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Seasonal and daily spatial distribution of fish in Lake Tianmu based on the

hydroacoustic method
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Abstract: The seasonal and diurnal changes of horizontal and vertical spatial distribution of fish were studied by applying
the hydroacoustic method in Lake Tianmu. The results showed that there was regular horizontal migration of fish between
different seasons and no significant difference in horizontal distribution between day and night in Lake Tianmu. However,
there existed a slight diurnal change in the inshore—offshore horizontal migration in some parts of the lake area during the
late spring and in the summer. Significant differences in vertical distribution were found between seasons and between day
and night. The vertical distribution of fish density was significantly affected by the water temperature stratification in July
when there was a thermocline, and the fish density in hypoliminion was almost zero. The fish in Lake Tianmu was
distributed in groups in the four seasons, but the typical cluster form occurred only in January. Relative to the daytime, the
fish distribution at night was more uniform and scattered. Moreover, horizontal survey showed that a large number of fish was

spread in the upper water layer at night.
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Table 1 The basic information of six fish resource survey basing hydroacoustic method

LKEKiR/C

W H 0 BR FERUFE km B/ % IR/ m Sucface waier KRR
Survey month Day/Night Length Coverage rate Average depth lemperature Weather
2011-12 &/ Day 20.3 6.15 6.36 11.5 %R, TR
7%/ Night — — _ _ -~
2012-1 &/ Day 21.1 6.35 6.28 4.1 Z =, R
7%/ Night — — — — —
2012-3 A &/ Day 20.1 6.09 7.59 14.8 B, SUA
7%/ Night 22.4 6.78 7.81 13.2 9, X,
2012-5 &/ Day 18.2 5.51 8.60 21.4 i, T
./ Night 17.7 5.36 8.05 20.9 i, TR
2012-7 &/ Day 19.4 5.88 7.32 31.6 i, T
%/ Night 18.9 5.73 8.05 31.4 5, Jo K,
2012-10 &/ Day 15.1 4.57 7.53 18.7 B, SR
./ Night 19.1 5.79 7.28 18.3 B, T

1.3 JKFEFEHRAL FA GIS HA

Xof S 46 B 1 7K 7 27 504 1] BioSonics Visual Analyzer 4.1 #4743 4 , b Sk [a] 75 46 08 591 1 14 5 S 40
Echo Threshold ( [A17 B{E ) -60 dB, Correlation Factor( #1¢Z&%() 0.9,Min Pulse Width Factor 0.75 ( fc/]Mbk i 5
FE %) ,Max Pulse Width Factor 3 ( fe Kk ¥ B R %) , End Point Criteria ( [ B [6] 715 25) - 12 dB, TVG
(Time—Varied Gain, FJZEH25) K 401gR, DA FUEZE LA 300 Ak ik & S 6] BT A 5 1 B 25 (29 110m ) 7E
A~ I A A M O, T LRI AR BE ATV L 1—20 m, 4307 485 SR 5 W9 X B A7 v B A R
FPUA(Fish Per Unit Area, ind/m”) FRAIRFA A% i FPCM (Fish Per Cubic Meter, ind/m*) \FRITH iH
AppR BRI ZE SR BT KRS A iE N R BT A G kb AR bR, KSR EHE M D RN 5 m
U, 2 BE ARSI i M AR B KRR KT TR KRS [ 38 S S PR N TRIRE B R M A R R
FPCM, X3 2 /KM (0—4m) B2 B (FPCM)

H T 1 AR B4 20 1) TR KORR A RS2 Uk 2% | MR 90 /K 75 2 e 4 SR b A7t 8 8 T (R G o, 25 B2
IR T BRI ( 1—4m) AT Y 2085 B 0 W E P25 55 (P>0.05) |, BRI ELERI ( 1—20m ) 9 23 B/
FPAELE R, HPIE RN R 5 s T A TR A Bt A 2

FPUA=FPCM,xh (h<4) (2)
FPUA =FPUA +FPCM, x4 (h>4) (3)
FPCM =FPUA/h (4)

K, FPUA,(ind/m?) 943 BT S TCHE BRI (4—20m ) 1Y 8 AR # 25 FR 8, FPCM, (ind/m® ) SR 43 1 BT K
B PN ARFR A ZE BB, b (m) MM BT RS KR

http ; //www.ecologica.cn



4 A E = 35 %

K ArcGIS10.0 BT 0B IR A A B AR K S0 HT 5 H Y FPUA BROT O AR R GPS B 3 A
ArcGIS V& , K IDW 5 b A s A (i iz 3> 2 e it K/hh 0.0001°, K/NZ R 11.5 mx9.5 m, %
FETAE p=2, M M 2o A AL A

FITER H S W AR IR TR X5 B I X3k P (T 1), 3% X380k 1000 A4 ik i 47 #E 25 (29 360m) ,
SR FH A BN (A BB AT 9812 X 5 fa 2Tl B AR AL, th T B TR KR THE A A — 2, A R AOK R oK iR
AR B AR AE T s A R — 2 e AWFZEAE 1 A 5 A .7 AX 15 i 3 1 R AN i S8 % FH /K R
AT YST SEATSERT W, 12 7.3 A 10 H SRR B 15 [5] W 00 GERkE, DABAER ) 6 208 % B e 1 o0 A SR
WA R
1.4 25 A SR o x4

Fr AT B R E G IE SRS AESER IS A O AT SR SPSS 17.0, 2K 43 A A
K ArcGIS10.0,

2 ERE5S

2.1 KHEMHIOKFEI

GRS K H AT T B A VU ZE 47 B G0 2 A | 0 28GR UR AR /K T2 [B) g 43 A B 215 A%
AR 5 SR GIS X HAE S Ar A AL AN 1 2, 0 2K P43 A HE — 8 R BE b 52 BN R] 285 1 Il 37 3 52
2011 AEI94ZE 12 Ay R B Tt /R b, 52 HoRg i fa 2 St ks 1) vp i ka3, 80T W2 KAk iy
IR R 2012 AEA9AZE | T A2 ol 5 F S W0 IR S A 1 AL ) 40 BH SR 3 =, e 2R [l
WK X4 52012 4R RZEY) 3 A B8R Th A A 78 R I RIR /K IX ;2012 AR 5 A fE 27 H
3 e 200 B 1 v D, B XS B A P DX i AR 2 R R R 5 2012 AR RKZE 10 H A a2 AE I X
3 B AT AEARXT 7 H Ay s S0 I B AE T IR K X 5047 i e

AT A5, K B 2SR R B AA A Z 0 AT — i IR /K12 88 B R 0 28 o T R IR /K IX ) [ 5
i, B 2B S 0 A A X Bk 40,28 ) YR K XGRS | & = 0 28 7E PRI K B4

3 H .5 H.7H 10 A a2 R AR (B 2) i 8 2K G JRE 500 A AE 4 K SF-25 18] _E JGH i 22
SERFOE TR R B A rnt A IBOK F A & IR (] £ S B A v TR, XPIE R I (BE R 5 m DA B IX 30 Y
0% B (FPCM) EAT50 0T, 5 H AT AR AL 5 DCCEA A AR R 1 £ 28 %8 B il 28 ( P<0.05) IR T eIl T
L H A3 T 3 (P>0.05) 2557, iX R IATE B A M E Z K B i) 0 e B0 B A7 AE— 2 B3 e —i K2 %5
22 KHEWMIE I

P kiR B2 (0—4 m) 28BS F2 (4 m DUT) MR ME 3 7420 12 AM 1 ABR, T
R W2 (P<0.05) m T L2 /% 3 HMERIENERE h NERaRRES L 2aR%E N E
25 (P>0.05) ;55 AME SR 7 AnERth T2 6a2K%E 8% (P<0.05) T F2 (HA W AR ; FkZ=1Y
10 H B A 2 2% B3 (P<0.05) & T L)Z,

X R H W R AL R IE P = U AT A5 an &l 4, 4= (2012 45 7 A) FIFFER (2012 4F 5 ) I, 72K H il
HIGR K DX AETE B S0 IR R )22 R R T T B8 N ik SRR AR, T HAt A 3 3 R R R AN d | & 246 7K 2 /KR Al
WA AR, SHEERZ B E 2 7 AT a2l B0 SRR SCRITT, tE 5 i, s
T {0 5K B E R UIAH DG, KR Tm DUF 2B B R 0, X H K B E 20 FREREZ T,
2.3 KRHMARRIIES

FNUCTRAEHIN 1] (14 1085 AR S R BCER R T 1, AR M Tk 4 FE 431 B A4 b ofie Xl 4, 45 9 2 B B £ 2
IR T RURE /A 25T ) 2011 4F 12 B 2012 4F 1 A 2012 4F 3 (1K) (2012 4F 5 & (1K) 2012 4F 7
A (%) 2012 4E 10 A3 (%) A 2K IR A 11.5%C 4.1 °C 14.8°C (13.2°C) .21.4°C (20.9°C) .31.6C
(31.4°C) \18.7°C (18.3°C ) , XFAHRL H o3 B 1 [0 LR 43 Bt , £ 24 it 4 ek B A8 Ak 25 ) b J 3 ih A T 1) SR A T

http ; //www.ecologica.cn



17 NI A TR 207 TR B K H W 8 8 T R 8 2 () oA 4] 5

2011412 B 201241 BB 2012431 B

201245 A JB- 201245 A 7% 201247 A JB- 20124E7 A B

{4 FPUA/(ind/m?)
— 0—0.02
0.02—0.05
== 0.05—0.10
mm 0.10—0.20
mm 0.20—0.30
mm 0.30—0.50
mm 0.50—0.70
mm 0.70—1.00
mm 1.00—5.40

212@10}%3 20124E10 7%

2 REMBEHFRKESH

Fig.2 The horizontal distribution of fish resource in Lake Tianmu
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Fig.3 The comparison of fish vertical distribution between

different water layers in Lake Tianmu
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Fig.4 The relationships between water depth and water temperature, DO
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