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The Antaviliai section in eastern Lithuania was known so far as a site bearing sediments astributed to the Antaviliai Interstadial, placed
siratigraphicaliy between the Gruda (Brandenburg) and Ziogeliai (Frankfurt) Stadials. The section Antaviliai has been studied in 1989-1991
by the authors, including drilling of & boreholes, structural-textural examination and thermoluminescence datings of lacustrine sediments in
the outcrop, lithostratigraphic identification of the overlying and the underlying tills. Assuming conditions of occurrence, palynological
characteristics and thermoluminescence age, the Antaviliai Interstadial can be most tikely correlated with the Drenthian—Warthian
Interstadial. So far, in Lithuania as well as in other Baltic countries there is still not {ound any site with reliably detcrmined the Upper
Weichselian interstadial or interphasiat deposits. Therefore stadials, phases and interstadials iave no proper climatostratigraphic background
in the Baltic states and the Late Wcichselian at present can be subdivided only into lithostratigraphic units.

Jonas Satkunas, Geological Survey of Lithuania, 5. Konarskio 35, LT-2600 Vilnius, Lithuania; e-mail: jonas.satkunas @ lgrit; Galina Hin,
Institte of Geology, Estonia Ave. 7, EE-10143 Tallinn, Estonio; e-mail: hutt@pdos.pi.ee (received: January 19, [999; accepted: March
8, 1999).

Key words: Lithuania, Late Weichsclian, Drenthian-Warthian Stage, stratigraphy, interstadials, thermoluminescence dates.

INTRODUCTION

Different criteria can be used for the stratigraphic subdi-
vision of the Quaternary sediments in glaciated areas: geo-
morphologic, biostratigraphic, litho- and chronostratigraphic.
Following the climatostratigraphic concept exclusively jm-
portani are sediments, which can be reliably interpreted as
interstadial or interglacial, separating tills or other deposits of
glacial origin. Climatostratigraphic subdivision of the Late
Weichselian, comprising the isotope stage 2 (K.-E. Behre,
1989; I. Mangerud, 1991) so far is very problematic in the
glaciated area. Only very poor and contradictory evidence is
reported on presence of interstadials which are supposed to
have occurred during the Late Weichselian, e.g. Trofors In-
terstadial (17-21 ka BP) in Norway (L. Olsen, 1997), Raunis
in Latvia {A. S. Savvaitov, I. A. Straume, 1963; A. Cerina e!
al., 1998), and Pavyte in Lithuania (A. Gaigalas, 1988).

The territory of eastern Lithuania could be regarded as a
very favourable area for the examination of the presence of
interstadials or interphasials of the Late Weichselian. The

maximum limit of the Weichselian Glaciation (Late We-
ichselian) has been traced in this area on basis of different
data, including biostratigraphic, geomorphologic and Jitho-
stratigraphic, and physical datings. If fluctuations of the ice
sheet margin took place during the Late Weichseljan, there
must have been sediments corresponding to the ice-free
periods (interstadials, interphasials). Therefore, if the Late
Weichselian Glaciation consists of two or more stadial
advances, there is the highest possibility to find interstadial
sediments in eastern Lithuania. Particularly favourable
conditions to find these interstadials are supposed to be in
depressions at the very front of marginal formations, where
glaciolacustrine and lacustrine accumulation prevailed (J.
Satkunas, 1993).

LATE WEICHSELIAN STRATIGRAFHY
IN LITHUANIA

Several versions of stratigraphtc subdivision with
climatostratigraphic implications have been proposed so



214 lonas Satkunas, Galina Hiitt

1
N 143
)
137
120 ot Y
-
2 km

Fig. 1. Localion sketch

1 — geologic cross-scction; 2 — hydrographic network; 3 — site Antaviliai

far for the Late Nemunas (Late Weichselian) in Lithuania.
Three stadials, i.e. Gruda, Ziogeliai and Baltija, were estab-
lished within the Late Nemunas, correlated with the Branden-
burg, Frankfurt and Pomeranian Stages, respectively (P.
Vaitiekunas, 1969, 1971). Besides, the Antaviliai Interstadial
between the Gruda (Brandenburg) and the Ziogeliai (Frank-
furt) Stadials, and the younger — the Ula Interstadial between
the Ziogeliai (Frankfurt) and the Baltija (Pomeranian) Sta-
dials were established, referring to sediments found in the Ula,
Antaviliai, Buivydziai and other outcrops (P. Vaitiekunas,
[969). Investigations carried out later by several researchers
in all these sites have resulted in new interpretations of the
stratigraphic position of these so-called interstadials.

Already R. Pirrus et al. (1967) established that the sedi-
ments at Ula are much younger and belong to the Late Glacial.
Later studies of the Ula outcrops at Manciagire (southern
Lithuania), one of the main key sites of the Ula Interstadial,
have confirmed that most possible age of these sediments is
the Late Glacial (A. Seibutis, 1974; N. Blazauskas et al,
1996).

The organic sediments at the outcrop Buivydziai are atiri-
buted at present to the Snaigupele Interglacial (O, Kondratie-
ne, E. Vichnevskaya, 1974). Also other interpretations of this
particular interglacial can be discussed, however, attribution
of the Buivydziai organic sediments to the Late Pleistocene is
not feasible (A. Gaigalas et al,, 1989; 1. Satkunas, 1997a).

Nevertheless, the question of presence of the interstadial
between the Ziogeliai and the Baltija Stadials remains unsol-
ved. According to the opinion of A. Gaigalas (1988), the
Pavyte Interstadial has occurred between these stadials.

The paper presents new results of the investigations of the
site Antaviliai, the stratotype section of the supposed Antavi-
liai Interstadial (sensu P. Vaitiekunas, 1969).

GEOLOGICAL SETTING AND MATERIAL

The site Antaviliai is located in a northermn suburb of
Vilnius, in a valley of the Neris River (Fig. 1). The section is
exposed in a slope of the third upper terrace of the valley and
displays 4-5 m thick sandy-silty complex. The Antaviliai
section has been described by P. Vaitiekunas (1969) who
ascribed these sandy-silty sediments as the Antaviliai Inter-
stadial. His interpretation was based on pollen analyses by O.
Kondratiene and V. Cepulyte (P. Vaitiekunas, 1969) which
indicated a predominance of pine and birch pollen. However,
some pollen grains of broad-leaved trees in the section were
found by the authors to have been redeposited. Generally the
pollen data and absence of organic material have been inter-
preted as showing climatic conditions of interstadial type. The
tili beneath the sands of the Antaviliai Interstadial were inter-
preted as of the Gruda (Brandenburg) age, the overlying layer
of coarse pravel was interpreted as a residuum of a 1ill of the
Ziogeliai (Frankfurt) Stadial. Thus, such interpretation led to
attribution of the Antaviliai Interstadial to the Late Weichse-
lian,

The sediments attributed to the Antaviliai Interstadial
were examined in 1989-1991 during geological mapping in
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Fig. 2. Geologic cross-section of the site Antaviliai

1 —till; 2 — gravels and sands with gravels; 3 — sands; 4 — silty sands; 5 — ¢lays; 6 — thermoluminescence date; 7 — borehole; LW — Late Weichselian; An — Antaviliai Interstadial; Md — Medininkai (War-

thian) glacial stage; Zm — Zemaitija (Saalian, Drenthian) glacial stage; Dn — Dainava glacial stage (Upper Elsterian); Dz — Dzukija (Lower Elsterian) glacial stage; g — glacial; f— glaeiofluvial; lg — glaciolacus-
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scale of 1:50,000. In scope of these studies & boreholes,
structural and textural exarnination of lacustrine sediments in
the outcrop, lithostratigraphic identification of overlying and
underlying tills were performed (Fig. 2).

A lithologic deseription of the Antaviliai outcrop is as the
foltowing:

Depth in m Lihology

0.0-2.6 Coarse pravel, glaciofluvial (till residuum).

2.6-3.4 Fine-grained sand, light prey, very well sorted (61%
grains to 0,16—0.10 mmy), without discernible lamina-
tion; the sand is extremely rich in $i03 (94.2%) and a
content of carbonates is tow (CaQ — 0.66%, Mg(Q —
0.24%); the sands are most likely lacustrinc as indica-
ted by a high content of mica.

34-53 Siity sand, prey, lacustrine.

53-74 Varved clay, glaciolacustrine.

The Antaviliai Interstadial is represented by sediments at
depth 2.6-5.3 m.

In the paper of P. Vaitickunas (1969) a similar section was
described, but he recorded a till below the varved clay (silt)
and attributed it to the Gruda Stadial of the Late Nemunas
Glaciation (Late Weichselian). This till, described by P.Vai-
tiekunas {1969), can be correlated possibly with a brown till
in the borehole 143 (lower till), located on the highest terrace
of the valley (Fig. 1). This brown till was interpreted as the
Zemaitija (Saalian, Drenthian) till due its characteristic textu-
re, colour and petrographic composition of gravels. Another
brown till, very possibly of the Medininkai {Warthian) age
was detected in the borehole 143 above the Zemaitija till and
in the borehole 140. So, it [ooks most feasible that deposits of
the Antaviliai Interstadial occur between the Zemaitija and
the Medininkai tills. A very compact green-grey till was
determined in the bottom of the borehole 137, located just
above the very outcrop (Figs. 1 and 2), This particular till is
traceable in a broad area and according to data of geological
mapping, itis attributed to the Dainava Glaciation (Elsterian).
This till gccurs 15 m below the Antaviliai sediments in the
type site (Fig. 2).

Thermoluminescence age of the Antaviliai sands was
determined in two samples, collected from the fine-grained
light grey sands (depth 2.6-3.4 m). Dating, using alkali feld-
spars as palacodosemeters (G. Hiitt, A. Smirnov, 1983), was
performed in the Institute of Geology of the Tallinn Technical
University. The thermoluminescence age of the Antaviliai
sands is equal to 175%18 ka BP (TL-633) and >250 ka BP
{TL-631). It is worth to emphasize that the lake sediments, as
it is in the case of the Antaviliai section, are rather a good
object for both TL or OSL technique.

According to the European time division (D. Q. Bowen et
al., 1986), the age of the Antaviliai sands looks closest to the
Drenthian—Warthian ice-free stage, which comprises the geo-
chronological interval 198—252 ka BP. Sediments of the con-
temporaneous Odranian—Wartanian Interstadial are known
from the margin area of the Wartanjan Glaciation in central
Poland and are characterised by pollen assemblages of inter-
stadial type {J. GoZdzik, Z Balwierz, 1994). So, assuming
conditions of occurrence, palynological characteristics and
thermoluminescence age, the Antaviliai Interstadial sands,
previously attributed to the Late Weiehselian, have to be
attributed to much more older stratigraphic units and a possib-
le correlation of the Antaviliai Interstadial with the Odranian—
Wartanian Interstadial can be considered.

CONCLUDING REMARKS

The research of the Antaviliai Interstadial section led to
interpretation that the Antaviliai lake deposits ought to be
attributed to the Middle Pleistocene, most likely to the Drent-
hian—Warthian ice-free stage. This interpretation is supported
by conditions of occurrence, palacoclimatic characteristics
and thermoluminescence dating. So, it can be assumed that so
far in Lithuania as well as in the other Baltic countries there
arestill not found any sites with reliably determined the Upper
Weichselian interstadial or interphasial deposits. Therefore,
stadials, phases and interstadials have no proper climatostra-
tigraphic background and the Upper Weichselian in the Baltic
States at present can be subdivided only into lithostratigraphic
units. Simifar problems may be pointed out in respect of the
phases of the Baltija Stadial (J. Satkunas, 1997b). Most of the
present topography of Lithuania has been formed by the
Baltjja glacial advance (stadial). This advance is traditionally
subdivided into the Eastern, Southern, Middle and North
Lithuanian Phases, traced geomorphologically. Any signs of
interphasial deposits are not known so far and, furthermore,
only in a very few sections (e.g. Rokai), it is possible to
distinguish different phasial till layers attributed to the Baltija
glacial advance (A. Gaigalas, 1997). Detailed lithologic stu-
dies of the marginal moraines of these phases have displayed
similarities of lithologic composition, especially between the
eastern and the southern Lithuanian, and between the north
and the middle Lithuanian phasial moraines (V. Baltrunas,
1989).
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STANOWISKO ANTAVILIAT WE WSCHODNIE]J LITWIE I JEGO ZNACZENIE
DLA KLIMATOSTRATYGRAFII MEODSZE] CZESCI ZLODOWACENIA WISLY

Streszczenie

Profil Antaviliai we wschodniej Litwie (fig. 1) jest znany od dawna jako
stanowisko z osadami interstadialu antavilial, umieszczanego miedzy sladia-
lami gruda (brandenburskim) i ziogeliai (frankfurckim) (P. Vaitickunas,
1969). Zostal on zbadany przez autoréw w latach [989-1991. Wykonano
wowczas 6 olwordw wierlniczych, przeprowadzono badania strukinralne i
teksturalne, w tym analizy litostratygraficene podécielajacych i przykrywa-
Jjacych glin zwatowych, oraz datowano metodq termolumincscencji osady
Jjeziorme w gérnej czesci odstonigeia. Na podstawie sytuacji geologicznej (fig.

1), badar palinologicznych oraz datowar metoda termoluminescencii skore-
lowano interstadiat antaviliai z inlerstadialemn drenthe—warthe.

Podobnie jak w innych paristwach baltyckich, na Litwie brak dotychczas
stanowiska, w ktorym wiarygodnie stwierdzonc by obecnosé osadow inter-
stadialnych lub interfazalnych z mtodszej czedei zlodowacenia wisty. Z tego
powodu nie ma obecnie przestanek klimatostratygraficznych do wyr6Zniania
stadialéw, faz i interstadialéw w krajach battyckich, za§ mtodsza czedd
zlodowacenia wisty moze by¢ podzielona wytqcznie na jednostki litostra-
Lygraficznc.





