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INTRODUCTION

The first Lithuanian postglacial (Late Palaeolite) inhabi-
tants used flint for production of knives, burins, borers,
scrapers, axes, arrowheads, etc. The network of finding
sites of Palaeolithic and Mesolithic flint artefacts almost
coincides with the distribution of flint concretions (no-
dules) in the Upper Cretaceous carbonaceous rocks
(Skuodiené, Katinas, 1981).

The available scanty research material on siliceous
rocks in Lithuania allows to observe some distribution
patterns of siliceous artefacts and to formulate a wor-
king hypothesis about the ancient local sources of the
raw material of archaeological flint artefacts. Based on
geochemical data analysis, the sites and archaeological
monuments were hierarchically classified (Karmaza et
al., 2001). The dendrogram of cluster analysis based on
the data of spectrophotometric analysis has revealed that
the artefacts often come from remote objects and
archaeological monuments of different age (Paleolithic,

Mesolithic and Neolithic). Grey gaize and its strongly
silicified varieties sometimes referred to as flint attrac-
ted attention when studying the evolution of the cultural
landscape of the Zemai¢iai Upland. These flint artefacts
are related with the erosion relicts of the Late Cretace-
ous Campanian rocks in the sub-Quaternary surface,
which were used as a tool material in the Stone Age
(Baltroinas et al., 2004).

The goal of the project and all the work in 2005
was to establish the distribution, composition, origin and
possible directions of transportation of prehistoric sili-
ceous (flint) artefacts in Lithuania (Baltrinas et al.,
2006). For revealing the distinctions in the composition
of siliceous rocks and the distribution of major and
trace elements, the samples were analysed by Direct
Current Arc Emission Spectrophotometry. The data pro-
cessing by statistical methods (correlation and cluster
analysis) allowed to draw a conclusion that siliceous
artefacts could belong to three genetic types of raw
material.
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E. Kalechits (1984) has studied the use of resources
of siliceous rocks in prehistoric times and their distribu-
tion in the territory of Belarus. V. Petrun (Petrun, 1971;
Bruyako et al., 2005) has thoroughly studied flint arte-
facts in Ukraine. He managed to distinguish two types
of flint (from the Prut and Dnestr basins) spread in the
territory of Ukraine. Thanks to him, it is possible today
to relate archaeological artefacts with different sources
of raw material and to follow up the main routes of
this raw material in the prehistoric times. As far back
as 1970, 16 finding sites of flint artefacts were identi-
fied in the Upper Volga Valdai Uplands (Selivanova,
1984; Sinitsina, 2005). V. Galibin and V. Timofeyev
(1993) carried out mass spectrometric analysis of unco-
vered artefacts, allowing a precise characteristic of the
geochemical composition of flints from each finding si-
te. Methods of geochemical identification of each group
of flints were worked out on the ground of this analy-
sis. J. Koztowski and other (1981), M. Kaczanowska
(1986), B. Balcer (1988), M. Kobusiewicz (1997) and
others described the main centres of flint industry and
directions of flint artefact distribution in Poland. Simi-
lar research is carried out in other European countries:
J. Konda (1986), E. Bacskay (1984), Bir6 K. (1997),
J. Hoika (1986), A. Binsteiner (2004), C. Becker (1959),
L. Nielsen (1997), and other (Elburg & Kroft, http://
www.flintsource.net).

The main aim of this publication is to determine the
spread and genesis of the raw material of prehistoric
flint artefacts in South Lithuania. The main task is to
evaluate the dependence of the spread of the raw ma-
terial of flint artefacts on chalk blocks not in situ and
their washout residuals in the region and their exploita-
tion conditions (Fig. 1).

METHODS

The geological and geomorphological regionalization
maps (scale 1:200 000) and numerous investigations of
discrete geological objects (their results are published
in other works: Baltrinas, 2001; etc.) lay at the basis
of factual material for compilation of paleogeographical
maps at a scale of 1:200 000. The conclusions of the
mentioned investigations served as a theoretical and con-
ceptual basis. The subdivision and correlation of the
strata were based on traditional biostratigraphical and
lithostratigraphical criteria (Gaigalas, 1995; Baltriinas,
1995; etc.). The study was accomplished in a few sta-
ges: 1 — analysis of the archival and printed material on
the spread, composition and genesis of chalk blocks
and flint concretions (nodules) in Lithuania and neigh-
bouring countries and its systematization; 2 — revision
of Stone Age flint artefacts stored at museums; 3 —
field works in South Lithuanian sites known for chalk
blocks and flint artefacts. Laboratory work and statisti-
cal and graphical generalization of the obtained geoche-
mical data are reported in another publication (Baltra-
nas et al., 2000).

DISTRIBUTION OF PRE-QUATERNARY ROCK
BLOCKS IN SOUTH LITHUANIA

The distribution of the study objects depended on the
peculiarities of geomorphological regions and geologi-
cal structure of sub-Quaternary surface and Quaternary
deposits (Dalinkevicius, 1963; Vaitiekiinas, 1962; Bal-
triinas, 1995, 2002; Guobyté, 2001; Lietuvos Zemés gel-
miy..., 2004). The sub-Quaternary surface lying at a
depth of 260 m (mainly 50-150 m) is composed of
Neogene, Paleogene, Cretaceous, Jurassic, Triassic and
Permian rocks. There are few sites in South Lithuania
with in situ lying Cretaceous rocks (at Skirsnemuné and
Marvelé outcrops by the Nemunas River, Rokai by the
Jiesia River).
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Fig. 1. Investigation sites of marl blocks and prehistoric flint
mines in South Lithuania.

Chalk blocks: / — Akmuo, 2 — Kuktiskés, 3 — Juodziai, 4 —
Naujoji Vilnia, 5 — Teténai, 6 — Mielupis, 7 — Sarkigkes,
8 — Matuizos. Flint mines: / — EZerynai, 2 — Margionys,
3 — Titnas

1 pav. Kreidos luisty ir prieSistoriniy titnago kasykly tyrimo
vietos Piety Lietuvoje.

Kreidos luistai: / — Akmuo, 2 — Kuktiskés, 3 — Juodziai,
4 — Naujoji Vilnia, 5 — Teténai, 6 — Mielupis, 7 — Sarkiskés,
8 — Matuizos. Titnago kasyklos: / — EZerynai, 2 — Margionys,
3 — Titnas.
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Blocks of sub-Quaternary surface rocks occur quite
frequently in Lithuania. They are found in the outcrops
of the Nemunas River near Alytus and Druskininkai (Pa-
leogene rocks), of the Lower Sventoji, Lower Merkys,
in the basin of the SeSupé River (Cretaceous and Juras-
sic rocks), south-eastwards from Vilnius (Cretaceous
rocks). Most of the above-mentioned blocks are found
in an old valley segment in the Merkys River valley
between Varéna and Pamerkiai. The depth of block oc-
currence differs: from visible in outcrops to the depth
of 150-180 m. Their thickness reaches 2040 m. In
some borings, 5-6 large blocks of the total thickness
75-85 m (boring No. 480 near Akmuo village, etc.) are
found (Fig. 2). The area of blocks reaches 50 ha and
their volume is up to 10 million m?. According to the
mode of occurrence, the blocks of Pre-Quaternary rocks
are of two types. Some blocks occur in paleoincisions
or near the sub-Quaternary surface and are local. Most
often they are Upper Cretaceous carbonates (chalk, marl).
Other blocks are connected with the upper part of Pleis-
tocene strata. They are the Upper and Lower Creta-
ceous and Upper Jurassic rocks. The process of block
formation and assimilation undoubtedly contributed to
the heterogeneity and multinomiality of tills. In the un-
turned blocks, the Upper Jurassic rocks formed of black
argillaceous sand and silt and even their contacts with
Lower Cretaceous glauconitic sand are found. On the
territory under investigation, naturally occurring Upper
Jurassic deposits are absent. Lithological and geochemi-
cal investigations of Lover Cretaceous glauconitic depo-
sits from blocks have revealed their greater resemblance
to analogous deposits in the Nemunas River zone than
to the local ones on the sub-Quaternary surface. Thus,
the available material indicates that the blocks have been
transported at least to a distance of 30-50 km. They
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Fig. 2. Geological cross-section of chalk blocks in Akmuo
village (see in Fig. 1)

2 pav. Kreidos luisty geologinis pjivis Akmens kaime (Zr.
1 pav.)

have been reduced to smaller ones by a peculiar way of
“stretching”. The final phase of such an assimilation
has survived in the outcrop of the Merkys River near
the Akmuo village (Varéna district).

The Margionys area lies in the southern periphery
of Lithuania in the sandy South-Eastern (Dainava) Plain
which is the spread area of glaciofluvial sediments (Bal-
triinas, 2001). The Margionys sandur left by the last
glaciation is composed of poorly sorted gravel with
coarse pebble and scanty boulders up to 0.6 m in dia-
meter. It contains many flint concretions and debris.
Flint fragments also abound on the surface. Dune mas-
sifs are widespread east, north and west of the sandur.
They developed because of the reworking of fine gla-
ciolacustrine sand during the Late Glacial and the be-
ginning of the Holocene. According to data of Margio-
nys borehole No. 357, the thickness of Quaternary se-
diments in this locality reaches 183.5 m. The thickness
is smaller (120-100 m) east and west of the locality.
This sediment complex is overlying the Campanian car-
bonaceous rocks (chalk, chalk marl, etc.) of the Upper
Cretaceous. It is composed of till layers left by the
Middle Pleistocene glaciations and interstratified inter-
glacial lacustrine sediments of Buténai (Holsteinian) In-
terglacial. Carbonaceous Campanian rocks are widespre-
ad north and east of Margionys. Carbonaceous and ter-
rigenous rocks of the Coniacian and Cenomanian stages
and glauconite sand of the Lower Cretaceous are expo-
sed in paleoincisions. The elevations of sub-Quaternary
surface west of Margionys are composed of the Upper
Paleogene sands, sandstone, silt and marl with rare in-
terlayers of gaize. The in situ carbonaceous Cretaceous
sediments are exposed only further south of Margionys
(Grodno District of Belarus). Neolithic and Bronze Age
flint mines are known in the western part of Grodno
District. Flint artefacts might have been transported from
this locality to the neighbouring countries (Archaeolo-
gy..., 1993; Quaternary..., 1997).

ARCHAEOLOGICAL DATA

Lithuanian archaeologists have investigated three of four
known prehistoric complexes of the flint mining and pro-
cessing areas: in EZerynai (Alytus District) (Jablonskyté-
Rimantiené, 1966; Rimantiene, 1984), environs of Lake
Titnas (Varéna District) (SataviGius, 2002) and Margio-
nys village (Varéna District) (Ostrauskas, 2000) (Fig. 1).
Prehistoric miners had extracted flint concretions from
chalk washed up by melting ice water and chalk with
pebbles or pebbles with gravel layers in all three areas
of mines. Flint raw materials were exploitated in EZery-
nai flint mines mostly during the Final Palaeolithic (10th—
9th c. BC). This area was used by Baltic Magdalenian
Culture groups during the Allered and the begginning of
the Younger Dryas, and by various groups of Swidrian
Culture groups during the Younger Dryas. People exca-
vated pits in gravel and extracted flint con-cretions from
it on the upper terrace of the Nemunas River in Ezerynai.
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Fig. 3. Flint mines and workshops in Margionys village

A — cross-section of test trench: I — upper soil; 2 — aeolian sand; 3 — dark greyish soil; 4 — cultural layer — brown gravel
with pebbles, flint nodules and debris; 5 — white gravel with sand and low limit of cultural layer; 6 — powdery various-grand
sand; 7 — old soils — black gravel; 8§ — stones; 9 — flint nodules and chipped pieces;

B — investigation trench; C — geomorphological situation.

3 pav. Titnago kasybos ir apdirbimo vieta Margioniy kaime

A - tirtos tran$éjos pjuvis: I — virSutinis dirvozemis, 2 — eolinis (supustytas) smélis, 3 — tamsiai pilkas dirvozemis, 4 —
kultirinis sluoksnis — rudas zvirgzdas su gargzdu, titnago gniutulai ir nuolauzos, 5 — baltas zvirgzdas su sméliu ir kultiirinio
sluoksnio apatiné riba, 6 — birus stambiagridis smélis, 7 — senas dirvozemis — juodas zvirgzdas, 8§ — akmenys, 9 — titnago
gniutulai ir trupinimo nuolauzos;

B - tirtoji tran$¢ja; C — geomorfologing situacija.
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Fig. 4. Flint concretions and flint artefacts from Margionys

mining and processing area

4 pav. Titnago konkrecijos ir titnago dirbiniai i§ Margioniy kasybos bei apdirbimo vietos

The Lake Titnas flint mining area is investigated to a
less degree. The investigated test pits have shown that
flint concretions are found mostly in washed up chalk
layers. Flint sources from Lake Titnas banks were inten-
sively used by final palaeolithic Swidrian Culture, but
some finds from surface survey reveal-ed mining activity
in Titnas environs during younger periods of the Stone
Age and possibly the Bronze Age as well.

The Margionys flint mining and processing area co-
vers an area of more than 800 x 300 m (Figs. 3, 4).
Flint concretions (nodules) here were dug out of the
upper terrace of the Skroblus River from chalk with
pebbles or pebbles with gravel layers washed up by
melting ice-sheet waters. Chalk layers with flint
concretions (nodules) lie only 0.4-0.5 m from the ground
surface in some cases. Flint concretions were extracted
from gravel with pebbles from a depth of more than 2
meters in other cases. A fragment of a long bone of a
big animal, which probably had been used for digging,
was found in the deepest pit. This bone find was dated
by C* to 3770+/-80 BC (Ki-9464) Prehistoric mines
were used by South Lithuanian population starting from
the Final Palaeolithic until the Late Bronze or even the
Early Iron Age (9th—1st mill. BC). The mining activity
of Svidrian Culture was identified here during the Final
Palaeolithic (9th mill. BC), Kudlayevka Culture during

the Early Mesolithic (8th mill. BC), Janislawice Culture
during the Late Mesolithic and the Early Neolithic (end
of the 7th — 5th mill. BC). Huge amounts of debris
from production of bifaces (a bank of a sickle) and
damaged half-finished bifaces and axes in some parts
of Margionys flint mines revealed flint exploitation du-
ring the Bronze Age and possibly the Early Iron Age
(2nd-1st mill. BC).

CONCLUSIONS

1. Flint concretions in Lithuania are associated with Cre-
taceous carbonaceous flint outcrops and especially with
chalk and chalk marl blocks transported by glaciers and
their washout residuals in South Lithuania. The blocks
of Pre-Quaternary rocks occur quite frequently in South
Lithuania. They are found in the outcrops of the Nemu-
nas River near Alytus and Druskininkai (Paleogene
rocks), of the Lower Sventoji, Lower Merkys, in the
basin of the SeSupé River (Cretaceous and Jurassic
rocks), south-eastwards from Vilnius (Cretaceous sand).
Most of the above-mentioned blocks are found in an
old valley segment of the Merkys River valley between
Varéna and Pamerkiai.

2. Prehistoric mines were used by South Lithuanian
population starting from the Final Palaeolithic until the
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Late Bronze or even the Early Iron Age (9th — 1st mill.
BC). Mining activity of Svidrian Culture was identified
here during the Final Palaeolithic (9th mill. BC), Kud-
layevka Culture during the Early Mesolithic (8th mill.
BC), Janislawice Culture during the Late Mesolithic and
the Early Neolithic (end of 7th — 5th mill. BC). Huge
amounts of debris from production of bifaces (a bank
of a sickle) and damaged half-finished bifaces and axes
in some parts of Margionys flint mines revealed flint
exploitation during the Bronze Age and possibly the
Early Iron Age (2nd — 1st mill. BC).

3. The accomplished work and its results are impor-
tant for the further cooperation of geoscientists and
archaeologists applying geological and archaeological
methods for studying the economic, social and cultural
processes in the prehistoric times. In general, the pre-
sent work launches studies of flint as a raw material of
the prehistoric artefacts in Lithuania, which until pre-
sent bore a sporadic character.

ACKNOWLEDGEMENTS

The authors thank the Lithuanian State Science and Stu-
dies Foundation for support of the project (Reg. No
T-05044). The authors are also grateful to Assoc Prof.
Dr. P. Sinkiinas for consultation, to D. Ostrauskiené from
the Lithuanian National Museum and B. Poskiené from
the Geological Museum of the Institute of Geology and
Geography for permission to use collection material.

Received 30 09 2006
Accepted 16 10 2006

References

1. Archaeology and numismatics of Belarus. Encyclopaedia.
(1993). Minsk. 338-340. (In Belarusian)

2. Bacskay E. (1984). Prehistoric flint mines (exploitation
sites) in Hungary and their role in raw material supply.
Third Seminar on Petroarchaeology, Plovdiv, 27-30 Au-
gust, 1984, Bulgaria. 127-145.

3. Balcer B. (1988). The Neolithic flint industries in the Vis-
tula and Odra basins. Przeglad Archeologiczny. 35: 49-100.

4. Baltrinas V. (1995). Pleistoceno stratigrafija ir koreliaci-
ja. Vilnius: Academia.

5. Baltrinas V. (2001). PavirSiaus geologinés salygos. Ak-
mens amzius Piety Lietuvoje (red. V. Baltriinas). Vilnius:
Geologijos institutas. 82—89.

6. Baltriinas V. (2002). Stratigraphical subdivision and cor-
relation of Pleistocene deposits in Lithuania (methodical
problems). Vilnius: Geologijos institutas.

7. Baltriinas V., Karmaza B., Kulbickas D., Pukelyté¢ V. (2004).
Mineralinés Zzaliavos bei ju paplitimas Virvytés, Minijos ir
Varduvos aukstupivose. Acta Academiae Artium Vilnensis /
Vilniaus dailés akademijos darbai. Dailé. 34: 33-44.

8. Baltriinas V., Karmaza B., Kulbickas D., Ostrauskas T.
(2006). Siliceous rocks as a raw material of prehistoric
artefacts in Lithuania. Geologija. 56: 13-26

9. Becker C. (1959). Flint mining in Neolithic Denmark.
Antiquity. 33: 87-92.

10. Binsteiner A. (2004). Materialinterferenzen im Verbreite-
rungsgebiet bayrischer Jurahornsteine in Mittel- und Os-
teuropa. Archdologisches Korrespondenzblatt. 34: 169-175.

11. Bir6 K. (1997). Petroarchaeology of siliceous rocks and
source determination in the Carpathian Basin. Siliceous
rocks and culture. Aucheulian site of Arriaga (Spain) (eds.
A RarosMillin and M. A. Bustillo). 353-359.

12. Bruyako L. V., Videiko M. Y., Sapozhnikov I V. (2005).
Viktor Fiodorovich Petrun and his contribution to archa-
eomineralogy. International Seminar Materials, Syktyvkar,
Komi Republic, Russia, May 30 — June 4, 2005. 17-22.
(In Russian)

13. Dalinkevi¢ius J. (1963). On some troubles in bedding Pre-
quaternary beds in the South Baltic regions. Data of Li-
thuanian Geology. Vilnius. 25-31. (in Russian)

14. Elburg R., van der Kroft P. A website dedicated to sour-
cing flint, and similar materials. http://www.flintsource.net
(paskutini karta lankyta 2006 09 19).

15. Gaigalas A. (1995). Glacial history of Lithuania. Glacial
deposits in North-East Europe (eds. J. Ehlers, S. Kozars-
ki and Ph. Gibbard). Rotterdam: Balkema. 127-135.

16. Galibin V. A., Timofeyev V. L. (1993). The new approach to
development of a problem revealings sources of flint raw
material for the Stone Age cultures in East Baltic. Archae-
ological News. 2. Sankt-Petersburg. 13-19. (In Russian)

17. Guobyt¢ R. (2001). Lietuvos geomorfologinis Zzemélapis.
Geologijos akiraciai. 3: 23-35.

18. Hoika J. (1986). Die Bedeutung des Oldenburger Grabens
fir Besiedlung und Verkehr im Neolithikum. Offa. 43
(Festschr. A. Bantelmann). 185-208.

19. Jablonskyté-Rimantiené R. (1966). Paleolitinés titnago dirb-
tuvés EzZeryny kaime (Alytaus r. Raitininky apyl.). Moksly
akademijos darbai. A serija. 2 (21): 187-199.

20. Kaczanowska M. (1986). Kontakte zwischen der Ostslo-
wakei und Kleinpolen angesichts der Importe von Stein-
rohstoffen. Urzeitliche und friihhistorische Besiedlung der
Ostslowakei in Bezug zu den Nachbargebieten. 77-83.

21. Kalechits E. G. (1984). Initial settlement of Belarus ter-
ritory. Minsk. (In Russian)

22. Karmaza B., Juodagalvis V., Ostrauskas T. (2001). Ak-
mens amziaus titnaginiy dirbiniy Zaliava ir jos paplitimas.
Akmens amZius Piety Lietuvoje (red. V. Baltriinas). Vil-
nius: Geologijos institutas. 225-229.

23. Kobusiewicz M. (1997). Sources of flint on the West Po-
lish Plain. Man and Flint (eds. R. Schild and Z. Sulgos-
towska). Warszawa, Institute of Archaeology and Ethno-
logy Polish Academy of Sciences. 83-90.

24. Konda J. (1986). The Mesozoic siliceous rocks of the
Transdanubian Mid-Mountains. International Conference on
Prehistoric Flint Mining and Lithic Raw Material Identi-
fication in the Carpathian Basin. Conference Proceedings
(ed. K. Bir6). 165-168.

25. Koztowski J. K., Manecki A., Rydlewski J., Valde-Nowak P.,
Wrzak J. (1981). Mineralogico-geochemical characteristic of
radiolarites used in the Stone Age in Poland and Slovakia.
Acta Archaeologica Carpathica. 21: 171-209.


http://www.flintsource.net

Distribution of raw material for prehistoric flint artefacts in South Lithuania

47

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

Lietuvos Zemés gelmiy raida ir istekliai (2004). (Ats. red.
V. Baltriinas), Vilnius: Petro ofsetas. 211 Zemél. CD.
Nielsen L. (1997). Raw material provenance in the early
Neolithic. A comparative study of thinbutted flint axes from
two regions in Jutland, Denmark. Man and Flint (eds.
R. Schild and Z. Sulgostowska). Warszawa, Institute of Ar-
chaeology and Ethnology, Polish Academy of Sciences. 262—
267.

Ostrauskas T. (2000). Tyrinéjimai Margioniy titnago ka-
sykly ir dirbtuviy komplekse 1999 m. Archeologiniai ty-
rinéjimai Lietuvoje 1998 ir 1999 metais. Vilnius. 50-51.
Petrun V. F. (1971). On the geological position and pro-
cessed flint of the mesolithiic settlement Belolesye. Mate-
rials of Northern Prichernomorye Archaeology. 7. Odes-
sa. 110-117. (In Russian)

Rimantiené R. (1984). Akmens amZius Lietuvoje. Vilnius.
Quaternary deposits and neotectonics in the area of Pleis-
tocene glaciations. May 12—16, 1997, Belarus. Excursions
Guide Book (ed. A. Matveev). Minsk.

Selivanova N. B. (1984). Methodology for definition of
flint sources for archaeological settlements. Il Seminar
on Petroarchaeology. Plovdiv. 93—-102. (In Russian)
Sinitsina G. V. (2005). Raw material of Late Palaeolitic
settlements in Valdai. International Seminar Materials, Syk-
tyvkar, Komi Republic, Russia, May 30-June 4, 2005. 115—
116. (In Russian)

Skuodien¢ I., Katinas V. (1981). Nuo paleolito iki rankras-
tiniy kultGros paminkly atsiradimo. Lietuvos TSR geologi-
jos istorija (sud. A. Grigelis). Vilnius: Mokslas. 4-18.
Satavigius E. (2002). Titnago kasyklos ir apdirbimo dirb-
tuvés prie Titno ezero. Archeologiniai tyrinéjimai Lietuvo-
je 2000 metais. Vilnius. 22-24.

Vaitiekiinas P. (1962). Apie glaciodislokacijas Valkininky ra-
jone (Lietuvos TSR). Geografija ir geologija. 2: 133-153.

Valentinas Baltriinas, Bronislavas Karmaza,
Dainius Kulbickas, Tomas Ostrauskas

PRIESISTORINIU TITNAGO DIRBINIU ZALIAVOS
PAPLITIMAS PIETU LIETUVOJE

Santrauka

Atlikto darbo tikslas — nustatyti prieSistoriniy titnago dirbiniy
zaliavos paplitimo ir genezés ypatybes Piety Lietuvoje iverti-
nant titnago dirbiniy zaliavos paplitimo priklausomybg nuo tit-
nagingos kreidos luisty paplitimo regione, taip pat jos eksplo-
atavimo salygas konkreiose akmens amziaus kasyklose. Tam
perziiréta archyviné ir literatiiriné medZziaga apie titnagy sudéti,
genezg ir paplitima Lietuvos ikikvarteriniy uolieny sluoksniuo-
se, taip pat kreidos periodo titnagingy karbonatiniy uolieny
(kreidos, mergelio) glacigeninés kilmés luisty paplitima. Di-
dziausi luistai rasti prie Juodziy, Tetény, Kuktiskiy, Mielupio,
Sarkigkiy, Matuizy, Akmens kaimy. Archeologiniy tyrimy pa-
grindu yra nustatyti trys prieSistoriniy titnago kasykly ir dirb-
tuviy kompleksai: EZzerynuose (Alytaus r.), Margioniy kaime ir
prie Titno ezero (Varénos r.). Pateikiama ir aptariama nuodug-
niau tirto Margioniy komplekso geologiné, geomorfologiné ir
archeologiné medziaga, liudijanti, kad titnago kasykla buvo eks-
ploatuojama nuo vélyvojo paleolito iki zalvario amziaus. Ma-
noma, kad kompleksinis paleogeografiniy, sedimentologiniy ir
geomorfologiniy tyrimy taikymas archeologiniuose darbuose pa-
dés vertinant akmens amziaus ekonominius, socialinius ir kul-
tlirinius procesus.



