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Fig. 1 Contour map of Lake Bosten and
hydroacoustic cruising route

1.2 KFEZERWAZ

K 2E G JE A B B 2019 42 5 H (B ZF).
7—8 H(EZ). 10 HEKZE), —MUGEMT LA
A—5, AFHBmLS K, RRETFREM A
BABIWAEWI XA RS 7 d A4, BRI e N
FKAEZ KN 8:00~18:00, R FH 47 2E A 7 v 44 0
(" 1),

JKFE 245 Simrad EY60 AU 43 24 o [m] 75
PRIMAY, et sedfiZihy 120 kHz, -3 dB H R 5N

700 FERRIN Z /iR EAS 23 mm bR EH BRO6HT g
TUEAT SR, R AR AT
AN B0 1 8 R 2 SR 1L AE R I A, BE R
ARE 13 IR B, AOKIREE 0.5 mo [ S
S0 I ARE, SER R A G EoE . R
GPS (Garmin 60CSx) 3 H #f 5 B AV & o

R B TR BRI A DR E S 1000 W, ik
hpE R 128 ps, DA & S bk b (20 R
10 pings/s)o K FHEMEHITE K 8~10 km/h, &
RN 8 oy, A Algen! I SETF K24
IS 35 R T 6 I,
1.3 KEZFHIELE

1 F] Echoview 34 4b ¥ ER60 F2 /7 R 4E 11 7K
72 JE IR RO, R IR AR AT 2R R Y
AT, B SR R R T KR B SR,
F2NTAEIE, REHREELRAITT 1 m ZARKHE
Pt o KR 7 2 G TR 55 B R o JE (target strength,
TS, Hufy dB)AYS AT O, FF T 5 M (15
H—-66 dB. T [A] BLG b R S BRI 7R
W2, 2R R 43 240 o SR B A0 5 7
2 (split-beam method 2)X%f ({55 HEA T 18 B
FUALN, AR PG 8 BT RO S K R 2%
KBS EME 1, ARERRE S S RKEE
KA 462 TS-TL A0

TS=201gTL-71.9 (1)

A, TS 4 HARi%E (dB), TL H4K (cm).

x1 SRERBEBHRAMNGE 2 SBRE
Tab.1 Parameters used in single target
detection split beam method 2

S0 parameter & HE setting

H#riE B TS threshold —-66 dB
Jok w55 8 He € 7K P pulse determination level 6 dB
e/IRAEIK . minimum normalized pulse length 0.4
e KFRUENK 6 maximum normalized pulse length 1.5
B KPR AMZ maximum beam compensition 6 dB
S Sl A P B K bR IR 25 maximum standard 0.6
deviation of minor-axis angles

il FA B B K AR R 22 maximum standard 0.6

deviation of major-axis angles

1.4 BIESH
ST VAR TR R U £ 2K B K S A AR R AE, B



%54

TP HE T K S Rl B 1 S 1 T8 £ N S A 5 527

TR GE SN AR B A 75 2 AR LA 200 m Ay 557 3 53
KEIT, Il E A RO MR R, PR
AR A BT Y 0 2% RO L S GPS R R
S A Arcgis Pro 2.0 B4, i 55 v B 4 4h (a1
PG IR R0 GIS . b T VR4S S i) 3
FAARRE, F 05 BUREE 3 m W5 R Ak
2, Al E A KZ AR, RIGTHE S
MIKIZ R B G L SRR 3y 22 0 TR
MR RTT2ER, Rt TRREaER
SREEZ N ZE T 25 5, WK 0.05,

2 ZEREHSW

21 BEFEFTTWL

T B R A B R AR
(P<0.05, %£2), ZE BT RA, EENEFEE.
TR0 25 44 L 35 (P<0.05), H 2B 0] 2%
SR (P>0.05), W E R OREE R, 11
54 (8783+2611) ind/hm?, 47K 4~
568303 ind/hm?; 2= FIfk 2= 10 25 - 1 %5 1 3 il
}1(709+141) ind/hm? F1(743+499) ind/hm?, 4Ai
T &M 1~11790 ind/hm? F1 2~116934 ind/ hm?.,
TELIT I WA £ S 28 2T AR b ) R R R AT BEAE T,

a #Z spring

b EZ summer

¥ /(ind/hm?) density
I <1501=<1000
<300 I <2000 0 15

0 15 30 lgnl:l$600-$3000

L ECUNNRIEREESS ViR SR S L Ecdih)
AN PR RO R N, B = MR 7= 22 Ja] ) X
TFIE TR, nz a2 BB B H AR AE T,
DR S ok 2 ] A 0 1) 389 X £ 2 B il

R2 KEFFEGENEIBHELETENTTEL
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Fig. 2 Seasonal variations in the horizontal distribution of fish densities in Lake Bosten
a. Spring; b. Summer; c. Autumn.
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Fig. 5 Vertical variation of water temperature and dissolved oxygen in Lake Bosten
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Hydroacoustic assessment of spatio-temporal distribution and resource
status of fish in Lake Bosten
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1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of
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3. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China

Abstract: To assess fish distribution characteristics in Lake Bosten at different seasons and spatial scales as well
as the status of fish resources, we conducted lake-wide cruise surveys using a split-beam echosounder (Simrad
EY60, 120 kHz) from April to October in 2019. We quantified the spatial and temporal variations in fish density,
size composition, and horizontal and vertical distribution. The results showed that fish densities in Lake Bosten in
spring, summer, and autumn were 709+141, 8783+2611, and 743+499 ind/hm’, respectively, with mean target
strengths (TS) of —=52.95, —59.91, and —57.73 dB, respectively. In the horizontal dimension, fish distributed in both
the littoral zone and open water area in spring and autumn, and more frequently in the littoral zone and
macrophytic area in summer. In the vertical dimension, fish densities decreased with water depth below 3 m in
spring, summer, and autumn. The target intensity showed a trend toward increasing with water depth in both the
spring and autumn. In summer, the target intensity gradually increased with water depth between 3 and 12 m,
while it decreased at water depth greater than 12 m. It is assumed that the spatial and temporal distribution of fish
in Lake Bosten is related to factors such as reproduction, growth, and fishing. This study can provide basic data for
fish conservation and the rational utilization of fishery resources in Bosten Lake, as well as a scientific basis for
lake ecosystem management.

Key words: Lake Bosten; fisheries acoustics; community structure; spatial and temporal distribution; fish resource
assessment
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