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Hydroacoustic survey on distribution and density of fisheries resources in the
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The survey was conducted to investigate biomass and distribution of fisheries resources using a quantitative echo sounder
and a fixed gillnet around Marado coast of Jeju to obtain the scientific basic data for dispute resolution with a large purse
seine fishery and coastal fishing and policy establishment of reasonable fisheries resources. Hydroacoustic surveys were
conducted six times (November 28~29, 2015 (night), February 23~24, 2016 (night) and March 3~4, 2016 (night/day), March
30~31, 2016 (night/day)) using a quantitative echo sounder. The pelagic fish densities were relatively higher around Marado
in November 2015, February 2016 and March 3~4, 2016. However, demersal fish densities were relatively higher in Jeju
coastal waters on March 30~31, 2016. Catch data using fixed gill net were used to calculate biomass. Based on the hydroacoustic
data, fish length-weight function and target strength information of dominant fish, the biomass of fishes were estimated
as follow: 5.64 ton CV = 70.2% at night on November 28-29 2015, 7.14 ton CV = 35.8% of pelagic fish and 530.77 ton
CV = 34.6% of demersal fishes at night on February 23-24 2016, 2.34 ton CV = 56.7% of pelagic fish and 571.93 ton
CV = 40.3% of demersal fish at daytime, 1.39 ton CV = 48.4% of pelagic fish and 194.59 ton CV = 54.3% of demersal
fish at night on March 3~4 2016, 0.37 ton CV = 72.9% of pelagic fish and 338.79 ton CV = 99.7% of demersal fish at daytime,
0.24 ton CV = 21.3% of pelagic fish and 68.61 ton CV = 53.8% of demersal fish at night on March 30~31 2016.
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Fig. 1. Geographical area and transect lines for hydroacoustic
surveys in the Marado coastal area of Jeju.

Table 1. Summary of survey date, time and distance

No. Survey line

Surve Survey date Survey time distance
’ (n.mile)
1 November 28~29, 18:00~09:00 100
2015 (night)
2 February 23~24,  17:00~05:00 .
2016 (night)
3 March 3~4, 2016 17:09~04130 %3
(night)
4 March 3~4, 2016  0430~14:00 "
(day)
5 March 30-31, 2016 0200430 03
(night)
6 March 30~31, 2016 04:30~12:00 s6
(day)
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Fig. 2. Separation zones of acoustic echogram to estimate spatial
distribution and density of fishes.
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Fig. 4. Spatial distribution of pelagic fish and demersal fish aggregations detected by the hydroacoustic
survey in the Marado coastal area of Jeju.
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Table 2. Weight ratio with season and dominant fish species by the catch date

November 19 2015

February 20 2016

March 5 2016 March 31 2016

Scientific name Abu?éi)ance % Abu?;)ance % Abu?gi)ance % Abu?gi)ance %
Scomber japonicus 1,016,000 77.0
Doederleinia berycoides 243,000 18.4 32,000 48.5 50,000 1.6
Sebastiscus marmoratus 21,000 1.6 10,000 15.2 10,000 0.3
Miichthys miiuy 11,000 0.8 2,929,000 95.2
Pennahia argentata 19,000 1.4 4,000 6.1
Nibea albiflora 66,000 2.1
Lateolabrax japonicus 21,000 0.7
Siganus fuscescens 9,000 28.9
Goniistius zonatus 8,000 32.5
Girella punctata Gray 5,300 19.1
Others 10,000 0.8 20,000 30.3 5350 19.5
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of ths Fo] AL ofPA|qL, Foli chEuE  ofiol Ak 001 gt A% of oA 163 g, 39
ol g5l tiak ofFe] Fukar BAS WEs| lokeltt 349 ofE % ool A= 0.004 g/m’Tt A osto
oo oled dEy HUbe 7T o R ghikE A 056 g, 39 30~319 F7F EFoltollAl
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Table 3. TS-length with season and dominant fish species
Survey date Species Frequency (kHz) TS-length Reference
Chub mackerel - Kang et al.
November 19, 2015 (Scomber japonicus) 38 20log(L)—66.29 (2002)
Japanese anchovy .
(Engraulis japonicus) 120 20log(L)-68.4 Kang et al. (2009)
February 20, 2016 Gold «fish M ¢ al
oldeye rockfis B oon et al.
(Sebastes thompsoni) 120 20log(L)-67.68 (2006)
Japanese anchovy _
(Engraulis japonicus) 70 20log(L)-67.1 Sawada et al. (2008)
March 3, 2016 Yellow croaker
ellow
(Pseudosciaena crocea) 75 20log(L)-67.35 Kang and Lee (2003)
Japanese anchovy _
(Engraulis japonicus) 70 20log(L)-67.1 Sawada et al. (2008)
March 31, 2016
Sea bream 70 20l0g(L)-69.46 Lee (2012)

(Acanthopagrus schlegelii)

— 216 —



A oheke Agkshele] )2

A

dhet HEYEe)

o
O
3

&

2
N
>~

>

Table 4. Estimated biomass of pelagic and demersal fish aggregations with season and by day and night time

November 2829, Fepruary 23-24, 2016

March 3~4, 2016

March 30~31, 2016

2015
Transeet. Station Night Night Day Night Day Night
Pelagic fish Pelagic fish DX pelagic fish  DMOSal pejagic fish  DomESaAl pejygic iy Demesal pejagic iy Demens
ni”  NASC?® ni  NASC NASC ni NASC NASC ni NASC NASC ni  NASC NASC ni  NASC NASC
1 3 33 20 27 2299 786 27 12,0 83 24 114 123 29 3.1 288 26 148 147
2 35 37 13 30 584 2889 30 373 293 29 73 7329 26 463 29 43 108
3 57 27 74 22 4974 914 20 3272 113 20 47 57 21 40 307 21 109 72
4 79 31 5223 1263 3207 23 1264 1412 23 1575 419 23 25 1359 23 46 17
50 91 32 469 27 540 589 25 164 531 25 504 140 25 71 125
6 11~13 29 13 2 1639 350 21 84 465 22 289 189 21 79 179
P 189 151 151 146 146 143 143 102 102 145 145
Conversion
f(aég))r 0.0115 0.0011 0.1016 0.0008 0.3382 0.0008 0.3382 0.0008 0.1659 0.0008 0.1659
Me"(‘é/r‘:f;““y 0.01 0.02 152 0.01 1.63 0.004 0.56 0.001 097 0.001 020
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2) NASC: mean backscateing aven per 05 momiler
o] Pqt WERRE 243 ATk vhehe oo & 2HH, 20161 39 30~31¢U2 %3 o2 A BAH
ISz o] 7o AR 119 28~29Y offtof| 5.64%E A QAQMAL, A5 ofxto] wol "AESIH. oA o w Al
(CV=T70.2%), 29 23~24%Y ofF #35 ot 714 e upefe 2 ool 3 - 5 - AT ThRE ol F ot
(CV=35.8%)3} A& o]+ 530.77% (CV=34.6%) 3% ZdskaL Al7lo| whel E¥dk= o]F W HE 9ol
3~4d b 3T of5t 2.34F (CV=56.7%)2} A3 olt =AUl Zs o 4= SISl olelgl o] 7o] &9
571.93:= (CV=40.3%), 34 3~4 o7k 33 o]t 1.39 9 s st o] JakE Wol vk Alow AlmE
= (CV=48.4%)2} A5 ofat 194.59= (CV=54.3%), 3¢ U ESE 3 55 ot wiehe R sefoll A A
303191 7k 5 O 037E (CV=129%)7} A% o UERdas, A% o2 elsjrrks dekol 4 &7 e
o 338.79= (CV=99.7%), 3 30~31¥ of7l = ol T
024 (CV=213%)3} AF o 68.61E (CV=53.8%) 23 o4 olFo] deae ket uoli= CF7}
o BrhE gk Faah naolm, of gt 4B TS, A, Al
2 AtollAE S ol&stke] Al nebe upef SepA =], o 78] S Ui 5ol =
sfjelo]l AAleh= oo Wie B S afolslqltt SOl EoFekal FERRE ASollA =2 A2 i) o
ZAE A7 o]l Bl o) 0] A oo Bl A4 S4lo] 2] TS= Akt o st AAsh= ol A,
HhEA Yrebetth 2015 11 28~29 %1% A5 ol B Aol Aol Ak o7t & Atol& UER LA,
= 3E-F3 olutol Wol "xESlaL, 2016 2¢ AZole i A, Aol 2 o=l wol A48t
2324908 A% oL 53 olgol Yol ZHAY ) hEolck. 3ol ALskn U WAl Bk 7k
on], 201649 39 3-4UE EE olo] FFo] Lotk oA FHAWANS 83423 om, Wik T (HuET

- 217 —



APy 52429 g, ATl MASh= wwmel Bt 7kl
A EFEF=HAP = 26.5+1.8 cm, Bt TF (=

AhE 357.5471.5 g, Wojo] Bt A @EEZHAHS
56.5¢12.5 cm, Wt FoF EHZEHEPS 1,714.0+10408 g,
LA R0 Wit ZFetol A EEEHADE 29.3£1.3 cm,
Wit 2 (ERFHP)L 489.0+147.3 gO B #E o]
eF A o] A AlFol AtelE Hdal, 53], A
9] Aoz AA] e Sie). 3 ofghkeke] A4
9 WA O] Aol thE2A] vERylth 20159 34
3~4 I AR HAE o850l CF 12 2ko] whz
ol o] W=} WL Fig. 69 eI Ut Fig. 69
UHERd HEe}R o] CF glofl whe} dieef AZTE] Ato]

R S o} A oIt}
35 1500
30 r
- 1200
25 L
— -
& - =
£ i 900 o
5 20 A e =
> ," %
T s -~ z
J -
5 L Ls00 &
(=] o7 om
-
10 4 o ,
-
e Densi F 300
05 J e —— Density
/a' - -~ Biomass
0.0 T T T 0
0 0.1 02 03 04

Conversion factor (CF)

Fig. 6. Difference of density (g/m’) and biomass (ton) according
to conversion factor (CF).
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