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Seven ostracod species, namely L imnocy there inopinata, D arw inula stevensoni, Candona ne-
glecta, Cyprideis torosa, I lyocypris gibba, Cyclocypris serena and R eocyp ridopsis . , have been i-
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dentified from Duantouliang section in the Tengger Desert, Northwest China L imnocy there in-
opinata and D arw inula stevensoni are the dominant species Four ostracod assanblages have been
identified in the light of ostracod abundance, diversity and percentage Based upon ostracod ecol-
ogy, chronological data, depositional features and associated pollen, four main environrmental
stages are observed for the time interval 42 000- 23 000 aB. P. , representing a period of gener-
ally wam and humid climate, interrupted by several phases of slightly declining tenprature The
ostracod fauna indicates fresh-mesohaline environment, w hich apparently persisted over the en-
tire sedimentation period w ithout any desiccation phases

Introduction

The Tengger Desert situated in Northwest China, covering an area of 36 700km”’, is the
fourth largest desert in China, with more than 400 lakes, large or snall, residing in the desert
(zZhang et al. , 1983). T hese lakes,w hich have reacted sensitively to rainfall changes triggered by
East A sianmonsoons and w esterly-induced cyclones, are the term inal sites of endorheic drainage
system s of northw estern China In order to analyze paleoenvironmental changes, this report pre-
sents results on late Pleistocene limnic ostracods from Duantouliang section, situated in the
northw estern part of the T engger D esert

The Tengger Desert extends from western Inner Mongolia to northwestern Gansu
province The desert is bounded on the south by theQ ilian M ountains, on thew est by the Y abu-
lai M ountain, on the east by the Helan M ountain Elevations in most part of the area are about
1 000- 1500m. The dry denuded low mountains and hills of Precanbrian and Paleozoic meta-
morphic and crystalline rocks, with altitudes from 100m to 250m, break up the area into many
large or gnall endorheic basins T he desert are mainly composed of active or sami-active dunes
There are a lot of lakes in it T he Shiyang River,w hich rises in theQ ilianM ountains,w ith eleva-
tion of 4 900m, flow s into the desert and becomes themain source of the drainage systan of the
area Themean annual temperature and precipitation of the area are> 10 and 50- 100mm re-
goectively, and the rainfall is concentrated from July to September. The strong wind has blown
throughout the year, and the strongw ind and more sand have formed the climatic features of the
area T he vegetation, consisting of grass and shrubs, ismainly concentrated in basins, plains, and
betw een dunesw here the groundw ater level is at the surface A s rare rainfall in oring and rare
snow fall inw inter, spring rain type, short-day plants are aimost completely laking,w hile summer
rain type, annum grow th desert herb is comparatively lush in the flora of the area(M a et al. , in
press).

Description of D uantouliang Section

Duantouliang section (39°40'N, 103°55'E) ,w ith the altitude about 1 266m, is situated in the
northw estern T engger Desert, al in the alluvial basins in front of the Y abulai mountain, and at
the end of thewestern tributary of the Shiyang River. The section is described as follow s in or-
der of down to up (M aet al. , in press):
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370- 353an reddish-brow n, brow n-yellow gravel

353- 220am light brow n-yellow, greyish-w hite clay intercalated with brown silty
clay, rich in carbonates

320- 315am, C age 38 650+ 170aB. P.

320- 310am, IR age 38 000+ 100aB. P.

275- 270am, *C age 35 020+ 810aB. P.

220- 135anm clay in interdigitation w ith silty clay, rich in carbonates A bundant mol-
lusc fossils beared in silty clay.

155- 150am, 4C age 26 749+ 164aB. P.

135- 69an gravel bearing a snall anount of carbonates and rich mollusc fossils
69- 25an variegated muddy silt with well bedding

25- Oam reddish-brow n gravel bearing rich mollusc fossils

O stracod A ssanblages

Seven ostracod ecies, namely L imnocy there inopinata, D arw inula stevensoni, Candona ne-
glecta, Cyprideis torosa, | lyocypris gibba, Cyclocypris serena, and ? N eocypridapsis . , have been
identified from 20 samples of Duantouliang section It is clear that the fauna diversity is low.
L imnocy there ingpinata and D arw inula stevensoni predominate in the assemblages O stracods of
the section can be divided into four assanblages based upon gpecies abundance and diversity
(Fig 1, Fig 2)as follow s

Assamblage 1(370- 320am)

There are four ecies, namely L imnocy there ingpinata (0- 81%, percentage in one sample),
Candona neglecta(0- 9%), Cyprideis torosa(0- 5%), ? N eocypridapsis . (0- 5%), in the as-
sanblage The gecies abundance is rather low, and the anount of L imnocy there ingpinata w hich
predom inates in the assemblage isonly 35 valves/10g No one ostracoda has been found in sam-
ple 1(370- 360an depth).

Assamblage 2(320- 220am)

D amw inula stevensoni first occurs in the assanblage, w hile the content of this Pecies is
low. Still the assamblage is predom inated by L imnocy there ingpinata as in assamblage 1
Four secies, namely L imnocy there ingpinata (82- 99%),D amw inula stevensoni (1- 12%), Can-
dona neglecta(0- 7%), Cyprideis torosa(0- 2%) have been identified

A ssamblage 3(220- 198am)

T he percentage of D amw inula stevensoni, ranging from 32% to 43%, distinctly increas
es in the assanblage,w hile the percentage of L imnocy there ingp inata, ranging from 54% to
63%, decreases Species composition is the same as in assamblage 2, and the other two
Pecies are regectively Candona neglecta(3- 5%)and Cyprideis torosa (0- 2%).

A ssanblage 4(198- 60an)

I lyocyp risgibba and Cyclocyp risserenafirstoccur in theassanblage. Six gpecies, nanely
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L im nocy there ingpinata (33- 77%),D aw inula stevensoni (19- 59% ), Candona neglecta (1
- 14%), Cyprideis torosa (0- 3%), Ilyocypris gibba(0- 1% ), Cyclocypris serena(0- Q 3%)
have been identified Two subassanblages are identified in the assanblage as follow s

Subassamblage 4a(198- 174am)

Three sanples have been analyzed, w hile the percentage of D amw inula stevensoni is
over 50% in two samples T here are five Pecies in the subassanblage, reectively L imno-
oythere ingpinata (33- 72%),D amw inula stevensoni (26- 59%), Candona neglecta(1- 6%),
I'lyocypris gibba(Q 07- Q 3%), Cyprideis torosa(Q 07- 2%).

Subassamblage 4b (174- 60am)

In comparison w ith subassamblage 4a, the mean percentage of D aw inula stevensoni
decreases Cyclogypris serena first occurs in the subassanblage There are six gecies, re-
ectively L imnocgy there ingpinata (45- 77%),D amw inula stevensoni (19- 38%), Candona
neglecta (1- 14%), Cyprideis torosa (0- 3%), Ilyocypris gibba (0- 1%), Cyclocyp ris serena
(0- Q 3%), in the subassanblage

Paleoenvironrmental A nalysis

O stracods are important microfauna in limnic environment Plentiful paleoenvironmental in-
formation can be gained from their species composition, quantity, structural features and chemi-
cal composition They can be used as good indicators of temperature and salinity.

O stracods from Duantouliang Section in Tengger Desert are predominated by L imnocy there
inopinata and D arw inula stevensoni. In the lakes of Qaidam Basin, northw estern China, majority
of living gpeciesof L imnocy there dw ell on muddy substrates and fossil pecies of T ertiary are of-
ten found in the strata rich in carbonates, and they thrive best in oligo-mesohaline w ater (Exp lo-
ration and D evelopment Research Institute et al. , 1988). L imnocy there inopinata is the dom inant
goecies in modern Q inghai L ake in northw estern T ibet, w here the salinity ranges from 12% to
13% (Huang, 1984a). In the Eifel highlands between T rier and Bonn (Gemany), living L imno-
oythere inogpinata occurs in mesotrophic-eutrophic lakes Holaznaar and Schalkenmehrener M arr
('Scharf, 1993). The gecies of D arw inula are commonly considered as one kind of ostracods
most often found in fresh w ater (Exploration and D evelopment Research Institute et al. , 1988).
Occasionally they are also encountered in oligo-mesohaline w ater (V an M orkhoven, 1963). Ter-
tiary D arw inula gpecies from Q aidam Basin aremainly yielded in comparatively low salinity stra-
ta, and no one has been found yet in comparatively high salinity, dull colour mudstone strata(Ex-
ploration and D evelopment Research Institute et al. , 1988). Huang (1984b) described D arw inula
stevensoni yielded in fine sand of Pliocene Qugou formation in Gonghe Basin, Q inghai province of
China L iving D arw inula stevensoni has been identified in puddles around Q inghai L ake,w hile the
abundance is rather low (Huang, 1984a). Sars(1928) described this speciesmoved slow ly on mud-
dy substrate 2 fathom s deep under w ater surface at V ensjo in M oss of Norw ay.

Some other gecies of the study section, such as Candona neglecta, Cyprideis torosa, als
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provide some environmental information L iving species belong to Candona mainly live in various
fresh water, and some species are encountered in oligo-mesohaline water (V an M orkhoven,
1963). In Qaidam Basin, living Candona species are comparatively w ide in distribution and rich in
quantity in fresh-oligohaline w ater, no living Candona secies has been found yet in the water
with salinity over 2%, and Candona neglecta is the dominant species in the common species of
the area(Exploration and D evelopment Research Institute et al. , 1988). L iving Candona neg lecta
thrives best in the clear and cool freshw ater or alkaline lakesw ith w ater temperatures 5°C- 8C
and luxuriant flora(L i et al. , 1991). In lakeM ondsee, A ustria, Candona neglecta is an ubiquitous
gpecies living in all types of habitats, from astatic to deep lake and from saline to freshw ater
(Danielopol et al. , 1993). Cyprideis is a common worldw ide genus sinceM iocene and prefers to
live under salinity comparatively high It is also an euryhaline and eurythemic genus, such as,
the tubercles not developed form of Cyprideis torosa are adapted to temperatures of 0°C- 30°C
and salinities of oligohaline- 120g/| (Exploration and Development Research Institute et al. ,
1988). Cyprideis torosa can live in the 0- 30m depth water (Exploration and D evelopment Re-
search Institute et al. , 1988). In China, living Cyprideis torosa only distribute inw estern Q inghai
and X injiang provincesw here sulphate or chloride predom inates in chemical composition of wa-
ter,while it is lack in eastern Chinaw here the water chemical composition is predom inated by
carbonates(Zhao, 1993). The tubercles not developed form of Cyprideis torosa, mainly living in
river or pond around lake, is the only gecies of Cyprideis found in Recent water of Qaidam
Basin, and the percentages in assanblages range from Q 2% to 5 3% (Exploration and D evelop-
ment Research Institute et al. , 1988). |lyogypris is commonly found in various fresh w ater and a
fav goecies, such as Ilyocypris gibba in oligohaline w ater. The genus prefers to live under tem-
perature of 10 5°C- 20°C. A Ithough Ilyocyprisoften scatters in pondsor svamps, it tends to be
used as an indicator of fluid water bearing hydrobio and algae L iving I lyocypris gibba has been
observed from Qaidam Basin, w hile the abundance is rather low (Exploration and D evelopment
Research Institute et al. , 1988). It has been recorded that |lyocypris gibba livemainly in persis-
tent or temporary fluid water w ith plants and algae in it and w ater temperature ranges from 4°C
to 19 5°C(Li et al. , 1991, 1994). T he resultson ostracods from surface deposits of fifteen recent
lakes in T ibet indicate that Ilyocypris gibba only appears in lake Y angzhuoyong Co, and themain
environmental elenents are water temperature 15°C (in A ugust), pH 9 18, salinity 1 781g/1,
greyish yellow substrata respectively (Huang et al. , 1985, Yang et al. , 1982).

Zhao (1993) presents the resultson the salinities of 48 living gpecieson theNorthern Hami-
shere, inw hich the salinity of L imnocythere ingpinata isQ 5- 10 69- 25?%o, D aw inula steven-
soni< Q 5- 15%o, Candona neglecta Q 5- 15 7%o, Cyprideis torosa Q 4- 150%o, Cyclocypris sere-
na Q 714%a

Based upon ostracod ecological materials above, consulting chronological data, deposits and
pollen, it is inferred that four main environrmental stages are indicated as follow s

Stage 1(42 000- 38 000 aB. P.)

T he deposits consist of two parts, the lower part gravel and the upper part silty clay. Tex-
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ture and structure indicate that it is lake sand w ith local pebble input (Pachur et al. , 1995). O s
tracods are found in silty clay. The abundance of ostracoda is low and L imnocy there inop inata
predominates O stracoda indicates oligo-mesohaline lake It is remarkable that the valvesof L im-
nocy there ingpinata are all fenale Recent studies in Europe have show n that this gecies repro-
duces only parthenogenetically and is an indicator of summer water temperatures> 8 6°C
(Pachur et al. , 1995). It may be inferred that the climatic condition of this period is tenperate;
this coincides the evidence presented from pollen(M a et al. , in press). Pollen also provide the
evidence of moist condition

Stage 2(38 000- 31 000 aB. P.)

The occurrence of the common freshw ater geciesD amw inula stevensoni reflects that
the area of the lake is larger than in stage 1, correponding to the results inferred from
pollen M a et al. , in press); thismay be set off by increased surface runoff caused by de-
creased evagporation, and pollen indicatesmoist climatic condition Still ostracods are dom i-
nated by L imnocythere ingpinata, ostracod assanblage indicates oligohalinemeshaline
w ater environment T he deposit, being characteristic of rich carbonates, interdigitatingw ith
silty sand, is largely lacustrine sedimentw ith dominant local input (Pachur et al. , 1995).

During 36 000- 34 000aB. P. , the abundance of ostracods is comparatively high and
themaleL imnocy there ingpinata occurs thismay be caused by rich cabonates as a result of
increased salinity.

Stage 3(31 000- 30 000aB. P.)

The percentage of D amw inula stevensoni in assemblages increases and the content of
this gpecies isonly second to L imnogy there ingpinata A nd D amw inula stevensoni predom i-
nates aswell asL imnocy there ingpinata It is inferred that the lake is larger than that in
stage 2 At the sane time, ostracod carapaces become large, it seens to mply decreased
tenperature Pollen presents evidence of w et and cooling and tenperate climatic condition
M aetal ,inpress).

Stage 4(30 000- 23 000aB. P )

The occurrence of tubercles-bearing Ilyocypris gibba seemn s to indicate comparatively
tenperate climatic conditions and less salinity w ater body,w hile the content of the gecies
is rather low. The lakew ater may be oligohaline Stage 4 is established in two steps

Stage 4a (30 000- 28 000 aB. P. )

T he percentage of D aw inula stevensoni in wo samples of analyzed three samples is
over 50%; this indicates rising w ater levers and the lake is larger than stage 3 Still com-
paratively large ostracod caragpaces mplies a cooling Low evaporation rate or increased
snow fall may be the cause of risingw ater lever during cooling stage T he lake is freshw a-
ter.

Stage 4b (28 000- 23 000 aB. P )

A Ithough the abundances are changeable, the percentages of gecies are comparatively
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stable this suggests less environmental variety. Smaller ostracod cargpaces compatible
w ith stage 4a mply comparatively wam w ater. T he occurrence of Cyclocypris serena indi-
cates oligohaline w ater. D ecreased percentage of D aw inula stevensoni reflects a falling in
thew ater level, thismay be caused by increased eveporation rate compatiblew ith stage 4a

It isworth mentioning that L im nocy there ingp inata and Cyp rideis torosa are all w ithout
w ell-developed the tubercles A number of gecies, mainly of genera belonging to the
Cytherideinae (such as Cyprideis, Cy theridea, Cy therissa) develop typical phenotypic hollow
tubercles on lateral surface of their valves when moving to environments of less salinity
(v an M orkhoven, 1963). The form of L imnocy there ingpinata w ithout w ell-developed tu-
bercles mainly lives in brackish water (Y ang, 1986). It is inferred that during 42 000- 23
000aB. P. thew ater body of palaeolake w as comparatively stable and no considerable in-
crease in salinity occurred

In summary, the period 42 000- 23 000 years ago represented a generally temperate
time, interrupted by several phases of slightly declining temperature The ostracod fauna
indicates a fresh-meshaline lake,w hich apparently persisted over the entire sedimentation
period w ithout any desiccation phases
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Plate Explanation
A Il pecimens are deposited in N anjing Institute of Geology and Palaeontology, A cademia Sinica

Plate |

1- 3L imnocythere ingpinata Baird, 1843 128210a

1 external viev of female left valve, X 60, Cat No. 9 internal viev of male left valve, X 60, Cat No

128203
2 external view of fanale left valve, X 60, Cat No
128204

128210b
10 external view of male right valve, X 60, Cat No.
128211

3 external viev of female right valve, % 60,Cat No 11 Cyclogypris serena Koch, 1837

128205 11 right lateral viev of a cargpace, X 60, Cat No
4,5 D arw inula stevensoni Brady et Robertson, 1870 128212

4 external view of left valve, X 60,Cat No. 128206 12,13 llyogypris gibba Randohr, 1808

5 external view of right valve, x 60,Cat No 128207, 12 external viev of right valve, x 50, Cat No
6, 7. Candona neglecta Sars, 1887 128213

6 external view of right valve, x 50,Cat No 128208 13 external view of left valve, x 50,Cat No. 128214

7. external view of right valve, x 50,Cat No 128209 14,15 ?N eogypridgpsis 9.
8- 1Q Cyprideis torosa Jones, 1850 14 internal view of left valve, x 50,Cat No. 128215a

8 hinge features of female left valve, x 250, Cat No 15 details of muscle scars, x 300,Cat No. 128215h



