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This study integrated marine environmental data, fish sampling, and acoustic surveys to examine interannual changes
in the distribution and densities of dominant fish species in Jinhae Bay. Monthly temperature and salinity distribu-
tions were measured using conductivity-temperature-depth (CTD) profiling, and set-net catch data were analyzed to
identify monthly dominant species and species composition. Acoustic data at 38 and 120 kHz were also collected. Us-
ing these data, fish schools were detected using a school detection module, while species were classified through the
dB-difference method. High water temperatures and low-salinity conditions persisted in Jinhae Bay during the sum-
mer of 2024, whereas in 2025, water temperatures were lower, and salinity variability was reduced. Fish sampling
survey results revealed a simple species composition in 2024, whereas in 2025, the species composition expanded. In
the acoustic survey, schools were most abundant in June 2024 and September 2025. The fish school density levels in
2024 were highest in June, at 2.444 g/m?, whereas those in 2025 were highest in September, at 1.890 g/m?.
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Fig. 1. Locations of sample catch and acoustic survey in Jinhae Bay. The sampling site corresponds to the set net installed at the position

marked in green (left) and acoustic survey was conducted using CTD at six locations marked in red (right).
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Table 1. Parameters to remove impulse noise

Parameters Values
Exclude above Surface
Exclude below Bottom

Exclude below threshold (dB at 1 m) -150

Vertical window units Samples
Vertical window size (samples) 5
Horizontal size (pings) 5
Threshold (dB) 10
Noise sample replacement value Mean
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£ 473t ¥ data range bitmapS Y50 o] H 9ol AFH &
Frloel bl Al I 7)o v H= A2 masks T
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Table 2. Parameters for fish school detection

Parameters Values
Minimum total school length (m) 0.1
Minimum total school height (m) 2.0
Minimum candidate length (m) 1.0
Minimum candidate height (m) 10.0
Maximum vertical linking distance (m) 10.0

Maximum horizontal linking distance (m) 1.0
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Fig. 2. Data flow of acoustic data analysis at 38 and 120 kHz for
fish school detection.
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Table 3. Target strength (TS) values of pelagic fish from previous
studies

Species Target Strength (TS) References
Engraulis japonicus TS ,,,=20log, (TL)-68.9 P?;'Bgi)a !
Scomber japonicus TS ,, ,,=20log, (TL)-66.0 P?;'Bze;)a"
Trachurus japonicus TS ., =20log, (TL)-65.3 H""é%% 5 al.
Non-target fish _ Lee and Shin
species TS 4., =20log,(TL)-72.0 (2005)
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Fig. 3. Flowchart for estimating fish density.

pe A A Wit W, ni= A 4412 elementary
distance sampling unit (EDSU) 43, N A2 LERHTE,
919 Alo2 Bat Sl BE(p)E 24T 4 ek whe
A, ot9] YEE Aol W of| o3t data flowE Fig. 3¢
Uehoic

zd

z47} 2l pit

¥

AL

Hefetd

ol

20243} 2025 et aff o o] L ot =23 HEol ¥
& wpobstoiet. 2024 Hsfvk a9 o] =22 39 8.7°C, 4
4 15.6°C, 59 19.0°C, 69 22.3°CE AF53}15] 01}, 79 20.9°C
2 A5t o] 5 89T 9 o] 12} 28.9°C2} 28.0°CE =2
FLS GABATE 20259 2239 7.2°C, 49 13.9°C, 5¢Y
15.5°C, 6 18.5°C2 27819931, 79 23.5°C, 8¢ 24.9°C, 9¥
24.5°C& UePgthFig. 4). 20247} 20259 395E 697}
A L B Aok AFE Hou, T8 o] 22 &
ggt 2}o] 5 B} 2024 8¥} 9Yof 422 77} 28.9°C
9}28.0°CE =A| Uepy oL}, 2025 28 A7) of) 4228 7hzh
24.9°CS} 24.5°C2 YR ¢k 4.0°C AL 9] 2}o]E H YT} o]
sl AV 28 F A FEFE vHE Ao R wHch
Zafiqk a o] fE Bl 20241} 2025 0] A2 T2 oF
& Bt

Measuring Fish Density

2024 5239 31.9 psu, 494 30.8 psu, 59 31.7 psuz L
ERrom, 649 32.7 psui 7HY =2 A& UERY STt o] % 7
2 30.0 psu, 8 28.9 psu, 94 30.6 psu LEFGTE 2025

£ 390 337 pui 71 & 4A1 8 L9, 49 32.7

psu, 54 33.0 psu, 620l 33.0 psu, 74 32.8 psuR LA 4
25 §-A5FT) o] 8¥ 30.2 psu, 9 31.8 psuz LEFETH
(Fig. 5). 2024 FH-2 6Y0f| 32.7 psu 7H koL, o] %
FHES 7E e 9U7HA] ©F 30.0 psu A FE TS HAATh
HHH 2025 2> 39 FE 9Y7HA] Bt R s e ]l
o, 8o HH-230.2 psu= 75Tt A= 7|4 At
o Hof 2 H(KMA, 2025), 2024 o] ut 717k 64 224
FE 79 274 = oF 36 U7 A& H Qo m, ZiE- 561.9 mm
= UERtTE 2025300 Aot 717k 68 19478 79 14744
T OF 13U A &E e, A 117.8 mm= UERRiT
A& Ant 7|7k e Zfo 7 o] i Wl ¥
n 35S Ao g getEh

Op

x4

A ol -8 B-8510] 20044 4L E 99, 20254 SHI
£ 92712 et s oA A E L % cop e sielsts
o}, 20241 39, 20251 393} 4= YA ol HA5A) o
o o\EjAtaE £ 51 tel FYpAT U TS
A28 Byt



(a) :\lar»

() i\lay

a8

29.0
26.0
23.0

20.0

(e) Jul, (f) .\ug.

17.0
14.0
11.0
8.0

5.0

12850 12852 128.54 128.56

35.04

12850

128.52 128.54

Longitude (°E)

128.56

Fig. 4. Monthly temperature distribution in 2024 and 2025.
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(Fig. 6, Table 4).
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Fig. 5. Monthly salinity distribution in 2024 and 2025.
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Fig. 6. Monthly variation in species composition of set-net catches in 2024, illustrating the relative abundance and distribution of major

species for each sampling period.

Table 4. Species composition of set-net catch data in 2024

Month Species inds. ratio (%) catch (g)
Engraulis japonicus 101 63.9% 600.3
Konosirus punctatus 29 18.4% 3,034.4

Apr. Sardinops melanostictus 25 15.8% 857.1
Setipinna tenuifilis 2 1.3% 21.5
Hyporhamphus sajori 1 0.6% 24.9
Sardinops melanostictus 75  455% 226.3

May Clupea pallasii 47 28.5% 128.5
Scomber japonicus 39 23.6% 816.6
Konosirus punctatus 4  24% 391.7

JUn. Sardinops melanostictus 347 88.7% 2,441.4
Engraulis japonicus 44 11.3% 119.9

Jul. Sardinops melanostictus 93 100.0% 1,709.7
Trachurus japonicus 98 925% 4,133.3

Aug. Scomber japonicus 6 56% 593.8
Sardinops melanostictus 2 1.9% 61.1
Trachurus japonicus 42 553% 2,009.6
Scomber japonicus 14 184% 1,509.4

Sep. Sphyraena pinguis 14  18.4% 930.6
Trichiurus japonicus 4  53% 409.6
Scomberomorus niphonius 2 2.6% 602.3

inds., individuals.

2] 5]9] 0, HiE NASC S 1,457.80 (m¥n.mile?)= Le}
WEHFig. 9).
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Z7J3F% tH(Table 6). 2024 3Y o U= 2024 49 A
W E ggste] U s At 202418 9359 ol
S 37t A}, 3o of 7o Wiee 4of2] 0.132 (g/m?),
2] 0.011 (g/m?), o] 0.195 (g/m) & & W= 0.338 (g/m?)
2 Uepgth 4o o] 7o W= Aole] 0.174 (g/md), BA]
0.015 (g/m?), 0] 0.258 (g/m?)E & W= 0.447 (g/md) 2 L
ERt). 59 o9 M= Ao 0.057 (g/m?), 3501 0.988
(gm)2 F Wi 1.045 (g/m’)= eyt 6€of o7 2
w Aolg] 2362 (g/m?), BA] 0.082 (¥md)E A Wik

Table 5. Species composition of set-net catch data in 2025

Month Species inds. ratio (%) catch (g)
Apr. Clupea pallasii 44 100.0% 1,970.5
Ditrema temminckii 59  235% 2,680.4
Sardinops melanostictus 48 19.1% 2,276.5
Engraulis japonicus 42 16.7% 97.1
Nuchequula nuchalis 36 14.3% 552.9
Konosirus punctatus 31 12.4% 847.7
Acanthogobius flavimanus 19 7.6% 87.2
Sillago sihama 4 1.6%  159.8

May Periophthalmus modestus 2 0.8% 7.0
Zoarces gillii 2 0.8% 17.7
Pholis nebulosa 2 0.8% 48.8
Liparis tanakae 1 0.4% 18.8
Hexagrammos agrammus 1 0.4% 12.7
Takifugu niphobles 1 0.4% 23.1
Hemitripterus villosus 1 0.4% 13.6
Thryssa kammalensis 1 0.4% 5.6
Clupea pallasii 1 0.4% 12.6
Trachurus japonicus 35 398% 203.8
Scomber japonicus 34 386% 1,609.0
Chromis notata 5 5.7% 275
Ditrema temminckii 4 4.5% 11.0

Jun. Konosirus punctatus 3 34%  369.9
Engraulis japonicus 3 3.4% 22.8

Pholis nebulosa 2 2.3% 37.3
?/evz(t;%/g/;;etunchthys 2 2.3% 126
Engraulis japonicus 32 34.8% 119.8
Trachurus japonicus 30 32.6% 1,236.1
Scomber japonicus 15 16.3% 1,706.3

Jul.  Trichiurus japonicus 10 10.9%  278.0
Ditrema temminckii 3 3.2% 21.2
Sardinops melanostictus 1 1.1% 77.3
Sillago sihama 1 1.1% 36.3

Fo

2.444 (g/m?)= Uepgtth 780l SRR AA ol A5}
EHA =] 2] ohob Wi = AlARSHA] ghottt. 8ofl= A ole] 0.002
(g/m?), 115-0] 0.058 (g/m2), 78] 0.658 (zg/m?)o| YL, & U
T 0.718 (gm)E ettt 9Yoll= 1150 0.528 (g/m?),
717901 0.833 (g/m?), x| 117] 0.218 (gm0l T, F UE =
1.579 (g/m?)& Urepstth. 2025 £ %0] o]t =2 243
ATE 2, 3937} 6¥oll= SFAEAA ol A5t SR =
A g3ttt 4dofl= Ao 0.818 (g/m’)= Hebt. SEoll= A4
012 0.838 (g/m?), Bto] 0.941 (g/m?), B 2] 0.001 (g/m?)e] 3}
1, F Uk 1781 (g/m) = YeRstth 78el= %7801 0.013
(g/m?), B2] 0.001 (g/m’), 1501 0.004 (g/m?)°] 3L, F U=
£ 0.018 (g/m?»)2 YeRgTE 8Yol= 1150 0.212 (g/m?), A
7801 0.001 (g/m?)°] 3L, F Bir+= 0.213 (g/m?)= YERT
9€oll= A70] 1.887 (g/m?), B 0.003 (g/m?)°| AL, &
EE1.890 (g/m?)Z LEFTtH(Table 6).
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Table 5. Continued

Month Species inds. ratio (%) catch (g)
Trachurus japonicus 130 73.9% 3,328.4
Scomber japonicus 29 16.5% 2,900.2
Trichiurus japonicus 9 51% 500.1

Aug. Nuchequula nuchalis 3 17% 31.1
Jaydia lineata 2 11% 19.1
Hexagrammos agrammus 1 0.6% 116.2
Sebastes inermis 1 0.6% 71.5
Sebastiscus tertius 1 0.6% 451
Trachurus japonicus 91 68.4% 3,663.6
Engraulis japonicus 19 14.3% 2041
Ditrema temminckii 13 9.5% 377.3
Platycephalus indicus 3 23% 330.0

Sep. Jaydia lineata 3 23% 215
Scomber japonicus 1 08% 481
Pagrus major 1 0.8% 39.2
Thamnaconus modestus 1 0.8% 471
Sphyraena pinguis 1 0.8% 59.2

inds., individuals.
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Fig. 7. Monthly variation in species composition of set-net catches in 2025, illustrating the relative abundance and distribution of major

species for each sampling period.
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Table 6. Monthly density of major pelagic fish species

Table 6. Continued

) Density (g/m?) ) Density (g/m?)
Month Species Month Species
2024 2025 2024 2025
Sardinops melanostictus 0.132 - Trachurus japonicus - 0.013
Mar. Engraulis japonicus 0.011 - Jul. Engraulis japonicus - 0.001
Konosirus punctatus 0.195 - Scomber japonicus - 0.004
Total 0.338 - Total - 0.018
Sardinops melanostictus 0.174 - Sardinops melanostictus 0.002 -
Apr Engraulis japonicus 0.015 - Aug. Scomber japonicus 0.058 0.212
Konosirus punctatus 0.258 - Trachurus japonicus 0.658 0.001
Clupea pallasii - 0.818 Total 0.718 0.213
Total 0.447 0.818 Scomber japonicus 0.528 -
Sardinops melanostictus 0.057 0.838 Sep. Trachurus japonicus 0.833 1.887
May Scomber japonicus 0.988 - Sphyraena pinguis 0.218 -
Ditrema temminckii - 0.942 Engraulis japonicus - 0.003
Engraulis japonicus - 0.001 Total 1.579 1.890
Total 1.045 1.781
Jun. Sardinops melanostictus 2.362 - B =10 )y 7214 AEshe] 24 ALY ST}l B9
Engrauls japonicus 0082 - W7 A= U £ A ()RRt sk ) E A
Total 2444 - fo S ALUTHIAINS 202415380001/2H7-5-14)]
718k AL ATE 7} ).
At AL References
o] = 202619 =T Akatelh el Akt oA (Tl o] Anderson CIH, Brierley AS and Armstrong F. 2005. Spatio-tem-
AR ZEAY, R2026001)9] A o522 A AFY YL e} Eh poral variability in the distribution of epi- and meso-pelagic
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