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2015 4F 22 2021 A HATA], 76 7 PRECZEAE B K 94
H AR ORG [X Hh, ASHE 50K F W K ST R AZ
(1) 75325, PIRT AT 3R 7K X Rt V2 X 2R 2R
WS BEAT TAE R, I8 RAE N 2, X 2547 2
H B 2RO IEAT T VRN, DURER T B8 BT IR T
SR 3 B AE 7, 4 1) 2 B TR I M R K
Bk £ 4 &, 14 5 VAT IR VR AR A K S K AT
BEF BRI RE Y B FRAERRRE
1 MelE 7
1.1 SEIRX

RS EEAE B R H IR IRY X (45°12725"'N &
46°18'N, 123°27'E & 124°4'33"E) &b Fa i °F J5 v
A 2 WL 5 Pk LI R pp R R L P 3R
142 m, S AN 1440 km?. %R X L5 BT
BIRERE, R BT IR B A RS
O AR B DT ERUE R T B R KL
7 LK LT 9 5, 18 45 35 bR 48 B 30E 5L U AR B
IRBEEHAHE o BRI DX Hp, W9 Tl 3 AN
S b P TH AR O PR X R TR 1) 80% 0 £ T
PR3 DX IR BV 1R K B D 1115 ke, 9 38k 17T AR K
300 km’, BT AR X 1 3 BRI . XIS
Ak Je i T DRt 12 2 AU, AP RN 4.2 °CL 4
Bk &5 392 mm, 4 H B $0 2 903 h, £ 7
9137 dM,

FE 75 RS [H K G B AR OR 3 X b, B 30
YL 5 e 7K X (FE T 38 DA ) ARk 32 X (FE T 3 DA
AME RS IX, S5 X ) e T AR 4.8 km?,

TE S X H ST AR /K IX T AR A 1.5 km?s
SEHIKIR N 0.05~0.80 m, HVIFR T . FEVR/KIX i,
T UK A s R E I, 43 AR IR 2 K T A
G S Hh BE B, BT A A 0.01~1.70 hm’, 1% 4&
A S BEER F THTARA1T8 11.8 hm'.

TESRIG X H, BT X B AR 3.3 k', 1E
V)78 55 L2028 70%, T % FE N 20~70 Fi/m’, —
ZK BN 11.8 kP34 E 4 31.6 m IR EE N
0.47 m VA EALTH J23E 77 i iz X, TH IR E 1R
Uit ST ARE . FERZ X, 0 2 AR IHE BT
YR A-HOIA S . BT KR R, R X, B
BT AR 22 BB PR 43 A7 (1)t 7K B £ 2R 2, 0K
LG £ A S B R ) T AR 1109 19.4 hms

1.2 &EEIMEEHE

2016 422 2017 A JATA], SR I H /K S5 2R i
& 52 AR, KT I R K XAz X i
FKERME AT TIEE .

FEWT I 53R 7K X, R/ G £ 2 5 SR 2
Hiy, SEHE 1 IE AT T BR KT E] “ 73 /K U ” S5 i
PisiE THE

TEBOTHEZ X, — A& X @ VL 1H S 38 F H i) 18
2, 3 5 % 0.3~0.5 m JE IRTE, R, 1
TNE K&, B AR SR M e K B G, 75 8R T
PALEREF 0.5~1.0 m [IZK I, 3 £ R REAE 1E i S 5
TSR A O B USR8 JEOR 2 BEHOIR 43 A
1)k 7K 2 e S St ) K R S I I, T 0E
2555 PR B Y A I , [ 1 2R =R AR IR R
SEATE VL F T SIS IR L K T T 42
2.5~3.0 m, A=K T KRR FFAE 1.5 m BL |,
B I A, B ORI B AR VR X kK £
Jo FLEH PR B 08 A HiBR A OR P s DU 2 7R TH R
(RGBT Ak, A8 3 Vi g = SR K B, i ORI
1 KRR T DA 5 A A i 3k N2 X AR 7R
2 XY Rk K R [R] B 4 k2 XA e
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130 BR/m?), X (1 K I EHE M R T i 5 .
1.3 & X 2MESRRITN A

A FUAR B £ 2R A S A i SRR 4
S G5 AE) L BT R B A 2 R R B VAN 2
WS HAZ S I RUR

I JEC 2 0] ) 3 ) ) P 5 T P it SR A 4l
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1.0~12m, W H R~ H1.0~12.0 cm. ¥ §E 1
HFAE N 1~2 eme BEOCRFERE, BE805~10 F7
WA, 3] I P K B R 150~300 m, £8 80 57 47 82 B
[ A 12 hy FH X9 78 5 1.0~2.0 hm® (7K T, 128
Wifr RSN AR 12 he

2015 4F 9 A, FEBIVT IR 3R /K X Az X )
R H IS, FF R TR A

2018 459 HA12019 44 H , 7E1 /K X [y fa 2K
SR A, T R T R A R A

2017 4 11 H . 2018 £ 4 H . 2018 4F 10 H Al
2019 4F- 4 F, 7Rtz [X (1) f A S A, F Jg i 3R
VI B R A5 2021 559 A, WS ME VR A T 3R
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FEIROSCHR[ 1317 BRI AN 5 v, A H kAT
— RIERYR B AE A. ARHE CR B X VR K £
VRN [ P i 8 2R Bl 5 o A YU, K 2R
KIATOIFN S 2 550K

Z: W8 SCHR[16] 22 SCHR[18] 7 O AH 9% 77 ¥E A0 it
BT, A 5 A0 G B A R BT R R R

FIH Simpson % #7145 2 A Pielou ¥ 2] 45
B, Sy A R REVR I 2 AR
2 SR 50
2.1 BEFEIFER

201549 A, fEMTT I K X ANz X [ £
FKERMEH, 1053 Ho Rl 158 15 MK ER),
FOLFE A KPP BL ICHES £

VR K X o )t 2R R S L H T AR K
F24.7 hm’s 2018 4E 9 H , fE12 5 1) 4 5 1,
103 H 6% 24 J& 25 125520194 4 A, k3% 3
H 78} 20 J& 20 Fff 25, 7R3 /K XAB B 1) f0 24 8
H, JLids 3 H 7825 8 27 Fr 2, 45 b [ R
YRR R A 5 0 8 R0 VA K R BL R L IR
figg\~F C1 i PRV ARSR (IR 1)

Pz X ) 2R B R, T AR K
F33.4 hm’, H AT TE B £ 28 BT 37 IR A< 37 IR T
73 534 % 9.6 hm*F1 3.8 hm?. 2017411 H , f£1&
H RN R, 03 H SR B 11 A a2k,
201844 F,id3% 3 H 6 B 14 )& 14 P25 2018 4F
10 H, %2 H4FR}F 138 13 F35;20194:4 H,
k2 B3RS JESFE;2021 9 H,id%3 H4
BHULE 11 A2, 7EUtiz IXAB S 10 0 250G tth,
il 3 H 6kl 24 J& 24 a5, R EFFH Y
Folt 25 G AT 2T AR At A0 74 AR b Pk B R YT A6 B8
L& 1).

2017 4F 11 H & 2021 4F9 A, 7RI XAE S 1)
AR, Fid %k 3 B 7R 29 JE 32 R 2R, U FE
Hh 4 PRl A st T B L AR L AR AL A i
AT KR TR R a7 B Mgk 7 T fil) SRRV A
k. Hrh, GG MIE3 HSE 14 )8 14570, BFE R
POHERD £ | B fn & 2168 5 i | il | ER A | fE |
fif ERAED | G G | AL R 2 0 N R R
2 B3R 58 18 . B E M B 1)
PR bE B AR S IR 22 17 Fl

22 BAEFENGEN
221 BEMEHT & LFEM LM
2211 ARARGEMEM oA KBEENEN

N ) 28 5% R 55 ) B FHI BT $2AEE (1) 8 5%
7w AR L I 22 B RN R4 BT S M R A
F8Cs 73 BT F SRR T T 25 AL R ALE

2018 4F 9 H , /K X & 5 1) 2 S8 Bt Fh 22
G A (PR D a4 20 68 i | il L AR
T A e fity L HR A0 A A | T A RN 1 ) (1) S R
AR N 79.8 kg, MRS HE N 1266 &, HAH
XA AR B (R R R A D R S A
e P U AB) FFEAFDR o 5 R (e SR A P B R B
3R ) s HCE ) B ) 43 A TN 62.10% i
25.07%; /NS AR G 0 SRR Chr DM W91 % 28 e
RS AV A AN TN SN A N N
fifi AR AL VTR BRI AL R B Pty
FIEE Eh) e SR i A B AT N 48.7 kg, MR
BB N3 783 ., AHK TR A ) AAF G e B 4
S E TN 37.90%H1 74.93%(2 2).

2019 4F 4 H , oK X2 5 1) e Bt b 22
e 2 b CERL L 5 | 200 R A | | i A
T I 8 ) o SR R AR D N 164.4 kg, AR
N1 675 2, FAR X R A A B AR X Fh AL
B AT N 74.93%F129.03%; /NI AR 40 5 1 2
Vb (B IR 5% 58 e VL 65 s | DR BB A L S Al AR\ MR A
P U ZRARER L RV R SR VT AR T
BE B b ik L 5 K ' 3 Gl R ) v SR R A M
N 54.6 kg, MELEE N4 065, FLAXS Fh A
Wy B N RH GE MR 2 & 4 ) B T D 25.07% A
70.97%(3 3).

2018 4F9 A AI20194FE 4 A, /KX 1B EH S
Hiy fR e R ) R AR BN 346.3 kg, NMA BB E N
10 777 . RIKIX &5 B RYF IR B A )
N 243.0 kg, MRS EE N 2 929 B, AN AR AR
W) & A AR X R OEE S = o il A R 70.17% Fl
27.18%; /N AR 2 I f1 RW)Mp R U R ) e AR )
9103.3 kg, MAERECE N7 848 J&, HAHXS FhEEA:
Yy &R AH G BB B 4 il A E o 29.83%
72.82%(FK 4). /INA T RBFAR (MR F- 35 T &
/NF50 @) HI R Y B AR E AR SR 4 AN
88.0 kg Fl12 545 J&, 43 Il 15 &8 %t W iR oBE 1) A2
YA B 1K) 36.21%41 86.89%; /NEIZERE(/N
28 T A0 AR A/ N B AR 8 B 0 M) IR R )
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Table 1 Species list of fish in natural and restored habitats

H /AT 47K

AR S

TSR

2015-09

I RHRK X

PHZIX

2018-09  2019-04

2017-11

2018-04 2018-10 2019-04

2021-09

— @i J¥% H CYPRINIFORMES
(—)F} Cyprinidae

| FLIKHES 01 Leuciscus waleckii waleckii
2 Hitli Ctenopharyngodon idella

3355 Rhynchocypris percnurus

4% KA Phoxinus lagowskii

5% Hemiculter leucisculus

6 L& R 6] Culterichthys erythropterus
7 i Parabramis pekinensis

8 fR#H Xenocypris argentea

9 K& fig Acheilognathus macropterus
10 BRI 65455 Rhodeus sericeus

11 A5 Rhodeus lighti

12 1ef#§ Hemibarbus maculatus

13 A Pseudorasbora parva

14 #1604 Abbottina rivalaris

15F i) Ladislavia taczanowski

16 ¢ fit) Saurogobio dabryi

17 ZRAGAZI Gnathopogon mantschuricus
18 84t Squalidus argentatus

19 AR ALt Sarcocheilichthys lacustris
20 52 (KB Sarcocheilichthys czerskii

21 R E i) Gobio cynocephalus

22 i Cprinus carpio

23 411l Carassius auratus gibelio

T S S

+ o+ o+ o+

(Z)ff Rt Cobitidae

24 B ITAEHH Cobitis lutheri

25 P VT IR 8] Misgurnus mohoity
26 L BERIVY I Parabotia fasciata

— #ifi% H SILURIFORMES
(=)E£F] Bagridae

27 ¥ th Pelteobagrus fulvidraco
(V)i &} Siluridae

28 fif; Silurus asotus

= #97% H Perciformes
()Y} Eleotridae

29 55 KA il Perccottus glehni
30 3% B) Hypseleotris swinhonis
(7N)f%} Channidae

31 5 §# Channa argus

(-b)fisF} Serranidae

32 i Siniperca chuatsi

T HERTRAENS RN TR IR e A% T AR
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Table 2 The values of 5 indexes of catches obtained from the fish habitats repaired in the

shallow water area of Nenjiang River near shore in September 2018

Vb4 R IR AW kg AR A B % YRR R A T A=/ % MK B g
R 21.7 16.88 470 9.30 46.2
fiffl 23.9 18.60 29 0.57 824.1
& 4.7 3.66 82 1.62 57.3
R4 1.6 1.25 55 1.09 29.1
fil; 3.8 2.96 10 0.20 380
ILIRAES 1 5.5 428 117 232 47.0
fig 0.4 0.31 19 0.38 21.1
21 M J5 fif] 10.1 7.86 436 8.64 232
Ly i 43 3.35 3 0.06 14333
Iy 0.4 0.31 6 0.12 66.7
pia e 1.2 0.93 3 0.06 400.0
Eig k! 22 1.71 36 0.71 61.1
HoAth oy Fi 48.7 37.90 3783 74.93 12.9
&t 128.5 100.00 5049 100.00

T e B AR G A SRR S P AR o PR A A R A B RS | R S R A 5 R B T 1l AR ER 3

MAIRRAE S,

®3 2019F 4 ABOTIEF AKX IEE A S IR S HAYE R 5 FhEfRE

Table 3 The values of 5 indexes of catches obtained from the fish habitats repaired in the shallow water area of

Nenjiang River near shore in April 2019

LY/E AN Ry kg AE T e A= P2/ % IRV RS R AF X A /% AR 5 g
AR 253 11.62 759 13.25 333
fill 76.4 35.08 208 3.63 367.3
& 13.9 6.38 536 9.36 25.9
fify 44 2.02 31 0.54 141.9
Wi 22 1.01 36 0.63 61.1
5 0.8 0.37 3 0.05 266.7
214 57 i 4.8 2.20 71 1.24 67.6
L fiy 35.4 16.25 19 0.33 1863.2
HoAb Ay Ap 54.6 25.07 4065 70.97 13.4
a1t 217.8 100.00 5728 100.00

2R B AR R G B R ORI L RR e TS s 2 A L ARABER P T R A A SR T L SR AR AR B VD 6 B R

BRI o

SR B RS A S BE 3 ) O 191.3 kg R 10 393
&, 43 Sl o e SR A e AR ) R R SR ) S R
55.24%F1196.44% . R IK [X (1) # R HE V5 25 M R AIE
SRR IR BT RPN B AR 2R
T/NBUAR G B R, /N B AR 5 f SR Bl )
FEOGH it B K T 2 0 0 2R A, /N R £ SR
{1 R T 0 i o T 8 B A ) ) 4K 2 (DA
Tt 80% MR HE), 1 HETE 5 MR AE AR AT
/TR
2212 HEzREBEEMEH T A RBEENEN
2017 4F 11 H, vz XA & 1) fa 254 Bt h 2

G f Y b CERL B | B R 0 0 ) R v SR A A AR )
N 10.4 kg, MRS E N 288 &, HARXS A AEY)
SRR AR R 7 0l & T 77.90% 41 43.70%
AN AR 22 5 L ) A (B B 3 6 | R A L 7 b A
Zifidy | e QB R e VLR L FR RV AGER AL DRV D
fifk 1 22 e A1) P SR A0 B A 0l 2.95 kg, AN
371 R, AR R A A AR P =
3TN 22.10%F1 56.30%(F% 5)

2018 44 H, Yhiz XAZ S 1 fa 250 B b £
Gr (SR P (BRI | | T S e | 6 | 2 68 R
fifE RV AT SR A A B W) B 97.4 kg, MRS B R
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Table 4 The values of 5 indexes of catches obtained from the fish habitats repaired in the shallow water area of

Nenjiang River near shore in September 2018 and April 2019

Vb4 R ) kg AT T A /%% WIRY)MRER R AR R % AR B g
R 47.0 13.57 1229 11.40 38.2
filf 100.3 28.96 237 2.20 4232
& 18.6 5.37 618 5.73 30.1
I 1.6 0.46 55 0.51 29.1
fil; 8.2 237 41 0.38 200.0
fig 0.8 0.23 3 0.03 266.7
fig 0.4 0.12 19 0.18 21.1
TLIRHED fa 5.5 1.59 117 1.09 47.0
AR Y8 14.9 430 507 4.70 29.4
56 39.7 11.46 22 0.20 1804.5
s iy 0.4 0.12 6 0.06 66.7
a1 1.2 0.35 3 0.03 400.0
HH 4.4 1.27 72 0.67 61.1
HoAth oy F 103.3 29.83 7 848 72.82 13.2
Gt 346.3 100.00 10777 100.00

T R B A R AR L PR W SRRV S R A B R IR T 1 i R R R R AR L SRRV YR R RV AR L LT R

N IR

/S5 20174 11 AEIHEZXEE R & 0 SR ERIE 5 MeinE

Table 5 The values of 5 indexes of catches obtained from the fish habitats repaired in the

floodplain area of Nenjiang River in November 2017

LY/E LN IRV AP kg AENS Rl A /% IRV R E R R AF X A% AT 14 i B g
B ICHyE s 1.3 9.74 92 13.96 14.1
R 8.4 62.92 269 40.82 31.2
ity 0.03 0.22 6 0.91 5.0
IR AC AT iy 0.01 0.075 3 0.46 3.3
T P A 0.2 1.50 62 9.41 32
HRIT R AR 0.3 225 44 6.68 6.8
BT AR 0.1 0.75 31 4.70 32
ACTE RV 0.01 0.08 2 0.30 5.0
fily 1.7 12.73 7 1.06 242.9
B 0.3 225 12 1.82 25.0
B! 1.0 7.49 131 19.88 7.6
Gt 13.35 100.00 659 100.00

N1 526 2 FLAFG A A 5 RRE K o A
BE TN 84.04%F1 64.00%; /N A28 5 1 2K W b
(B DGl 68 | 52 A o e fi) . B VL 5 L o FQ R
POV SBORT 8 B 1) b fifK) R e SR A S A ) R
18.5 kg, M S H B~ 858 &, HLAIXH AL AE MR
RS FREECER 2070 6 114 15.96%F1 36.00%(3K 6)
2018 4F 10 H , vtz XA E i My St b 22
G i 2R CERLAD | 2 8 | s RS 1) P I SR A
V)N 27.44 kg, MRS EUE N 632 B, HAH XY
T A ) B AR R AR 20 5 TE R 92.58% A

62.27%; /NELAE A B R P (B IR Mk R e R
EF N YAIR 1 8N 1 N AR Ny A R
fif I LE B ) 0 8K ) D v SR ) S AR P R R 2.2 kg, A
A B N 383 &, LA R AR A B A X R
B AN 7.42%H137.73%(F 7).

201944 F, vtz X E 1) 25 Bt 24
G (2 b R | 28 N B 0 ) R v SR A A A )
N 2.7 kg, MRS EE N 165, FLAX A EEAEY)
s AU G PR B 23 ) A TN 65.86% 11 39.95%
ANBYAE 28 5% #0 SR h (BB e VT Ve bR 22 A ) (1) 3
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Table 6 The values of 5 indexes of catches obtained from the fish habitats repaired in the

floodplain area of Nenjiang River in April 2018

LB S SR P kg AES e A P /% SRR HUE R AHXS T EEHCER /% AMRF B g
R 19.2 16.57 213 8.93 90.1
fif 9.1 7.85 31 1.30 293.5
R 7.8 6.73 197 8.27 39.6
Ly i 8.0 6.90 6 0.25 13333
21 8 J5Lfif] 27.4 23.64 431 18.08 63.6
HRA 3.2 2.76 54 2.27 59.3
& 22.7 19.59 594 24.90 38.2
B IRy i 10.1 8.71 339 14.22 29.8
F i 3.7 3.19 193 8.10 19.2
s iy 0.9 0.78 31 1.30 29.0
BT g 1.2 1.04 92 3.86 13.0
e PG AR 0.6 0.52 78 327 7.7
AEBEEI VD 0.7 0.60 50 2.10 14.0
SRR A 1.3 1.12 75 3.15 173
At 115.9 100.00 2384 100.00
7 20184 10 AHETHIZ KIS EA S A BB TR S FdEHTE
Table 7 The values of 5 indexes of catches obtained from the fish habitats repaired in
the floodplain area of Nenjiang River in October 2018
LYIE LN SR ) Rk FEXS PR 0 /% SRR HE R AFX R A% AR5 g
R 12.2 41.16 362 35.67 33.7
& 12 4.06 73 7.19 16.4
Sl T g 0.04 0.13 12 1.18 33
PN 0.12 0.40 13 1.28 9.2
BT YR 0.93 3.14 198 19.51 4.7
BT e 0.09 0.30 26 2.56 3.5
i 113 38.12 146 14.38 77.4
fily 1.8 6.07 22 2.17 81.8
H 0.94 3.17 29 2.86 324
i A% 0.30 1.02 59 5.81 5.1
i) 0.17 0.57 11 1.08 15.5
PNIER ] 0.53 1.79 57 5.62 9.3
ACTE RV 0.02 0.07 7 0.69 29
&if 29.64 100.00 1015 100.00

P B EYE N 1.4 kg, MEEEE N 248 B, H
FE R Fh B AR ) AR X AP R E A A T
34.14%F1 60.05%(F 8).

2021 929 A, Ytz XA S 1 250 B b &
Gr SR (R B R T ) F R
SAEPIR N 27.2 kg, MR EEE N 364 B, FLAHRS
TR A 2 AR O P 2 B 40 ) B T E N 88.59% A1
47.77% ;s /NBLAE 22 5 f0 S b (65 TR 00 i L S 1
fik Wi 2 R L Sl VTV RORD B R YT AR 8 ) P v
KW SN 3.5 kg, MRS EE N 398 B, HL

FH X Fh A 2R ) B AR X A R S A T
11.41%50152.23%(% 9).

FE20174E 11 A E 2021 49 H AN K) 5 0
I X AR S ) 0 S AT S M v SR A S A ) =
9193.62 kg, MELEE R S 233 B B KA
(it R AN 166.1 kg, MAE R EE N3 006
JBE, JH A o) e A B RN A o) e B R 0 ) A it
N 85.79% 11 57.44%; /NFY A48 5% # W b 1) i 3R
VB AN RN 27.52 kg, MR EEE N2 227, HL
FE KT Foft B A= 40 12 F0FR G R B0 e i A T
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Table 8 The values of 5 indexes of catches obtained from the fish habitats repaired
in the floodplain area of Nenjiang River in April 2019
Wi A FR IR A B kg AT TR A 5/ % SRR HUE R A A REECER /% MRS T g

R A 1.5 36.59 67 16.22 22.4

# 1.1 26.83 94 22.76 11.7

BT 0.5 12.20 76 18.40 6.6
Eip kil 0.1 2.44 4 0.97 25.0

B il 0.9 21.94 172 41.65 5.2

1t 4.1 100.00 413 100.00
R/ 2021 FF9 AHITHEZ X EE R & I St AR R 5 Mietr{E
Table 9 The values of 5 indexes of catches obtained from the fish habitats repaired in the
floodplain area of Nenjiang River in September 2021
L B S SR kg ARXS PO AP /% IR SRR FEXT RO % AR R B /g

Ly 14.4 46.91 252 33.07 57.1

& 1.3 4.23 47 6.17 27.7
FR LR B 0.3 0.98 29 3.81 103

VT e ik 0.1 0.33 11 1.44 9.1
filf 6.7 21.82 49 6.43 136.7

Z Al 0.9 2.93 137 17.98 6.6
TR 0.4 1.30 9 118 44.4
% 0.2 0.65 13 1.71 15.4

B IR 6 1.7 5.54 126 16.54 13.5
Fifh 44 14.33 7 0.92 628.6

ETABN 7 0.3 0.98 82 10.75 3.7

1t 30.7 100.00 762 100.00

14.21%5142.56% (3 10). /N2 5 0 R BEAR
SR SR AR BT 7008 92.5 kg F12 253
&, 3 il o 22 % £ P R e R A AR ) R RS AR
1 55.69% 1 43.05%; /N R HE IR S A W)
AN B HE S BN 120.02 kg A4 480 )2, 43 )
15 61.99% 1 85.61%. #kiz X A& & (1) f A 5 3
Hh A VR O 5 M R AR S AR R BN : 57 11 2K W)
Tl (10 R XS A A 4 = AR R Bl R R T/ Y
225 W Fh, /NI IR BE I AR X B R
TR G4 K 2 50, 1 S0 TR S5 M REAIE S A
o Sl s R CIF RN

2017 4F 11 H & 2021 4£ 9 H Hi8], 75 @i 5
VK X R XA S (1) fa 2 2 Hb () iy A O A
W, GG R b (B AR B, B SR AL 46 R
iy, PO EGHERS f | 2 68 2% il | 5 f0 L AR L fE G RN
) B4 ¥ SR e AR ) R 407 .2 kg, MRS ECE N
5897 &, L AH X i AE 4y FNAF X o B 20 0 )
BN 75.52%F1 36.84%; /N HE L Bt S RP (R

b RTTZBU i R A | e L R R v PR L B IR
il o7 P A% T g% L Z2 R A L SOV YR SRR B RV AE
M) Py v SR e AR P R 132.2 kg, MR R EE N
10 112 J2, FCAH X b A= 47 5 F0 AR o P B 4 &= o
At N 24.48%163.16%(FK 11). /NI G
T (1) 30 3R ) 5 A ) RS PR B B R A
113.2 kg 12 968 2, 7 il 15 48 G 0 SR W) A e R
SR ) BRI AR B 1 27.80% 1 50.3% 5 /N Y
ey AR/ DeNE /b IR NISE A [
245.4 kg F113 080 2, 77 7l 15 45.44% A1 81.70% «
SEHG X AZ S S ) £ SRV A AL R AR S AR R
9 N T B SRR A PSR R T4
Gt Wb, 48 0% H WM R G R A AR A K
TR R G I, /N Y A ST IR A O 4
BRI E SR AR 2 H, IR IE SR
{08 7N o =1 [ I R B T
222 BAARMEH T & XA LEH

201549 H, .25 AR B Hh b 22 5% 0. 259
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Table 10 The values of 5 indexes of catches obtained from the fish habitats repaired in the floodplain area of

Nenjiang River during the period of November in 2017 to September in 2021

LB S WY YR kg ARSI FRHE A /% HRAEEE R MRS % AR5 /g

B IR 13.10 6.77 557 10.64 235
£t 18.00 9.30 195 3.73 923
LG 55.70 28.77 1163 22.22 479
& 26.30 13.58 808 15.44 32.5
FILAE 3.20 1.65 54 1.03 59.3
W 9.60 4.96 251 4.80 383
21468 J57 fif) 27.40 14.15 431 8.24 63.6

i 4.40 227 7 0.13 628.6
Fi A 0.03 0.02 6 0.11 5.0
I i 0.90 0.46 31 0.59 29.0
ARAbARZ fif) 0.01 0.01 3 0.06 3.3
R i) 0.53 0.27 57 1.09 9.3
7L IR 0.80 0.42 140 2.68 5.7
ey AR 3.30 1.70 422 8.06 7.8
IR A 0.28 0.14 68 1.30 4.1
TEDE RV 0.73 0.38 59 1.13 12.4
BT g 1.20 0.62 104 1.99 11.9
PN 0.12 0.06 13 0.25 9.2

fif 12.60 6.51 60 1.15 210.0

Ly i 8.00 4.13 6 0.11 13333
F At 6.50 3.36 633 12.10 102
VAN 71 0.60 0.31 141 2.69 43
% 0.15 0.08 13 0.25 11.5
Beftf 0.17 0.09 11 0.21 15.5

it 193.62 100.00 5233 100.00

Folr (B0, R A )y | L B UOFE P | 21668 5 i) | A
3, 8 R 0 ) (R v SR S R Dl 61.6 kg, A
SEUE N 542 2, AR RE A= ) AR X PR A
B a9 89.93%H 61.38%; /N AE 4 5 fa 2
Yofh (BT Rk 5 E f 3 6 | AR L TR A% 7 IR
fisg | 2 Rl ()30 SR B E RN 6.9 kg, MR EBL
TN 341 ), FOAH X Pl A 4 5 RAE R R R A = oy
BN 10.07% F1 38.62% (% 12). /NI G £l
ST I e SR ) e A RS R S B A S
4.3 kg F1102 2, 4399 d3 22355 6 2R b bk v 314
A AN AR BB (1) 6.98% 11 18.82% 5 /)N il 11 2%
KNSR B EWEMADREEE SN
11.2 kg f1443 )2, 735 (5 18.18%F1 81.73%. HA
PG S R SRR ) 45 A R AR SR SR N 0%
11 A ) R X A A e R G P B AR R AR

TR 2R B 40 SRRl /N T £ SRS (A 2R
B VR SCEA M AR 2 B RV AR
(RSN o S i e T TR

SR b SR SR 5T R g £ 2
TV S5 K RPALE A 2R B 22 % 0 28 W (R AE X R
R R TN AR T Y I, /N 1 SRR
RIAR X B A VR SR S A K 2 A R
HEVE VAR A A T . HE, — 5t
FAAEZER], 1B MR s 0 VR rh N R
Tt SRl (AR R R K T TR s SRR,
M SR JE 3 o f0 SRHEVE H IR) N BY AR 20 T 1 R
P ) AR S Rl RO BN T T SR Rl 12 B
A7 2 m Ry 8 T 8 S b ) AR G R A 4 B A
FH OGS b B B0 2 i B B R R MR R T
16.02%H141.67%.
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Table 11 The values of 5 indexes of catches obtained from the fish habitats repaired in the shallow water area near shore

and the floodplain area of Nenjiang River during the period of November in 2017 to September in 2021

LR ARV Y kg AHXS PO AP /% ARV MR E AR % AR /g
21 i J5Lfif] 423 7.83 938 5.86 45.1
FLIRHED 55 1.02 117 0.73 47.0
ARALARZ 0.01 0.00 3 0.02 3.3
i 4.4 0.82 7 0.04 628.6
i 0.40 0.07 19 0.12 21.1
Fi i 0.03 0.01 6 0.04 5.0
I i 1.3 0.24 37 0.23 35.1
R i) 0.53 0.10 57 0.36 9.3
T KR 0.80 0.15 140 0.87 5.7
i 1183 21.92 432 2.70 273.8
A 102.7 19.02 2392 14.94 429
& 449 8.31 1426 8.91 315
R4 4.8 0.89 109 0.68 44.0
ik 14.0 2.59 322 2.01 435
fi 20.8 3.85 101 0.63 205.9
g 12 0.22 3 0.02 400.0
fi; 0.80 0.15 3 0.02 266.7
5 fify 47.7 8.83 28 0.17 1703.6
At A ol 129.5 23.98 9 869 61.65 13.1
Al 540.0 100.00 16 009 100.00

T PP FL AR b B FE A TR Wk SR R A IR P ) AR LR 2 R R AE L BT YE R PROR I AR AP R
YO B RETEEE RIS .

12 201549 B &L BRI AR 5 FerrE
Table 12 The values of 5 indexes of catches obtained from natural fish habitats in September 2015

LB S WKLY E kg FRART AR A /% IR MERE R AR % AR5 g
R 22.4 32.70 243 27.52 922
& 43 6.28 102 11.55 422
TLICHED 1 7.4 10.80 42 4.76 176.2
ZL6E R i 13.2 19.27 92 10.42 143.5
T e bk 0.9 131 49 5.55 18.4
B R IE 6 1.1 1.61 33 3.74 333
filf 5.9 8.61 19 2.15 310.5
fif; 2.7 3.95 11 1.25 245.5
FIL A 2.0 2.92 21 237 95.2
L i 2.6 3.80 3 0.34 866.7
T 1.1 1.61 9 1.02 122.2
H Ay 1.4 2.04 42 476 333
i 2.0 291 73 8.26 27.4
o P 0.2 0.29 12 1.36 16.7
B ! 1.3 1.90 132 14.95 9.8

it 68.5 100.00 883 100.00
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23 BEMEFEREE
231 BEMERT & ENETRE
2311 BARGEEL T AEXRAFREE
FRHE R /K X AS A S 1 rp f TR (1) &5 M
fiE, CABRE 25 ER 6 L PO ECHE D 0 | 21468 IR i) | fefeg
Hreg F e A Jy R IAF B B A M
2018 49 F A12019 4 4 7, /K X & EHi 2
Hiyrb ) SR B 2 727 kg, YRR R
AW N 346.3 kg, MRS EE N 10 777 B, PRAE
VIR IR R B N 2 601 &, B Ll 5 H
IS YA A7 B S 1 651 461 B (R
13), 2018 4= F11 2019 4F Py 4F (1) 1 K I AF TR & -
6 842 674 J& , V- 351 4 ¥ £ SR AT B U & A0 £ 2K
YA B Sy N 3 421 337 R A1 22 809 JB/hm?.
2312 HERREEMmER TR FREE
HRYEHZ X A5 50 2 v SRR 1 25 F R
fIE, DABR B 25 | ER A L 216 i ) R 3 £ A g £ S
IAE VR 2 VAL P Fh
5 U R Rk DX AS A S b ) S v SR
N 14 730 kg, VEAG W) B R IR W) B E Y =R
193.65 kg, MA S EE N 5 233 &, PEAG YRI5k
YIRS HCE N 2 707 )&, UGG B H PR A

PAE VRS N3 022 882 JE (£ 14). 2017 4.
2018 4E. 2019 4E 12021 H- 4 a I faRIAF T IR B &
THR 5 843 643 J&, V- 35 453 4 1) £ S BILAF B3 = A
11 983 A E 43 0N 1460 911 AN 4 427 FE/hm?,
232 ARMERF EXNGETRE

MR E SR S b bt VR 1) S5 /) RRAE S DL
R B | AR | 216 i A N B AR R S F SR IRLAT
PR R VPSPl

20154F9 H, HAAMIE 3Rk E8 2 370 kg,
PEAS YR R P 8 A D N 68.5 kg, A S 2T
BN 833 &, PR MR i SR s AR K R N 467
&t Al B PR A )RR AT R = AN
391 070 F&(5R 15). 2015 4 [y 1 SR AT 0% U5 12 A1
11 5 A B FE 4y BN 697 562 FE AT 1 454 )2 /hm?,

2017 4E.2018 4E . 2019 £ F12021 4E 4 a [ 7KK
X ANtz X A8 A S i 1) 8 2RI TR & A
12 686 317 J& , 158 5 5 3 1) 7 3 48 f SR BLA7 %
Y55 R0 35 4 £ 2R A AT B FE 4y R 3 171 579 J
F16 607 Fe/hm’,
24 BXMFERIEM

FHE 16 I A1, 518 5 .t b 1 1 SR VR (1)
ZREVETRECE AR L, B ARG 2 Y 2R TR T

R 13 HILEERKXEERN & EEITEYMNEHSRENNERRE

Table 13 The values of various parameters and existing resources of the evaluation species in the fish habitats repaired in the

shallow water area of Nenjiang River near shore

wemnen B0 LN ween ENE Wb T BRE Mk
L 0.487 0.138 0.144 -1.757 28.68 14.1 9.8 1629 598
FLIRHED 0.511 0.068 0.071 -2.704 65.31 12.8 5.5 2656
& 1.003 0.193 0.150 -6.427 25.50 16.8 155 9517
AR A 0.741 0.279 0.302 -0.570 22.07 12.6 8.8 1327
W 0.334 0.081 0.089 -0.989 36.35 12.7 6.4 2636
Tt 0.512 0.054 0.059 -1.373 83.27 21.5 14.4 66
AR Y8 2.295 0.495 0.498 -0.769 25.59 11.4 8.3 5661

® 14 HUIHCZXEERE LM SUAITEIMH SIS REMNERIRE

Table 14 The values of various parameters and existing resources of the evaluation species in the fish habitats repaired in

floodplain area of Nenjiang River near shore

wiapmagx SR B gy JHERE DAL %iﬁwﬁng i
R4 0.572 0.138 0.144 -1.757 28.68 12.4 8.3 267 657
& 0.220 0.193 0.150 -6.427 25.50 16.4 102 2535886
R 0.668 0.279 0.302 -0.570 22.07 11.9 73 14 476
B 0.442 0.081 0.089 -0.989 36.35 13.1 8.2 65 434
AR YN | 0.843 0.495 0.498 -0.769 25.59 15.6 9.7 139 429




12 PN Y S 2%
Fz 15 aEBERBEMITEYPHHEHESHENNEEREE
Table 15 The values of various parameters and existing resources of the evaluation species in natural fish habitats
\ SRR [F RSN " G A K SEEIHTE PR K /em PUAEBEIR
T K N N KR N - - o
SRR BT H/% FET% 1% ERRR pmmmm ikiem BE /MA /R
AR 0.541 0.138 0.144 -1.757 28.68 12.9 8.7 63 594
& 0.239 0.193 0.150 -6.427 25.50 16.4 10.7 203 061
Rt 0.703 0.279 0.302 -0.570 22.07 12.3 8.1 5614
by ! 0.416 0.081 0.089 -0.989 36.35 13.0 8.0 2674
2145 iR i) 1.338 0.495 0.498 -0.769 25.59 13.5 9.0 116 127

Simpson £ FEVEFEEUA Pielou $515] FE 16 B {i B 2 A
R BV SR S 1 A T 2 R KT B
F16 BRAMESNHESHE XFENZHEERE

Table 16 The values of diversity indexes of fish
communitiesin natural and repaired fish habitats

RN ORREIE SR
SRS 2015-09 0.860 0.921
R 2018-09 0.421 0.439
KK 2019-04 0.468 0.493
g 2017-11 0.758 0.834
L] 2018-04 0.859 0.925
B OMEX 201810 0.800 0.867
it 2019-04 0.714 0.893
2021-09 0.809 0.890

3% i

3.1 &XARHSHNAEEM

PRI A o e 7K XAtz X f) 82K 1 SR AV
S R AR R B 2 A A P LA SR U
SN M R I A A . AR IR SRR WH R
M K IR R B AISL 0 £ 2 AR R s, — B R
A 5 BB YRS .

FEAWE T, Wz X5 0 A % D) Bk
o FEPKI, B HE NI 5 K X ANtz
DXFR 7K R = B 20 L 28 TH 7 A P2 DX B T
BRYFEE . EIUKHRE RS, iz X
Hh £ SR ol (R BE K NP X )
FAERZ X B R EE YR, — oG
AR 7K I R B A g i P A U i R
FERZ X Rt /K B St b o kK R 1 SR (1)
ULESS:ESPE A 3I I LS 8= PRAN: A (EVSEE VISt
ol it R ) W B 38 e 370 T » 2 ) vl A0 T R AR
16 26 A 8 2 3K 2 SRS b PR K B T ik 2>
B n RS PR T AR T, RIVSE D Hey A 45 LAAF

T RR, REZ X B AR B e A, FA
Wk AR . LT, R X, B2
AT AR AR S, B AR e 1 SR 2
VRS M, R 2 B KR A D T R
e, EEE T,

1998 SE T AAR FEVT S KUK 2 5 AR T
5L B 7 R AR 2L, TR PR PR AR B PRI, B
FE BRI, R K X ANtz Xt R 3 5 9 AL
YR 28 4 1) 95 B B BOREIE o K KR X
BETAET o 2010 4 LK, St FRI9RT S T80 (V) 338 T
R 5 SO IX 8 Ji AR T 03 K X ANtz [XIE
R 2 1 AKSGE R (H I A K IX Atz [X o
#1588 AR IS s 1 ke e, HLx
“=I 87 (BT B A A S i E ) Y
i PR A Bk =l B, B K EE L R
HAR X AN X AR 42 588 BETE I AR I R 5 Bl B 5%
FEARLRE , B S 32 R O | £ iy M4 B8 1 R 5 B
KB, LK H AR gl AT T .

AR BB [ X B RO X A B
LA HOK XK . 1E BRI R M ARSI
RIS FEE AT, 30 oK X R 8 i it 35 % 42
T A, BT K AT AR R OK X EVE 2 AN E
SN B A Bt B K S, TR X L
NSRRI S 3t R SR R (TR SRR, BONK &
HI RT3 /K XA PR T B % R
1 IX K 1 B A S S FT A A . E2
XN R B SR S A R UK 25, PR R
KBTI, A8 H K B IR HT D, 5O LR
¢, BETH. dbar i, BARIE R K X 5 L
WK T AR K8, SR 2 i SR, (EOR I R
AKX FEANTE & 8 A S AN AT, R R
YRR e a8 AR AR A o BT R K Xt K Y £
M B, ROANI 2 #0 2 ( i ek s ik 7 I, o
TR H ARG TEAN AT R K e«
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B, SEILE AR SRR B ROk R . BEME
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4 ST 1 &) R R 0 R R & AR R, R B T
Rt BRI o X R A8 R MG B 3t i) £ 25
BT % 5B EL ARG 2 S B L N TR SRR A
BB RS S B R EEER .

B NS, RE o R A T D
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JELE RN S A AN S R o 1E H ARG B 1
HH A S K B 38 X 3 BT () /8 S SR K 3, R SR B
BB BT BEHIR 23417 5 7K B9 Fh 23 A 723X e 7K
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XU ] RS 1 RS A S R SR R B
W 3 38 0, £2 28 V% 1) Simpson £ FF P 45 B0 Al
Pielou )51 £ 48 HUEL 8/ 1Y) EE B2 Ji A
33 BABIAMEENKENEEFN
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Restoration Effect Evaluation of Fish Habitats in River Wetlands
in Jilin Momoge National Nature Reserve

YANG Fuyi', WEN Bolong', LI Xiaoyu', LIU Hongyuan', ZOU Changlin®

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, Jilin, P.R.China; 2. Jilin Momoge National Nature Reserve Management Bureau,
Baicheng 137300, Jilin, P.R.China)

Abstract: The wetlands are the habitats and the stopover sites of the waterfowls, the fishes in the wetlands are
the important food basis of the waterfowls. Jilin Momoge National Nature Reserve is an important resting
place for the migration of rare and endangered birds, such as Grus leucogeranus and Ciconia boyciana, it was
included in the list of international important wetlands in 2013. In recent years, the suitability of the fish habitat
in this area has weakened, the proliferation capacity of fish resources has declined, and the suitability of
wetlands as waterfowl habitats and stopover sites has decreased. In order to increase the fish resources in the
wetlands and improve the suitability of the wetlands as waterfowl habitat and stopover site, from 2016 to
2017, the natural habitats of fish in the shallow water area near shore and floodplain area of Nenjiang River
were repaired by the method of wetland hydrology and substrate restoration. Before and after the restoration
of fish habitats, fish samples were collected and investigated in September 2015 and November 2017 to
September 2021, respectively. The composition and structural characteristics of fish communities before and
after the restoration of fish habitats were studied, and the restoration effect of fish habitat was evaluated. The
results showed that compared with the natural habitats of fish, the number of fish species in the restored
habitat increased significantly, while the relative population biomass and relative population number of
economic fish decreased by 16.02% and 39.98%, respectively. The relative population biomass and relative
population number of small non-economic fish increased by 1.43 times and 63.54%, respectively, compared
with the original habitat. The existing resources of fish, the average annual fish resources and the average
annual fish distribution density increased significantly. The values of Simpson diversity index and Pielou
evenness index of the fish community in the restored habitat were 31.98% and 34.42% lower than those in the
natural habitat, respectively. The wetland hydrology and substrate restoration methods adopted by improved
the suitability of the restored habitat for fish, promoted the natural proliferation of fish resources and the
self-development of the population, and realized the sustainability of the functions of the shallow water area
near shore and the floodplain area of the Nenjiang River as the habitats and migration stopover sites of
waterfowls, which made up for the defects of poor suitability of the natural habitats, low natural proliferation
ability of fish and unsustainable population development. This restoration method could provide reference for

the restoration of fish habitats in the nature reserves for the wetlands in Songnen Plain.
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