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EVOLUTION OF MOUNTAIN LAKES OF CENTRAL
ASIA IN LATE QUATERNARY

D.V,Sevastyanov, G N_ Berdovskaya, A,A, Liiva

( Institute of Limnology, Leningrad) ( I'nstitute of Zoology and Botany, Tartu)

The Tien Shan and the Pamir mountain lakes and their history
have been studied to a considerably lesser extent than the lakes on
plains, In the past years new data have been obtained on the present
state of high-mountain (alpine) lakes and on the palacography and
palacolimnology of the mountain regions of Central Asia,

The authors have investigated the basins of the rreat lakes in the
Tien Shan and the Pamirs, The geomorpheleogy of lake depressions,
the distribution and composition of glacier and lacusirine sediments
have been studied,the spore-and-pollen analyses of lacusirine sediments
have been carried oul and the "“C datine of buriced plant remnants
performed, This has given the possibility of establishing the main
cvolution siages of mountain lakes and of reconsiructing the palaeo-
ccographical conditions of the high-mountain recions of Central Asia
in the Late Quaternary period,

The takes under investigation are situaied at different altitudes
but they all exist under conditions of insufficient humidiiy, Accor-
ding to the results obtained by us, the lakes of the Tien Shan, viz,
Lake lssyk Kul ( with absolute height of 1607 m a, s, I, Y, Sonkul
(3016 m ), Chatyrkul (3530m ), the lakes of the pamirs, viz, lake
Karakul (3915m), Rangkul (3785 m), Shorkul (3778 m) and some others
have more than once experienced :ransgression and reeression, The
changes in Lhe state of mountain lakes were mainly caused by the varia-
tions in moisiure, glaciation ol lake hasins and variations in runofl
and discharge, The plant communities in high-mountain lake hasins
changed in accordance with the alterations in elimate,

The lacustrine sediments and ierraces of the late PPleistocene have
been investigated in the basins of Jlake Chatyrkul 10 the Tien Shan
and bake Karaku!l in the Pamirs, Y has heen ascertained that 22-17

1l s ears ago Lhey were dratnage freshwater basins and their
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area exceeded the contemporary one 2-3 times,

The spore-and-pollen spectra of lacusirine sediments, which have
the radiocarboniec age of 20220:+500/TA-733/, 18720+ 150/TA-1681/ and
17200 +500/TA-1680/, correspond to the domination of dry steppe vege-
lation in the lake depressions, Besides, a considerable amount of long
-transported pollen of trees and shrubs ( Picea schrenkiana, Cedrus deo-
dara, Pinus sp,, Betula sp, ) is found in the spectra, This is probably
connected with larger areals and higher {imber-line in the Tien Shan
and the pamirs during the referred period, The climate of those times
was warmer and more humid than it is now at the same altitudes
( Hugonon, llaxomon, [llvmona, 19793 Cesactnanos, Bepforcran, Jluisa,
1986 ) .

In the end of the Jl.ate pleistocene, 16-11 thousand years ago, the
glaciation reached its maximum in the mouniains of Central Asia,
It was accompanied by continual increase in aridity and decrease of
glaciers and meltwater, Jn conditions of cold arid climate the high-
mountain lakes dried up and disappcared, Glaciers descended into lake
depressions,Glacial deposits mantled compltely or partially the Lale-
glacial lacustrine deposits in Lake Chatykul and Karakul depressions
and dammed up Lake Sonkul,

The frequency of spore-and-pollen from high-mountain lacustrine
sediments of that period is very low, The microfossils have preserved
badly, they contain mainly xerophyte pollen ( Ephedra spp,, Chenopo-
diaceae, Ariemisia spp.). some long-transported pollen grains of trees
and shrubs can be distinguished, This is explained by the remarkable
descent of the timber-line in the mountains and the appearance of
high-mountain cold desert communities in lake depressions,

On lower altituds, i,e, in the depression of Lake Issyk Kul, the
steppe-desert and dry steppe vegetation dominated, Considcrable regre-
ssion of lake level started,

The climate of that period in high mountains may be characterized
as cold and extremely arid ( CepeGpannnnn M [p,, 1980; Oacpo Mcenix-
kyas Y teuRemmuwm,,,, 1986,

In the Early Holocene the glaciers started to retreat,In depressions
the alpine regime was restored, The increase in meltwater brought
about the transgression of lakes and accumulation of coarse deposits
on their bottom, According to our calculations, the sedimentation
rate was 2,0-2.5 mm per year 10-8 thousand ycars ago, The waler-level

in Lake Chatyrkul was 12 m higher than it is at present and (he area



2 17 D, V. Sevastyanov 3, i @i PUedrh il i niddy — 19 —

=" 3 PR P — e — - S — —

of the lake was 3 times larger, At the same {(ime the water-level in
Lake Sonkul dropped down as a result of (he destruction ol glacier
dams and the lake waters penetrated inlo the South-East_ In the spore-
and-pollen spectra of those times the share of mesophytic communities
and that of Artemisia pollen increased with respect Lo Chenopodia-
ceaec and the contribution of long-transported pollen of "icea schren-
kiana was remarkable, The above evidence shows a gencral rise in
temperature and improvement of humidity conditions in the highmoun-
tain regions ( Oaepa Taun-Iana,,,, 1980) .

The period of Middle Holocene (8000-4000 years ago) was con-
spicuous due to variations in climate, At the beginning of the period
the climate became remarkably arid, Probably at the same (ime the
area of the lakes decreased, About 6000 years ago the climatic amelio-
rativn took place with respective changes in the landscapes of the
Tien Shan and the Pamirs, In the basins of Lake Chatyrkul, Sonkul
and KNarakul the glaciers decreased, At that time the content of orga-
nic matter and calcium carbonates increased in boltom sediments, At
thie beginning of the Middle Holocene the CaCQO, content in lacustrine
sediments was 28-41 per cent, reaching its maximum ( 54,7 per cent )
in younger layers which accumulated approximately 5500 years ago,
This was followed by a decrease in calcareous compounds up to 30 per
cent about 4500 ycars apo and up to 17-19 per cent about 3000 years
age, The organic matter content in the sediments ol Lake Chatyrkul
has also been studied, It reached its maximum (31 per cent) about 5000
years ago, The average calculated sedimentation rate in the lakes in
the Middle Holocene is the following: about 1,1 mm per year in Lake
Chatyrkul, 0,7-0,8 mm per year in J.ake Sonkul and 0,9-1,2 mm per
year in f.ake Rangkul ( Cenacrmanos u Zp,, 1986) .

On the spore-and-pollen diagram ( Fig,1) the spectra TIl and 11 of
pollen zones illustrate the middle Holocene in ihe depression of Lake
Chatyrkul, In the composition of zone IJl high conient of Ephedra
spp, pollen ( More than 20 per cent ) and that of Chenopodiaccae (about
20 per cent ) has been identified with complete lack of the pollen of
mesophytic communities, Pollen of trees( Picea schvenkiana, Pinits,
Betula) has a sporadiec curve, among shrub pollen Nitraric is worth
mentioning,

The pollen zone Il corresponds to the period of 6000-5000 years
ago and coincides with the Holocene elimatic optimum, The spore-and-

pollen spectra reveal a sharp decrease in Ephedra pollen, increase in
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Artemisin pollen and the appearance of mesophyte pollen, represented
by the genera Ranunculaceae,i.iliaceae, Caryvopgyllaccae, Polygonaceae,
l.ecuminosae, Rosaceae, Crunciferae, Geraniaceae, Uwmbelliferae, Labia-
tae and Composite,

" The spectra reveal the existence of ihe pollen of aquatie and littao-
ral plants, such as Sparganium sp,, Potamogeton sp,, and Typha sp, The
long-transporied pollen content of the trees is the same as if s in
zone 11{, however, shrub pollen, viz, that ol Lonicera sp,, Nitraria
sibirica, ITippodhaé rhamnoides and Tamarix, is also rcepresented, This
refers to o possible extension of areal of shrubs in the river valleys
and on foothills,

The diminuation of glaciers and incredase in the humidity of moun -
tain regions caused the water-level rise in high-Mountain lakes, The
aqualic and litloral specivs ( Faucheria sp,, Charales)began to flourish
in the shallow parts of lake Chatyrkul, Sonkul and Rangkul,

The data given above permit us conclude that in the Middle Tlolo
cene the climate of lake depressions ol the Tnner Tien Shan and the
Inast Pamir was relatively warm and humid,

Noliceahle changes in climatie conditions teok place 4000—3500
years ago in the high-mountain regions of Ceniral Asia, The spore.
and-pollen specira of the sediments of the Chatyrkul depression reveal
the growth of the percentage of xcerophyte pollen content ( IFig, 1,
pollen zone 1), such as that of Ephedra spp, and Chenopodiaceae,
Amouny the latter Eurotia cevatoides, Atriplex oblongifolia, Nalidium
caspicim and RKochia prosirate have been specified,

fJuring the past 3000 years the development of elimatic conditions
in the regions of the Tien Shan and the Pamirs was characterized by
the desiceation of the elimate, diminuvation of the sedimentation rate
in lakes and lowcring of lake level, In the vegetation of mountaiu
depressions of the Tien Shan,high-mouniain steppes and steppe-deseris
started Lo prevail, In the Pamirs the vegetation became more xerophy-
tic, approaching Lo the present state ( Anemunckast w ap,, 1985),

The spore-and-pollen diagram ( Fig, 2) presents the data on Lake
Sonkul scdimentsyformed during Lhe Late [Holocene,in lacustrine sedi
menis the organic matter content is decreasing as compared with the
deposits formed during the climatic optimum, There are also several
changes in the grain-size composition( K)and sorting (kl, >, which
look pluce about 2000 years ago, This was possibly connected with

the activity of glaciers on the catehment of Lake Sonkul,
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1500 years ago thc Ll:nmtﬂ becam{" more arid ﬂncl this hruus.,ll.
about the regression of the lakes investigated, This process has conti-
nued up to now, In the sedimenls of Lake Sonkul, dated 1540-707
TA-944,7, molluses Radix lagotiis ( Schram ), Odhneripisidion stcwart:
I'reston and Falvaie cristate ( Miller) have been found, which are
characteristic of well-warmed small water-bodies ¢ Jdnurvuron u np,,
1980),

The sporec-and-pollen spectra of that period are characierized by
the increase in the percentage of the xerophyte ( Ephedra ) pollen,
whereas Lthe Artemisia pollen has a tendency to decrease, Dry steppe
communities began Lo domipate in the Sonkul depression, those of
steppedeserts and deserls in the Wesl Pamir lake depressions,

According to historical and archaeological evidence the Mth-16th
centuries A, D, stood out as a period of warm and dry conditions in
the Tien Shan, At {hat time a regression and drying of lake depressi-

ons toek place in Lake Sonkul and lssyk Kul ( Oacpa Tans-Tilausn
1980 ),

e}

fn the 17Lh-18th centuries A, D, a transgression was observed
the lakes of the Tien Shan and the Pamirs, It was causced by the

1
i -
creasing humidity,by cooling and by the aclivities of the glacicrs, AL
that time Lake Chatyrkul level was 4 m higher than it is at present,
that of Lake Sonkul was 2 m and ol Lake Issyk Kul 12 m hieher than
it is now ( Osepo Mcenmx-Kyun W realtenwsinm,,,, 1986),

Al present Lake Chatyrkul,Sonkul and Issyk Kul in the Tien Shan
and lLake Rangkul, Shorkul and Sasykkul in the Pamirs are in the
regression phase, llowever, several high-mountain lakes with sufficient
feeding from glaciers show signs of {ransgression, v,g. Lake Rharakul,
Sarezhskoye and Yashilkul in the Pamirs,

Henee, The evolution of high-mountain lakes in the Late Quatern-
ary in Central Asia has procceded under the influence of complicated
climatic [luctuations, Cold and dry conditions were accompanicd by
the deercase in ablation, mellwater discharge and regression of lakes,
Warm and humid conditions in high mountains brought about the
retreal of glaciers, strengthening ol meltwater discharge, intensive

accumulalion ol lacusirine scdimenls and Lransgression of lakes,
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