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JERR, MBS ATEST o

R30I AN N e ¥ ey NG 3 B & I S s
(AT A P B IR R KA 2, | B UL
B iz KN R E 55 2 EIIRE . TR a4
X 2R R R, 52 T A TS G HECA )
LR DX 4% PH 7 5 4 N R G sl B2 e, A K R
M 20 2 E IR 2, R b E g VR,
24RO, WA GBS R TR T T S
it TR AR BB IR SR RSB, B
TAEA IR T REAKIAEE MoK A Y ST
T RIFZE U T2 BRI, X R A S L R 2
FIF 5T B A4 = 2 Joiki R AR S il & R
MAESBELERMTE. ETIK, ABKRT
2017—2018 4% Tl 0 2 V% BUIR S i 23 Bl A ik
7 TSN, IRV IS S5 R 2 HE R TR 5 S
BT I FR, LI Jmil ol o5 J5 45 3 & AE
DEE PR R RS %

T INES AV RS LW RFS

1.1 AREXER

@] (119°44'15"~119°52'56"E, 31°28'19"~
31°43'04"N) fif FYLIA & M i Pimg, dLE I,
RYRW, VUK G, MEEXTRARN. W
o, FEABRA RS, ZE, BE JuTmMm
AR, JRFORIEIK &R . wmsEEduek, B
Kaitk, K 25km. F¢ 6.6 km, /KT AR 164 km?,
EIKE 1.74x10° m’, FEH/KEE 1.27 m, LA
Bk, B . HEBE . WRNE . KT IRIE A
ZM TR . TR =B B B R E, w
ARSI, MR, AR 15 °C, AP
PIRE K292 1100 mm,
1.2 R#ESNER

TE IR 3 5 16 D RAEuh a (B D), Hrp
S1~S4. S5~S12. S13~S16 43I TRa#E . T
JEEBMIX., T 2017458 A . 11 HH 2018 4E3 A .
SHERFE 1R, TESWSMH34ZMER)Z
W (B 125 m, & 15m, MBS 1.2, 2.
4. 6, 8, 10 1 14 cm) Ml 3 £cHb%E (B 5K 10 m,
FEME I 04 m, MHN 1.6 cm), T ME[E] K
T 14:30—16:00, Y B E vk H B4 6:30—
8:30, K RAR BBy MEAE AR, Y 0] S5 4w KL b
YoE s, MR AR AR R, AIORFER R,
P37 45 0 5 KR (WD), KR (WT), B B
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Fig.1 Fish sampling sites in Lake Gehu
S38 is highway

1.3 BB AOEFEEMEESHMEERITE

W AR S R A 8% iR i (CPUE),
I3 R BT AR 28 i (NPUE, FB/R) FilER
%% iR 1) 25/ i (BPUE, kg/fY).

BEVE 22 FF 1 B 2R H Margalef 3 & J¥ 48 %1
(R). Shannon £ #4840 (H") 1 Pielou 42 EE 48
¥, HEAR.

R=(S—1) /InN

H'=—) PinP;

J=H'/InS,

K, P=n/N, S. N Hn; 535845k S P FEL
A PR i SRS @ R R i SR
1.4 RBEMFIEFE LR 5

LT R B (IR 40 D8y #9534 1
THRAR:

IRI= (W% + N%) x F%

Ko, Fo% by (PR v A a2 s B Uk B R A TR

H)x100%, N% A Gty B4y 28 SR 40 <

100%, W% Ay G 28 5 5/ 208 SV )< 100% .
FHEAR X B ECA 0 H (IR1%) -
IRI%=IRI;/ > IRI; x 100%
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A, IRL WSS i M ARy RS L, YIRY Y
e W ah B B AR AR R A, K IRI=5000 A9
Fivif 2 ORI, K 1000<IRI<5000 14 Fh s
LA

Ei SRy TIPSR EZ v B iy e e e Bk
AR 23 D R s BT ] I g A
FEtla et etk etk Firdk
Yy PER AT S B R

1.5 BIESR

R IR R J5 2253 #7 He 5 #22 NPUE il BPUE
S ZFEVEFRER ) B o) A8 AL R X 22 5, Bl o b
TR XA, 7 MR Bl a7 7 HR e 4 LAY 2 1E 541
A B J5 22 55 £ . NPUE il BPUE i 2 J7 22 551
B, X ECHE AT A S BB G 4 5 P A T A
R, £ il H Duncan [RK 5 [F]
IF, JH Pearson AL 73T f12E NPUE Hl BPUE &
Z M 5 R - Z R A DG o

K AR 5 2 48 RUE 538 (nonmetric multidi-
mensional scaling, NMDS) i+ (2S5 Y 20 7l
IR 2s 22 5, 247 R B “vegan” £ metaMDS B
BT NMDS 7381 o I 3R 2 (Stress) H] B —
YrAR BT 2 Y RE 3 Hr 85 R AT 5 FERY . Stress<
0.1 B 45 R B A B i B L, 0.1<<Stress<0.2
AP &5 R B —E m R L, Stress=0.2 Bf 45 3
ANESRBEE L, R H“fpc” 11 cluster.stats PRI
PS5 B S8 (average silhouette width, ASW),
DI e B U RE Ve o0 258, ASW=0.7 Ui B HE 7% 4
S A RGRA A FIME, ASW<0.5 Ui BB 401
AHPERSS, KT 0.25 WIHEE R o Lo
JE R FHARR 534 (analysis of similarities, ANOSIM)
FEE S 808 ¥ ) 248 15 J7 22 53 1 (ADONIS) X £
D B e RV e 15 iR 31 B 2 22 R A T R 0
LA 3 A 2 T R =5 H N%=1% 1Y)
FhEE B, X N% i AT I IE 3% 7 O i 4, IF LA
Bray-Curtis B B /E R AH SR HR

% LAY HE 7 45 R (canonical ordination) 23 AT
YIRS A P OCR, BB R 4
Hr (detrended correspondence analysis, DCA) 5 %] ]
SRR K N 1.999, LB FTTAY ST (red-
undancy analysis, RDA) ¥ & & ¥, DCA il RDA
SIHTEERK A Canoco 4.53 HE1T, ZrHraqvER: 8L
WK =5 H N%=1% e, 3568 1gaer1) X4
it NPUE FIFR8E K 745085 (pH (EBRAM) #4754
RDA 217 P iE BRI $f, HXT I N T 1758

https://www.china-fishery.cn

FERIEKER (999 X), P<0.05 9l b2t g,
2 #R

2.1 BERARRAREF

AN, Lkt 6678 B, KB T 4
H 8 F} 36 fil, HA#fj H (Cypriniformes) )71 %X
%, A 268, & BWFER 72.2%, 82 H
(Perciformes), 51 H (Siluriformes) Al H (Clu-
peiformes) PIFPEARD, 43514 5(13.9%) . 4(11.1%)
1A (2.8%) P Flh . # ) (Cyprinidae) #) Fh 0
Z 4 FF, i 66.7%), #:FL (Bagridae) F1HF 5E £
Bl (Gobiidae) 44 3 Fl' (8.3%), A} (Cobitidae) A
2 (5.6%), HAth 4 DRVIRA 1 AR (R DD,

WEIReH T, REMaYRMEERR, A
1780, 5 SRR 47.2%; HOR R PR
KMIEHEHEIYEE@AIE, 50H 8 FF (22.2%)
5Bl (13.9%); R EWEE @ Fh, 11.1%) Al
MEEMaIE Q R, 5.6%) WREE L. Ry
BPEMZE NPUE fie iy, i b 67.7%, HIKGERE
PEMS (15.2%), TTHEMESIY M (9.3%) FIA &
PE (7.3%) 25D, MErEaEED (0.5%). 7+
AW &t fa2s BPUE fie i, it 66.6%; Hk
BB (17.9%) MRS (11.8%) a2k, JToHHE
Y (2.3%) AFEEME (1.5%) kb, B8
KR, Whe R ARy, A 30,
Hi A 83.3%,  HLUR A el I i R (S A
13.9%), ] I HIA A 1 F (2.8%)

I 1 S BEVK (1) NPUE 348 34.8 B/,
BPUE & 4.06kg/#%., H3li IRI{H, JIEF (Coilia nasus)
J& FIL#AF, 65 (Hypophthalmichthys molitrix) I
) (Carassius auratus) J& T % VLA, 4351 5 & IRI
Y 41.26%. 27.63% 11 10.28%. & b, JIf%
2%, HREUEM 58.0%; HUCONEE . MR RE
T £ (Pelteobagrus nitidus), & &5 (N%) N
5.78%~7.65%; HAh 32 NIF N% KT 3.2%.
Eag L, 6N B E RN 46.27%; Hk k6
(Hypophthalmichthys nobilis, 14.40%), #l (9.55%).
# (Cyprinus carpio, 7.51%). iK[KH1(Culter dabryi,
5.95%) 1 JI5% (5.94%) W45 8 HELE S 3~6 {7,
HoA 30 R W% HEET 2.7%.

22 BRFEVMARNTESR

X a2 2 (A2 R B 1Y) NMDS 7r#r 26,
il R %X Stress=0.137, N EHA —E BRI E XL,
ASW IR 2 MRETE 2B, (B 25T
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R 1 RS LA K E SHE

Tab. 1 Fish species composition and ecological characteristics in Lake Gehu

fafﬁily s;zj;ts F% N% W% IR1% FFG EG

fifl  Engraulidae Tk Coilia nasus 98.44 57.98 5.94 41.26 PL ES
ifF}  Cyprinidae ettt Abbottina rivularis 1.56 0.01 <0.01 <0.01 oM SE
NMY\E  Acheilognathus chankaensis 4.69 0.13 <0.01 <0.01 oM SE

KUl Acheilognathus macropterus 18.75 0.43 0.04 0.06 oM SE

il Carassius auratus 98.44 6.36 9.55 10.28 OM SE

IKIKAH  Culter dabryi 57.81 3.17 5.95 3.46 CA SE

ZIHE)F A Cultrichthys erythropterus 60.94 2.28 2.67 1.97 CA SE

Ziifl  Culter mongolicus 10.94 0.12 0.29 0.03 CA SE

FUMESA  Culter alburnus 54.69 1.68 2.55 151 CA SE

i Cyprinus carpio 50.00 1.06 7.51 2.81 oM SE

WIR#  Hemiculter bleekeri 4531 1.98 0.08 0.61 OM SE

4 Hemiculter leucisculus 46.88 2.14 0.20 0.72 oM SE

il Hypophthalmichthys nobilis 46.88 1.57 14.40 491 PL RL

fi  Hypophthalmichthys molitrix 78.13 7.65 46.27 27.63 PL RL

A3kt Megalobrama amblycephala 14.06 0.19 0.73 0.09 HE SE

fify  Parabramis pekinensis 17.19 0.28 0.72 0.11 HE RL

A Pseudobrama simoni 37.50 1.86 0.21 0.51 oM RL

Z it Pseudorasbora parva 17.19 0.43 <0.01 0.05 PL SE

77 KRE5;  Rhodeus fangi 1.56 0.01 <0.01 <0.01 oM SE

R AR Rhodeus sinensis 7.81 0.12 0.01 <0.01 oM SE

HUESR  Sarcocheilichthys nigripinnis 6.25 0.13 0.02 <0.01 oM SE

Kight)  Saurogobio dumerili 4.69 0.06 <0.01 <0.01 oM SE

IRIREY  Squaliobarbus curriculus 1.56 0.01 0.03 <0.01 oM RL

% Toxabramis swinhonis 9.38 0.19 0.03 0.01 OM SE

R Xenocypris davidi 4.69 0.04 0.06  <0.01 oM SE

%}  Cobitidae HRAETEH  Cobitis sinensis 4.69 0.13 0.03 <0.01 CA SE
Vet Misgurnus anguillicaudatus 9.38 0.51 0.13 0.04 oM SE

£fFL  Siluridac i Silurus asotus 1.56 0.01 0.16  <0.01 CA SE
2%} Bagridae KA Ff  Pelteobagrus eupogon 1.56 0.01 0.01 <0.01 OM SE
HHM  Pelteobagrus fulvidraco 73.44 2.67 1.56 2.03 IN SE

JEVEEFE  Pelteobagrus nitidus 39.06 5.78 0.67 1.65 IN SE

figF}  Serranidae % Siniperca chuatsi 1.56 0.01 0.03  <0.01 CA SE
UFE A Gobiidae ZORFUR S Odontamblyopus rubicundus 4.69 0.06 <0.01 <0.01 IN SE
FBEWIMRIR 8 Rhinogobius giurinus 42.19 0.73 0.01 0.21 IN SE

JUGUR R Taenioides cirratus 9.38 0.10 <0.01 <0.01 IN SE

fi#F}  Channidae 5#  Channa argus 3.13 0.03 0.11 <0.01 CA SE

¥: FFG A INAEHEHE M EME, OM.Z4 &k, PLIFIAYEN, INTTHMZEM, CAWEM). EGASKASE EER, ES.JH,

RL.JAT M35 784 )

Notes: FFG. feeding functional group (HE. herbivores; OM. omnivores; PL. planktivores; IN. invertivores; CA. carnivores). EG. ecological group (SE.

sedentary; ES. estuarine; RL. river-lake migratory)

ASW U 0.31, FEHMHT 1RSS5 (K1 2), ANOSIM
(R=0.778, P=0.25) Fll ADONIS (F=2.879, P=0.25)
WIR 2D REE YR 2E AN B, U TR
R AAEE D S R 2 5

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

K 2R Ay 4 B T TSRS B Y 2 F
3ANBEVR A BT (19 ASW 43 51K 0.220 #1 0.150,
R 2 MRS ORI, HILET ASW KT 0.25,
T 2 AV BB BA G, WUt imib)
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B8 =
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VRO
number of clusters
B2 ATHERRIEESLXBNEHEHREE
Fig. 2 Values of average silhouette width (ASW) for

determining the most suitable number of clusters
i T W AL A AR 5 O 8] 22 57

23 BRBUZHBHREMSHEMNRNTEN
REHSIMERFHEXME

i 125 BPUE & i & H 15 A2 4k (P>0.05),
A NPUE., R, JHMI H¥JfF B E WA 25
(P<0.001, F£2), LILSFSETLR (EA R 58]
AR 225 (P<0.01, % 3), 5MEEEA A
AW I EAER (NPUE: F=1.772, P=0.123;
BPUE: F=1.888, P=0.101; R: F=2.063, P=0.074;
J: F=0.500, P=0.806; H': F=0.944, P=0.472),

2345678 9101112131415

L W], NPUEZE 5 HfI 8 H 3w
FT3IAMILA, RIE3AMS AREET 8 AR
A, JE3ARES THMIANHMH, HHE3
ARESTSH. 8AMINIA, sHRESET S
HM LA (6 2). RAEAEILERM X B35 5 T s
FIEEHRMIX (55 3)

KM £ B, NPUE 5 WT. pH. Chla
TN BFEIEME, 5 DO BFEMME; R, JH
H'5 WT, pH. Chla F1 IN¥J B E A%, RS
SD #l WD B #F IEAHE, J A H' 5 DO ¥ 8 2 1F
X5 {H BPUE 5 i #1385 A 7 ToAH P (6 4).

24 BRYMNZSHSMERTFHXER

RDA Hij 2 i 5 E{E 43 5 24 0.180 Fil 0.068,
R T IR SRS B 1 24.8%, Bl 1 Fi %
2 Y Fp 5 B TR B R 6 1 3 il SR 0.807 N
0.666, =AY 5 B H A B0 i AH G
B O1EIEEE WT A5 (-0.798), & 2 il %2
5 TP 1IEAHZE (0.663) (K] 3).

] 8555 R B AR AR KR B T ) A
OB TR RN 3 PR K IR AR Y
FA0r o iR i 5 fa A 32 2 BULE TP 30 A
DL E 2 RS = 25 B AE TP & i I A /K 3k

R2 RHMEBXBUZNHRENMSHEROREIEKL

Tab.2 Monthly variations of catch per unit effort (CPUE) and diversity indices of fish communities in Lake Gehu

A NPUE/ BPUE/ F = BEIRHR) B8 EEFREL) ShannonZ FEIEFEEI(H)
month (B/R) (kg/®) richness index evenness index Shannon diversity
5H May 39.50+4.60°" 3.76+0.90 2.18+0.08" 0.60+0.03° 1.46+0.08"
87  August 54.10£10.90° 3.34+0.64 1.60+0.14° 0.50£0.04° 1.06+0.09°
11H  November 24.50+3.80" 4.43+1.82 1.80+0.20° 0.55+0.05" 1.160.13°
3H  March 21.10+3.40° 4.71+0.88 2.51+0.14° 0.82+0.02° 1.93+0.08"
“FYJE  mean 34.80+3.50 4.06+0.57 2.02+0.08 0.62+0.02 1.40+0.06
FfH Fvalue 6.14 0.84 10.54 11.44 13.79
Pl P value 0.001 0.48 <0.001 <0.001 <0.001

e ARG RS M EZR R, R

Notes: data with different lowercases superscripts in the same column mean significant differences (P<0.05), the same below

*3 RHELBUBHBREMSIEFEERNTEEL
Tab.3 Spatial changes of catch per unit effect (CPUE) and diversity indices of fish communities in Lake Gehu

X NPUE/ BPUE F ' EIRE(R) B EARH) Shannon % FEVEFRHU(H )
area (R/R) (kg/) richness index evenness index Shannon diversity
JLH#HIX northern area 32.40+2.60 4.50+0.80 2.42+0.20" 0.61=0.04 1.52+0.12
HHEBIHIX middle area 32.90+5.50 3.4240.91 1.94+0.11° 0.62+0.04 1.38+0.09
M HHIX southern area 40.80+8.60 4.89£1.10 1.79+0.13" 0.61+0.05 1.330.12
Fii Fvalue 1.48 2.81 6.43 0.06 1.01
PfH P value 0.24 0.07 0.003 0.94 0.37
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B RETE BB IR EM SRR SRR FENEXRY
Tab. 4 Correlation coefficients between catch per unit effort (CPUE) and diversity of

fish community and environmental factors

BT NPUE BPUE FRIEIRH(R) 51 0) Shannon FEFEF#L(T)
environmental factor richness index evenness index Shannon diversity

SD —0.078 0.050 0.275 0.203 0.242

WD —-0.017 0.013 0.3747 0.009 0.162
pH 0.329" -0.077 -0.499" ~0.406" -0.479"

DO -0.358" 0.150 0.132 03617 0.276"

WT 0.500 ~0.080 -0.354" -0.520" -0473"

Chl.a 0.313° —0.042 -0.500" —-0.445" -0.504"

TN 0.353" ~0.096 —0.263" —0.263" -0.271"

: SDIBEWIE, WDKK, DO.JAMSE, WT.JKE, Chla M4tZa,

TNUEE, “*RIRP<0.05, “**”EK/RP<0.01, F[H

Notes: SD. transparency, WD. water depth, DO. dissolved oxygen, WT. water tempertaure, Chl.a. chlorophyll a, TN. total nitrogen, “*”” and “**” denote
significant correlation at level of P<0.05 and P<0.01, respectively, the same below

1.2
TP
II
|
|| Pn
I\ | 4
o \
= :é o |I Qc
Cn . /
WT A k) # Ce
hﬁ"“““-—nfiﬂj'cd HI
VB Hn
Cau
—0.4 C.al + ,’H.b
-1.2 0.6
Hh 1
Axis 1
3 RHEEYMM-IMEEFH RDA ST RFE

Cal FYE6A, Cau ), Cc. 88, Cd IAEKAEH, Ce. Z8EJEGH, Cn.
T, Hb WK, HI %, Hm 6, Hn %, Ps O\, Pf %
Fifh, P GPEEHiI, £S5 [H. WIOKE, TP.AA#E

Fig. 3 Two-sequence map of RDA analysis of fish
species-environmental factors in Lake Gehu

C.al. C. alburnus; C.au. C. auratu;, C.c. C. carpio; C.d. C. dabryi; C.e. C.
erythropterus; C.n. C. nasus; H.b. H. bleekeri; H.l. H. leucisculus; H.m.
H. molitrix; H.n. H. nobilis; P.s. P. simony; P.f. P. fulvidraco; P.n. P.

nitidus, the same as Tab.5. WT. water temperature, TP. total phosphorus

3 e

3.1 B EREEEHR SRR

Rt TR 5 A R Z AR I DS ARG
RNZ, WRIEXNIRARE BHGE, 20 2t 50 4148
T 252 60 F s B ILAE Y SR HH v i A0 b 78
T 2008 FEAETRMINCRES] T 30 Fheas, A5
WA ST 36 Fifa2s, MWAHIRMTTRER, #
W 2y A A B A B R A T R A U

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

(F5), KBTT5Ys . BEFEAAL . o B AVl BE
B 2 T BT ) #0028 22 R T B RN ol 28 B AR 1Y
FEJFEH

20 2 90 4FAR K Z iy, I S w A,
EL B G HIERT FE X 454 TR A8 TS G B IR, TR e
BRI, 21 8Pk s AL R 4 V
U E B IR T B WA Y NI U S ) 3 BE
T, TR A R N 20 22 80 4FEAR (1) 0.807
mg/L, T3] 21 4289 7 mg/L A P, RHIEE
P A0 IS Qe () 386 FE RO AR AL TR RY PRI
2000 4 J T S8 = 8 LU 456 20 4l 70 i 80 A
oI BARE, 2017—2018 4E & ik 61.67% (3 5),
[IEER: BN P s 6ot A N N TRS &4 |
15 HE 1 25 A (LRSI 3 8 Al B g f k£
25) B FhBEECE B Bk [RIEE, 2000 A5 Y
IKBEART R T IR K F o A i 2R ZE 45, 2007
AR 2 JE AR SR AR, K E R O & R S
b S B PEREEAR S FHOK FEREUR A PR R R, T
ES T I S R AN N il R E g = U Y
20 20 80 44X, VR FL Bk fa 2R IR (Creno-
pharyngodon idella) F A1 3k @ i) 7= 1 LU 9] 75 8% LA
b, 20 A B AR 1% (£ 5). AUk, KEH
TH 2RI 2 T B0 i SR B 2R A i b,
i (Mylopharyngodon piceus) T B 5% & AR sh ¥ ,
2014 AE TR AR S AE AN 3.2 g/m™Y, &R
IR SC R AR S B PE 2524 16.9 t BT TE = 1,
L TAT I 0 S R PR S SE 4, 20 42 70,
80 AP Ay 7 ™ it LB AE 2.4% LA, 2000 4%
ZIE T LA (R 4).

Tk BE AR RV B 2 S 3t 2 2R N R
OR3P [ N e i 1 D s Re e B
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Jra WAFAEME <A P R . FARIE . R
JER . L AA B ARSI B AT o, R
) £ 2 TR Mok 20 g 50 B8 PR 5 T 0 o SR EE AT T
I EORHK I, E A SRR 5 G ™ B2 S B
BELFR , i 15 BEL R R B, 5 R W — ke
07154, AR e T 38 A Sy £ 28 1 38 1 ) DT i
YL P £ 2 B 2 AR S N TR A LATE
i ™, T MR R R BT 2, al

(1125 P B € o S/ @ TR & A RAT(1 s NG (31 O =51
Tk BE Al AV RELRR , D s AR R R BRI
YR 2 B B AT B el T 22 5 fa 2
H 7 48 fifi (Anguilla japonica). W4l 7R J7 fili (Taki-
fugu obscurus). i (Tenualosa reevesii). 433k #(C.
oxycephalus)™, FEIT 2 Y IR 28 A ok
3k (& 5)o

®5 mPTESXSWHLLGINREEL

Tab.5 Long-time changes in production proportion of the main fish species

sources 1973* 1980s * 2008" 2010° 2014 2017—2018 "

FH1 M. piceus 243 430 0.00 0.00 0
Htn C. idella 6.06 9.00 0.88 0.50 0
3k M. amblycephala 4.25 4.20 0.33 0.73
it Hom & Hon' 14.55 4.00 32.68 12.54 40.79 61.67
it Cau & Ca' 35.78 17.57 24.00 39.34 3.92 17.06
5% C argus 0.56 13.10 0.54 0.00 0.11
125 Culter 12.74 0.20 4.07 1.93 2.36 11.46
%2 Coilia 5.46 0.20 1.63 22.82 37.42 5.94
PeHE/t  production 948.20 1701.50 1457.10 1385.70

TE: #AZPIFIEOE 23 0 B SR E ORI 3R B LA SRR, S A B R SCRD SR 2 1) A gy AN A 7 A e AW TR AR 5
MR, &. ZHEHER EAEE 20144580V AT U, * %M 51 23 515k B SCHR™ I 2 AT 7

Notes: the data of column with superscript “#” are directly cited from table 1 of source
respectively; the data of column with superscript “$” are calculated by biomass, production/biomass in Tab.2 of the source

"I or the mean calculated by the four-year data in the table,

1 and lake area; the data of

column with superscript “&” are from the fishery survey by authors; and the data of column with superscript “*” are from the Tab.2 of the source™ and

present study, respectively

32 RHBEBEENESHEEMER

R S5 H S B R FoPE B AR, UK
T T R R A AT b S T RN R SR
T B K R T R K A 2 2 REME L A
EYEBETS WK EILTFE S eTER,
OGS S AR EAL, SRR, TR
KEEVK A4 ), . NPUE 1 BPUE. Shannon %)
Tl Z2 0 R34 &) BE HR B AN AR AR i 2 A5 ) 25 5
{BIR YR F & R e B S R E R,
F= 85 B HR AR Fh 22 R R B ) AR RN — 3K,
VLI R 502 3] TR AR S B F 2 e

A Py P15 DR X £ SRV (R TE R 4
Rl HYEER, WA K B e g A 7= 1 R T
T A B 7 B I A R TR A5
3 Sl RUBE PR - o #2077 A s T AR
T SOUL RN AT ROBE 7= A= i s e B, R TR
Y R4l . NPUE M2 REMEF8 802 3] 1 /K
Mg 7= B9, TP, TN, Chla, DO Al
SD J& R AF KA Yo T B sl ) R A 77 ) i T B AR
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K, TP. TN Fll Chl.a #A A X 5875 YL e B i e
WIZe s 1ok, DO HISD M. FRIGHE S |
AW 5 pH (2 B IEA G, ARAFF Chla 5
pH ff & 1 3 1E M ¢ (/=0.820, P<0.001), i8] pH
{E AL BE I 17 RAEMHA = ST RN Fh 2Rk
B WG 7= T B T S R g e A ph 2R AR Ak, 1
WAL B AR AR, R A T R )
TR, 545 D LN T 50l iR
KR USRS R, IR0 2R T8 B b
BRRA I R¥E I TR, 52 L
FIS R A AT AR A G Y BB SR
JR N N R =S TS (VS A O 9 B 3 3
Shannon ¥ # 2 B V48 BRI ¥ 5] BE 4R 034 5 TN
FINH;-N 2B ERADC, 15 SD 2 EAHXE,

KR N2 D 0 S TG S kR, E I
S Bl L ) £ SRR I T, TR R
BT E R R 7, B e sh e, #HOCHE
AT EIH R 2 NPUE W 252 K IR A2
8 Himmn. 3 Hlfik, —Leifosth R MK M)
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Ay 46.2% NPUE g™, Jmib a2 5 4R
% . Shannon ) Flt 22 B 11 Fi BRI ¥ &) B2 48 B0 7
e E MG AR, KRB 3 H, X =FhiE
B e Tl 2 s T A A 0y, — 5 T AT AE Al
BiFYrE, 8 AR 11 AR T ey,
Biom A, 3 A TEAS I, R IR AL,
AR TS T 2N TR
— 7w LU 2R S K R R ke, 3 K
FARRT LT, 2RSS AT G R, AN 2=
F s, MIHEVE Z R RO 2 AR T
AT, W43 7KK B A = e I E i i 2
FE T B 2 AR 24y e = ), e Y
W9 1R 22 FE 0 M B KR EL B R A 2 1
T T R A T e A R L A7 38 e B O A B
REI, T Bk — 2T
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Spatial and temporal distribution of fish assemblages and its relationship with
environmental factors in Lake Gehu
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Abstract: In order to understand the status and dynamics of fish community in Gehu Lake, the fishes at 16 sta-
tions in Lake Gehu were seasonally sampled using multi-mesh gillnets and traps from August, 2017 to May, 2018.
Meanwhile, water temperature (WT), water depth (WD), transparency (SD), pH, chlorophyll a (Chl.a), total nitro-
gen (TN), total phosphorus (TP) were measured. Using these data, fish community structural characteristics, the
spatial and temporal distribution pattern and its relationship with environmental factors were analyzed. A total of
thirty-six fish species, belonging to 4 orders and 8 families, were collected from Lake Gehu. According to index of
relative importance (IRI), Japanese grenadier anchovy (Coilia nasus) was the predominant species, silver carp
(Hypophthalmichthys molitrix) and crucian carp (Carassius auratus) were the common species. Sedentary fishes
(83.3%) predominated in species number among the three ecological groups and omnivorous fishes (47.2%) pre-
vailed among the five feeding functional groups. The fish species composition in Lake Gehu did not differ monthly
and spatially. The Two-Way analysis of variance (ANOVA) showed that number per catch effort (NPUE), rich-
ness index (R), Shannon-Wiener's diversity index (H") and evenness index (J) significantly differed but biomass
per catch effort (BPUE) did not differ monthly, and all the five structural features except R did not significantly
differ between lake areas. Redundancy analysis revealed that WT and TP were the key factors influencing the spa-
tial and temporal distribution of fish species of Lake Gehu. The results suggested that since 1950s the fish diversity
has declined markedly and the species and product composition have changed greatly, which is speculated to be
responsible for sharp degradation of macrophyte vegetation, overfishing, disconnection between lake and river, and
breeding and enhancement.

Key words: shallow lake; fish community; spatio-temporal dynamics; environment factors; multivariate statistical
analysis; Lake Gehu
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