE. CF= &0l 7o Sabalebad & (o)1) o] Ezt& 2]
Aol-FA &= 9 A v]&-& a8sto] AlAke A3t 0.0261-
0.0604 R 912 LrERal(table 3), F=-0FEe] AFofwt Wi
7F7F 0.03577} 0.0245 g/m?&, F7HA]7] oF 1.458) =& Ww
&2 Bxsigrt

L.

B QA o7 TS §4, Ag-2ol W, ofFol dol &

Table 3. Standing density estimation of fish aggregations around
bottom using acoustic and trawl survey in South Sea, Korea. The
n. is the number of 0.1 EDSU and the NASC is mean value of the
nautical area scattering coefficient (m%mile?) along i-th transects

Conversion Mean density Remark

Transect n NASC Factor (CF)  (p, g/m?)
1 104 1.02 0.0261 0.0266 Day
2 68 0.63 0.0341 0.0215 Night
3 103  0.86 0.0504 0.0433 Day
4 93 117 0.0432 0.0505 Day
5 104 0.61 0.0604 0.0368 Night
6 105 0.92 0.0243 0.0224 Day
7 106  0.35 0.0396 0.0139 Night
8 96 0.67 0.0385 0.0258 Night
2E o] 43 Wgh A% (CF), 187 3 2418 54 244
NASC gt& ol83f0] 24 3] U] 43 of 7ol W g &35t
A 7S Bgstel LIS, ST A2 ol gatel o
o) 9 AP A] oj2lzkRe] chfgt olFo] of2lElg T, $74%
o M| 127) 947 2ol ¥l ojo] ol AFol el 5
£ APgaloltt. Eat heke olg el Bl AEolF
o] oJukz| o] L3Fal A 0] EAS 8-85)9T) o] A= o] 2o
oat oA Ql 2ARs A o) FaAEX) Uoky] Ho R, A5
9 0% that o Ao iat AT AukE welshd &
Aol g W Aol 7Hs e Ao R e
BA, i 53 A2 =Y F8 25 1%l dellde =%
SHA| 0 2 theret A7 A H o 22 AlFZHA] EE B4
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Hakop el S9F U 9 A 4y o] 8%l QeH(Oh et
al., 2009; Kim et al., 2013; Lee et al., 2014). HFH #]Z o]
of cish M pstael A7t Aol AAE A e ik 7
& Kang et al. (2008)3} Lee et al. (2014) o] S 7]
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(Ferno and Olsen, 1994).
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Fig. 5. Relationship between temperature and NASC of pelagic
fish during day (gray circle) and night time (black circle). Note that
temperature is the near surface temperature at 5 m.
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£ HAHFEOE k= ofF R 44 QLAL(NFRDI, 2013),
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A 25 2 Ao S5 ol 2AE Bl S AR et
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