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Preliminary study of plankton community diversity of the Gahai Salt
Lake in the Qaidam Basin of the Qinghai-Tibet Plateau

XU Mu-Qi CAO Hong JIA Qin-Xian GAO Yu-Rong CHEN Sheng-Gui
Institute of Zoology Chinese Academy of Sciences Betjing 100080

Abstract Gahai Salt Lake which is situated in the Qaidam Basin of the Qinghai-Tibet Plateau at an ele-
vation of 2849.6 m above sea level is a saline lake with high salinity and abundant biological resources
of Artemia brine shrimp . An investigation on the characteristics of community diversity of plankton with
relation to salinity was conducted in the summer of 1997. Forty-six species of phytoplankton and twelve
species of zooplankton have been identified in the major body of water in the in-lake area with 22 sam-
pling sites at 5 sections. The differences of the species composition richness individual abundance and
biomass of plankton were compared between two sampling area with a big change of salinity in the waters.
The results show that the salinity is an important limiting factor in determining the structure of biological
communities in the inland saline lakes.
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Fig. 1 Map of Gahai Salt Lake showing sampling sites
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Table 1  The chemical characteristics of Gahai Salt Lake in
1997
[-V M
Section | -V Section VI
Major ion
mg/L % mg/L %
€03~ 134.99 0.11 102. 84 5.68
HCO; 244.81 0.21 300. 34 16.58
Cl~ 55625.0 46.59 326.90 18.05
SOE’ 21130.20 17.70 641.20 35.40
Ca’* 819.62 0.69 25.47 1.41
Mg * 4528.04 3.79 304.97 16. 84
K* +Na* 36898.67 30.91 109. 68 6.05
Salinity g/L 119.38 1.811
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2 1997
Table 2 Taxa of phytoplankton collected from Gahai Salt Lake
in 1997
-V Vi -V Vi
Name of species In-lake In littoral Name of species In-lake In littoral
section | -V section VI section [ -V section VI
1. Cyanophyta Qocystis sp. +
Phormidium tenue + Carteria klebsii +
Phormidium sp. + Plotymonas sp. +
Lyngbya sp. + + Bacillariophyta
Merismopedia glauca + Navicula halophila +
M. elegans + N. salinarum +
M. tenuissima + Synedra pulchella +
Merismopedia sp. + S. affinis +
Oscillatoria limnetica + Diatoma sp. + +
Oscillatoria tenuis + Cyclotella meneghiniana +
Oscillatoria sp. + Cyclotella sp. +
Dactylococcopsis sp. + C. comta +
D. acicularis + Nitzschia closterium +
Chroococcus minutus + + N. spectabilis +
C. minum + Nitzschia sp. +
Aphanizomenon flos-aquae + Surirella ovata + +
Anabaena aequalis + Surirella sp. +
Coelosphaerium sp. + S. robusta +
Spirulina major + Achnanthes sp. + +
Gloeocapsa punctata + Fragilaria sp. + +
Aphanocapsa sp. + Navicula pupula +
Nostoc sp. + N. rhynchocephala +
2. Chlorophyta N. cryptocephala +
Chlorella pyrenoidosa + + Rhopalodia sp. +
C. wvulgaris + + Gyrosigma acuminatum +
Chlamydomonas ovalis + + Gomphonema exignum +
C. reinhardi + Amphiprora alata +
Chlamydomonas sp. + + Cocconeis sp. +
Ankistrodesmus spiralis + Amphora sp. + +
A. falcatus + Pinnularia sp. +
A. acicularis + Cymbella sp. +
Ankistrodesmus sp. + Diploneis sp. +
Crucigenia quadrata + Gomphonema sp. +
Crucigenia sp. + Rhoicosphenia sp. +
Pleurotaenium maxinum + Tabellaria sp. +
Pleurotaenium sp. + Pyrrophyta
Scenedesmus quadricauda + Gymnodinium sp. +
S. obliquus + Glenodinium aeruginosum +
Scenedesmus sp. + + Peridinium sp.
Dunaliella salina + Ceratium sp.
D. viridis + Euglenophyta
Ocdogonium sp. . Euglena viridis
E. oxyuris
Zygnema sp. * Euglena sp.
Spirogyra sp. + Cryptophyta
Botryococcus braunii + Chroomonas acuta +
Planktosphaeria gelatinosa + Xanthophyta
Closterium sp. + Heterotrichales sp. +
Palmella sp. + Total number of species 46 58
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3 1997 x10* Cells/L
Table 3 Individual density and distribution of algae in Gahai Salt Lake in 1997

Section

I il 1 v Vv Average
Density  x 10* cells/L 64.55 22.95 63.87 83.14 37.43 54.39
Range of depth m 0.40 ~0.75 0.35~0.95 0.65~2.70 1.00 ~1.75 11.0 ~14.5
Mean depth m 0.53 0.70 1.33 1.25 13.5

4 1997
Table 4 Taxa of zooplankton collected from Gahai Salt Lake in 1997
I-v Al
In-lake section [ - V In littoral ~section VI
Protozoa Rotifer
Flagellate Monostyla hamata
Cercomonas sp. Brachionus calyciflorus
Sarcodine B. angularis
Actinophrys sol Keratella quadrata
Amoeba proteus K. valga
Acanthocystis sp. Asplanchna priodonta
Ciliate Notholca sp.
Cinetochilum margaritaceum Cladocera
Euplotes eurystomus Moina rectirostris
Coleps spiralia M. macrocopa
Vorticella sp. Diaphanosoma leuchtenbergianum
Rotifer Ceriodaphnia quadrangula
Brachionus plicatilis Alona affinis
B. angularis A. rectangula
Notholca sp. Pleuroxus laevis
Copepoda Simocephalus vetulus
Attheyella sp. Copepoda

Mesocyclops leukarti
Cyclops vicinus
Acanthocyclops Megacyclops — wviridis
Attheyella sp.

27 /L 0.86 mg/

8.22 / 1
L 0.29 mg/L 5 Vs 22 5
85% 46 15 7
6 1
Ul 4 7 48 58
119. 4 15 18 12
g/L 1.48 /L~ 13 18 3 3
2.54 /L  0.085 mg/L ~0.124 mg/L 3 1 1

1.8 g/L 119g/L
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5 1997
Table 5 The density and biomass of zooplankton in Gahai Salt
Lake in 1997

Section
I il vV Vi Average
Density ind/.L/L 1.84 2.54 1.48 27.0 8.22
, , , , , 1989.
Biomase :liél 0.096 0.124 0.085 0.86  0.29 ) J13(1):
24 ~37
, ) , , , , 1996.
2
5 oy ,1987.
. , ,1995.
54.39 x 10" cells/L L 19(3): 193 ~ 202
, 1989. . :
10% Colburn E A, 1988. Factors influencing species diversity in sa-
4 line water of Death Valley, USA. Hydrobiologia, 158:215
~226
74.94% Stephens D W, 1990. Changes in lake level, salinity and the
8.22 /L 0.29 mg/L biological community of Great Salt Lake ( Utah, USA),

1847 ~1987. Hydrobiologia, 197:139 ~ 146
Williams W D, 1996. How important is salinity in structuring
85% biological communities in salt lakes? In: ZHENG Mian-
Ping (eds.). The 6th International Symposium on Saline

Lakes. Beijing: Geological Science Press, 103 ~113



