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PR EIEAL . AT

P KA TR AR T T 3R i e
BB, T 2007 fFHEAL, BERL 4510 m’, K
B 8.67 km®, PRI 100 m. TR, HtH
KT ST i ROK ek A 25385, i et ok
JE IS IRF AR WA, X2 T i PERA T i
LA 2 RS Ry sl AR 45 T ) P SR 1 T A
R, ARWFSLE 2024 4532 K AN 25 AL 50
WA, TP DK PR 2R RS 4L, . I as
O3 SR RVEAL B FOK RSSO . A
LA LN S R R ) et Y S K=Y /T

1 #R57FE

1.1 BEFEYAE
202442 A, 5 H. 8 AR 11 AAEFEXRE 8 1

e, Hdisk 34> (HKOL, HKO02, HKO03),
i 3 4~ (HKO04, HKO05, HKO06) FIERE 24 ()&
JBI% HKO7 14 5 1% HKOS ) JT A4 4t #a 3k 4 %
(1), WETES% QRKEYFRRARA
FLIE ) (DB43/T 432-2009 ) F1 { /K JE ) B2 IR A
T Yo BRARAESATR 4 =20 (R H 550
A 10 emx2 emx10 cm., 20 cmx4 cmx20 cm. 30 cmXx
6 cmx30 cm Fil 40 cmx8 cmx40 cm; W & 43 5 H
3.3, 5 HI5m; MK S0m) F2 AHZER (K
H 2cm; MAHE 03 mx025m; MK 75m), RHE
RN TR 16 he B3R b pirAg a2
FEMIFATYE , PR RS TR, PR (6
W 0.1g) DARARK . KBTS E 2 lE . a2k
YEMAE b E sh Y B R H ) D R
(fEmdsk) ",

N N
=
S
Nal
& JEE LS HK05
N Houlong river

HKO07

HKO4 pgop PEHE
Huotong
/ river
02 N
R
‘ .HKO8 Hongkou town
2 s
S r 150075 0 1.50 km Jﬁm%
00 1mzao river
S [ —
119°15'00" 119°17730" 119°20'00" E
1 HOKEERWAETLASKEERERE
Fig. 1 Catch survey stations and hydroacoustic survey line in Hongkou Reservoir

12 KEFAE

A A DA It KR A DX, BRI ] Sy
202448 J (HZFE) M2 7 (£%F) £ 11K, &
MBS R “Z27 FIEHRMS L (B 1), #fefgds s
TERGIATRZ, BERS T 13 &b, AJKIRIEZ 0.5 m,
A T I A L T, DABR RIS T
BRI A 7K 7 24158 £ R Simrad EK80 143243 o [ 7+
BRMAY, HBEAINE N 120 kHz, —3 dB A f
S 7ox7°, VA DA BE N 100 w, Kb 98B 1
128 ps, Bkop &SI BEE: interval, & B H#
710 pings/S. b 3 AL F75 £ 5 FH Garmin GPS map

60CSx B GPS ML SEME %, I [A] [l A 450 X
B W AR A . RS2 id Echoview 8XF (A
Echoview15.0 ) AbFRFIHEHUEE .
1.3 HIEAES S

ARy AL B 23 Ak ] Pinkas AH X B 22
15 %% (Index of relative importance, IRI) 3" 3k {F
#ir, X

IRI= (N+W) xFx10* (1)
e N R Fh fa EREAAS AR G REAS S AR
BE e CHXTERE ), w o —Fh a2 py Y
AR SEY R A S (X AE R ) F oK
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— e S B OB RS B E A b IR
1000 & X RHLHF, 1 000>IRIZ100 *E LA %
i, 100>[RI=10 & LR AN, 10>IRIZ1 & LR
— B, I>IRL 58 SCR/D DR

BT KPS S I s oA MR IR DA 2%
T Kl T vk . 18 1 Echoview % SR E
K ARG, FEFIR I bR B, 48
FHARIMZE R AR . (a2 BEAL BRI T LA
[ 305 G 0 4 ] 75 B4 G Sw/TS db bk ) Y
SEREA-69dB, HET HpREE (Target strength,
TS ) HyHtEAL, FHPR BRI ER-69 dB.
oK PR B840 24 TS-TL 22864501 (2), 53t
N ISRIG ; FRARIE L K Rk i A v g i)
KSR IIA AT (3), R XN sk
Frfe; AT E AR (4), BEHKER
TR 8.67 km?, 143 it /K P f S e ot

TS =201g TL-71.9 (2)
W =0.028 x L*** (3)
B=Wr (4)

Ah, TS MHZKHAR®RE, dB; TL W Hinfas
K, om; WohERHERTE, g; B NN A
KuRiFE, kg/hm’; whBIFHETE; r b
KB, ind/hm?,

K H ArcGIS 10.8 # {4 TF J| 0 2 5805 25 (8] 73 A
HEAET RITAG KT AR RRAE , KR 2
FEN AT EBAR LA 1000 m KBTI 53280T, 4y
TR AS RITH R, KR | KR4
BRENLFRSE (Global Positioning System, GPS ) i i
FEESA ArcGIS #44, BdEtisibz s,
T B AR (HIR 2 0 KT A

2 &R

21 BEMEBARERELEN

AR EARECR 3331 R, Al
297.1 kg, GUEMBEEFEECH 21 7, KET 3 H
S5FH18 &, HrhkaZEa 57 IRP AR ( Coptodon
zillii ), fIFIEEAER (Sarotherodon galilaeus ). JE%
Pt (Oreochromis niloticus ). ¥ ( Ctenopharyn-
godon idella) . fi ( Hypophthalmichthys molitrix ) .
i (H. nobilis ) 6 #, MHKY F, S HFE
Bz, A 16 R, (EFFEE 76.19%; HIKN
i B 4R, 5 EASEEN 19.05%; B H R
A1, R EF, MRS RS, A
15 Fb, 5 RRRRENY 71.43%; Hkohmi Rk, 4t
A3, AR 14.29%; HJa AEL. ERFIER
AR 1A (K1),

F1 MOKE&EBAR

Tab.1 Composition of fish species in Hongkou Reservoir
ik PRACE Bl /om SRR /om
Speceies NI% W% Fl% IRI
Range of length Average length
)% H Cypriniformes
il &} Cyprinidae
Y544 & Ctenopharyngodon
A8 Ctenopharyngodon idella’ 0.27 2.69 18.75 56 33.5~43.7 39.02+4.10
Y14 J& Opsariichthys
L8 Opsariichthys bidens 0.03 0.03 3.13 0 16.8 16.80
1)@ Culter
1K REA Culter dabryi 0.48 0.52 15.63 16 17.3~22.3 20.77+1.29
FAMEH C. alburnus 4.29 4.85 56.25 514 19.0~41.5 22.04+2.95
2 & Hemiculter
& Hemiculter leucisculus 3.66 2.77 65.63 422 9.9~24.5 17.2042.72
1t JF Sinibrama
KIR*#Eb Sinibrama macrops 0.18 0.20 12.50 5 18.0~20.1 18.82+0.96
WJE 8 Acrossocheilus
A5 B Acrossocheilus hemispinus 0.03 0.04 3.13 0 18 18.00




4 w5 %48 5
ik 1
ik PRAE Fl/em FEAEK/om
Speceies NI% W% FI% IRT
Range of length Average length
[ J& Distoechodon
Wt Distoechodon tumirostris 0.93 2.64 53.13 190 18.2~37.8 24.15+4.69
il J& Xenocypris
R HH Xenocypris davidi 0.03 0.05 3.13 0 19.8 19.8
F MR Pseudorasbora
FHfh Pseudorasbora parva 0.21 0.02 6.25 1 5.0~8.6 6.73£2.69
fillJ& Carassius
#l Carassius auratus 0.09 0.44 6.25 3 12.6~26.5 20.10+7.00
% J& Hypophthalmichthys
i Hypophthalmichthys molitrix" 0.03 1.05 3.13 3 57.2 57.2
fif§ H. nobilis* 8.92 58.09 84.38 5654 9.3~40.1 31.13+3.77
5%/ Rhodeus
Rty Rhodeus ocellatus 1.02 0.02 6.25 7 2.5~4.8 3.81+0.89
AL R, sinensis 0.06 0.00 6.25 0 2.2~3.9 3.15+0.74
ikl Cobitidae
TE8HE Cobitis
HRAEAEIR Cobitis sinensis 0.21 0.01 3.13 1 8.0~9.3 8.68+0.75
57 H Siluriformes
% F} Bagridae
HE2JE Pseudobagrus
VIR Pseudobagrus truncatus 0.03 0.01 3.13 0 13.7 13.7
fifi J£ H Perciformes
IR pE 1%} Gobiidae
WU 5% f1 & Rhinogobius
TREWIEFGE . Rhinogobius giurinus 0.09 0.00 9.38 1 3.1~6.1 4.52+1.23
i 1%} Cichlidae
VIHE#)E Coptodon
FF KRB k4 Coptodon zillii* 76.34 12.12 100 8 846 2.5~23.5 5.83+4.18
i N B JE Sarotherodon
fnFng Z A Sarotherodon galilaeus® 2.79 13.36 78.13 1262 6.3~37.2 21.35+7.20
AR & Oreochromis
Je B Bk Oreochromis niloticus® 0.3 1.10 15.63 22 16.2~26.1 20.53+2.79

e RN REIE,

Note: * means alien fish.

WY b, SFIRP IR luERE, b
AR 1025 HETRY ) 76.34%; FLUONEE, 5 Mgk
WY 8.92%; HAbMZEA TG BB 14.74%, %
Attt SRRk, Sy By

Y 58.09%; HUCHPHEM (GFEF PR, i
Flng B AR fmAe BBk ), 5 EAYRE) 26.58%:;
HAh AT SR 15.33%. % IRI 5317,
HE 7K PR A 2SR BAFRKIR hy S5 [C B R S A4l
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Al B AR 0 3 A B EMR YO Y B ( Culter
alburnus ) . & ( Hemiculter leucisculus ) F & ) f

( Distoechodon tumirostris ) 3 #i, L7 RF
AR FL N 2.5~23.5 em, A K N 5.83 om;
SR K AR 9.3~40.1 cm, PR K A 31.13 cm;
A g 2 A A KT 6.3~37.2 cm, SFIIRK
N 21.35 em, FEARZSRAIRE ST, BR 6 RhA kM
FAb, b E A N 2O 2 DGR

(Acrossocheilus hemispinus ). 1044 ( Opsariichthys
bidens ). VIERIE: ( Pseudobagrus truncatus ) 3 1,

HoAth 12 Fhfa 28 =02 A K SR KA
22 BENMEE

KPR EE R R, Uk KR A28k B AR
o B AE Th #E—70.3~-55.0 dB, %] 4K LR
1.2~7.0 cm, F¥4K N 5.68 cm, BHEFMELEAK
B b H Ak 83.90% Fl 47.59%.,  H AR5 AE
—42 ~30 dB (=KL 31.3~124.5 cm ) 1Y fafk%L
i R, R ZES0R 1.19% Fl 5.57%:
XFRIAFE TR, T K 2R A 2 DL/ INRLAS R
iz .

F2 BEFKEZFHOKEGEESKAR
Tab. 2 Total length distribution of fish in Hongkou Reservior based on hydroacoustics

=1 H bR 31 B /dB AAKFE Hl/em 4K /om HeE 5 E/%
Seasons Target strength Range of total length Average total length Proportion by number

=70.3~-55.0 1.2~7.0 4.13 83.90

% (8 ) —55.0~-50.0 7.0~12.4 10.11 8.27

Summer (August) ~50.0~42.0 12.4~31.3 26.8 6.64
—42.0~-30.0 31.3~124.5 63.0 1.19
-70.3 ~55.0 1.2~7.0 5.66 47.59
—55.0~—46.0 7.0~19.7 14.03 24.69

A7 (12 AD

Winter (December) ~46.0~42.0 19.7~31.3 27.35 22.14
—42.0~-30.0 31.3~124.5 65.94 5.57

HARYIAE ZI (£ 1), BIUKESFRY M
Bt (I 76.34% ), RKIEREN 2.5~23.5 cm,
AR 5.83 em,. X R,k E KR H
PL/NEA SF R Rt i % o
23 BEREFEKES

IKFE2ERIN BB, B2 RIAZR it CUK R fa 2
PR/ 8 171,09, 2 003.70 ind/hm* (£ 3).
EREEAE 1.2~7.0 cm (/NI R 125 F H

(6855.83 ind/hm”) FI%ZE (953.66 ind/hm* ) %%
FEY s, 4l SRR FE Y 83.90% il 47.59%;
S K TG FITE 31.3~124.5 em B K BIAMA 0 2575 L 2

(97.3 ind/hm*) F14ZE (111.7 ind/hm* ) 4%
BIEAR, 5 1.19% F 5.57 %,

BB RN R A A5, 1E3
SR A RAFERENS, AAERESNAREE,
BEIX da £2 25 %% i e 30 000 ind/hm?, 7 2 X HiAh
KSR £ 2 85 B ) o A BAR B I ) (18l 2a), &
TR AT RN PEIX B A A4 5], AE30k K g
FE 2 KIS R E R E S, HAR SR A
W, ML 2 000 ind/hm?,  FE/K JE ) HA
IRIR A B S AR 5] (B 2b ),

24 BEREFEEEDT
BTt 11 7K PR 0 20 9 R A A A AR Kk BN
(K 3a), 2~7 m /KJZOREE R, (R 59.85%;
HUH 7~12m K2, 5L 19.56%; HAKZ a2
I HEITE 10% LATR A& Z08% B TR R RIN
([ 3b), 2~7m K2 LK 38.10%, 7~12m Lk
H25.01%; 12~17m F1 17~22 m (543510 12.51%
i 11.86%; HAKZ oAb o MR bk B,
PR E A EAAA R ENG, FE 0
ELZE (2~22m), HAZERAB W TZEBITH.
25 BERFREITM
FRA K P A S, AL COK R R R4
ZE PR N 583.09, 682.68t, Hi, k4l
JEETE 1.2~7.0 em W)/ AR A0S 3 i = A
BIAG, A3 IR R 1.73% M10.51%; K
T EITE 31.3~124.5 cm [ R RIAS (A 0 2 B8 5 BT 2
RIS, 41l b BRI 65.32% 1 73.08%

3 e

3.1 BREEREMTL
315 20 20 80 ARARLICE, BHEBELA KM
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F 330, HrpsoRaEA P P IEM | RIS
Ak (Oreochromismossamabica ). Ffa (Mylopharyn-
godon piceus ), HA . i 6 Fh; TR 2005—
2006 4F- 5 b A 45 G Vi R 28 3R LG TR K
a2 54/, EREEPaIH LR ( Anguilla
marmorata ) . K8 ( Leptobotia elongata) 2 Fit,
BHARY a2 F M (Plecoglossus altivelis ) 1 Fit,
HSktZEEEE D ( Hypostomus multiradiatus ) 1 F%
SRS AR L, ASBIFTEHT 8 A 3 1 2 551G
e A S e KRR ( Culter dabryi)
3Fh; RiRAEBINOIEA TG, HAE (Anguilla
Jjaponica ) . {6928 . Si 6& 6 ( Zacco platypus) .
BB ( Varicorhinus barbatulus ) . .3k ik

( Lepturichthys fimbriata ), $NEWEHK ( Pseudogastro-
myzonfasciatus ). JEERABK (Crossostomastigmata ).
KRk . KRIBEAEEK ( Cobitis macrostigma ) 55 40 %
Pl BARAS YR A i R . DX B Tk 1 K

(EMBETH W), (HAEBPESEHC EERK
A, FERBAE: 1) Wk Ak, kg
g . At ZAERIEEX R 2) N AT . IKHE
HIBRRE | P EE B RS SRR D AU A A S
TURAE UL LR TP A, ARSI R I

3) FERPMBEGE LA T A, 20 4R A T
EHEE TR FELFMELAEM, wHFMa (Pseu-
dobagrusfulvidraco ), 9 (Eleotris oxycephala ).
fpfn | R BT IO A R NS A
FE . XA A n] BB 557t 101 7K 2R B KR XN
RGBT B AR NSRS A G . Tk 1 K EHE AR
T, EEET, LR LB, 2R
ML KA. BRERZH, NEE (Hemi-
barbus labeo ) . M ICIEth ( Acrossocheilius wen-
chowensis ) . FUJEWCEK . B0 S5 IR . KA
TS S A B A A e M AR L TR AR SR
PRV BE TR EE 2007 AFE K G, AHE K W
AT R LU S HIAEE A, KA ERTE . UK
TS50 N @ R 2N & 13 5.7 A - s G A
AMEEN . GAIGER . &L BWpER | BAEE K 32
. STIEER Z A, RIS Y AE
fa ., fRImg S A Je B PR Hfa | BE L S
kB, HFFIRP AR . 85T UM E XL A
WIFZ It & B, KRBt 5 F N TR0 il 5
QIR Ry 0 o) G A L | JE ARV E H RS
WD, TR SO K E R R
RN A B AR 2212021

®3 HOKEEEZEMHFEETHE
Tab. 3 Density and biomass assessment of fish in Hongkou Reservoir

i S A K. E=N
1.2~7.0 4.13 0.01~2.44 1.70 6855.83 11.64 10.09
CES 7.0~12.4 10.11 2.44~14.91 22.65 675.37 15.30 13.26
Summer 12.4~31.3 26.8 14.91~278.56 380.47 542.59 206.33 178.88
31.3~124.5 63 278.56~45374.46 4514.71 97.3 439.28 380.86
1.2~7.0 5.66 0.01~2.44 4.23 953.66 4.03 3.49
K 7.0~19.7 14.03 2.44~14.91 58.46 494.72 28.92 25.07
Winter 19.7~31.3 27.35 14.91~278.56 403.51 443.62 179.01 155.20
31.3~124.5 65.94 278.56~45374.46 5151.78 111.7 575.45 498.92

32 BEBEMERHE

KR R, HE O KA ME S K g
TE 1.2~7.0 cm (CEXHEK 5.68 cm ), /INEIAMAE 544
XL H (B 2 M4 Z g0t 0 Lt 4390 o 83.09% Fi
47.59% ); WaARPIIEA R IN, BN T 7.0em {0
BBl 2314 8, MBI 69.47%, 5
IKFFF A LG AT o LA T 7K P A T A £
FAMK N ER AT, KRR R, B
e /NRIASAKCER  HEIk 83.90%, AT /NI AR B

BT R R 47.59%, AR K/NGS# BA I B Y
FNER, XFLREHNIERED MG, BHFEaR%E
BRI, A SR SERAR R S i AKAR, PR IX
FLINRIA A G A XA ik AL T, %
B\ G afEER TR KA, NEMASE
BIREAG . X SCA 4 2 s & B, ST B B
8 HIEAbFRZH AR AN, bR, )
GBI EGE . EXRBAMAE (2K 313~
124.5 cm ) HBHE % S TG 1.19% M4 A%
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B 5.57%, {HHBEIEE & 20N 65.32 % Fi
73.08 %, X AL /K PR (0 JSBEIAR S5 40 HA /N

Z
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S | #m (ind/hm?) e
% | Density
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% | Density 4
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S 1012~2 714 > Wi
£ [ = 27154037 ST
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2 MOKEEZ (a) % (b)) BXHFEZEEKFSH

Fig. 2 Horizontal distribution of fish resource density during summer (a) and winter (b) in Hongkou Reservoir
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Fig. 3 Vertical distribution of fish denshity in different water depth of Hongkou Reservoir during summer (a) and winter (b)

FET K27 AT AR Tk 1 R IX A0 S B i m]
REFETEMR 25 — 7 IR PR A TS BEAY [ 2%
A (2) 1 BATARYE DX ARPI R, T2 R FH i
128 TS-L &40 A, HATH T 8= e 2
TS {H S5 A R/N KRB RGN, ToEMETIR G
EEE S W[ = N DIV R S N NS B =SS P
SHEHEAE AR, S — IR K S R
IEBA [ A (3) 1 KRR B ARG HAT L
B AR T EEDCARFFPEE, AEXF TSR] 275 (2598
Pt AR AR AR AN R, REAB R MEAA b fs e P
DX VR A BUIR AR Ak RN 2 ) 25 4 40 A 24 st i B
A A VPAL 7 AT 38 T2 K S0 U A 25 AT A
A, XTRERBEAEAE I B[] (00 18 GEUR R i A
VR, TR DL IR
33 BEFHEZEMNZT DML

K2R W, H MR IR
8 171.09 ind/hm*, #ZJJE4-Z (2 003.70 ind/hm*) 1Y

44, HEMEHERRE S TLE, AURd
R, BIROAAERKMERR s, BE KR
Thi, KRRl AP, Sy Rt TR
AR BTR, R a7 AR, JFH
AR F IR AL Al fa i AR R 2 e IR s )
OISR PR OBIR L KB B, KRS
LA B A W IR R T T KT A
(K 2), WEkTEE FMAFHAMERERR,
JE e SR A Z I BUR A o Ut 7K Sk B K (A
W, SIS LA BEX, A 45 18 T i
A, TRIFEVRF IR EY T E R, n] it FOK %
RE TR A T A SRR, Ao a =
TE/NIRBE 7K J28 5 BRI S B 1 #0288 1o B 70 Af 1X
W, RSP AU A KRB R IR Tk
FEOMEEE (k) X Gl H R DT AL
AL KPR AR R AR LR, ALY & i 8
e PRSRIEAN 25, L5 o a2l B R AR
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W22 SRR, R X A 2 LI )
JEFEE. K 3 ATLUE H, HZE 59.85% e
AT 2~T m K2, B T4ZE & R R 38.10 %, 1M
KF 7mKZME BB Z, I mhEK
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Spatial-temporal distribution of fish resources and biomass assessment in
Hongkou Reservoir, Fujian Province based on hydroacoustic methods

Deng C C', HE Meifeng®, CUI Lifeng?, LIAO Chuansong', ZOU Lizhen’, ZHONG Guolong®’, CHEN

Mengyun®, WANG Xiaoning”, GUO Chuanbo'
(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;

2. Freshwater Fisheries Research Institute of Fujian Province, Fuzhou 350002, China)

Abstract: [Background] Stock enhancement of freshwater fisheries in large water bodies is a vital green de-
velopment strategy in China. [Objective] This study aims to clarify fish community structure, spatial-temporal
distribution and stock abundance in Hongkou Reservoir, and provide scientific references for ecological fish en-
hancement. [Methods] We conducted two surveys on the reservoir based on a combination of traditional catch
surveys in February, May, August and November 2024 and hydroacoustic detection in August and December
2024. [Results] A total of 21 species ,3 orders, 5 families and 18 genera were identified during the catch sur-
veys.Coptodon zillii, Hypophthalmichthys nobilis and Sarotherodon galilaeus were dominant species, and Cul-
ter alburnus, Hemiculter leucisculus, Distoechodon tumirostris were important species. The results of hy-
droacoustic detection showed that fish populations were mainly small sized individuals with total body length of
1.2-7.0 em (TS: —70.3 to —55 dB) and average length of 5.68 c¢cm, accounting for 83.90% in summer and
47.59% in winter. The average fish density reached 8 171.09 ind/hm? in summer and 2 003.70 ind/hm? in winter,
with estimated fish stocks of 583.09 t and 682.68 t respectively. Horizontally, high fish density occurred in the
dam area in both seasons, and two tributaries at the reservoir tail area near Houlong River and Jinzao River are
also the main gathering areas for fish in winter. Vertically, fish concentrated in 2—7 m water layer in summer,
and migrated downward to 7-12 m layer in winter. [Conclusion] Fish community in Hongkou Reservoir was
jointly affected by invasive alien species and stocked enhancement fish, showing distinct spatial-temporal het-
erogeneity. The results provide fundamental support for alien species prevention, scientific stocking and sustain-
able fishing management in the reservoir.

Key words: hydroacoustics; fishery resources; community structure; biomass assessment; Hongkou Reservoir
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