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PREFACE

From geological point of view, Baltic states play a
role of a peculiar bridge between the Eastern and West-
ern European countries. Baltic states are situated at
the north-western margin of the East European plat-
form of Precambrian origin, where tectonic structures
pass from the Baltic republics extend to both directions:
to the countries of western and eastern Europe. The
strata in this region were formed during marine trans-
gression from western, north-western and eastern Eu-
rope.

The geology of the Baltic republics is rich and very
interesting. The stratigraphic section there is full, for
some systems it is unique classical, its facies are greatly
varying, spectrum of rock composition is very wide, pa-
leontologic material is very abundant, diverse and im-
portant for dating strata and restoring physical-geo-
graphical conditions of old basins, there are tectonic
structures of a platform type, fault dislocations, differ-
ent sedimentary and stratigraphic breaks and gaps, pa-
leogeographic and sedimentary conditions are varying
from marine and lagoon-type to continental ones; im-
portant useful minerals in the area are investigated.

Therefore, no wonder that the area of the Baltic re-
publics started to be studied a long time ago, at the out-
set of geological science. During the period of more than
two centuries, thousands of articles and works have been
published on petrography, lithology, paleontology,
stratigraphy, tectonics, paleogeography and useful min-
erals, as well as other fields of geology. The paleoeco-
logical studies started to be developed about the basins
from geological past. Facies models have been compiled
for the paleobasins of the Silurian and other systems,
and the paleoecological studies have been started. At
present, the area of the Baltic republics is the best stud-
ied region, if compared to the adjacent countries. Nev-
ertheless, generalising works, especially in English, are
lacking. The reader of this book presented here is to
get a basic knowledge about the geology of the East
Baltic area.

Wider acquaintance with the most fresh researches
on the peculiarities of the geological structure, mineral
reserves, development and regularities of geology in
general and especially of paleobasins is necessary not
only to students which cannot cope with that great vari-
ety of works, but also to graduates from geology de-
partments and specialists of adjacent fields of nature
sciences. It is the truth that without geological investi-
gations, exploration and prospecting of present mineral
raw material resources and potential reserves no
progress can be achieved in development of construc-
tion material, oil and hydrothermal industries, fresh and
mineral water studies and use, as well as cognition about
soil mechanical features of deposits applied for build-
ing purposes. These issues related to our practical life
become especially important in the independent Baltic
republics eager to use their own mineral raw materials
and power potential. And what are the questions of gen-
eral and cognitive character? - No science, including
geology, can make progress without developing and solv-
ing them!

Part I of the book based on the last data of the author
and other investigators deals with the general issues of
regional geology, such as follows: the subject, methods
(covered briefly in this book) and problems of the Baltic
geological researches, distinguishing of regions accord-
ing to their tectonics, and stratigraphic classification; there
is also the latest geochronological scale presented here.
Part II (comprising the bulk of the book) analyses geol-
ogy of Precambrian crystalline basement, history of stud-
ies of all geological systems (except for Quaternary) of
the sedimentary cover, determination of structural and
tectonic regions, stratigraphy of geological systems and
stratigraphic correlation given in detail, as well as tec-
tonics, paleoecology and paleogeography of paleobasins,
stages of geological development, mineral raw material
are given on the basis of a historical evolutional prin-
ciple. Each chapter or geological system is provided with
references to only basic literature; some works (not in-
cluded in the list) are mentioned in the textual part by



the name of the author and the year of publication. The
book is concluded by an analysis of the geological map of
the Baltic republics and discussions on the peculiarities
in geological structure. Development of the geological
map, especially in Lithuania, is described, the
Prequaternary surface (topography, rock composition,
and age) is newly analysed and classified. Peculiarities of
geological structure are analysed from the aspects of
structural diversity, sedimentary-structural-formational
complexes, stages, substages, as well as appearance,
spreading and formation of tectonic faults etc.

The Quaternary in this book is not described due to
specific conditions of sediment and deposit formation,
other research methods and stratigraphy principles. This
is a subject of other researches, i.e. studies of the Qua-
ternary geology. Students deal with this system in the
separate courses on Quaternary geology. Moreover, the
limits in size of the book also caused the exemption of
this subject from this treatise.

The book contains numerous geological maps and
cartograms, stratigraphic schemes, geological and fa-
cial sections, paleogeographic maps compiled by the
author and other investigators, as well as photos. There
are also 18 tables showing stratigraphic distribution of
fauna and flora.

Names of stratigraphic units are standardised; their
authors, stratotypes and geological indices are given in
the book according to the catalogues compiled by the
Baltic Stratigraphic Association (Vilnius and Latvian uni-
versities, as well as geological institutes of Lithuania and
Estonia) and published by K. Mens (1992), J. Paskevicius
/Ed./ (1993), L. Hints & L. Gailite (1993), H. Nestor
(1993), and A. Grigelis & P. Suveizdis (1993).

The version translated into English is shortened and
supplemented by the author by the latest research data.
Only methods applied in the Baltic states are mentioned

in the book. The history of investigations on geological
systems are referred only by names of researchers and
years of publications, without presenting their analy-
ses. There are no tables of stratigraphic distribution of
fauna and flora, no list of boreholes and stratigraphic
units, and no index of structures of basement and sedi-
mentary cover.

“The Geology of The Baltic States” is a book pub-
lished in Lithuanian and English for the first time to deal
with geology of the Baltic states, East Prussia and adja-
cent areas. It is thought to be useful for different geology
students interested in Baltic geology, European regional
geology, historical geology, useful minerals etc. More-
over, the book is expected to be used by students of ge-
ography, biology and agriculture, who would like to go
deep into general geology, paleontology, historical geol-
ogy related to the Baltic area, as well as for geologists
employed at the Lithuanian Geological Survey, geologi-
cal research institutes, especially interested in stratigra-
phy, and geoecologists dealing with geology of
paleobasins.

When compiling the book, the author used data ob-
tained by geologists of Department of Geology and
Mineralogy of Vilnius University - assistant professors
R. Gailius, S. Zeiba, P. Vaitiektunas, P. Musteikis and
A. Brazauskas, Prof. A. Gaigalas, as well as professors
of Lithuanian Geological Institute - Dr. Habil. A. Gri-
gelis, T. Jankauskas, P. Suveizdis, Dr. Habil. V. Kara-
tajute-Talimaa, doctors V. Narbutas, N. Sidaraviciene,
J. Laskovas, P. Lapinskas, V. Katinas, Director of
Lithuanian Geological Survey Dr. G. Motuza. The au-
thor would like to express his sincere gratitude to the
above-mentioned geologists for the data and invalu-
able advises. Author is also thankful to Prof. A. Gri-
gelis, a reviewer of this book, for professional com-
ments.



RESEARCH SUBJECT, METHODS

AND PROBLEMS

1. Research Subject

The subject of the studies on geology of the Baltic
republics comprises geological structure of Lithuania,
Latvia, Estonia, East Prussia and adjacent areas with
distribution of related useful minerals. The studies deal
with such general issues as tectonical zonation of the
area and stratigraphic classification; the chronostrati-
graphic scale with most important geological events on
the globe and the Baltic area has already been done;
geology of crystalline basement, research history of each
geological system is being studied, structural-tectonic
and facial zonation of the area is being performed,
lithological, paleontological, stratigraphical, tectonical
and paleogeographical peculiarities are being described,
most crucial stages of geological evolution of
paleobasins as well as distribution of useful minerals
and their use are being investigated.

The region of the Baltic countries is rather interest-
ing and unique — its geological section is full with rocks
representing all the geological systems; its typical
platformic structure is already determined, basic dif-
ferent and important useful minerals are prospected.
The studies of this region started at the end of 18th cen-
tury, basic features of geological structure had been
defined at the first half of 20th century, whereas detail
geological investigations began after the World War II,
when numerous boreholes were drilled, including deep
ones, different traditional and modern methods were
applied.

2. Research Methods

Geological studies of the Baltic republics and adja-
cent regions are being carried on by means of the fol-
lowing methods: petrographical, lithological, geochemi-

cal, paleontological, radio-dating, stratigraphical, includ-
ing ecostratigraphic ones, facial, structural, geophysi-
cal with magnetic and gravitational prospecting, well
logging and paleomagnetic, as well as tectonic, paleo-
geographic, geoecological and complex geological map-
ping by means of a great variety of field and laboratory
techniques. The Lithuanian issue of the book contains
brief descriptions of these methods.

3. Problems

Further geological studies will have to deal with very
different problems.

(1) More detail studies on rock lithology and pe-
trography by means of new methods, as well as correla-
tion with basin facies are necessary, with going deeper
into geochemical sedimentology.

(2) Wider and deeper studies of extinct fauna and
flora groups in the facies, describing their ecosystems
and communities, reconstructing geological evolution
of the paleobasins.

(3) Modelling paleobasin facies.

(4) If possible, to make zonal stratigraphic scales for
separate geological systems, with a special attention to
zonal scales of the graptolite, ammonite, conodont, fora-
minifera, ostracode, fish, acritarch and other animal and
plant groups to correlate them inside and with faunal
complexes in one geological system.

(5) Wider application of mathematical methods for
treatment of geological material collected in the Baltic
area.

(6) Paying more attention to explanations of rela-
tionships between lithofacies and distribution of useful
minerals.
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