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Application of diatom analysis for the study of the history 
of the lakes of north-west USSR. 

N.N. Davydova. 
in Istoriya Ozer; Trudy Vsesoyuznogo Simpoziuma.... 

Vilnius, 1970. 

During late - and post-glacial times lakes played a leading 
role in the development of the landscape of the North-west 
European part of USSR. A variety of geographic circumstances 
created great variegation of natural conditions in lakes and 
determined the composition of their diatoms. The basic stages 
of the development of the diatom flora of lakes (Table 1) are 
linked with general climatic changes. 

At the end of subarctic times the lakes were inhabited 
by a cold-loving, poor-in-composition diatom flora. Sediments 
of this age are found in. the base of lake deposits of Ladoga 
and Onega lakes (Abramova, Davydova and Kvasov, 1967; Davydova, 
1967) in a series of lakes of the Karelian isthmus - Krasnoye 
(Vishnevskaya, Davydova, 1967), Lopata, Glukhoye, Vuoksa 
(Malyasova, Spiridonova, 1965), in the ancient Ivinsk lake 
(Zhuse, 1939), in lakes of Lithuania — Kuvintas, Bebrukas, 
Il'gis and others (Kabailene, 1965), in lakes of the central 
zone of the European part of U S S R - Somino (Kozyrenko, 196l), 
Ushchemerovo, Yaroslavsk District (Korde, 1956), B.* Medvezhe 
Moscow district (Zhuze, 1961), in the lake Tur and others of 
the Yolynsk district (Oksiyuk, 1957). 

The deepwater regions of large periglacial lakes of the 
North-west are inhabited by plankton diatoms of the genera 
Melosira and Cyclotella. 

This flora is found in sediments of lakes Ladoga and 
Onega, and in deposits of the pelagial of Lake Krasnoye. On 
the bottom of the shallow parts of lakes Glukhoye, Ivinsk, 
Lopata, and in the littoral of Lake Krasnoye, in this time 
the cold-loving littoral diatoms developed. Characteristic 
of the flora of some late-glacial lakes of the Baltic area 
(Bebrukas) and the central zone of the USSR (Somino) appears 
to be the dominance in them of cold-loving diatoms of the genus 
Cyclotella, and the absence of Melosira islandica subsp, helvetica, 
so characteristic for oligotrophia lakes in the region of the 
Baltic shield. Lakes of medium depth (Il'gis) are inhabited 
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by Melosira arenaria, M.italica, Stephanodiscus astraea, 
Epithemia turgida. I n shallow-water lakes (Zhuvintas, 
Ushchemerovo) dwell numerous littoral diatoms. To late-glacial 
times belongs, probably, the fossil flora from the sediments 
of the B. [Swamp?] Medvezhe of the lake near Moscow where are 
found the ancient cold-loving Melosira islandica, living at 
present only in the lakes of Iceland, M.baicalensis - typical 
diatom of the pelagial of Baikal, and Stephanodiscus binderanus, 
The exact age of this flora is not established, possibly it 
is older (inter-glacial?). The late-glacial stages of lake 
Tyr, Volynsk district, are characterised by cold-loving diatoms. 

Thus, at the start of the Holocene in lakes of the European 
part of USSR in the severe conditions of the late-glacial 
the cold-loving diatom flora was formed, and certain regional 
differences in the composition of the dominant species were 
marked. 

The diatom flora of the early Holocene - pre—boreal and 
boreal times-is known from the same points as that of the 
late-glacial, and also from the lakes of Karelia (Lak, 1963; 
Molder, 195l), Nero Yaroslavsk district and Galichski Kostromst 
district (Korde, Ulomskii, 1959). It is similar in composition 
to the flora of the lake-glacial. The warming-up of the climate 
was expressed in the moderation of natural conditions in the 
lakes and the advance into northern lakes of diatoms of temperate 
latitudes, that led to the appearance of a great variety of the 
composition of the diatoms. In the Ladoga and Onega basins 
in the boreal epoch there continued to exist the deep lake 
basins with mass Melosira islandica.subsp. helvetica, Stephanodiscus 
astraea and others. Similar is the copiposition of the dominant 
species of the indigenous deposits of the pelagial of lake 
Krasnoye. Among the mass forms are found Melosira granulata, 
M. distans var. alpigena, M.italica et subsp. subarctica, 
Cyclotella ocellata. 

Characteristic features of the early stages of development 
of the diatom flora in lakes of Karelia are described by 
G.Ts. Lak (1963). Melosira islandica subsp. helvetica 
dominates in the boreal epoch and in the ancient Ivinsk lake, 
which at this time was united with Onega. The composition 
of the littoral diatoms from the Ivinsk basin and lakes of 
the Karelian isthmus is similar to the composition of diatoms 
of late-glacial times. However in Ivinsk lake at this time 
some of the ancient cold-loving species, such as Cocconeis 
disculus disappear, and in lakes Krasnoye and Glukhoye 
Melosira arenaria develops in mass. 
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In the Baltic area pre-boreal and boreal time was characterised 
by a certain dryness of climate that was accompanied by a 
shallowing and partial swamping of lakes. As a result of this 
the number of planktonic and benthic species Was reduced (Bebrukas). 
A wide distribution of the inhabitants of the overgrowth was 
obtained. 

The rich and varied-in-composition diatom flora of the 
early Holocene is found in sediments of lakes of the central 
zone of the European part of USSR - Somino, Ushchemerovo, Nero 
and Galichskoye, in which are discovered in mass various 
Cyclotella and numerous benthic diatoms (Fragilaria, Navicula, 
Cymbella, Gomphonema). In lakes of Volyn in the early. Holocene 
is preserved a characteristic late-glacial complex of diatoms, 
but if originally diatoms were found singly in the deposits, 
then in the early Holocene they appear in great quantity. 

Thus, in the complexes of diatoms of the early Holocene 
everywhere appears an evident succession from the earlier complexes. 

The diatom flora of the. middle Holocene is known from 
many lakes of the European part of USSR. In Atlantic time, 
with maximal, warming-up of climate, there set in more favourable 
conditions for the settling of moderately warmth-loving 
diatoms in the water bodies of the central zone of the European 
part of USSR and the North-west, The diatom flora of the large 
lakes - Ladoga and Onega — is substantially enriched. In lake 
Krasnoye, Shot-lake and other lakes of Southern Karelia, both 
planktonic and numerous benthic diatoms attain mass development. 
Ivinsk lake in Atlantic times significantly filled up with 
deposits. In this the number of planktonic species is sharply 
reduced, there appear various Eunotia, Pinnuiaria, characteristic 
for strongly humified water-bodies. The lake is gradually 
transformed to a swamp. In water-bodies of the Baltic area 
and the central gone of USSR the diatom flora in. Atlantic 
time is richer in composition. This stage is characterised 
by significant eutrophication of lakes. In some of these still 
dwell ancient species: Cyclotella ocellata, Opephora martyi. 
The epoch of warming-up climate led to a drying-up of Volynsk 
lake that was expressed in almost complete absence of diatoms 
in the deposits. 

In sub-boreal time, when the climate is characterised 
by somewhat greater aridity by comparison with the preceding 
epoch, in water-bodies of Karelia marked changes in water-supply 
were absent, and therefore the composition of diatoms did not 
substantially change, whereas in the Baltic area (in the shallow 
lakes of Lithuania) stages in the drying-up and degradation 

of lakes are expressed more clearly. In deposits of sub-
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boreal times here in mass is found in epiphytic flora of 
Bpithemia. The shallowing and impoverishment of the diatom 
flora is recorded in shallow-water lakes of the central 
zone of USSR (Ushchemerovo, Somino), where the number of 
planktonic diatoms was reduced and the quantity of benthic 
species was increased. In the deeper lakes is preserved a 
diatom flora similar to the Atlantic. At the end of Atlantic 
and in sub-boreal time in rich diatom flora colonized numerous 
water-bodies of the Kol'sk peninsula, on the bottom of which 
diatomite was formed. (Poretskii, Zhuze, Sheshukova, 1934) 

The middle Holocene is the time of the climatic optimum 
and the richest development of freshwater diatoms in lakes, 
the time of the farthest advance of many species to the north 
and the colonization by them of water-bodies of high latitudes. 

In the' late Holocene-in sub-Atlantic time-occurred a certain 
deterioration of climate. The diatom flora of sub-Atlantic 
time is identical with the modern and is better studied. It 
is known in the deposits of many lakes. In lakes of the Kol'sk 
peninsula there continue to accumulate layers of diatomite. 
The composition of diatoms in these has not changed from 
Atlantic to present times. The formation of diatomite occurs 
in a series of lakes also of more southerly latitudes in lakes 
of south Murmansk district, in northern and southern Karelia 
(Pel'sh, Chernov, 1939; Chernov, 1939). In the larger lakes in 
the south of Karelia the diatomite is formed from species of 
Fragilaria. In lakes of the Onega-White Sea, watershed (Sheshukova, 
1949), the sub-Atlantic diatom flora by its composition is 
characteristic for lakes of the margin of the Baltic shield. 
In the bottom deposits the dominating forms appear planktonic 
species of Melosira and numerous benthic species. In the late 
Holocene the diatom flora of Ladoga and Onega lakes did. not 
undergo significant changes in the same way. as the flora of 
the lakes of Karelia and the Onega-Ladoga isthmus. 

In the Baltic area, sub-Atlantic time is characterized 
by a somewhat greater humidity of climate by comparison with 
sub-boreal, that was expressed by a raising of lake levels. 
The diatom flora of sub-Atlantic time is similar to the Atlantic, 
but the number of species of Cyclotella is reduced. Numerous 
epiphytes develops Epithemia, Cymbella, Gomphonema. In the 
central zone of USSR in sub-Atlantic time the basins of certain 
lakes appear to a significant degree filled with deposits. 
There occurred the shallowing of lakes Somino and Ushchemerovo 
that involved in itself the disappearance of planktonic species 
and mass development of diatoms of the benthos. The composition 
of diatoms in lakes Nero and Galichskoye remains the same as 
in the middle Holocene. In Volyn there set in a period of 
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inundation and raising of lake levels, where benthic diatoms 
are established. 

The modern diatom flora of lakes was formed as a result 
of a change of geographic circumstances during the period of 
continuous evolution of diatoms. More clear characteristics 
distinguish the lacustrine complexes of diatoms of the late-
glacial and Atlantic times. The late-glacial is a time of 
significant impoverishment in the composition of the cold-
loving diatom flora. In lakes on the margin of the Baltic 
shield the leading position was taken by northern species of 
Melosira and in the more southerly districts by species of 
Cyclotella and cold-loving benthic diatoms. 

The epoch of the climatic optimum - Atlantic time - is 
the second characteristic stage in the development of diatoms, 
when the lacustrine diatom flora was distinguished by greater 
richness and variety, preserving in this its regional peculiarities. 
The composition of diatoms of the late Holocene is similar to 
the modern. In the late Holocene occurs a certain impoverishment 
of the diatom flora, combined with a deterioration of the climate. 
In the central zone small lacustrine basins are filled up with 
deposits and lakes pass into the dystrophic stage. 

The character of the diatom population of lakes depends, 
thus, on geographic position and natural peculiarities, and 
besides this, the diatom flora in developing preserves in 
its composition many elements of preceding times. 



Literature. 

Abramova S.A., Davydova N.N., Kvasov D.D. History of Ladoga lake in 
the Holocene according to data of spore-pollen and diatom analyis. 
Istoriya, ozer Severo-zapada, L. 1967. 

Vishnevskaya E.M., Davydova N.N. History of lake Krasnoye (Karelian 
isthmus) according to data of diatom analysis. 
Istoriya ozer Severo-zapada, L. 1967. 

Davydova N.N. History of Ladoga and Onega lakes according to data 
of diatom analysis, 

Materialy II Simpoziuma po Istorii Oser Severo-Zapada SSSR. 
Minsk, 1967. 

Zhuze A.P. On the. history of the ancient Ivinsk lake in the upper 
river Sviri. 
Izv. Geogr. Ob-va, 71, 9, (1939) 

Zhuze A.P. Diatom algae in marine and continental sediments of 
Holocene age. 
Voprosy golotsena, Vilnius, 1961. 

Kabailene M.V, Some problems of stratigraphy and paleogeography of the 
Holocene. 
Stratigrafia chetvertichnykh otlozhenii i paleogeografiya 
antropogena yugo-vostoka Litvy. Vilnius, 1965. 

Kozyrenko T.F. Diatom flora of Holocene sediments of lake Somino, 
Voprosy golotsena. Vilnius, 1961. 

Korde N.V. Biostratification of sediments of lake Ushchemerovo and 
basic stages of its history. 
Tr. Labor, saprop. otlozh.,vyp. 6, 1956. 

Korde N.V. Typological characteristics of sediments of lake Nero. 
Tr.Labor.saprop.otlozh., vyp. 6, 1956b. 

Korde N.V., Ulomskii S.N. Brief characteristics of the hydrological regime 
and microscopic aquatic population of lake Galichskoye. 
Tr. Labor. saprop. otlozh., vyp. 7, 1959. 

Lak G, Ts. Diatom algae of lake sediments of Karelia. 
Dokl.Akad.Nauk SSSR, 148, No. 1, 1963. 

M alyasova E . S . , Spiridonova E.A. New data on stratigraphy and paleogeography 
of the Holocene of the Karelian isthmus, 
Baltica, Vilnius, Vol. 2. 1965. 



Oksiyuk O.P. Flora of diatom algae of lakes of the Volynsk district 
and their history. 
Ukr.bot.Zh. 14, No. 1, 1957. 

Pel'sh A.D. & Chernov V.K. Phytobiological examination of lakes of 
South Karelia in connection with the search for diatomite. 
Uchen.zap. LGU, No. 30, 1939. 

Poretskii V.S., Zhuze A.P., Sheshukova V.S. Diatoms of the Kol'sk 
peninsula in connection with the microscopic composition of 
Kol'sk diatomite. 
Tr. Geomorfol. In-ta AN SSSR, vyp. 8, 1934. 

Chernov V.K. Results of, algological examination of lakes of Murmansk 
district in connection with the search for diatomite. 
Uchen.zap. LGU, No. 30, 1939. 

Sheshukova V. S. Diatom algae of silt sediments and underlying clays 
from lakes of the Onega-WhiteSea watershed. 
Tx.Leningr.Ob-va estestvoisp. 69, vyp. 3, 1949. 

Molder K. Beitrage zur Kenntnis der rezenten Diatomeenflora 
Ostkareliens. 
Ann. Bot. Soc. Zool.-Bot. Fenn., 25, No 1, 1951. 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notice 
 
 
Please note that these translations were produced to assist the scientific staff of the 
FBA (Freshwater Biological Association) in their research. These translations were 
done by scientific staff with relevant language skills and not by professional 
translators. 
 
 
 


