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Fig.1 Acoustic route and trawl stations
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AT R AR TR A ST IR D) RE . IR
UE 7 27 A 2 U0 S5 B v M, FE T DA I Y 2%
P R ] o FH 08 s o 3RV X R A AT T
REIEN o AR YR WG A FH 38 kHz i % i) 46t fig
FEFERSEE R, A EMLRILT
5 589 n mile, H3 9 AGLENSH Hi i 75 27 i A 2%
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%1 SIMRAD EK80 38 kHz irEESREESHMIGERER
Tab.1 Main parameter settings and calibration

information of SIMRAD EKS80 38 kHz

Wit %8 2% Transducer parameters (S %(
Transducer setting
i #8515 Transducer type ES38-7C

TAESZ Operation frequency/kHz 38

K HH 13 Transmitting power/W 2000
Jik w4 JEE Pulse duration/ms 1.024
I F Beam angle/(°) 7

12 it 2250 Absorption coefficient/(dB/km) 7.66
714 Sound speed/(m/s) 1521.7
XA PEH A Two—way beam angle/dB -20.7
HLAE R 25 Transducer gain/dB 26.68
{6 1F 225X Sacorrection factor/dB -0.1
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{f Echoview 13.1 ¥E47 43 ¥ &b F | 3T Echoview
PN TR 2 A R AT RSO MR RS S R AR A3 A B
e PR IE SO 5 A %) Echoview H1 4T
Ji By G A TE AR R B v Y T SRR
RN L Fea 5 T U S P A
i R LS R A SR B RS S R
7B AR E MR AR T R Z KR s g R T
P LA S 2 3 X R AE ) K IR [, i AR
EAR K JZ L K)ZE . B, B3 0 FE R d fiE 2
R 10~200 m ZEEEE ], FEA UM R B ITTE K
SEH7 ] B ESA 1 nmile, FEEL 0] B ESH 50 mo
B B 1 E =70 dB, FH L) il [l 75 A% A )
S5 HCHT S5 . DA 38 kHz [l 7 Al dls R 47 4%
SRR BE IR T . AR YRR R b B RIS
25 B0 B T K AR AR RS 1] HECST 5 B (Volume
backscatter strength, S, ) F1 A3 7 HL i AU 2R %K
(Nautical area scattering coefficient, NASC) , H{
Stom S, 5 B NASC &8 /m a2 i A
FHAEEL, — M5 e R B A IE ARG

FH T A 1) 1) 5 0l Bl SR B B TR ], A 43
M58 i B (S BEIR ) B 22 57 AR S AR B
U Y DR BH e B A (— @ RS b 3R 1 D' B i
FEOF B A E H A H P58 8], I DL ek 25
YA o3 FVE B o WSS 18 ] 5E [E NOAA M
Bk &R 48 1F 5% 92 56 % (Earth System Research Lab)
PEALAY R PEA BT 52, AR AR 8 A O A o8 XoF 1 1)
L5 25 FEAV ERT UTC B[R] R IR b K PH s AR

55 [T, SR A7 4 0 A= P SR AR JS % i
AR AT S EEW S, X2
Y, Bk S BEL LI 30 B B AR AR R
WAV FESHE L il R 2= AL P4t
B LA
1.3 FEEIHE

Fie HE 22 30 Y G0 75 2 B IPAL Ok
DA AR YR R RO E A3 BE 1) 32 24K, IR 1155
3 N B W) A Y B % B (Number density,
p. ) FIBE I % & (Resource density, p, ) , 22 3 45
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BT A 75 22 VE AL 0 28 09 S 34 5 S A AR
(Backscattering cross-section) ,m?, Hii B AR K

gL= " lciloi% (4)

S, = 20lgL, + by, (5)
s NP VAR B AN ISE S, AR i W Fh
() E BR R E 5 Lo SR 0 RR B IR K 50, RS
Yieh i) H AR S BRI b, YIS HHTA
WFFEBEE ™ 8 H A, RN G VT 0 H AR
KT 58 £ 1 LAt 8 0 by, 43 I 1B -70.9,
~70.9 .-74.1.~71.8 .-68.0 fi1-72.0 dB.

Sk T figk R A VA S5 AR D AR AN R K R 1

A TEOL B AT i B2 457K 2 1 NASC 1S, i
PIEA AL R Hoh NASC SR A E#1H , S, 1Y
{ECH S R AT A

. 21 S,./10
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AR YR A H 9 AR ) 2 E R 2R AT O H
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Ff 628, o )T M0 AP 2E 3 2 AT WA T
(Ceratoscopelus townsendi) . F.HE XT i (Diaphus
gigas) BTN HE LT £ (Diaphus perspicillatus) . F 5
§T 5 i (Myctophum asperum) F1 N F 4 JE W AR &T
1 (Symbolophorus californiensis) % . H A fify JH
fiy YO HAREE KT AR RS T AR R A
UCRAE R AR T Y 75% LA b

AR AL IR o) 1 2R AT 37 AR W)
FZH A, PR H AR 409 2 B fif 229
B 0T 446 FB L H AR 66 FE KT S8 11 225 FE A
HoAltr 25 858 &, 5 R B W) rff B LR 2. 7
ESHRVIREENERNRIR7/E NS RN TS L N
| H SR KT AR R 2% 7 R oS AR Y L]
53504 9.31% . 1.43% ., 85.59% . 0.04% . 0.37%, %%
Wi B BT IRBCR Y L] 73500 3.38%.0.77%
90.94%.0.11%.3.15%.
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Tab.2 Composition information of main species in the trawl catches

i . . LGNS SR (LS'S RRIUSIS
L. Catch Catch
Species . Body mass/g Mean body mass/g  Body length/mm  Mean body length/mm
mass/kg quantity/J2

i
l,ﬂzk/” . . 698.5 7209 3.0~446.2 96.90 45~306 168.56
Scomber japonicus
S s
(%dll/n . 107.0 1648 23.5~106.4 64.93 93~261 158.07
Scomber australasicus
YT
(/T.# . 64232 193 820 1.2~105.6 33.14 4~20 122.70
Sardina pilchardus

i
Hcke . . 3.1 241 1.0~36.7 12.84 2~134 82.48
Engraulis japonicus
KGR 2.7 6701 0.4~10.5 4.41 45-90 61.95
Myctophidae
Hofbs

244.8 3507 1.3~3775.0 69.80 37~600 129.80
Others
22 BLHFERERFITME B 2 B0 (H NASC 5 %% U5 2% S AR —

R 4 s 0 3t 4R v 4% B b BRCER: L 481 X B A
NASC #4770 Be AT A, 7EBA R AN, T A )
il 3F- 1 NASC & 459.43 m*n mile®, H 7 67
NASC & 15.53 m¥/n mile?; # il i °F- 35 NASC Ky
3.54 m*/n mile’; Y& T £ °F- 15 NASC 4 417.81 m?/
n mile?; H 7 i 37 NASC 5 0.51 m*n mile’; £T
%540 F- $4 NASC 4 14.47 m*/n mile?, ) 43 HoAth 1
K- NASC 4y 7.58 m*/n mile’,

SRV AN PR A DEAS A N )2
01 28 S 34 B0 B B N 5x10° FE/n mile?, S 24 %5
B M 194.90 t/n mile’, ARYEF 2 P4 MK
7 i H B RS- YR T T A, H AR B 0% % i R
18.13 t/n mile’, WY i G U5 % B4 2.77 t/n mile?,
Vb T A0 YR 2 BE M 166.82 t/n mile?, H AN it ¥E
Y5 % B N 0.07 t/n mile®, kT 5 i K IR % E AN
0.77 t/n mile?, HAh A 2% IF %5 5 6.38 t/n mile’.
23 REEZEEZESH
2.3.1 KA

i F NASC 158 5 %% i of Ferm /N | )2
021 5 A5 18 DL, AR U A8 T B 10~200 m i
e V3 BB NASC 01 5% 5 %5 B2 43 A an &1 2 F1 L 3
iR PS4 NASC 24 508.22 m*n mile?,
Hoh B R H M 12 559.39 m*/n mile?, i T 34°N
F144°E B . DA 7% BE i 25 0] o3 A L mT LA

0, NASC A /= 3, GEUR 2% B AR A . 78
GiEE T b, e B A A AR TP AR 33°N~35°
NFI36°N~38 N, 7E 27 10) |, B Ii s A
N FF4EPE 143°E~148°E Fl1152°E~155°E s,
232 FHHIH

P b A 75 2 NASC Hi1 S, 78 3 15 77 1) |
AL 4. — F BEAKRAS L A T
47 B 7K TR 1 185 i A, NASC 7€ 10~50 m 7K J2
% K, 4 190.08 m*/n mile?, S, 7£ 10~50 m 7K )2 [A]
FE R L IR 3-59.98 dB, 28 B i /N o |-
JEA R L BAETE 10~50 m B K ZEH, Hik N
50~100 m7K)Z , i # NASC #H2% 18.78 m*/n mile?,
A, 76 10~50 m /K 2 J5 A ) R4 B s /b o
24 REZEERDH

K 54202346 4 15HEI8 A 1 H B MK
M 1 2 /N A0 275 22 U NASC 1 5341 1%
Mo KRR ) NASC #5417 Mann-Whitney U
ST I 307, 45 KR W] X 02 NASC &
w2 5 W 3% (P<0.001) . /& 128 NASC W
0.03~6 778.92 m*n mile*, - ¥ {5 K 365.15 m%
n mile’; 72 I NASC 4 0.02~12 729.77 m*/n mile?,
SEH{H K 625.46 m*/n mile’, 7E NASC fx KAE J7
T, W e RAB I KT R, O H AR e NASC -
BEEAEMN 17145,
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Fig. 5 Diel differences in mean NASC of small pelagic
fish in the Northwest Pacific Ocean
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Spatiotemporal distribution characteristics of small pelagic fish in the
Northwest Pacific Ocean in summer of 2023 based on acoustics methods

LYU Shuo', TONG Jianfeng"***, ZHU Zhenhong', XUE Minghua', QIU Yue', LI Boxuan', LIU Bilin"*?**
(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306,
China ; 2. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of
Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China; 4. Key
Laboratory of Sustainable Utilization of Oceanic Fisheries, Ministry of Agriculture and Rural Affairs, Shanghai 201306,
China)

Abstract: Small pelagic fish are important fishery resources in the Northwest Pacific, and their resource
fluctuations can have a significant impact on the structure and function of the marine ecosystem. In order to
understand their spatial and temporal distribution characteristics and resource status, this study is based on
the 2023 acoustic survey data, combined trawl sampling to analyze the spatial and temporal distribution of
small pelagic fish resources in the Northwest Pacific in summer 2023. The results showed that trawl catch
species mainly included European pilchard (Sardina pilchardus) , Japanese anchovies (Engraulis
japonicus) , Chub mackerels (Scomber japonicus) , Australian mackerels (Scomber australasicus) , and
lanternfish ( Myctophidae ) with average resource densities of 166.82 t/n mile’, 0.078 t/n mile’, 18.13 t/
n mile®, 2.76 t/n mile’and 0.769 t/n mile®, respectively. The study showed that small pelagic fish exhibited
higher resource densities in low-latitude waters, primarily at the confluence of the Kuroshio Current and
Oyashio Current. Vertically, they were mostly concentrated in the 10-50 m water layer. The nautical area
scattering coefficient in night was significantly higher than daytime (P<0.001). This research provides
valuable scientific insights for sustainable development and management strategies for small pelagic fish
resources in the Northwest Pacific Ocean.

Key words: small pelagic fish; spatiotemporal distribution; fishery acoustics; Northwest Pacific Ocean
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