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Similarity of fish communities in groups of lakes on the Songnen Plain, China
YANG Fuyi" ", LU Xianguo', LOU Yanjing', LOU Xiaonan', XUE Bin*, YAO Shuchun®

1 Key Laboratory of Wetland Ecology and Environment of Chinese Academy Sciences, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, China

2 State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008, China

Abstract; Low plain lake groups of the Songnen Plain are located in the northern part of the Northeast Plain in Heilongjiang
and Jilin Provinces, China in a region with a temperate semi-humid climate. The lake groups cover a combined area of about
2,570 km’. These lakes cover small areas with shallow basins, are spaced densely, and include various types of lakes,
forming an important freshwater fishery in northeastern China. The lake groups were once part of a large paleolake in the
Songnen Plain and are now drained by the Songhua, Nen and Huolin rivers. As a result, the lake groups and the rivers
support closely-related fish fauna and have similar levels of species diversity. However, recent economic expansion and the
resulting frequent interference from human activities are degrading the natural environment as well as the climate. The
combined effects of these human-induced changes have attracted considerable interest to the study of the fishery resources of
the lake groups; the lakes cover an area with high levels of biodiversity and are sensitive to environmental change. During
May 2008 and January 2011, a survey of fishery resources was conducted at 20 lakes in the region to analyze the
composition of the fish populations and gain an understanding of the characteristics of the fish fauna and the community

diversity of the lake groups, to determine which species are dominant and to study the similarities of the fish communities. A
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total of 74,307 fish individuals and 7,907.6 kg of fish were collected in 20 lakes by gill net, trawl net and pull net. These
included 46 species and subspecies, belonging to 34 genera, 9 families, and 4 orders, which included 392 surveys using
one of the three types of nets. Most were endemic freshwater fishes of Asia, although Mylopharyngodon piceus,
Ctenopharyngodon idella, Protosalanx hyalocranius, Megalobrama amblycephala , Hypophthalmichthys molitrix , Aristichthys
nobilis , and Siniperca scherzeri were stocked and introduced species. Eight native and seven introduced/stocked species were
dominant. Most of the native species belonged to Cypriniformes, including 31 species and subspecies or 79.49% of all fishes
found; of those, 31 species were in the order Cypriniformes and 26 were members of the family Cyprinidae. The
Cypriniformes and Siluriformes of the superorder Ostariophysi included 87.18% of the total fishes, representing a remarkably
larger proportion of the total fish population than that of any other region in eastern China. The ichthyofauna of the lake
groups consisted of 39 native species, belonging to 27 genera, eight families, and three orders, of which three are endemic
to China, one is listed as vulnerable in China, and five are cold water fishes. Five faunal complexes make up the
ichthyofauna of the lake groups and the eastern plain faunal complexes were dominant; 61.54% of the species were common
species from the North and South of China, and 38.46% were northern endemic species. That is, there was an overlap and
transition between the Palaearctic and Oriental realms. When the 190 pairs of lakes selected from the 20 lakes studied here
were analyzed, 75.79% , 78.95% , and51.05% of the pairs were low or extremely low in the degree of similarity in species
composition based on the Jaccard’s, Sorenson’s, and Morisita-Horn’s indices, respectively. For the same 190 pairs of
lakes, 58.95% of the pairs were low and extremely low in the degree of similarity in biomass based on Morisita-Horn's
Index. For these 190 pairs 3.68% were low and extremely low in the degree of similarity in three ways: species composition,
individuals present, and biomass. Overall, the species composition of the fish communities varied widely, weak
relationships were found in the lakes based on the spatial distribution of fish species, the fish fauna of the individual lakes
were not very diverse, and the structures of the populations appear stable. The degree of community similarity between the
lakes was quite small based on the quantity of fish present in each lake. The relationships between the lakes are more similar
when one considers the spatial distribution of the population, species diversity, and the stability of the populations. These
findings suggest that natural and manmade factors are causing negative environmental changes that are resulting in a loss of
fishery resources in terms of both biodiversity and biomass; anthropogenic factors include overfishing and the stocking of
introduced species are causing a lack of similarity between the fish communities of the lake groups. A brief discussion of the

future path for developing the fishery resources in this region is also provided.
Key Words: lake groups; fish community; ichthyofauna; similarity; Songnen Plain
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Table 1 Natural characteristic from the lake groups in Songnen Plain

[lipAN IS/ oy i s Hig gL
biME] . JITTE HhL X Waters Water Fish Water Water (5]
North latitude and . . o o pH
Lakes east loneitude Location area depth yield/ alinity/ alkalinity/
T /km? /m (kg/hm?) (g/L) (mmol/L)
45°13'—45°16'N, s
A 123°15'—123°21'E DN 28.6 0.73 193.6 0.81 8.34 9.48
45°39'—45°48'N et
B 123042 —124900'E, R N’S 206.0 2.37 107.8 0.34 3.44 8.37
45°09'—45°14'N, et
C 124°20'—124°24'E VNS 14.6 0. 84 68.6 0.61 7.40 9.28
45°10'—45°13'N, et
D 124526 124°35E L VNS 242 1.82 73.6 0.38 3.87 8.31
45°10'—45°21'N s
E ; KA 347.4 1.56 142.5 1.12 11.36 9.08

124°04'—124°27'E
45°22'—45°27'N,

NI
F 124°18'—124°20F ERNIED 26.2 1.03 143.7 0.47 2.87 9.07

44°57'—45°02'N,
123°49'—123°55'E
45°51'—45°54'N,,

H 123°31'— 123937’ Gl S 29.2 1.39 117.4 0.27 2.89 8.38

47°11'—47°13'N,
124°12'—124°15'E
47°17'—47°19'N

’ B IR . . . : . .
J 124°16'—124°19'E BIRILFT SR 11.4 1.98 128.2 0.53 6.56 8.62
46°01'—46°04'N
125°04'—125°06'E
46°20'—46°24'N

; BT 223K . ) 39. 3. . .
L 125528/ —125°32'F LY AU ST 72.3 0.92 39.6 3.70 35.79 9.17
45°33'—45°36'N,
124°23'—124°31'E
46°48'—46°55'N,

o 7;;\
N 193°52'—123°57'E HIpIT ISR 26.4 1.07 43.9 0.72 9.11 9.01

NS 28.7 0.83 98.2 9.01 42.86 9.29

SRIPILSFFFIG IR 6.8 0.91 76.4 0.73 8.64 8.97

MYV A 12.4 1.27 64.6 2.48 20. 86 9.38

T R 14.7 1.13 195.7 0.24 2.48 8.29

46°48'—46°50'N,

0 124°15'—124°19'E TR R AR R 9.6 1.47 142.7 0.90 9.54 8.93
46°02'—46°04'N .

p 124002,_124006,’E BT RAA R 16.7 1.49 156.4 0.57 4.83 8.39
46°14'—46°20'N .

Q ) VTR R AR R 39.2 0.84 83.4 0.39 4.69 8.58

124°02'—124°09'E
46°40'—46°47'N
’ MR JRAA SR . . . . . .
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46°36'—46°41'N
S ; RUR NSRS 3. . . . . .
S 124°94'—124°29'E LY AN WSk 13.8 1.02 127.4 2.9 31.46 9.18
46°30'—46°50'N,
123°59'—124°15'E
s Y RO BRI TR AL T RE; AL 4 BRI Niuxintaobao Lake; B: A 55 Yueliang Lake; C: #H7ic i) Xinhuang Lake; D : #Jii #fd Xinmiao
Lake; E: 7 T Chagan Lake;F . K& H ] Dakuli Lake; G : f£#0#) Hua'ao Lake; H .M /R$E€if] Haernao Lake;1: L% Zhalong Lake;J: 564K Keqin
Lake; K. 1T Hf Laojiangshen Lake; L. % H15% Qingken Lake;M;ﬁE){-ﬁ!ﬁ Maoxing Lake; N .5 L Nanshan Lake; O ;3571 Qijia Lake; P f1 A4

piaik Shirengou Lake;Q;%ﬂ%#?@ Lamasi Lake; R: KI¥ i Dalonghu Lake;S:/NE R Xiaolonghu Lake; T: ¥ Lianhuan Lake

T A TT AL RAA R 536.8 1.83 102.2 1.06 12.56 8.37
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3% 6 ET Jaccard F1 Sorenson }5 B M B 2 R BEE AR E

Table 6 The similarity degree of fish community from the lake groups in Songnen Plain for Jaccard’s and Sorenson’s index

Wt ey B el
EAREE Extremely light Lighter Lower Extremely lower
fakes G Cs Gy Cs Gy Cs G Cs
A 0 RQC RQMKC GLFISONTBEJPHD PIOSGNBETLDFHI 0 0 0
R 0 QCMTKS QCMTKS GLFISONEJHDCKM GFLINBEJPHD BP 0 0
G L KT KT QCSNBJ QCONHBJPMFIT TMOEHDFIP DE 0
Q 0 KCMOJ KCMOJ LFISONNTBJPHDKM EHNTILDFBSP E 0 0
C 0 T™J T™J KLNOTEJPBHDFI LFIONBEPHKDS S 0 0
N 0 0 0 ™ HKTLDBSI KLMEHDFBSIJ OEIFP P
K L JS JS TFMOHDJPI OHFDTMBIPE BE 0 0
T 0 M M EJIOHFBS SOEHFBJILDP LDP 0 0
L 0 S S FJPIMO OMIPDFJEHB EHDB 0 0
M 0 0 ORIHJ FSOEJPBHDI EBDSP 0 0 0
(0] 0 S IS BHFJPI EHDBFPI ED 0 0
E 0 FH FHD PDBSJI BJISP 0 0 0
H 0 B BJI JFPD DFSP S 0 0
D 0 F F SJ1 BJISP BP 0 0
F 0 0 S PBSJI BJIP 0 0 0
B 0 0 I PSJI JSp 0 0 0
J 0 0 SIP PSI 0 0 0 0
I 0 0 0 PS SP 0 0 0
S 0 0 0 0 p p 0 0
%7 E-T Morisita-Horn 5 £y FA R 8 & KRR OUE
Table 7 The similarity degree of fish community from the lake groups in Songnen Plain for Morisita-Horn’s index
W He#5 Extremely light B8 Lighter 5% Lower B AIG Extremely lower
Lakes C, Cy C, Cp C, Cy (oN Cg
A HJ HJP BFMNKLC QCMKLFISO PIOSGQR BGTDE DE NR
R T 0 QCMJ 0 GNKLHFBIS GNTBDEFS]I OPDE QCKLMOHP
G NKL MN QCMJTPI1 QCKLSOTBEJP OHFB HFI DES D
Q C KLMOP KLMP CEJS HFIBNT TBFS OPDES DIN
C NT 0 KLMFBJIH KLMSOTEJPB P HFIN DEOS D
N KL 0 MFJITP 0 OHB TBSIIM DES DEFKLHOP
K L LMEJOP MJITP TBFS OHFB HI DES D
T M LEFBJS LFBJIH MIOP OPS H DE D
L 0 MEJOP MIP FHSB OBHF] I DES D
M BFJI BFJI EOS FS DEP DHI 0 0
0] DES EP Bl BJS FJp FHI H D
E DS BFJS I DP BF HI HJP 0
H 0 0 BF] FJPS IPS BDI D 0
D S 0 0 BFS BFI JIP Jp 0
F J BJS BIJS P 0 0 0 0
B 0 IS JSI P 0 0 P 0
J 0 PS IS I p 0 0 0
1 0 0 S P 0 0 0
S 0 0 0 P 0 0 p 0
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£8 ET C;NCM C\NCy MIHABIMEE fa R BETERME
Table 8 The similarity degree of fish community from the lake groups in Songnen Plain for C; NCg and C; N Cy

WhE e Extremely light B8 Lighter B Lower B AIG Extremely lower

Lakes C,NCq C,NCq C,NCq C;NCq
A 0 HJ M CFKLM 0 G 0 0
R 0 0 MCKS 0 BP BGFINS 0 op
G L N S QcTyP FHIMOPT FHI 0 D
Q 0 0 KIMO J E FB 0 D
C 0 0 0 KLMBI S 0 0 D
N 0 0 0 0 HKTLDBSI B P DE
K L L KL T BE H 0 D
T 0 0 0 I LDP 0 0 D
L 0 0 0 0 BDEH 0 0 D
M 0 B 0 s FHJIO D 0 0
0 0 E J B DE F 0 0
E 0 S D 0 0 0 0 0
H 0 0 J JF s I 0 0
D 0 0 0 0 BP 1 0 0
F 0 J S I 0 0 0 0
B 0 0 I I 0 0 0 0
J 0 0 SIp I 0 0 0 0
| 0 0 0 s 0 0 0 0
s 0 0 0 0 P 0 0 0

TR R S S AL 5 RS2 T B AH G | BV — T g vb fa 28 AR W) B B AR Y B s b JR AR —
SR A EFEN A,
34 FEESE

P C,oNBIME, 20 NMSIA MRS MR/ M o, = {ALR, Q,C} .B,={T,M,G,K,L,0,],S,F,I,H,D,B,P,
Elfly, =N} =28, HASYE R o KB C KT 0.501, B, 80380 BEE C,/NT 0. 501, 5 o, 251
FEE R R R T B2, o R BEVE PR AR L SR 3 F B, 255y RIMBEVE 5 o, B, 2R M BFTE P2 dl A
PR ARARL B 53541

LLC, MBI, 20 AR REYE R N o, = | P,S,J,B,F,H,E,0,M,L,T,K,C,G,0,A} B,=1{D,I,
N Ay, ={ R} =28, HADEE U o, REFSHHE C,/NF 0.501,8, KM BHE C,39/NF 0. 501, o, 2511
BEIE [ ST T B, 28 (HER AR W S5 A AR L VR B = F B, 25y, RIBHIE 5 o, B, BRI BHIE ) i 45
Fa AR AR BLRE Y A1K

IR ABER LA R W E A O (0 ISR 7 A IS A AR DL A AR, A0 4 R A L R e )
AR

4 WHitEHEE

4.1 FABBGHIREAY £ 2 DR TR ], 22 IR L5 W Rl A B2 02 A TR (2SRRI

i TGRSR AE T AR AR B i B AR 5, B R T R R B A e R, e B
PASK , Bty 7K SCIR ok e F KRR TE , B 5e 2 B DL AT IR (T il bl AHUACRE AR Bty DAl o3 1 i e 20 A
fR/INB SR SE A 2 3 T 18 )l B R AL i AR T A R R BT . W S I 2 R Ty 3T
R SRR O o A, R R A6 T — [ AR B T 3 B A B R
f14 £ 26 T R A BRI AR ARV, TR S AR Y L30T~ S R 5 B4 B X AR S 5 A 8.0, i B i) i
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AP W, T IR AAA O AR )5 28 BRI VT /K R A0 2 X Z8 P B AR S VLIRS SRR Jr #aiy S R IX R A Ak
T R RT3 7K = A N < W] BT, T2 i 304 118 I A0 T YT, 78 B oty R0 118 AR S Y L) S R e
P RIX RE AR A B B Tk,

AT VAR SO AR 1 025 DX R I BT A Bty i, AR R R A 2 B, A B BRGRI JE  28 IX &R DA AR THE BTk
K A0S BRI B 2R ——0E B SRy K, X 5 E R A& T AR IR X R A AR, 5
ARACHBIX R K F S DX ZR A L, A O A v i/ v I g L B AR K RAE A 7R X R B A IR B RS, X R LS
S FRA R E BEA - BERL JEGERL R S K M S R SRR K PSR R R S A —
SE TR (12.82%) , b FRIX (SR X)) (B A B H S, R AU P Rl L9848 TR R BRRRAE , A7 A il AL A S AR v
BRI R BRI TT K R IR S X R R R AN OB A 2 Iy o R 2R,
4.2 WAEORRFOIS X R S5 FTERN R REY), SR M AE 22 7

LA T I, AR (AR A AE VT a2 X R A P AR A Tz 38 i, B4 T s 3 A Bl
T BT 2 02500 I 78 Tl 81 A, St Ak 69 Fpl'S) 28 REIL €, .C 50510 0. 767 F1 0. 868, FEVE Fif
FA AR =, DX ZR A, FA IO 5 T AR VT LAY 5 RN SER 0 28k 4R, 5T & o B A 31 Ff
(79.49%) .54 F (69.23%) Fl 54 ' (66.67%) , J5 # 53 5k 26 i (66.67%) .47 Fi (60.26%) F1 46 Ff
(56.79%) . ZREBILIF-JR X R A ARA R AT 54, 73518 15 Fi(38. 46%) .24 F1(29. 63% ) Fil 25 Fi
(32.05%) , Wb RBIBITAKRAFZX RFF WA X RE AIRPF WS 5 G — 2 WE, 5004 9 F
(23.08%) .28 F1(35.90% ) Fll 27 F1(33.33% ) , 2504 b ALFR el 22 iR fin Koy i 45 VLI Y K U Ah 2 7E
PR FRIFA BRI R 39 il - 25 4 S By [ f DL T BRCTT R AE VT, 021X 28 A0 A AR, UG S /s s BRI -5 G i A 4]
F AKX Z R IR ARG — P (R8T A6 7 X B e VT X BB T A0 X)) |t S e 7 FA BB 5 H i £ 3] 2R 0
JE X R By T L URTR 5 i £ S0 2 B) 431 DU S ke S e o st 30018 B B 5 BRTT. WA AE VT A0 S X R [ A B A2 W7
SHE=AsIoN

JOLIHEZEMRE (b 2h 43°46'—48°47" , 7R 45 126°06'—129°03") FI X4 HL W1 TE (b4 44°30'—45°18" , K&
132°00'—132°51") , AL DX 19 53 AP KIRE , Cid sk B R 285004 9 B 16 BH47 J& 64 Ff17 H 13
Bl 42 J&@ 60 RO HE AT, = RIS AG £ 2 X R 3 LR AR 02k AR ARV R IX AR
BHEKRMIEZ BRI I YR BB 5 IR G ISBERHE , £F A B TTK RIRAK M2 i b A X
ZNEA, ANFEZATETF A OsRES D AE X UT R 1 LB 121 ( Pungitius pungitius) Y185 ( Lota lota) BEIE
YL FEAL 1 ( Mesocottus haitej ) . 2 75 B [ i ( Coregonus ussuriensis ) , Y7 % # ( Hucho taimen ) | 2 J¢ V1. [nj ff1
( Thymallus arcticus) \AE§EE ( Brachymystax lenok) EBES 1 ( Esox reicherti) 50T 110 AR IR ZK AL 16 1
X RE A REE KRN, FBJE R R kL ZE I AR A0 10 21X 3R S BRIV i A PRV (RA TS
Ui, LR R IS X R 26 H S8 VL (RIS BlE, BaR K20 B SR YR e Se 7T |
Ui IR R TR B 44 204 70 V- T8 TR A 4 o 5 37 ol 3K 6 £ 245 LA AT, 28 3t 4K 300 %) A 5588 o7 2
Ak, Hh R VT K G A SRy WA B T A W b Ji ROk, A LT A IO 2 b Ah BROVT R T S A AR YT
e 2 B T AT SR | 1 AV AR £ 2K 1) A R Bk B R P R TE 2R
4.3 FAUBCBIRE O SRR AR U S WA K S E R B AR B 2R G

BRI INEDLE TREEA B Rh S R S5 BRI R A LA Rh AL, — e iR fa 2Rk
B P o 2 A R A2 I B4 1S B LY A Ao R R g e ol R ) e ), EL R AR Sk v AR U8 A 05 1) 2
FEE S B 2 S IEAE " QAR YA A 20 ANT81TA 2 2K K 25 2R (y ) SITA K AL (v, km®)
Y/ ETEA NN P

y,=13.565+0. 019x, (r*=0.356,P=0.006)

R A Vi X T T 2 B A K A WA =2 — , WA G 3 A0 2l A S0 RR LA T i L

TR AR L5 7 17 10180 380 BH T8 TR A e Sl 5 e 19 %) £ SR v v+ 35 0 25430k 64,53 .80 il 76 Fift, SF-HH
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68 A" HH ik Z2 TR OSIRE (15 ) s BEE ) A G R oA 52 Ff AMIBOBIRE A 4 b, BT o5 HL B & TR (4
WK 76.47%H 26.67%) . 4 NHNAMIEREIE ] CoM 0. 797—0. 974 FRMUER L. LA CMPEMFEFR BIH B
TOTE PR RS AR R P AL A UL 9.47 %, 1T LA IO F 0 SV T R R A Ut R Vv T Tl X 3 = 45
2 PR R AR R S5 3, 3 T RE R SO A A0 T8 1 22 T8 S D AR v AT, K sl r AR /N, A 25 3
Befaish, SRR R  RR T2 YR AR 5 R R G,

4.4 PATOSTE A ISHRE AR U S 0 AR SR B AR L X R

PRI S A SRR 2 SRR R 38 T 2 I TR M 2 RE R e R A A LAk, T 5
K Aelk B KR TR S8 22 N R A B AT , 45 M B0 B AR S IR BT SRR 2 B AN RIS i 20T £
KPR 2T IR KR S 0 2 5 | B R B AR T B RS e P AR Y- PR e i 3R T
SRR T -0 A R 25 R G 0] B HILER R, F SR 1] (14 R T 52 37 52 L, AR L6 AN REFE 1511 Hh 5 100 V-390 T e
TR A R RPN BN SR I AE A o iR A VS AR /N T I G R AIR T a8 a5 (W] o A i 4 i ok, L4
A BEVRAS B BRI SEIORRE T 1R A A R B LD BV PS4 B AR B T B

A RO 114 £ 28 X 2R 76 30 25 R A 4 T R S8 (0 I A, AT 3o 0 28 T S LR 0 5 24080 3% 2187 (1980—
1983 4F) I -1 (1989—1990 4F ) FUTE L , AU IR A >k B A9 €0 28 ( IAE A il il SR MAS R B 43508
7.3.10 F1 7 B ARBIN (A IC R IMTASKBARE]) 43518 5.10,20 F1 13 B HESE RN S0 00 L0 I s 10 3
FR 43 B 2 B b 7 10 F6 AU L 4 AR TTETR B AR BB A4 R 8 FRT 19 B, < NBIRE”
A EFETE RIS A AR L T S0 3R b 11 Fif,

FLIE I 240 PR ) G R 1980—1983 4F- Sk BB M £ ( Esox reicherti) i fisk 21 88 5L 5 R |
K fig AR fa HRiv A e o ARG GG B Bt GHME AN | TOPCER | E RS e VTR B SR 5 EC
YhA AL 20 B RUIR A Ry o 0 R GG BESSE R ZTEE IR ZEREAA WU A R R O 8RS G
RS 12 Bh T 40%, i RS a0 D ECER AEBE R VD e B | v G AR AR EME 1SS H )
S AR R CARYIHAAAE 1—3 ASWIA R IR, V-5 Y fa 2SR @ i A1 oK HR 6 ( Squaliobarbus
curricuhus ) BT FSAETTH H AR YIFR 20 T2 70 AEARLARTAEFL IR B2 240 2 BRI A — e 7= i, J5 PRIV
AR I3 R BB R SRR R W R, AT E AR A A N TRR e S A I A 4 AL R 5 1980—
1983 4F 8 LT 3E BRI A9 R MR B | O 224 R WARIE ",

TR AR T SR TSI 7K I35 0 B 3 AR AE IR K Ik K B FRHE (3 mmol/L) LA b, e
SR OB SR B SR AE RO FE R AR AR (10 mmol/L) ™ o M 20 AN M VR LR ECE () H5KIF
BEBHEE (%, ,mmol/L) (IR Z v, =18.339-0. 239x,(r*=0. 250, P=0. 025) BI AT &t , Ehasi b %I a2 BEvE Fh 2k
YRS M A B G SR, WV SR B A 1 [ B 8 e B 2 /K S T B ) 4 /0, G R A A () 1Y
ANH 0 BA PR FEBUN 1y = 16.27+0. 018x, —0. 225x,( R*=0. 576) ,x, x, (I A1V R ALY P 1553519 0. 002 F
0.009, WATAZKIRE FRGE /0N , o MG 5 M | A RN R I K e % o i R BE R T st s, &+
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