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Fig. 1

Distribution of sampling stations in the Ulungur Lake
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E WA 5. 6. 11 Fh, EELURIZME M
JE, A 50.0%. HA AR FeEEsr R 5. 5.
10 Ff, 35 1150 HIR4E 3. 6. 5 Fh(Ek 2).
2.2 RBFEK
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Tab. 1

x1 SREHEEFEEANR

Composition of fish species in the Ulungur Lake

H order Bl family

Fill species 1986-1987 20002001 2006-2008 2019-2021

1 1%} Esocidae
/R F} Osmeridae
fe: %} Salmonoidae
%} Percidae

9 H Salmoniformes

¥ H Perciformes

%I H Gadiformes
#fJ% H Cypriniformes

%Rl Gadidae
#%} Cyprinidae

%} Cobitidae

FIBEM) {0 Esox lucius +

+
+

Vi KAl Hypomesus nipponensis

P W Hucho taimen

W85 Perca fluviatilis* +
45 Sander lucioperca

A Acerina cernua +
VLES Lota lota +
DU /R HE %t Leuciscus baicalensis™
ERHER 1 Leuciscus idus

B Carassius gibelio™

T 5% Tinca tinca™

QRAEH Gobio acutipinnatus™

BIPNEE Rutilus rutilus

IR BR G Abramis brama
ERHER 1 Leuciscus idus

# Cyprinus carpio +

+ o+ o+ o+ o+

+
+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
+ o+ 4+ o+ o+ o+

+ o+ o+ o+ o+

+ o+ o+ o+

WA Ctenopharyngodon idella

fiff Hypophthalmichthys nobilis +
fi Hypophthalmichthys molitrix +
#1844 Pseudorasbora parva

¥t 1 Abbottina rivularis

+ o+ o+ o+ o+
+ o+ 4+ o+ o+

<l Cyprinus carpioxCarassius gibelio

NP R 7 RIERG Rutilus rutilusxAbramis brama + + +
L5 Yk Misgurnus mohoity

AL Barbatula nuda™ + n +
LI I Cobitis sibirica® + + +

+ 4+ + 4+ o+ o+ o+ o+ o+ o+ A+ o+ A+ o+

T ¥R I R, +FR R B F

Note: * indicates indigenous fishes; + indicates the species collected.
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Tab. 2 Spatial distribution and ecological types of the fishes in the Ulungur Lake

# 7= spring 7% summer k2 autumn
IR species ccological B o gy MWIRIEH gy WRIEE gy,
type Buluntuohai Jili Lake Buluntuohai Jili Lake Buluntuohai Jili Lake
Lake Lake Lake
HBEM) {0 Esox lucius U, C + + + +
ViR f6 Hypomesus nipponensis D, O + +
W iF Perca fluviatilis D, C + + + + + +
B Sander lucioperca L, C
HifiF Acerina cernua L, C + + +
VT4 Lota lota D, C
DUIM/R MR A1 Leuciscus baicalensis U, 0
R Carassius gibelio D, O + + + + +
T 15 Tinca tinca D, O +
RAEM Gobio acutipinnatus D, 0 +
R Rutilus rutilus L,O +
7Bk Abramis brama L,O +
ERHER 1 Leuciscus idus U,0
# Cyprinus carpio D, O + +
it Ctenopharyngodon idella L,H
fil Hypophthalmichthys nobilis u,P + + +
ti% Hypophthalmichthys molitrix U, P + +
F Mt Pseudorasbora parva D, O +
AL Abbottina rivularis D, O +
W< Cyprinus carpioxCarassius gibelio D,0 +
LI X 75 07 WA B Rutilus rutilusx Abramis brama L, O + + + + +
b7 R Misgurnus mohoity D, O +

e ARRRERNMFNIE, O A B, C WA, P oTRIFHY &1, H W&, U Shh B)ZE, L AT RE, D AK)E.
Note: + indicates the species collected; O means omnivore, C means carnivore, P means planktivore, H means herbivor; U means upper fishes,
L means lower fishes, D means demersal.

x3 LSRHBHARMXMNERAEMEAR
Tab.3 Composition of dominant fish species in different lake regions of the Ulungur Lake

BEH oigiigE] H P % HAN &
X 38 waters F ft#F dominant fish species e Hht/g oY EEI% ST /% HITLE/% B
se

ason number weight percentage of percen.tage of percentage of ¥ IRI
number weight frequency

sotp WBE Rutilus rutilus 12481 177319.6 81.11 32.44 64.77 7355.28

annual K7 RRAR Abramis brama 453 71592.2 2.94 13.10 47.73 765.65

%7 WIUE Rutilus rutilus 9253 130025.0 87.14 43.13 73.81 9614.91

spring 7Ry Bk fify Abramis brama 166 56708.5 1.56 18.81 54.76 1115.71

A8 Rutilus rutilus 1639 23655.3 66.57 27.36 85.71 8051.18
AT Ha&  ARITEER Abramis brama 274 12451.3 11.13 14.40 85.71 2188.26
Ulungur Lake summer i Hypophthalmichthys nobilis 20 33020.5 0.81 38.19 50.00 1950.11
Ity Perca fluviatilis 161 5846.2 6.54 6.76 64.29 855.05
WIS Rutilus rutilus 1589 23639.3 68.91 14.90 63.64 5333.20
== HBEM Esox lucius 38 38278.9 1.65 24.13 27.27 702.97
autumn ¥t Crenopharyngodon idella 56 19119.1 2.43 12.05 40.91 592.34
M Perca fluviatilis 93 18059.1 4.03 11.38 36.36 560.58

(fF8% to be continued)
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(8% 3 Tab. 3 continued)

HEH iR HYEAT R HIE
X 38 waters FW ft#F dominant fish species feet ﬁi/g oY EEI% ST /% HITLE/% B
season number weight percentage of percentage of percentage of ¥ IRI
number weight frequency
sotp WUBE Rutilus rutilus 9436 129163.7 80.24 32.56 66.07 7453.44
annual K7 RRAR Abramis brama 376 40324.6 3.20 10.17 60.71 811.38
%7 WIS Rutilus rutilus 7413 97861.6 88.96 51.61 65.52 9210.00
spring 7Ry BKfify Abramis brama 94 25962.6 1.13 13.69 58.62 868.83
T HLH ALY Rutilus rutilus 1564 22127.7 66.64 28.93 84.62 8086.14
Buluntuohai gz  ARJTEKER Abramis brama 270 11958.6 11.50 15.63 84.62 2296.14
Lake summer #f Hypophthalmichthys nobilis 17 268102 0.72 35.05 46.15 1650.95
Ity Perca fluviatilis 130 4873.4 5.54 6.37 61.54 732.89
WAUEE Rutilus rutilus 459 9174.4 42.54 7.03 50.00 2478.36
af}tﬁn H S 4 Esox lucius 38 38278.9 3.52 29.32 42.86 1407.61
M Perca fluviatilis 76 17170.2 7.04 13.15 35.71 721.29
I8 Rutilus rutilus 3045 48155.9 83.93 32.12 90.91 10549.78
ﬁfal Ity Perca fluviatilis 131 14225.8 3.61 9.49 77.27 1012.16
R ITBR S Abramis brama 77 31267.7 2.12 20.85 36.36 835.49
AL Rutilus rutilus 1840 32163.4 80.49 28.75 92.31 10083.80
#z RIS Abramis brama 72 307459 3.15 27.48 46.15 1413.86
spring JA i Perca fluviatilis 83 12364.1 3.63 11.05 100.00 1468.32
Kt Acerina cernua 238 2309.4 10.41 2.06 46.15 575.80
J?k'hjgfe WAUEE Rutilus rutilus 75 1527.6 65.22 15.33 100.00 8054.81
i Hypophthalmichthys nobilis 3 6210.3 2.61 62.33 100.00 6493.42
2 W5 Perca fluviatilis 31 972.8 26.96 9.76 100.00 3671.94
summer
R I BR AR Abramis brama 4 492.7 3.48 4.94 100.00 842.29
iREY Carassius gibelio 3 657.9 0.87 6.60 100.00 747.21
WAAUEE Rutilus rutilus 1130 14464.9 92.09 51.47 87.50 12561.50
af)t(uré;m Al Ctenopharyngodon idella 25 6775.4 2.04 24.11 75.00 1960.81
R Carassius gibelio 7 3797.0 0.57 13.51 37.50 528.00

e FP A T 4 XY 2 248 3R (IR1>500).

Note: Only the dominant fish species in each region were listed in the table (IR[>500).

#(Cyprinus carpio) . Wi (Hypophthalmichthys nobilis)
A1 400 B > AR 7 BX B (Rutilus  rutilusx Abramis
brama) H SR SE T, HAR N — MR AN WA, A
1 FCHF AR HFh g W HUL B 2R Iy BR s, I 34
o EiE AT 83.44% K 42.73%. 1M
S AEALH R Ry WA EE | I 5 AR D7 W, G
Bom . B 5 H Tk 89.66% K 67.28%; 451X
&= LR AT AT 225 . BT
(RO S A A I UL 2R Dy B ik, T 5 0 1 G
PP BRIX PR Z H), AL 5 RIS 85 (A cerina
cernua); E**ﬁ?‘i‘%ﬂ@ﬁni}ﬁﬁ{ﬁﬂﬂﬁ%\ KI5
WA T S, ORI 4 Rz

Gb, AT TR, B A AT A L SR )
C17N IS 7oy o RN 18 O (T i i DRy e il )
WAL | Eff (Ctenopharyngodon idella) FIARAY
BN IEAFAES . B BIECE & H a5
ik 90.09% . 84.419%. 53.109%, H k5 Lrlik
65.319% . 85.979% . 49.509%; i 111 H9AL P
L RECR 5 Ak 97.689% . 99.139% .
94.709%, i Ak 69.359% . 98.979% .
89.089%.
2.3 SHEMETE

Big i fa28 Shannon-Wiener 8 %0(H")% 5l
TG 0.91~1.76, Margalef 5%(D)Jk 3h it FE N
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0.24~0.54 . Pielou 840 (J) I shyLHI N 0.23~0.45,
BEMBY LRSS H . D, JHRTE . B ZE,
ME . BRI, Joi % 25 5 (P>0.05). fife
FEi Shannon-Wiener F8EL(H)IEBEE N 0.76~
2.42, Margalef 5% (D) ¥ 3 F S 0.21~0.72,
Piclou 8 80(J) M BHTE 2 0.20~0.61, ZFE TR 5L
HARR I Nk E>E >F 2, 1Mi# H1#) Shannon-
Wiener F8E0(H)IEBIEEN 0.61~1.10, Margalef
Fe (D) Sh 15 A 0.15~0.34, Pielou 15 % (J") I 50
T 0.18~0.33, ZAEMAREURIARI N H >4
Fe>Fk e, R[E M X 0] 9 Z REE R SR BN, AR
T FCIE 2SI 3 Fh 2R H8 O IR = 3 1,
AT XA AN . 2 g2 3
LRI R T L. ERARLRaER
ZREMEFSE H'. D Ym0, T2 AR
B IMEAL T 1. BRI AN 3 Fh 2kt
PEFR B & T35 WA 2) SR ZR 7 2250 0r4h
R, 3 PR ER] JC B M 25 5:(P>0.05).
24 FEMEYERBERLEST

B R VE R ABC thek K W Geit il
WME 3 FiR. SEEAFEBIX . NEZFETH W
SEAHEY M AE, A F-0.104~—0.371, 2Rk
() B iR A R Y FAE Y R i £k Ly, AR
B I X B oY e ) e | I VA OB R |
FOLEE | W 400 < AR 7 R Bl . P KA FAL(Hypomesus
nipponensis), 211 H 7N 88.61%; LY AL
B 5 HCRT 3 OF B9 W B £ AR 5 R B,
FIFHS N 59.73%. £ F TR, HEEFEILH
JE 7 ECRT 3 457 A4 A T 0L A A 0L 8 AR IR i R
i, BiEIPHN 93.94%:; AW EALEE 5 HORT
RIE VA SR E N N Ry (¢ N (-8 o< e
68.66% o 5 2= A= FEPLFE 7 LU AT 3 67 1% S i 40 6 |
ARIJ7 Rk . T, RiA R 84.24%; EWEE
PSR BE 7 FL T 3 A7 9 A i 4DL | 65 | AR T R B, SR
THE SR 79.95% BkZET= BEOL S 7 LT 3 17
() A 0L GO o fa . T, R s
86.90%; A=Wy EPLH (N LET 3 ALY H B
fo | LR . MR8 (Sander lucioperca), BT H 4
A 53.81%.
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]
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5
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%00.3 F
502+
0.1}
0
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0.8 OffFf8FE % Buluntuohai Lake
507+ EF ) Jili Lake
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£0.4
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<
.20.2
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0.1
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K2 Sl a e SRR T L
Fig. 2 Seasonal variation of fish diversity
indexes in the Ulungur Lake
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WT: water temperature; WD: water depth; NOs-N: nitrate nitrogen; TN: total nitrogen; Chl a: Chl a contents. R. ruti: Rutilus rutilus; S.
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Fish community structure and its relationship with environmental
factors in the Ulungur Lake

WANG Le', YU Xuefeng®, DOU Qianming', ZHAO Chen', SONG Dan', DU Xue', WANG Huibo',
HUO Tangbin1

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Heilongjiang River Basin
Fisheries Ecology Observation and Research Station of Heilongjiang Province, Harbin 150070, China;
2. Fuhai Fishery Technical Extension Center, Altay 836400, China

Abstract: To investigate the fish community structure and the factors influencing it in the Ulungur Lake, we
collected fish samples using multi-mesh composite gill nets from 2019 to 2021. We identified 22 species in spring,
summer, and autumn, belonging to four orders and six families, with seven historical indigenous species
accounting for 31.8% of the total. Cyprinidae had the highest percentage of total species, with 15 species
accounting for 68.2%. Throughout the year, Rutilus rutilus and Abramis brama were the dominant species in the
Ulungur Lake, with Pinkas relative importance index (IRI) values of 7355.28 and 765.65, respectively. The
dominant species in the Buluntuohai Lake were Rutilus rutilus and Abramis brama throughout the year, while in
the Jili Lake, they were Rutilus rutilus, Perca fluviatilis, and Abramis brama. Calculation results of diversity
indexes showed that the Shannon-Wiener index (H'), Margalef index (D), and Pielou index (J) of fish
communities were 0.91-1.76, 0.24-0.54, and 0.23—-0.45, respectively. All of the diversity indexes H', D, and J' in
spring were significantly lower than those in summer and autumn, and the Buluntuohai Lake had slightly higher
diversity indexes than the Jili Lake. The analysis of the ABC curve showed that the abundance curve was
generally above the biomass curve, and the statistical values of W ranged from —0.104 to —0.371. The disturbance
degree was the highest in autumn (#W=-0.226), followed by spring (W=-0.2), and the lowest in summer (W=
—0.104). Additionally, the disturbance degree in Jili Lake (W=-0.307) was significantly higher than that in
Buluntuohai Lake (W=-0.191). The redundancy analysis (RDA) showed that the fish community structure of
Buluntuohai Lake was primarily affected by water depth, nitrate nitrogen, and water temperature, which affected
the habits of fish breeding and feeding. In contrast, in Jili Lake, chlorophyll a and total nitrogen mainly affected
the fish community structure, and the distribution of small omnivorous fish was positively related to the
concentration of chlorophyll a and nutrients. This study found that the fish community structure in Ulungur Lake
showed a trend of simplification of dominant species, miniaturization of fish, and decline of biodiversity.
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