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Abstract: Lake Ulungur is one of the ten largest freshwater lakes in China. This large inland endorheic lake of
Northwestern China ( Xinjiang ) supports a significant fishery production of the region. It plays an important role in
maintaining ecosystem balance and provides various ecosystem services to the sustainable social development of the region.
Information regarding the variation or succession of crustacean zooplankton will be critical for understanding how regional
climate changes or anthropogenic activities (or both) impacts the evolution and resilience of the lake ecosystem. In this
study, we investigated the community structure and the seasonal succession pattern of crustacean zooplankton and their

correlation to various environmental factors in Lake Ulungur between November 2006 and August 2008. The samples were
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collected from three layers; 0.5 m under the water surface, the middle layer, and 0.5 m above bottom. For each sample,
15L of lake water was strained using a plankton net with a mesh size of 64pum. The samples were fixed with Lugol’s
solution. The biomass (in wet weight) of Cladocera and Copepoda was estimated by the equations of weight vis-a-vis
length. Results showed that a total of 25 zooplankton species were identified, including 6 Cladocera species and 19
Copepoda species. Cladocera had the highest value of Shannon-wiener index in the summer of 2007, 2008 (1.662, 1.402)
and the lowest value in the winter of 2007 (0) , while the value of Pielou’s index was high in the winter of 2006 (0.990).
For Copepoda, values of Shannon-wiener indices and Pielou’s indices were higher in the spring, summer and autumn
(3.032.3.130.3.102; 0.876.0.942 0.934). Analysis of Variance (ANOVA) showed significant seasonal variations in
density and abundance of cladocerans and nauplius, respectively. The peak density (2. 116ind. /L) and biomass
(0.0619mg/L) of cladoceran appeared in Summer of 2007 , and nauplius showed the maximal density (5. 140ind. /L) and
biomass (0.0154mg/L) in the Spring of 2007.

The species whose abundance is more than 5% of the total crustacean density were considered ‘ dominant’. Bosmina
longirostris , Onychocamptus mohammed were the dominant species in all seasons. In addition, there were seasonal dominant
species of cladocera, Calanoida and Cyclopoidea, likely as a result of combined effects of the predation of pond smelt
( Hypomesus nipponensis) , the dominant planktivorous fish species in the lake, and the seasonal variation of phytoplankton
abundance. Canonical correspondence analysis ( CCA) was applied to explore the relationship between variation of
crustacean zooplankton species and environmental factors. The results showed that certain species, such as Daphnia
longispina, were positively associated with pH and Secchi disk transparency as well as negatively associated with
phytoplankton biomass. Among other species, Bosmina longirostris were correlated positively with water depth while

Nauplius were showed positive correlation with water temperature.
Key Words: crustacean zooplankton; seasonal succession; environmental factors; canonical correspondence analysis
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1 BEHEFEFRZE3IYEZFT Shannon-wiener 1541 H'{EFA Pielou 15#E L&

Table 1 Seasonal variation of diversity index and J pielou index of crustacean zooplankton in Ulungur

Shannon-wiener 5% H' Pielou 5%
eSS Shannon-wiener index H' Pielou index J
K2 Cladocerans A8 A3 Copepodites # 2% Cladocerans B I Copepodites

2006 4EFK Autumn 2006 0.971 2.767 0.971 0.986
2006 4E4¢ Winter 2006 0.990 1.442 0.990 0.621
2007 4E% Spring 2007 0.917 2.657 0.917 0.886
2007 X Summer 2007 1.662 3.102 0.716 0.934
2007 4E#K Autumn 2007 1.076 1.578 0.463 0.414
2007 4F4& Winter 2007 0.000 0.590 - 0.590
2008 4E% Spring 2008 0.988 3.130 0.988 0.942
2008 4FX Summer 2008 1.402 3.032 0.701 0.876

2.2 PR S YIRER AR 2R ARk
2.2.1 WEAAEYRNZEYEL

TR S B RS A 5 AR I R R 25 AR W (3R 2) |, BCA RN TS S A 1) %5 R N A=
YA T A P AR EN B 22 5 (P=0.000 A1 P=0.007,P<0.01) , & 2 FF A DLA HAS A 25 10 95 B2 F
AW EAE 2007 4K, 2007 4E KRN 2008 AFE AR, HAE 2007 4F B Gk RME, BN 2. 12 /L, AW EH
0. 062 mg/L, & FF 275 FE AW i 80/ s T 1T ol iR iy 2% B A AE i (18] 3) 78 2007 4E4 2007 4ERKFT 2008 45
FI AR, 3 HLAE 2007 4RI i KA, HB N 5. 14 A~/L, A8 0.015 mg/L, & ZA5 5N B2
R AP IR EZES B 4 T n] DUG AR 2 2% R A Yy i 7E 2007 S B0Y iU R i, o0 1. 96
AL, AR RIETE 2007 RF 2,8 0. 074 mg/L, AR AR B M 28 B R 8 MIC T S iR 7R 2 1k
HER T BE S

R2 BItHHMERTFRINBE EVESET ERNBERATESN

Table 2 Two-way ANONA of seasons,years for density and biomass of crustacean zooplankton in Ulungur lake

A i ffiZ& Cladocerans 1 £ 2 Copepodites T4 & Nauplii
AL w
¥75 A Y575 B ¥175 A e
Source - BEME S - & VE Sig - BEME S
Mean square df A Sig. Mean square dr BHE Sig. Mean square df A Sig.

R 84.23/ 11 0.000 ** / 38.769/ /1 0.007 ** / 365.077/ 11 0.000 "/
Intercept 0.072 0.000 ** 0.108 0.000 ** 0.003 0.000 **

atl 26.592 . - 7. .21 . .007 **
Sy 6.592/ 33 0.000 / 809/ 33 0.219/ 53.999/ 13 0.00 ,, ‘/
Season 0.025 0.000 ** 0.006 0.392 0.000 0.007 **
Ay 0.477/ 11 0.655/ 6.123/ /1 0.281/ 23.952/ 11 0.175/
Year 0.001 0.400 0. 006 0.309 0.000 0.175
TS 18.052/ 13 0.000**/  13.012/ 33 0.062/ 67.742/ 33 0.002"*/
SeasonxYear  0.016 0.000 ** 0.031 0.003 ** 0.001 0.002 **
W2 2.388/ 216/ 5.252/ 216/ 12.942/ 216/
Error 0.002 216 0.006 216 0.000 216

2.2.2 RHAFIFTATE

MR IASE (1B 5) |, LA il 5T sl 45 2= BE AL A0 23 30 9 K 3 ( Daphnia longispina ) ASEIS 5
1% ( Bosmina longirostris ) , ¥T 3% DR % 1% ( Alona affinis ) | 35 3 ) 81 7K & ( Paracyclops affinis ) . 2k (0,38 81 /K &
(tropocyclops prasinus) MR E7K 3 ( Thermocyclops dybowskii) 175 Bl 8 7K 2& ( Thermocyclops hyalinus) ]~ A
H &K % ( Microcyclops leuckarti) A2CA UK 2 ( Onychocamptus mohammed ) & /K ALEE/K 2 (Arctodiaptomus
salinus) o TEZETTBALD KAGEERR T 2007 £ 4 AT AL ob  HAR & TR IE UL 35 Ft . A
TR SRR DT T HRIE AR, 12 2006 4Rk, bR 1 RIS A h 8K S8k, Hoar 8 FhARIE LA
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Fig. 4 Season variation of copepodites’ average density and biomass in Ulungur lake
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Fig.5 Seasonal succession of dominant crustaceans in Ulungur lake
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WV S s R SRR I R, R 6 v LUE IR E S5 —H A O R B0h 0. 5323 ;pH fH .
SD KR T WA A ) 5 50 Al A SE R B0 R 0. 5437 0. 6916 ,0. 7121 . -0. 7197, [RlIHFp4 T uff&
i SRR SR EE SR E B IISIK & AN & NS SRS TR GE T EkE 5
pH {H .SD S EARSCHE, 5iF Y A i 2 SOOCHE , Rl I B gh ik KR4 ik R R G ik HDH:
TSR K ALK 5K IR S EAR DG, Bl 2l T3 JC 15 4l 1A 56 A2 4 1A s g ofll €01 7K 28 5 3L 528 1 A
Ktk
3 iTig
3.1 SISk TR A HOT S A W I TP 7 B ) AR A S e

BB A A 0T 1991 4F5] A, 1997 45 T8 B 445 E 1A, 1999 AR 1k 2 48 vy 9 it 34 R T
WA EY AR B2 R EshY) R d Syt HF R B9 K At A8 2H G, (RS A R IR JE 26—
AEPUZ g Ry A 3 AT DL AN A 1997 4RI R AT | AR E R AR AN PR e i
Ui Sl W 0 F B i 0 AR 2 B4 A R VR e s ) £ B E Y TR IR Y, AR Y 7R 1986 4F 222001 4[] 1y

R3 SREEMEHENENE HEABEY R ETEHIY AN EE S L F T

Table 3 Variation history of annual total product of biomass of phytoplankton, Hypomesus nipponensis and percentage biomass of zooplankton

in Ulungur Lake[”*:*!

U E R WA A A
FEpy Biomass of annual total product of Percentage biomass/%
Year phytoplankton ﬂyp0n1esPs He ek Mifa ey JEA: Eh Y
/(mg/L) nipponensis/t Copepodites Cladocerans Rotiferas Protozoans
1986 4% 1.340 0 41.40 50. 80 6.50 1.30
2001 4F 3.715 1226.8 38.00 33.84 14.36 13.80
2006 4F-Fk—2008 4K 3.785 1629.6 26.31 24.53 42.76 6.40
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