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1

Fig.1  Sampling stations of phytoplankton in Ulungur Lake
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1
Tab.1 Environmental descriptions of sampling stations of Ulungur Lake in Xinjiang

Sampling 
station

East
longitude

North
latitude

/m
Altitude

/m
Depth

/  
Temperature

DO/ mg • L 1 pH
/m

Transparency

4
April

8
August

4
April

8
August

4
April

8
August

4
April

8
August

4
April

8
August

W1 87 15 35 47 05 11 474 6.9 6.9 9.7 20.5 8.36 7.12 8.40 9.02 2.40 1.70
W2 87 20 16 47 12 41 474 5.1 5.1 7.7 22.4 8.70 7.00 8.45 9.01 3.50 2.00
W3 87 25 02 47 16 20 482 10.5 10.5 7.2 22.3 8.44 7.04 8.55 9.08 3.25 1.80
W4 87 30 31 47 20 41 469 7.8 7.8 9.0 21.9 8.80 7.10 8.52 9.10 3.00 1.80
W5 87 21 13 47 24 40 474 15.6 15.6 6.7 21.6 11.20 7.21 8.59 9.02 3.10 1.50
W6 87 17 02 47 20 30 472 9.3 9.3 7.4 21.5 8.44 7.33 8.57 9.03 2.95 2.10
W7 87 03 31 47 17 10 474 10.9 10.9 5.7 20.9 8.50 7.33 8.47 9.03 3.50 2.10
W8 87 06 55 47 10 40 475 15.4 15.4 6.5 22.0 9.03 7.21 8.88 8.93 3.55 2.00
W9 87 14 20 47 10 25 473 15.6 15.6 7.6 21.8 9.05 7.03 8.65 9.03 3.15 2.20
W10 87 15 05 47 14 48 476 15.6 15.6 7.5 22.0 10.30 7.01 10.30 9.06 4.20 2.00
J1 87 24 27 46 58 11 484 10.9 10.9 8.6 22.0 8.75 6.58 8.67 8.66 3.20 1.30
J2 87 21 21 46 54 00 487 7.7 7.7 8.6 21.9 9.86 6.42 8.41 8.56 3.50 1.20
J3 87 27 16 46 55 08 476 9.0 9.0 6.6 23.3 8.67 7.50 8.67 8.77 3.10 1.30
J4 87 31 15 46 56 48 474 6.8 6.8 7.4 19.6 8.25 7.20 8.25 8.67 3.05 0.85
J5 87 26 46 46 56 46 477 15.2 15.2 7.0 20.8 8.40 6.95 8.40 8.75 3.10 1.25

W1 W10 J1 J5 .
Note W1 W10 are sampling stations of Buluntuohai Lake. J1 J5 are sampling stations of Jili Lake.

2
Tab.2 Species component of phytoplankton in Ulungur Lake Xinjiang 

Season Item Total
Cyano-
phyta

Chloro-
phyta

Bacillar-
iophyta

Dinop
-hyta

Crypto-
phyta

Euglen-
ophyta

Chryso-
phyta

Xantho-
phyta

Dominant species

4
Spring
April

Species 
number

107 15 49 28 5 2 3 4 1
Synedra acus

Cyclotella comta
Navicula gracilis
Navicula cincta

Chlamydomonas globosa
Dactylococcopsis sp.

Gymnodinium sp.

/%
Percentage

100 14.0 45.8 26.2 4.7 1.9 2.8 3.7 0.9

8
Autumn
August

Species 
number

101 18 40 32 3 3 4 0 1
Synedra acus

Cyclotella comta
Navicula gracilis

Dactylococcopsis sp.

/%
Percentage

100 17.7 39.6 31.7 3.0 3.0 4.0 0 1.0

14.0 % 14.0 % 8
7 101 40

39.6 % 32

31.7 % 18
17.7 % 11.0 %

2
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Dactylo 
coccopsis sp. Synedra acus

Cyclotella comta Surirella 
elegans Pinnularia macilenta

Navicula gracilis Navicula 
cincta Cocconeis sp.
Chlorella vulgaris Chlamydomonas 

globosa Scenedesmus bijuga
Crucigenia Puadrata

Oocystis 
lacustris Glenodinium sp.
Gymnodinium sp. Chroomonas sp.

4 W1 W8

Synedra acus Navicula 
gracilis Navicula cincta

W9 W10 Gymnodinium sp.
8 W1 W2

Synedra acus
tumidulum W3 W10

Oocystis lacustris Dactylococcopsis 
sp. 4 J1 J4

Synedra acus J2

Dinobryon sertularia J5

8 J1 J4

aquae Dactylococcopsis sp.
Scenedesmus bijuga J2

Phormidium sp. 14.7%
J4 Synedra acus
17.5% J5 Oedogonium sp.

21.1%
2.3
2.3.1

1 4
2

4 10 W1 W10

W1 W2 W3 W4 W5

W6 W7 W8 W9 W10

Similarity W9 W10

0.402 W9 W1

0.977

2 4
Fig.2  Dendrogram of cluster analysis of phytoplankton 

assemblage collected from Buluntuohai Lake in April

2 8 4
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3 8
Fig.3  Dendrogram of cluster analysis of phytoplankton 

assemblage collected from Buluntuohai Lake in August
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4 4

Fig.4  Dendrogram of cluster analysis of phytoplankton 
assemblage collected from Jili Lake in April
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Fig.5  Dendrogram of cluster analysis of phytoplankton 
assemblage collected from Jili Lake in August
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Fig.6  Ordination of MDS of phytoplankton assemblage 
collected from Buluntuohai Lake in April

7 8

Fig.7  Ordination of MDS of phytoplankton assemblage 
collected from Buluntuohai Lake in August
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Fig.8  Ordination of MDS of phytoplankton assemblage 
collected from Jili Lake in April

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


6  989

8
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Fig.9  Ordination of MDS of phytoplankton assemblage 
collected from Jili Lake in August
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Cluster analysis and multidimensional scaling analysis in spring and autumn of 
phytoplankton community structure of Ulungur Lake Xinjiang 

LI Zhe1 2 JIANG Zuo-fa1 MA Bo1 HUO Tang-bin1 TANG Fu-jiang1 GUO Yan3 CAI Lin-gang3 ZHAO Wen-ge2

1. College of Life Science and Technology Harbin Normal University Harbin 150025 China 2. Heilongjiang River Fisheries 
Research Institute Chinese Academy of Fishery Sciences Harbin 150070 China 3. Institute of Aquatic Products Science Xinjiang 
Uygur Autonomous Region Urumqi 830000 China

Abstract Ulungur Lake was the second largest lake by surface area 931 km2  and volume 1.04 1010 m3  
after Bosten Lake in Xinjiang Uygur Autonomous Region which is located in the north of Junggar basin and  
made up of Buluntuo Lake and Jili Lake. The phytoplankton of Ulungur Lake was studied in April and August 
2007. The phytoplankton assemblage was composed of 172 species in total belonging to 8 taxonomic groups. 
Chlorophyta were represented by the highest number of taxa 74  followed by Bacillariophyta 50 Cyanophyta 

27 Euglenophyta 7 Dinophyta 6 Chrysophyta 4 Cryptophyta 3  and Xanthophyta 1 in which 
unconfirmed taxa were found in 172 taxa. The average cell density ranged from 33.49 104 ind/L in April to 
276.28 104 ind/L in August while the average biomass ranged from 0.4552 mg/L in April to 3.6578 mg/L in 
August. According to species composition and cell density the cluster analysis and multidimensional scaling 

MDS  of phytoplankton community structure were carried out by Bray-Curtis index. The results revealed that 
phytoplankton community of Buluntuo Lake can be classi ed to two groups in spring and autumn while that of 
Jili Lake can be classi ed to three groups. However in different seasons the results of cluster and MDS analysis 
were different because of diverse geographic environment and ecologic environment such as depth temperature
pH and transparency. At the same time both the MDS analysis and cluster analysis revealed the same results
which certi ed the result of cluster analysis from 2-dimentional space. The similarity of phytoplankton community 
structure was revealed efficiently among different sampling stations in spring and autumn and the variation 
of phytoplankton community structure was also discussed in Ulungur Lake. The research also revealed that 
Bacillariophyta was dominant in Ulungur Lake in spring and autumn. According to dominant species density and 
biomass of phytoplankton in spring and autumn Ulungur Lake belong to oligotrophic- mesotrophic lake. The aim 
of this paper was to discuss variation law of phytoplankton community in Ulungur Lake and to provide scienti c 
evidence for rational use af uent hydrobiont resources in the future. Journal of Fishery Sciences of China 2008
15 6 984 991
Key words Ulungur Lake phytoplankton phytoplankton community structure Cluster Analysis MDS
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