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Based on thermoluminescence (TL) datings of Mid- and Late Pleistocene se-
diments, fine-grained sands of aquatic origin have been attributed to the Snaigupéle
(Drenthian-Warthian) Interglacial of Middle Pleistocene in the lowermost part of
Vilkiskés exposure. TL dates of sediments in the uppermost part of the section
allowed to determine the age of Merkiné (Eemian) Interglacial and Nemunas
(Weichselian, Vistulian, Valdaian) glacial of Late Pleistocene.
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INTRODUCTION

Most glacigenic sediments, which are dominant Qu-
aternary deposits in Lithuania, are barren of datab-
le organic matter. We have studied the optically sti-
mulated luminescence (OSL) of limno-alluvial san-
dy-gravel and sandy deposits with interbeds of soil
and silts of Late Pleistocene which has a rich set of
1C dates (Gaigalas and Hiitt, 1995). Most deposits
from the palacolake with broad, low-gradient floor
are inferred to be more favourable to accurate TL
and OSL dating. The lacustrine, glaciolacustrine, aeo-
lian, soil and fluvial sediments of Pleistocene in Li-
thuania are a rather good object for a correct both
TL and OSL dating techniques and for receiving
correct dates of absolute age (Gaigalas, 2000).

A different conclusion was drawn about the age
and origin of Pleistocene deposits in the Neris Ri-
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ver valley between the Belarus border and the Vil-
nius city. The present study is focused on the Vil-
kiskés exposure (25°22° 35" NL; 54°50°’16" EL). San-
dy sediments in this section have been studied in
the last century. Their stratigraphical position and
genesis were a subject of controversy among the re-
searchers. After Z. Malinauskas (1991), the Vilkis-
kés outcrop sediments were accumulated by salta-
tion of alluvial sand in a fluvial stream in the Mer-
kiné¢ (Eemian) Interglacial time. In J. Satkiinas’
(1993) opinion, the sandy sediments were accumula-
ted at the beginning of the Buténai (Holsteinian)
Interglacial in the lacustrine basin. A detailed struc-
tural, textural and compositional research of the Vil-
kiSkes and Tartokai outcrops was carried out by a
group of authors (Bardziuviené, Sinkiinas, Jurgaitis,
Satkiinas, 2000). They proposed a relation of older
lacustrine sediments with the Buténai (Holsteinian)
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and of the younger ones with the Merkiné (Eemian)
Interglacials.

The objective of our present investigation was
the chronostratigraphical subdivision of the Vilkis-
kés section, using the methods of thermolumines-
cence dating. This section comprises some different
lithocomplexes of the Mid- and Late Pleistocene.
The bed form, composition and structure of the de-
posit are a result of deposition during different pha-
ses of sedimentation of two glacial-interglacial cyc-
les (Bardziuviené et al., 2000).

HISTORICAL BACKGROUND OF THE MID- AND
LATE PLEISTOCENE STUDY

The Mid- and Late Pleistocene in Lithuania are pro-
bably more intensely studied than the other subdi-
visions of the Pleistocene. Several periods can be
distinguished in the development of views on the
defining and stratigraphic division of the Nemunas
glaciation and Merkiné interglaciation (Gudelis,
1961; Vaitiekunas, 1968, 1969; Kondratiené, 1960,
1965, 1996; VonsaviCius, 1967, 1984; Gaigalas, 1979,
1984, 1988, 1994, 1995; Gaigalas and Satkiinas, 1994,
1996; Satkiinas, 1996; Gaigalas and Hutt, 1996 et al.).

Mid- and Late Pleistocene deposits in Lithuania
became known from the middle of the 19th century.
Lately a number of exposures with interglacial for-
mations have been discovered and examined in Li-
thuania. Most of them are situated in the south-
eastern part of Lithuania within the limits of the
Baltic Highlands, which belong to the belt of margi-
nal-accumulative and periglacial deposits of the last
Nemunas glaciation.

In 1935 C. Pakuckas was the first to find some
outcrops of buried peat and gyttja in the Nemunas
River valley near the Merkiné town in Jonionys, Ne-
tiesos, Maksimonys, and others. In 1941-1943, after
examination of the outcrops in the Nemunas River
and Neris River valleys, B. Halicki and A. Jarosze-
wicz-Halicka discovered several new localities with
interglacial deposits. They gathered samples for pa-
lynological investigations of interglacial sections
known before in Jonionys, Maksimonys and Netie-
sos. The palynological data, together with some pa-
lacogeographical and stratigraphical conclusions con-
cerning these sections, were published in 1948 by
B. Halicki and in 1950 by M. Bremdéwna and M. So-
botewska.

A regular work on detailed geological survey in
Lithuania was started after the second world war.
Much valuable information and materials were sup-
plied by geological mapping. The rapid development
of studies on the Quaternary and its stratigraphy
started after a regional congress on the Quaternary
of the Baltic countries and Belarus in 1955 which
was held in Vilnius. The conference worked out a
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regional stratigraphical scheme of the Quaternary
of the Baltic countries and Belarus, which was pub-
lished in the works of this congress and opened a
new period in the elaboration of the stratigraphy of
the Lithuanian Quaternary deposits (Gaigalas, Sat-
kiinas, 1994).

All stratigraphic units of the Quaternary of Li-
thuania received their proper local names. The re-
gional stratigraphic scheme of Lithuania, obligatory
for geological mapping, was approved by the State
Board of Geology in 1961. This scheme was impro-
ved in 1965. The Regional Quaternary Stratigraphic
Scheme for the Baltic Republics was presented at
the conference held in Leningrad in 1963. This sche-
me was included into the unified scheme of the Rus-
sian plain.

The working regional stratigraphic scheme of the
Baltic Republics was accepted at the session of the
Baltic Quaternary Committee in Vilnius in 1970. The
Regional Stratigraphic Scheme of the Quaternary was
compiled on the basis of local stratigraphic sche-
mes. The regional Baltic stratigraphic scheme of the
Quaternary was unified during the stratigraphic con-
ference held in Vilnius in 1976. This scheme was
partly changed while preparing the Quaternary stra-
tigraphic schemes of the East European superregion.
Local stratigraphic schemes were used as a back-
ground for Regional Schemes. At the second Bal-
tic Stratigraphic Conference held in Vilnius, 1993
our new stratigraphic subdivision of the Quaternary
in Lithuania was proposed (Gaigalas, Satkiinas,
1994).

The general stratigraphic subdivision of the Pleis-
tocene in Eastern Europe differs somewhat from that
of Western Europe. In Eastern Europe the Quater-
nary begins with the Eopleistocene followed by the
Lower, Middle and Upper Pleistocene. In Western
Europe only three main subdivisions exist: Lower
(Early), Middle and Upper (Late) Pleistocene. In
addition, the boundary between the Lower (Early)
and the Middle Pleistocene was fixed differently. In
the stratigraphic schemes of Lithuania the Middle
Pleistocene begins with the Buténai (Holsteinian) in-
terglacial. The beginning of the Late Pleistocene is
fixed with the Merkiné (Eemian, Mikulian) inter-
glacial.

The geochronological and geological features of
the last interglaciation (Eemian, Mikulian, Merkin¢)
and glaciation (Weichselian, Vistulian, Valdaian, Ne-
munas) were identified in many countries in north-
-west and north-east Europe. Opinions differ as to
where to draw the time boundary between the last
interglacial and the succeeding glaciation, how to
correlate it with the oceanic oxygen isotope stages
and substages. The probable interglacial/periglacial
transition is marked by an abrupt cooling and dry-
ing of the climate. Two alternatives are prefered in
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Europe for the interglacial/periglacial transition: 1)
at about 105 ka BP and at about 70-75 ka. 2) the
Eemian interglaciation corresponds to a relatively
short time interval (approximately 10,000 years on-
ly) and is correlated with the isotope substage Se
about 122,000-132,000 years ago. This opinion is
reflected in our scheme of

the evolution of the last gla-

Palaeocarpological analyses of some sections of
the Upper Pleistocene in Lithuania were carried
out by M. Riskiené (1972, 1979), O. Kondratieng,
M. Riskiené (1983) and FE Velichkevich (1982).
E.I Loseva (1981) studied diatoms of the strato-
typical section of the Merkiné interglaciation. An
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Lithuania. The Merkin¢ inter-
glaciation deposits serve as
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in Pleistocene stratigraphy. voZemis

Fig. 1. Location sketch and sections: boreholes Aukstieji Bezdonys-I, Bezdonys-11,
Liepalotai-III, Azulauké-V and outcrop Vilkiskes-IV. I — till, 2 — clay, 3 — sand,
4 — gravel, 5 — silt, 6 — sand with organic, 7 — peat, § — lacustrine marls, 9 —
carbonates tuffs, /0 — molluscs, 1/ — soil

1 pav. Apzvalginé kartoschema ir geologiniai pjuviai. Greziniai: AukStieji Bezdo-
nys-I, Bezdonys-1I, Liepalotai-III, Azulaukeé-V ir Vilkiskés atodanga-IV. I — more-
na, 2 — molis, 3 — smelis, 4 — zvirgzdas, 5 — aleuritas, 6 — durpzemis, 7 — durpe,
8 — ezerinis mergelis, 9 — karbonatinis tufas, /0 — moliusky kiauteliai, 7/ — dir-
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abundant diatom complex characteristic of a small
shallow lake has been established. The diatoms ha-
ve been studied in detail by V. Seiriené (1996) in
sediments of the Merkiné interglaciation and Early
Nemunas glacial.

The lithostratigraphy of the till sequence of the
Pleistocene (Gaigalas, 1979) as well as the sedimen-
tation, environment and geochronology of Rokai and
Jonionys sections (Gaigalas, 1984, 1988, 1994; Gai-
galas and Hiitt, 1996; Gaigalas et al., 1986 and
others) were studied.

LOCATION OF SITE AND ITS POSITION IN THE
QUATERNARY COVER

The VilkiSkés outcrop is located in a near northern
suburb of the Vilnius city (East Lithuania) in a valley
of the Neris River (Fig. 1). The section Vilkiskeés is
exposed in the left slope of the valley at the absolute
high of 136-98 m. The area of Eastern Lithuania is
favourable for investigation of the Mid- and Upper
Pleistocene. The maximum limit of the Nemunas
(Weichselian or Vistulian or Valdaian) Glaciation has
been traced in this area. The examined exposure is set

in the peripheral part of the last glaciation. Similar
sedimentations are found in some outcrops (Buivydziai,
Antaviliai, etc.) of the Neris River in the upper flow
between the Belarus border and the Vilnius city. The
general structure and stratigraphy of Pleistocene depo-
sits in the basin of the Neris River situated between
Vilnius and Nemenciné was discussed by O. Kondra-
tiené¢ and A. Kucas (1973).

The thickness of the Quaternary cover makes up
60 m in VilkiSkes area. The Pleistocene deposits in
East Lithuania are related to the advance and de-
cay of ice sheets of Dziikija and Dainava (Lower
Pleistocene), Zemaitija and Medininkai (Middle
Pleistocene) and Nemunas (Upper Pleistocene) Gla-
ciations. The latter (Nemunas) glaciation contains
two stadials: Griida (with Ziogeliai phasial) and Bal-
tija (with South-, Middle- and North-Lithuanian re-
cessional phasials of the retreat of ice cover) (Fig. 2).

The glacial deposits (tills), glaciofluvial and gla-
ciolacustrine sediments are separated by normal aqu-
atic (fluvial and lacustrine) sediments deposited du-
ring different (Turgeliai, Buténai, Snaigupélé and
Merkiné) interglaciations, as well as the interstadials
of the last (Nemunas) glaciation.

Baltic sea

Fig. 2. Location of the VilkiSkés outcrop and boundaries stages and phases of the Last glaciation in Lithuania (after
P. Vaitiekiinas, 1968). I — Grida Stadial, II — Ziogeliai phasial, III — Baltija stadial, IV — South-Lithuanian phasial,
V - Middle-Lithuanian phasial, VI — North-Lithuanian phasial

2 pav. Vilki§kés atodangos vieta ir paskutiniojo apledéjimo stadijy ir faziy ribos Lietuvoje (pagal P. Vaitiekiina, 1968).
I — Griidos stadijos, IT — Ziogeliy fazés, III — Baltijos stadijos, IV — Piety Lietuvos fazés, V — Vidurio Lietuvos fazés,
VI — Siaurés Lietuvos fazés
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All pre-Quaternary rocks are covered by Pleisto-
cene deposits formed in the period 800,000-10,000
years BP. The outcrops of the deep valley of the
Neris River are composed of a different sequence
of Pleistocene deposits.

TL METHOD

The TL dating was carried out in the TL Labora-
tory of the Department of Geomorphology and Qu-
aternary Geology, Gdansk University, by Stanistaw
Fedorowicz (1994). The samples were about 1 kg in
weight and 0.5 dm? in volume each.

The annual radiation doses (Dr) were determi-
ned by taking the potassium, radium and thorium
counts with a gamma spectrometer. A preliminary
procedure preceded determination of the equivalent
dose (ED) and involved the removal of the external
shells of quartz grains (grain size 88-102 microme-
ters — samples No. 5, 6, 13 and grain size 40-
60 micrometers — samples No. 1-4, 7-12, 14-20).

The purified fraction was then treated with 10%
HCI for 60 minutes. ED was assessed using the rep-
roduction method. The fraction under test was ex-
posed to UV radiation for 24 hours, after which the
residual TL level was measured. The sample was
then exposed to radiation from a Co-60 cobalt bulb
of such an intensity that the values of the TL in-
duced by this dose would between the residual and
natural TL levels. The increase in TL was found to
be linearly dependent on the size of the dose and
ED was then obtained by extrapolation. The occur-
rence of TL saturation was noted. The accuracy of
dating, taking into account laboratory factors, was
estimated at around 15% of the assigned age va-
lues.

TL DATES OF SEDIMENTS AND THEIR
INTERPRETATION

Twenty samples for TL dating were collected from
the Vilkiskés outcrop (Fig. 3) by Algirdas Gaigalas
and Monika MeleSyté in the autumn of 2001. The
research results are given in Table 1. The introduc-
tion of TL dating provides a more accurate chrono-
logy for the aquatic and aeolian sediments of the
Vilkiskés section (Table 2). The section starts from
the bottom with white fine-grained sand which at
present is partly mantled with slope debris due to
the diminished erosion capacity of the river in the
recent time.

SNAIGUPELE INTERGLACIATION PROBLEM

During the Middle and Late Pleistocene the depo-
sits of two interglaciations: Buténai (Holsteinian) and

As.l.
136.0 -

‘ ...... <1 11.0 +/-1.6
(Sl 13.74/2.0

"""" S 14342 1
| € 14.04/-2.1
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126.,5

<4 324+/-4.9
<« 34.8+/-52
<« 37.2+/-5.6
<« 38.0+/-5.7

<« 54.8+/-8.2

<« 66.6+/-1.0

1100w s

.|« 103.0+/-15.0
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107,5 <« 188.4+/-28.3

<« 253,0+/-38.0

................. <« 280,6+/-42.0

<« >270,0

\[Ny Neris River

Fig. 3. Vilkiskés outcrop with results of thermolumines-
cence dating. Legend as in Fig. 1.
3 pav. Termoliuminescencinés datos Vilkiskiy atodangoje.
Sutartinius Zenklus Zr. 1 paveiksle
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Merkiné (Eemian) are firmly singled out in Lithu-
ania. Some researchers single out one more inter-
glaciation between Buténai (Holsteinian) and Mer-
kiné (Eemian). This interglaciation, consistent with
MIS 7 (Marine Oxygen Isotope Stage), is dated ap-
proximately between 240-190 ka. It corresponds with
deposits of the Snaigupélé (Drenthian—Warthian) in-
terglaciation in Lithuania.

The bed of organogenous deposits, attributed to
penultimate Snaigupélé (Drenthian—Warthian) inter-
glaciation is very problematic for Baltic countries.
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Table 1. The VilkiSkés section
1 lentele. Vilkiskés pjuvis
Depth (m) Lithology Chronostratigraphy Saﬁ(}))le D(TE;h Dr (Gy/ka) ED (Gy) 53; ]%;gpe)
1 215 | 210x0.08 | 231 +23 110+ 1.6
Nemunas= 2 320 | 212x0.06 | 29.0%3.0 13.7 £ 2.0
0.00-4.6 Sand eolian 3 440 | 2.04 £0.05 | 29.1=+3.0 143 =21
Late 4 450 | 2.03 %006 | 284=*26 14.0 = 2.1
4.6-4.76 Sand 5 470 | 2.07 =£0.06 | 329 +33 159 = 2.4
4.76-4.82 Till, brown Weichselian
4.82-6.0 Sand with gravel 6 520 | 2.26 £ 0.08 | 413 =42 18.3 = 2.7
6.0-11.8 | Till, reddish brown
Lacustrine 7 1245 | 1.16 = 0.08 | 37.6 £3.6 | 324 £49
11.8-16.1 sand, laminated Glacial Middle 8 1350 | 1,12 =0.06 | 389 £3.6 | 34852
9 1450 | 1,17 =0.06 | 43740 | 372 %56
10 1550 | 1,19 =0.04 | 452 %45 38.0 £5.7
16.1-16.5 Silt
Silty sand with 11 17.80 | 2.26 = 0.06 | 123.8 = 12.2| 54.8 £ 8.2
16.5-20.7 interlayers of silt Early 12 19.50 | 2.32 = 0.08 | 154.5 + 15.4 | 66.6 = 10.0
20.7-21.0 Silty sand
21.0-21.65 Sand
21.65-22.10 | Sand fine grained Merkiné=Eem 13 21.05 | 3.70 = 0.11 | 381.1 = 38.2| 103.0 = 15.0
with organic Interglacial
22.10-22.60 | Sand fine grained 14 2240 | 1.12 £ 0.08 | 215.0 = 21.5 | 192.0 = 28.8
with humic
22.60-23.9 | Sand, laminated Late Snaigupélé=
Sand, Drenthian—Warthian 15 2410 | 1.18 = 0.010 | 215.1 = 20.8 | 182.3 = 28.0
23.9-27.4 laminated Interglacial 16 2570 | 1.13 £ 0.08 | 208.9 = 20.3 | 184.9 + 28.0
17 27.00 | 1.19 £ 0.06 | 224.2 = 22.4 | 188.4 = 28.3
Early Snaigupélé= 18 28.60 | 1.16 = 0.08 | 293.5 = 30.0 | 253.0 = 38.0
27.4-37.1 Sand Drenthian—-Warthian 19 33.00 | 2.84 £ 0.08 | 796.9 = 80.0 | 280.6 = 42.0
Interglacial 20 33.75 | 2.80 = 0.10 >750.0 >270.0

The stratotypical sediments of the Snaigupelé pala-
eobasin have been studied near the Druskininkai
town in South Lithuania. The Valakampiai site, Bui-
vydziai and Mardasavas outcrops are parastratotypi-
cal sections of the Snaigupélé interglaciation. The
outcrop of interglaciation deposits at the Valakam-
piai site is located in the northern part of the city
of Vilnius on the left side of the Neris River not
far from the Vilkiskés outcrop.

The age and stratigraphical position of Snaigupélé
interglaciation sediments at the Valakampiai site is un-
certain. The age of this interglaciation sediments has
been determined on two samples of mollusc shell ma-
terial composed of calcite displaying typical multicom-
ponent ESR spectra (Gaigalas, Molodkov, 2001). Shell
analysis yielded mutually consistent dates of 116.0 =
+ 10.8 and 110.0 = 12.1 ka BP with an average age of
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about 113.0 ka years BP. The numerical data obtained
allow to link the interglaciation layer studied with Mer-
kiné (Eemian) age. The presence of the Snaigupele
(Drenthian—Warthian) interglaciation in the Valakam-
piai site is open to debate.

In the lowermost part (23.9-37.1 m from the top)
of the Vilkiskeés outcrop, interglacial lacustrine fine-
-grained sands with lamination and interlayers of silt
occur. This part of section comprises two chronost-
ratigraphical units: the lower — 253.0 *= 38.0 — 280.6 *
+ 42.0 ka and the upper — 182.3 += 28.0 — 192.0 =
+ 28.8 ka BP. They belong to Lower and Upper Snai-
gupélé interglaciation units, respectively (Table 1).

The analogous optically stimulated luminescence
(OSL) dating of lacustrine sediments of the lower
unit was made in 2000 by G. Hiitt in the Institute
of Geology (Tallinn) (Gaigalas, Hiitt, Melesyte,
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Table 2. Geochronological division of Vilkiskés outcrop
2 lentelé. Vilkiskés atodangos geochronologinis suskirstymas
subltdlliz\illils]ion Stage Substage ?y%fs: Stadial ?ygrﬁs: Interstadial
Baltija 15,8
Nemunas Late 16 Pavyté
Ice Ziogeliai 17
or sheet (phasial) 18
Vistulian 30 of main Krikstonys
° glacial (interphasial)
§ or advance Gruda 22
£ Weichselian Birzai
2 Middle 45
5 or Rokai
& Valdaian 60 60 Jonionys II
= Glacial Early Jonionys 1
70
Merkine 105
or
Eemian Interglacial
130
Medininkai
o or
§ Warthian Hiatus - sediments absent
£ Glacial
2 Snaigupélé 180
) or
E Drenthian —
= ~ Warthian
Interglacial 280
2000). The OSL age (250,000 = 17 400 and In the Vilkiskés section studied, the Snaigupélé

>250,000 for three samples) was determined.

The sand of lacustrine origin at the VilkiSkes
outcrop is presently attributed to the Snaigupéle in-
terglaciation. A similar thermoluminescence age
(>250 ka BP and 175 + 18 years BP) of the Snai-
gupele interglaciation lake sands at the Antaviliai
outcrop in the valley of the Neris River, suburbs of
Vilnius, was published by J. Satkiinas and G. Hiitt
(1999).

The thermoluminescence age (250.000 = 20 and
248.000 + 25 years BP) of the Snaigupé¢lé intergla-
ciation was determined in to samples, collected from
fine-grained light grey lacustrine sands (depth 3.0 m
and 9 m) in the GvildZiai outcrop near Klaipéda in
West Lithuania (Gaigalas, Hiitt, Melesyte, 2001).

The research of the Snaigupélé interglaciation
sections allowed to conclude that the lake sediments
recognized in East and West Lithuania ought to be
attributed most likely to the Drenthian—Warthian ice
free time interval of isotope stage 7.

interglaciation sediments are not overlain with Me-
dininkai (Warthian) glaciation till, but such till has
been noted at the other outcrops of the Neris Ri-
ver. This till was impacted by denudation during
Merkiné interglaciation deposition of the overlying
sandy sediments of the next lithostratigraphic com-
plex.

MERKINE (EEMIAN) INTERGLACIATION

One sample of fine-grained sand with organic mat-
ter is TL-dated at 103.0 = 15.0 ka (Table 1) Mer-
kin¢ interglacial. The Merkiné interglaciation depo-
sits are most widely spread. Most section have been
examined in South-Eastern Lithuania. There they are
presented by lake-bog deposits (gyttja, peat, clay,
mud, loam, sand). The Merkin¢ interglaciation stra-
totype deposits are located in the Jonionys-Maksi-
monys site near the Merkiné town in South Lithu-
ania. Jonionys site has been dated by methods of
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optically stimulated luminescence (OSL), radiocar-
bon and electron spin resonance (ESR) (Gaigalas,
Hiitt, 1995; Gaigalas, Pazdur, Pawlyta, 2001). At the
Jonionys stratotype the sandy deposits of the Mer-
kiné (Eemian) interglaciation lake beach produced
an optically stimulated luminescence (OSL) age of
114,000-70,000 BP.

The dated layers were deposited during the Qu-
ercus pollen zone — 114.000 BP, the Tilia pollen zo-
ne — 83,000 BP and the Carpinus pollen zone —
70,000 BP. The layer of sand of the Merkiné
(Eemian) interglacial in the Vilki§kés outcrop ac-
cording to the TL date (103.0 ka) (Table 1) corres-
ponds to the first time interval in the stratotype
section at Jonionys.

The Nemunas (Weichselian, Vistulian, Valdaian)
ice-free sandy and silty deposits overlie the deposits
of the Merkine (Eemian) interglaciation.

NEMUNAS GLACIAL

Thermoluminescence dating was applied to twelve
samples of deposits of the Nemunas glacial in the
VilkiSkés section (Table 1). Three chronostratigraphic
units of the Nemunas (Weichselian, Vistulian, Val-
daian) glacial are distinguished in the Vilkiskés sec-
tion according to the TL dating and sedimentation
complexes (Table 2). The first unit corresponds to
Early Nemunas (Weichselian, Vistulian, Valdaian) sil-
ty sands, with frozen involutions formed about 66.6 *
+ 10.0 — 54.8 = 8.2 ka BP, the second unit of the
laminated lacustrine sand is attributed to the Middle
Nemunas (Weichselian, Vistulian, Valdaian) time
formed about 38.0 = 5.7 — 324 + 49 ka BP, and
the third unit of glacial deposits covered by glacio-
lacustrine and aeolian sands with soil layers to the
Late Nemunas time (about 183 * 2.7 — 11.0 =
+ 2.7 ka).

Two reddish-brown (lower) and brown (upper)
till layers in the section studied are younger than
30,000 BP and older than 15.900 BP (Table 1). Ra-
diocarbon dating of analogous glacigenic sediments
in the Jonionys section (Gaigalas, Pazdur and Paw-
Iyta, 2001) as well as in the Rokai section (Gaigalas
and Hiitt, 1995) are younger than 30,000 BP. The
till stratum at the Vilkiskés section belongs to the
Grida (Branderburgian, Lesznian) stadial and the
Ziogeliai (Frankfurtian, Poznanian) phasial of the
maximum of the Late Nemunas glaciation (Table 2).

Sand under the soil layer (0.16 m thick) was TL-
-dated to 15.9 * 2.4 ka. The TL dating of a sand
sample from under the soil layer suggests that it
represents the Pavyté (Branderburgian with Frank-
furtian-Pomeranian) interstadial (Table 2).

Glaciolacustrine and aeolian sediments from the
upper part of the sequence were TL-dated to 14.000 =
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+ 2.100 — 11.000 = 1.600 (Table 1). Their deposition
took place in the periglacial conditions of the maxi-
mum and retreat of the glacial cover of the Baltija
(Pomeranian, Pomorzian) stadial of the Late Nemu-
nas time (Table 2). Recessions of the diminishing ice
sheet of the Baltija (Pomeranian, Pomorzian) stadial
were marked in the northern relief by several well-
-shaped terminal formations of the East-Lithuanian,
South-Lithuanian, Middle-Lithuanian and North-Li-
thuanian phasials 16,000-13,000 years ago.

The uppermost part of the section is composed
of aeolian sand with the TL date younger than
11,000 = 1,600 years and belongs to the Late Dryas
time of Late Glacial (Gotiglacial). The regular suc-
cession of Gotiglacial climatic and sedimentation
changes was conditioned by recession of the ice sheet
of the Baltija (Pomeranian, Pomorzian) stadial (Gai-
galas et al., 2001).

Lacustrine sediments 13 m thick have been dis-
covered under the Late Nemunas till complex in a
palaeokarst depression at Birzai, Northern Lithua-
nia (Gaigalas et al., 1992). Wood fragments from
silty layers in the basal part of this section were “C
dated to 34,400 = 1,500 and 33,460 *= 1,060 years
BP. The comparable sediments in the Rokai section
in Central Lithuania have the OSL age of 32,000 =
+ 4,000 — 31,000 = 3,000 BP (Gaigalas and Hiitt,
1995). The Middle Nemunas deposits at Rokai are
covered by four layers of Late Nemunas tills.

CONCLUSIONS

TL dating of Pleistocene sediments from the Vilkis-
keés section allows to draw some conclusions. The
fine-grained sands at the lowermost part of the sec-
tion previously correlated with the Buténai (Holstei-
nian) or Merkiné (Eemian) interglaciation seems to
be of the Snaigupélé (Drenthian—Warthian) intergla-
ciation age of the Middle Pleistocene.

The Merkiné (Eemian) interglaciation lake bog
sediments in the study sections showed a TL age of
103,000 years BP.

TL dating of samples from the section studied
suggests that there were three stages of the Nemu-
nas (Weichselian, Vistulian, Valdaian) glaciation:
Early, Middle and Late. The glacier covered South-
-eastern Lithuania in the Late Nemunas time. Peri-
glacial conditions existed in the Early Nemunas time.

The TL dates obtained from the study of the
Vilkiskés section confirm the absence of an ice she-
et during the Early Nemunas and Middle Nemunas
time. The Early and Middle Nemunas periglacial
deposits are presented by silty and sandy aquatic
sediments.

The Snaigupélé interglaciation section allowed to
conclude that the lake sediments recognized in Vil-
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kiSkés ought to be attributed most likely to the
Drenthian—-Warthian ice-free time interval of Mari-
ne Oxygen Isotope Stage 7.

Results of TL dating in the VilkiSkés section call
for a broad discussion of the extent and correlation
of the Snaigupélé (Drenthian—Warthian) interglacia-
tion in Lithuania.

On the grounds of thermoluminescence (TL) da-
ting of Middle and Late Pleistocene sediments, fine-
-grained sands of aquatic origin are attributed to
the Snaigupélé (Drenthian—Warthian) interglaciation
of the Middle Pleistocene in the lowermost part of
the VilkiSkeés exposure. TL dates of sediments in
the upper part of the section provided the basis for
determining the age of the Merkiné (Eemian) inter-
glaciation and the Nemunas (Weichselian, Vistulian,
Valdaian) glaciation of the Late Pleistocene.
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VILKISKES ATODANGOS RYTU LIETUVOJE
VIDURINIO IR VELYVOJO PLEISTOCENO
NUOGULU TERMOLIUMINESCENCINES DATOS

Santrauka

VilkiSkés atodangoje Neries kairiajame krante, Vilniaus
Siauriniame pakraStyje, smulkiagriidis smélis, nusédes ak-
valinéje aplinkoje, anksc¢iau buvo priskirtas Buténuy
(Holsteino, Lichvino) ir Merkinés (Eemio, Mikulino) tarp-
ledynmeciui. Termoliuminescencinés (TL) datos (280,6—
182,3 ka), gautos Gdansko universiteto laboratorijoje, lei-
dzia ji priskirti Snaigupélés (Drentés—Vartos, Odincovo)
tarpledynmeciui. Vir§ minéto smélio sligso Merkinés tarp-
ledynmecio smulkiagriidis smelis su aleurito tarpsluoks-
niais ir organika, kurio TL amzius — 103,0 ka. VirSutinés
atodangos dalies sluoksniuotos smélingos nuosédos yra pri-
skiriamos Nemuno (Vislos, Valdajaus) ledynmeciui. TL da-
tos i§ apacios | virSy yra pasiskirsc¢iusios nuo 66,6 iki
11,0 ka. Isskirti trys Nemuno laikotarpiai: ankstyvasis
(66,6-54,8 ka), vidurinis (38,0-32,4 ka) ir vélyvasis (18,3
11,0 ka). Virsutingje pjivio dalyje pastebéti moreninio
priemolio sluoksniai yra jaunesni negu 30.000 ir senesni
negu 15.900 mety.

Anabrupaac TDaiiranac, Cranucias ®enoposuy

TEPMOJIOMUHECLHEHTHBIE JTATBI
OTJIO)KEHUM CPEJHEIO W MO3JHErO
IJIEICTOLIEHA B OBHAKEHUU
BMWIBKHMNIIKEC, BOCTOYHAS JIMTBA

Peswowme

MenKo3epHHCThIe TIECKH aKBAJIBHOT'O IPOUCXOXKICHUS B
obHaxxeHnu Bunpkuinkec Ha JeBoM Oepery p. Hspuc
BO3JIe CEBEPHOM T'paHMIbI T'. BUIbHIOC paHbIlE OTHO-
cunich b0 K OyTeHalickoMy (FOJIBIITEHHCKOMY, JIH-
XBUHCKOMY), JTUOO K MSPKHUHCKOMY (3€MCKOMY, MUKY-
JINHCKOMY) MEXJIeIHUKOBbIO. TepMOIIOMIUHECLIEHTHBIE
(TJI) mater (280,6-182,3 ka), monydeHHbIe B J1abO-
patopun I'TaHBCKOTO YHHUBEPCUTETA, MO3BOJISAIOT UX OT-
HECTH K CHaWTyIelIbCcKoMy (IpeHTe—BapTa, OJUHIIOB-
CKOMY) MEXJIETHUKOBbIO. Hal HUMH 3aj1eraloT Meyko-
3EpHUCTBIE MECKU MSIPKUHCKOTO MEXJIEIHUKOBBS C
MPOCIOSIMU aJeBpUTOB U ¢ opranukoii, TJI Bo3pact
xotopeix — 103,0 ka. 3aneraromue B BepxHel 4acTu 00-
Ha)XEHUS CIIOUCTBIE TeCUYaHble OTIOXEHHUS OTHOCSITCS K
HSIMYHCKOMY (BHCIIMHCKOMY, BaJJalCKOMY) JIEIHH-
koBbio. Mx TJI matwel pacnpenenstorcs oT 66,6 10
11,0 ka cHuzy BBepx. BrlmeneHsl Tpu BpeMEHHBIX WH-
TepBajia HAIMYHCKOTO JICAHUKOBbS: paHHUU (66,6—
54,8 ka), cpennuii (38,0-32,4 ka) u mo3guwmit (18,3-
11,0 ka). OOHapyXeHHBIE B BepXHEW 4acTu paspesa
CIIOU MOPEHHBIX CcyrimuHKOB Mmoyoxe 30 000 mer u
crapie 15 900 ner.



