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Complex study of relief forms and sediments was carried out in the
Central and Eastern parts of Russian Plain. For the first time the frag-
ments of ancient denudation surfaces and ancient fluvial valleys, the end-
moraine seedbeds and the fluvioglacial fields of Late Pliocene-Early
Pleistocene have been determined basing on the lithologic-mineralogical,
palynological data and definitions of absolute age by the radiothermolu-
minescent (RTL) method. These new data not only compliment bur also
import a new sight on the relief and sediments development of the cen-
tral and eastern parts of Russian Plain.
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INTRODUCTION

The forms of relief of the Central and Eastern parts
of Russian Plain are of different origin. The after Eocene
history (the last 30-35 mln. years) of relief and sediments
development is very complicated. According to modern
investigations, the glacial and fluvial relief forms of after
Middle Pleistocene age are morphologically expressed
on the territory under study, which connected with the
prevailing of continental glaciations and fluvial activity
among other geomorphological processes in Middle Pleis-
tocene-Holocene (Lazukov, 1980, Spiridonov, 1978, Suda-
kova, 1982).

Up to now there are still a lot of problems in the deter-
mination of the origin and age of relief forms and sedi-
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ments of this region. The age of buried relief forms and
sediments is not completely established and is taken within
wide limits from Eocene till Middle Pleistocene in a com-
parison with neighboring regions on Russian Plain.

Study of relief forms and sediments was carried out in
the Oka, the Vetluga (tributary of the Volga river), the
Kama and the Vjatka river basins in 1995-2000 (fig. 1).
The aim of this study was to get new and additional infor-
mation about the facial-genetic peculiarities of glacial and
fluvial deposits, which develop the relief in the Central
and Eastern parts of Russian Plain, and to use these new
data for the reconstruction of stages of relief development
in Late Pliocene-Eatly Pleistocene.

METHODS

The stratification of Late-Cenozoic (Pliocene-Pleisto-
cene) sediments was based on determination of absolute
age, lithologic and mineralogical composition of sedi-
ments and arrangement the strata in relief. The determi-
nation of the genesis and facial features of sediments,
deposition mediums was mainly based on lithological-
mineralogical analysis of sediments that is a part of com-
plex lithological approach. The lithological-mineralogical
analysis of more than 25 sections of sediments of different
origin of the Late Cenozoic has been done. It was based
on the optical microscopic investigations of light and
heavy fractions of fine sand (0,1-0,25 mm), mineralogical
and petrographic composition of fine (1-2 mm) and
coarse gravel material. The absolute ages of sediments un-
der investigation have been obtained by radiotermolumi-
nescent analysis (RTL). The spatial correlation of mor-
phologically expressed and buried relief forms of glacial
and fluvial origin has been done.



RESULTS AND DISCUSSION

According to new data obtained we determined some
stages in history of relief development.

Before Pliocene Stage of relief development is very com-
plicated and is not completely understood yet because of
insufficient amount of data (fig. 2). We can say only that
the studied territory was under the influence of denuda-
tion and erosion processes in conditions of calm tectonic
movements from the beginning of Middle Palacogene. The
processes of accumulation and fulfillment in river valleys
began in the second part of Miocene.

The studied fragments of the denudation-accumulation
level are probably of Palacogene-Neogene age (tab. 1).
They are spread in the central parts of top surface with
altitudes of 200-270 m.

Sediments of this level in the Upper Oka river basin
are presented by the weathered and washed up product
of Cretaceous sandstones (K,ab - K,s). These are pebbles,
gravel and clay sand. The detritus and pebbles are mainly
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FIG. 1 - The studied area.

& Location of the studied ter-
ritories in the Central and
Eastern parts of Russian Plain.

1. The Upper Oka River basin.
2. The Vetluga River Basin.
3. The Kama and the Vjatka

of local origin-limestone, flint and sandstone. The pebbles
are well rounded and weathered. Mineralogical composi-
tion of heavy fraction of fine sand shows the prevailing of
stable minerals such as ilmenite, garnet, tourmaline, stau-
rolite, rutile and zircon. There are also typical for the sea
deposits minerals such as glauconite and aragonite.

The sediments of Neogene age in the Kama river basin
are presented by laminated sand with pebbles and gravel.
The pebbles are very weathered. Pebbles, gravel and
coarse sand are presented by quartz, flint, shale, sandstone
and limestone. In mineralogical composition of heavy frac-
tion of fine sand stable minerals prevail-ilmenite 38 %, epi-
dote 20%, staurolite 15 %, kyanite 7 %, rutile, zircon, gar-
net and tourmaline. Amphiboles, pyroxenes, biotite are in
traces. The lithologic-mineralogical characteristics testify
that these sediments are, probably, of alluvial-proluvial or-
igin. The absolute age of the sediments was obtained as
3,1-4,6 mln. years.

The sediments of Miocene (N,) were admittedly stud-
ied in the ancient valley of the Protva River (the Upper
Oka river basin). The sediments are presented by sand



TABLE | - Correlation table of sediment stratification and location of the
studied sections in the Kama, the Vjatka, the Vetluga and the Upper
Oka River Basins
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pyroxene 9%, tourmaline 7 %, rutile 4 %, zircon, and kya-
nite. The heavy mineral yield was insignificant —0,25 %.
The lithologic-mineralogical characteristics testify that sed-
imentation occurred in calm hydrodynamic conditions.
Probably, these are sediments of coastal part of lake on
alluvial-proluvial plain and are the erosion product of Cre-
taceous sandstones.

The studied sediments of Late Pliocene (N,)) in the
Kama river basin are presented by heterogeneous sand,
gravel and pebbles material with slanting cleavage. There
are well rounded fragments of sandstone and ferriferous
gravelite among gravel and sand fraction. In the minera-
logical composition of heavy fraction epidote (26%), il-
menite (17 %), iron hydroxides (21%), staurolite (10%)
prevail. The accessorial minerals are rutile, zircon, garnet,
kyanite, tourmaline hornblende and pyroxene. The litho-
logic-mineralogical characteristics, such as frequent chang-
ing of lithologic composition, the type of cleavage, inten-
sive ferruginosity, testify that these sediments are of the
alluvial-proluvial origin. The absolute age of the sediments
was determined as 890+220 thous.years. This kind of sedi-
ments was studied in the Oka and the Vetluga river basins.
The absolute age was determined as 880-1200 thous.years.

The Early Pleistocene Stage. The glacial relief forms of
Pokrov Age of Early Pleistocene (Q,pk) we have found
and described for the first time in the Upper Oka river ba-
sin. The fragments of exhibited relief forms of glacial ori-
gin remain on the top surfaces. The sediments of this age
cover the top surfaces with the altitudes 240-250 m. These
sediments are presented by boulder pebbles, gravel and
sand. The surface of fluvioglacial accumulation extends on
the altitudes 140-155 m. The sediments are presented by
interstratifying ferriferous sand, pebbles and gravel. The
pebbles are mainly of local origin-limestone and flint (up
to 73 %). In mineralogical composition of heavy fraction of
fine sand both stable and unstable minerals present-am-
phiboles, garnet, hematite, iron hydroxides, ilmenite and
aragonite. Content of minerals is not constant at different
depths of the cut. The lithologic-mineralogical characteris-
tics testify that these sediments are, probably, of alluvial
(of cold stage) or fluvioglacial origin and have been
formed in the course of washing up of Jurassic, Cretaceous
and ancient Neozoic sediments. The absolute age of the
sediments was determined as 682.000 years. The fluvial re-
lief forms and complicated alluvial-proluvial sediments
have been formed during this period in the Kama, the
Vjatka and the Vetluga river basins.

The sediments of Ilin Age (Q,il) were first described
at the Upper Oka river basin. These sediments fill up the
fragments of ancient river cuttings at least on the altitude
140 m. They lay in the basis of 1 and 4 river terraces. The
sediments are presented by fine clay sands and siltstones
with plant fragments and shell detritus. In mineralogical
composition of heavy fraction of fine sand minerals of flat
shape and little density prevail-mica, hornblende and arago-
nite. Garnert, ilmenite, rutile, zircon, epidote and pyroxene
are presented in traces. The heavy mineral yield was insig-
nificant-up to 5%. The lithologic-mineralogical characteris-
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tics testify the sedimentation in shallow lacustrine basin with
calm conditions and good access for oxygen. The absolute
age of the sediments was determination as 598.000 years.

Glacial relief forms of Early Pleistocene (Oka stage
(Q,0k)) were first found and described for the Western
part of Spas-Demensk Range in the Upper Oka river ba-
sin, Moraine and fluvioglacial sediments of this age devel-
op the Spas-Demensk Range on the altitude 260 m. Mo-
raine contains pebbles with boulders of limestone (60%)
and flints. In mineralogical composition of heavy fraction
of fine sand hornblende 12 %, biotite 13 %, garnet 9% and
ilmenite 7 % prevail. It contains also Neogenic calcite and
iron hydroxides. Content of minerals is not constant at dif-
ferent depths of the cut. Fluvioglacial sediments lie on the
moraine and are presented by alternation of sands, gravel
and pebbles. Moraine and fluvioglacial sediments are char-
acterized by the similar petrologic and mineralogical com-
position. The absolute age of the sediments was deter-
mined as 380-410.000 years.

The alluvial sediments of the beginning of Middle
Pleistocene (Likhvin Stage - Q,lh) were studied in the Vet-
luga river basin. In mineralogical composition of heavy
fraction of fine sand magnetite, ilmenite, garnet, epidote
and iron hydroxides prevail. Zircon, rutile, staurolite and
amphiboles are presented in small quantities.

CONCLUSIONS

1. For the first time the fragments of the denudation-
accumulation level probably of Palacogene-Neogene age
were found and described in the Kama and the Upper
Oka river basins. In mineralogical composition of heavy
fraction stable minerals such as ilmenite, epidote, garnet
and staurolite prevail.

2. For the first time the fragments of Late Pliocene riv-
er valleys were found in the Kama, the Vjatka, the Vetluga
and the Upper Oka river basins. At least 2 cycles of
cutting-accumulation during Late Pliocene have been es-
tablished. In mineralogical composition of sediments from
ancient river cuttings epidote, ilmenite, staurolite, garnet
and tourmaline prevail.

3. The large exhibited relief forms of glacial origin of
Early Pleistocene (Pokrov and Oka Glacial Stages) were
established and described. In mineralogical composition
of glacial sediments amphiboles, garnert, biotite, iron hy-
droxides and ilmenite prevail.

4. The buried relief forms of fluvial origin of Early and
Middle Pleistocene were established in the Upper Oka
and the Vetluga river basins. In mineralogical composition
of alluvial sediments mica, amphiboles, garnet and arago-
nite prevail.

So, it was established that minerals typical for local dis-
tributive provinces prevailed in mineralogical composi-
tions of Late Pliocene sediments in the Oka and the Kama
river basins. The input of minerals typical for remote dis-
tributive provinces increased in Early Pleistocene sedi-
ments in Oka river basin due to introducing by glaciers.
But at the same time minerals typical for local distributive
provinces prevailed in sediments in the Kama river basin.



5. The paragenesis of glacial and alluvial sediments of
Early Pleistocene in the Upper Oka river basin was deter-
mined: moraine ridges on the west of territory under study
and alluvial deposits of the ancient river valleys on the east.

6. The peculiarities of sediments formed in Central
and Eastern part on Russian Plain in Early Pleistocene
were shown. The glacial sediments (moraine and fluviogla-
cial) have been developed during the cold periods in the
Upper Oka river basin. At the same time alluvial-proluvial
sediments have been formed in the Kama, the Vjatka and
the Vetluga river basins.
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