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Only a few wells have penetrated the pre-Quaternary layers in the Lithuanian and
adjacent offshore. Information on the distribution and lithological features of the pre-
Quaternary units may be derived from shallow seismic profiles. In 1993-1999, joint
Lithuanian—Swedish geological-geophysical expeditions have obtained new data on the
geology of shallow parts of the bedrock (to 600 m deep) in the Baltic Proper. Conti-
nuous seismic reflection profiling data have revealed a very complicated reflector cha-
racter in the southeastern part which is offshore Lithuania. Geological identification of
the seismic units is based on comparisons with onshore geology and on available data
from offshore wells. Tectonic features, glacial incisions, disturbances of seismic reflec-
tions of various origins, multiples due to shallow water make the interpretations of
seismic profiles a delicate matter. The paper is focused on the geological identification
of Late Palaecozoic and Mesozoic seismic units and their tectonic features.
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INTRODUCTION

The geological identification of the Late Palaeozoic
and Mesozoic seismic sequences is problematic due to

The Baltic Sea is situated in the western deepest part of
the Baltic sedimentary basin. There are only scarce wells
that penetrated the pre-Quaternary succession. On the
other hand, a rather dense network of shallow seismic
profiles was performed in recent years. In particular, con-
tinuous seismic reflection profiling was carried out du-
ring joint Lithuanian—Swedish expeditions in 1993-1995
and 1998-1999, aiming at recognition of the geological
features of the upper part of the Palacozoic and Meso-
zoic sedimentary bedrock in the eastern and south east-
ern parts of the Baltic Sea (Fig. 1).

the lack of well material, complicated tectonics, and
various disturbances of the seismic reflections. The geo-
logical identification of the Late Palacozoic and Meso-
zoic seismic units is based on comparisons with the
onshore geology, offshore wells and previously publish-
ed data.

The structuring style of the upper part of the pre-
Quaternary succession and its influence on the Quater-
nary complex and recent relief remains an object of
discussions. The shallow offshore profiles provide
an excellent possibility to look into this problem. The
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seismic profiles were collected during five expeditions
with R/V Véjas in 1993—1995 and R/V Skagerak in 1998—
1999 (Fig. 1).

GEOLOGICAL SETTING OF LITHUANIAN
OFFSHORE

The Lithuanian offshore area is situated in the central
part of the Baltic sedimentary basin (Poprawa et al.,
1999). The thickness of the sedimentary cover is in the
range of 2-2.9 km. It is dominated by the Palaeozoic
rocks comprising the Cambrian, Ordovician, Silurian and
Devonian sediments that overly the crystalline basement
of the Early pre-Cambrian consolidation. The present
Baltic proper is confined to the central part of the Bal-
tic sedimentary basin.

The Cambrian represents the base of the sedimenta-
ry pile and is as thick as 170-260 m. It is composed
of a triple alternation of sandstones, siltstones and clay-
stones overlain by a 70-130 m thick Ordovician shale
and carbonate rocks turning into 750-1150 m thick Si-
lurian graptolitic shales with subordinate carbonate rocks.
The lithology of a 600-1050 m thick Devonian succes-
sion varies considerably. The Lower Devonian, upper
Eifelian and Givetian comprise sandstones, siltstones,
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Fig. 1. Seismic reflection grid run during Lithuanian—Swedish
surveys in 1993-1999. Solid square shows the study area
1 pav. Lietuvos ir Svedijos 1993-1999 m. ekspedicijos metu
nustatytos seisminiy profiliy linijos

claystones, whereas the Eifelian, Frasnian and Famen-
nian are dominated by marlstones, limestones and dolos-
tones. A prominent unconformity which separates res-
pectively the Caledonian and Variscan structural comple-
xes is identified between the Lochkovian and Praghian
Stages. The upper 50450 m thick part of the Devonian
succession was increasingly eroded southward during the
Carboniferous — Early Permian uplift event.

The younger sediments of the Upper Permian, Lower
Triassic, Jurassic, and Cretaceous age are distributed in
most of the offshore area, except the northernmost part
subject to intense faulting (wells E6-1, E7-1). They com-
pose an Alpine structural complex unconformably over-
lying the Devonian succession. The thickness of the
Permian reaches 125 m in the south. Evaporites predomi-
nate in the south, passing to a carbonate platform in the
north. The thickness and stratigraphical completeness of
the Mesozoic also increases to the south. The Lower
Triassic red beds up to 280 m thick are overlain by
Jurassic sediments up to 100 m thick (Grigelis, 1991).
The Lower Triassic sediments are dominated by carbona-
ceous mudstones intercalating with subordinate sandsto-
nes and rare limestones. The Jurassic is represented by
the Callovian and Oxfordian sandstones, clays and lime-
stones. The Albian and Upper Cretaceous terrigenous /

& Deep faults (under Laskovas et al., 1996)

0
"
G
» +*
o

/7 aults, detected by resent shallow seismic profiling

Seismic lines and their numbers,
discussed in the text

g

DA1-1
é Wells, discussed in the text

—-=-= Boundaries of Lithuanian economic zone

Fig. 2. Seismogeological map of sub-Quaternary surface of the
southeastern Baltic Sea correlated with onshore pre-Quater-
nary geological map
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carbonaceous succession up to 120 m thick has been
mapped in the south-eastern half of the Lithuanian of-
fshore. The sedimentary cover is crowned by glacial Qu-
aternary deposits several dozens of meters thick.

In terms of the tectonic grain, two regions are defi-
ned (Sliaupa et al., 2004). The main structuring phase
took place during the latest Silurian — earliest Devonian,
relating to a far-field stress transmission from the Scan-
dinavian Caledonides (gliaupa, 1999; Sliaupa et al., 2000;
Poprawa et al., 2006). Two dominating families of reverse
faults oriented W—E (WSW-ENE) and SW-NE (SSW-
NNE) have formed (Fig. 2). The fault amplitudes range
within 50-500 m and they show compressional and and
transpressional geometries. Scarce small-scale faults of
NW-SW and WNW-ESE orientation are mapped in the
offshore region, their amplitudes reaching 50 m. The age
of this fault population is not clear. The faults oriented
north—south and west—east controlled the igneous acti-
vity during the Carboniferous—earliest Permian times (Mo-
tuza et al., 1996; Sliaupa et al., 2001).

The northern and western parts of the offshore area
are fragmented by SW-NE and W-E striking faults of
the Liepaja—Saldus ridge formed during the late Caledo-
nian stage as a transpressional feature. The amplitude of
the ridge exceeds 600 m someplace. The bounding faults
dip northward at an angle of 50-80°. The flower struc-
tures are typical of fault geometry, implying a strike-slip
component. The faults of the Liepaja—Saldus ridge were
amplified during the Late Palacozoic (Sliaupa et. al., 2004).

MATERIALS AND METHODS

The analogical single channel sub-bottom profiler used
for the present investigation was based on a PAR-600B
airgun. A 20 m hydrophone eel containing 100 hydro-
phone elements (Flodén, 1981) received the reflected sig-
nals. The signals were filtered onboard the ship and
two sets of recordings filtered 250-500 Hz, with one
stacked four times and the other one unstacked, were
displayed on precision graphic recorders. The unfiltered
signals were furthermore recorded digitally on a PC-
computer for subsequent computer processing. A Ray-
theon GPS navigator was used for positioning. The na-
vigator was attached to a PC, and longitude / latitude
positions in WGS-84 were stored as computer data fi-
les. The accuracy obtained for the positioning was ap-
proximately +/- 50 m. The seismic profiles were collec-
ted during five expeditions with R/V Véjas in 1993—
1995 and R/V Skagerak in 1998-1999 (Fig. 1).

In seismic reflection surveys, the travel time is meas-
ured by arrivals reflected from subsurface interfaces bet-
ween media of different acoustic impedance, and sound
velocity measurement in the layers is very important. The
equation of the average velocity in n layers should be:

V=Z2/T,

where Z is the total thickness of the top n layers and
T is the total one-way travel time trough n layers.

Seismic velocities for the correlation of seismic pro-
files with the well core material were obtained from sonic
logic measurements in wells E7-1 and D1-1 (Nasedkin,
1994).

The thickness Z (in meters) of the seismic layer n
in the recent seismic profiles can be found by measu-
ring the vertical scale of profiles in milliseconds by the
following equation:

Z,= V*T,/ 2000,

where V is the average sound velocity in a layer (m/s)
and T is a two-way travel time (milliseconds) through
the layer, recorded on a seismic profile.

SEISMOSTRATIGRAPHY

In the Lithuanian offshore area, the upper part of the
sedimentary pile is composed of Devonian, Permian and
Mesozoic carbonaceous and terrigenous seismic sequen-
ces (Grigelis, 1991) which are strongly affected by Pleis-
tocene glacial activities which introduced abundant dis-
turbances of the seismic reflections as well as frequent
glacial structures and incisions (Flodén et al., 1997;
Monkevicius, 1999). Gas and water discharges are indi-
cated to occur at the seafloor (Blazhchishin, 1995). Hyd-
rocarbon traps are possibly present in the upper parts
of the seabed. Apart from the disturbances just mention-
ed, the shallow water in the eastern part of the area
makes the seismic interpretation of the deeper reflectors
impossible due to strong multiples.

The shallow seismic profiling has revealed that the
Mesozoic sedimentary basin fill of the north eastern
part of the Baltic basin is dissected by well-expressed
unconformities that can be used to subdivide the sedi-
ment accumulations into mappable, genetically coherent
units. Thus, the recorded reflections have been subdivi-
ded into seismic units. The identifcation of the Devo-
nian seismic units was based on the characteristic seis-
mic reflection signature, and some of them were tied to
well data. The unit boundaries have been followed ac-
ross a grid of intersecting seismic lines. The exposures
of the seismic units were mapped on the pre-Quaternary
surface (Fig. 2).

Devonian seismic units

The oldest Devonian sediments of the Lower Frasnian
age sub-cropping under the Quaternary succession are
identified in the northern part of the study area which
was affected by intense fault tectonics in the Saldus—
Liepaja Ridge. The E6-1 and E7-1 wells indicate a sub-
cropping of the Pliavini and Dubniki Formations, res-
pectively. The seismic profile #9312 was acquired close
to well E7-1 which assures a reliable seismostratigraphi-
cal control (Fig. 3). The Dubniki Formation is characteri-
zed by distinctly layered reflection and is underlain by
the less distinctly layered Pliavini Formation passing
down into the Sventoji Formation of a rather massive
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structure. The Dubniki Formation is composed of alter-
nating marlstones, gypsum and dolostones. The Pliavini
Formation is dominated by dolostones with subordinate
marlstone. It rests on a sandy succession of the Sven-
toji Formation containing clay layers. These lithological
features explain the differences in the seismic signatures
of the formations.

The seismic profiles acquired further east of well E7-
1 (#9309, 9310) (Fig. 4) show a stratigraphically more
complete section of Frasnian deposits. The Dubniki For-
mation is overlain by a thin-layered seismic unit attribu-
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Fig. 3. Correlation of well data with seismic profiles
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ted to the PamiiSis Formation composed of marlstones
interlayed with sandstones and dolostones. The differ-
ent resistance to erosion of Frasnian units is well ex-
pressed in the sub-Quaternary relief, the structural fea-
tures of the dolomite-dominated layers controlling the
sub-Quatenary relief and the related recent relief, where-
as the marlstone-dominated units are rather evenly trun-
cated (Fig. 4).

In the south-eastern part of the study area, the Fras-
nian sediments are overlain by Fammenian deposits that
are stratigraphically rather complete as indicated by well
D1-1 (Fig. 3). The quality of the profile #9303 which
crosses the well is rather poor, therefore the adjacent
seismic profiles were inspected for a more consistent
seismostratigraphic subdivision of the Fammenian suc-
cession. Two parts have been identified, the upper show-
ing a distinct thin-layered seismic reflection and the lo-
wer having a thicker layered reflection. Tentatively, the
upper part is attributed to the Zagaré—Ketleri Formations
and the lower portion is correlated with the Siauliai—
Svéte Formations underlain by Kruoja dolostones well
seen on the seismic profiles. The upper unit is compo-
sed of dolostones, limestones, sandstones and marls,
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whereas the lower unit is represented by dolostones and
limestones intercalating with marlstones and sandstones.

Permian seismic units

The sequence of Upper Permian Naujoji Akmené For-
mation carbonate rocks is under question in the present
study. The seismic unit P, is interpreted as dolostones
and limestones in the northern part, with an expressed
well parallel reflector seismic signature. The shape of
the seismic signature drastically changes towards the
south (Figs. 5, 7). In this part the Permian organogenic
build-ups can be present, thus the velocity changes can
distort the visual geological view of the seismic profi-
les. The unit is deeply eroded by palaeokarst in the
eastern part of the study area (Fig. 5).

Triassic seismic units

The Lower Triassic mudstone succession is distributed in
the central and southern parts of the study area. It is un-
derlain by a strong reflector of the Upper Permian carbo-
nate rocks. The Lower Triassic seismic unit can be subdi-
vided into two subunits. The lower subunit is characteri-
zed by rather weak irregular reflectors. It is correlated
with the Nemunas Formation dominated by mudstones that
explain disordered seismic reflections. The upper subunit
shows a more distinct layered reflection, essentially in the
south. It is attributed to the Palanga Formation.

In the northern part, the reflections become disrup-
ted and merge with the lower subunit to form a single
unit T which is intensely intersected by glacial incisions
and has no regular internal reflectors. In some places
the border of the disrupting reflector correlates with
tectonic features (Fig. 7). Sub-Quaternary incisions so-
mewhere cross the whole Triassic succession and reach
the Permian carbonate layers (Figs. 4, 5).

Jurassic seismic units

The Jurassic succession is represented by Middle Juras-
sic Callovian (Papartiné and Skinija Formations) and
Upper Jurassic Oxfordian (AZuolija Formation) sediments
that mark the maximum transgression of the Jurassic
marine basin in the Baltic region. They are distributed
in the southernmost part of the study area. The Jurassic
succession is composed by alternating sands, silts, clays,
marls and limestones. This lithological layering is well
expressed in the seismic profiles showing a well defined
layered seismic reflection. It is therefore easily distin-
guishable from the underlying Triassic terrigenous show-
ing a massive reflection (Figs. 5-7). In some profiles
(e. g., #9306) a distinct unconformity is reported between
the Jurassic and the Triassic. The Jurassic succession is
subdivided into four seismic units.

Cretaceous seismic units

The Cretaceous succession was subdivided into two seis-
mic units. Unit 1 is tentatively interpreted to represent
Albian Lower Cretaceous glauconitic sands and silts.
Unit 2 is attributed to Upper Cretaceous marls, chalks,

sandstones and sands. Reflectors within the units are of
a complicated oblique character.

Quaternary seismic unit

The uppermost seismic unit of the Quaternary is inter-
preted as Pleistocene glacial sand, gravel, clay and till.
Clay is characterized by parallel layered reflectors, till
shows chaotic reflectors with a rough surface, sand and
gravel are identified by a clear reflector character. If
gravel dominates, it absorbs the seismic energy and dis-
turbs the underlying reflectors. In the deeper parts of
the Baltic Sea (e. g., Gdansk Basin), glacial deposits
are overlain by Holocene mud.

TECTONIC FEATURES

The study area is situated in the central part of the
Baltic basin which was affected by fault activity at dif-
ferent stages of the basin development. The major faults
are well identified on the seismic profiles acquired du-
ring oil and gas exploration in the Baltic Sea area (Sliau-
pa et. al., 2004). However, the shallow seismic profiles
provide a better resolution of small-scale tectonic featu-
res and therefore may contribute significantly to the un-
derstanding of the tectonic history of the region.

The most abundant faults were identified in the north-
ern part of the study area affected by the Saldus—Liepaja
Ridge and in the central part which is confined to the
axial part of the Baltic basin. In the latter area, small-
scale faults predominate (Fig. 7), their amplitudes not
exceeding 10 m. The faults show high angle geometries
that make the cinematic interpretation rather difficult. Ne-
vertheless some faults show quite clear features of a
compression regime (e. g., the southern part of the pro-
file #9621). The faults dissect the Devonian, Permian,
and Triassic successions. Their amplitudes do not chan-
ge upwards along the particular faults, implying the post-
Triassic age of the faulting. Where the layering is dis-
tinct in the Triassic seismic unit the faults are well traced
across the Triassic succession. In case of a massive
seismic fabric, the characteristic disturbances are identi-
fied above the faults that evidence development of frac-
tured zones in the Triassic shale (e. g., the central part
of the seismic profile #9522). There is no good control
as regards the fault tectonic impact on the Jurassic suc-
cession. Some scarce evidences seem to be in favour of
the faults affecting the Jurassic which accordingly im-
plies the fault activity during younger (post-Jurassic)
periods.

Typically, faults make clusters of 3—5 faults spaced
at about 1 km. The layers are flexed close to the faults
that can be interpreted as the initial flexuring stage be-
fore the fault formation. Alternatively, it can indicate
the fault drag mechanism.

Some faults show inversion features which are very
spectacular on the profile #9307 (Fig. 8) where the fault
crosses the Devonian, Permian, and Jurassic sediments.
The uplifted northern flank indicates a stratigraphically
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more complete upper part of the Devonian succession
implying dawn thrust, whereas the Permian—Jurassic suc-
cession points to the uplifting of the northern block.
This kind of tectonic features is well identified in West
Lithuania (J. Bitinas, 2000 — unpublished mapping re-
port of the Siluté area).

The seismic reflection characteristics often drastical-
ly change across the larger-scale faults (e. g., profiles
#9306, 9310a), the opposing flanks showing respective-
ly massive and layered seismic features. It can hardly
be related to the lithofacies changes of the pre-Quater-
nary layers. More likely it reflects lithology changes in
the overlying Quaternary and Holocene sediments that
have a considerable influence on the seismic reflection
features of the underlying layers. If so, an impact of
the fault tectonics on glacial and postglacial sedimenta-
tion should be assumed. This relationship was well do-
cumented in Central Lithuania (Baltriinas et al., 2005).
Some shallow seismic profiles seem to corroborate this
correlation. For instance, the profile #9310a indicates
different seismic reflection characteristics of Quaternary
sediments to the south and north of the pre-Quaternary
fault, which show respectively massive and layered re-
flections (Fig. 7). The fault identified in profile #9306
affects the shape of the base of the Quaternary succes-
sion (Fig. 5). On the other hand, it seems unaccountab-
le that seismic reflection disturbances are indicated only
in the clayey Mesozoic layers, and the underlying re-
flectors from carbonate layers don’t change their shape,
therefore it can indicate disruptions within the forma-
tions (Monkevicius, 1999). The loss of reflection occurs
on the relatively uplifted blocks (Fig. 6). It is therefore
very likely that they are induced by glaciotectonic ac-
tivity, as identified by palacomagnetic studies of Trias-
sic mudstones in North Lithuania (Katinas, 2001). The
other distortions (Fig. 8) may be related to gas escape.

In the north of the study area, the tectonic structures
indicate much larger amplitudes related to activity of
the Saldus—Liepaja zone. The offset of the Devonian
layers along some faults exceeds 50 m (e. g., profile
#9310b, Fig. 5). The faults have a considerable effect on

the recent relief, causing formation of morphological fe-
atures as high as 10-15 m (e. g., scarps). Most likely
they are related to selective erosion. Besides the fault
tectonics, the flexuring of the Devonian layers is com-
mon in the north, similarly to the structures mapped
onshore (e. g., detailed mapping of the Birzai area in
North Lithuania). These features also influence the re-
cent relief by accommodating lithologies of different re-
sistance to erosion. Some flexures exceed 50 m in am-
plitude. The wavelength of those high-amplitude featu-
res is of the order 2-3 km.

CONCLUSIONS

The seismic units under analysis are well correlated with
the major lithological units of the upper part of the pre-
Quaternary succession. The oldest sub-cropping layers
in the northern part of the Lithuanian offshore are attri-
buted to the Frasnian Stage of the Upper Devonian.
Four major units have been identified, which are corre-
lated with the Sventoji, Pliavini, Dubniki and PamisSis
Formations. They show different seismic reflection fea-
tures related to a specific lithological composition of
each formation. The sandy Sventoji Formation is cha-
racterized by a massive seismic reflection. The overla-
ying Pliavini and essentially the Dubniki Formations
show a distinct layering, the lower unit being related to
the dominating dolomites and the upper unit reflecting
an alternating sequence of carbonate rocks, shale and
gypsum. The Pamusis Formation is distinctive by its
thin-layered seismic fabric and is therefore easily recog-
nized on the seismic profiles.

In the south, the upper part of the Devonian succes-
sion is sratigraphically more complete. The Fammenian
Stage is characterized by a distinct layered seismic re-
flection, mostly its upper part related to intercalation of
the terrigenous and carbonaceous lithologies, whereas
the lower portion is composed of marl and carbonace-
ous rocks.

The Permian carbonate rocks show a distinct uncon-
formity with the underlying Devonian succession. They
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dip southwards at a higher angle than the Devonian
layers, implying a regional-scale inversion of the vertical
tectonic movements. The Permian seismic unit is well
identified by a strong reflection marking a significant
change in the seismic impedance from Permian dolo-
stones and limestones to the Lower Triassic mudstones.
The mudstones show an either massive or indistinct
layered seismic reflection. The latter is more distinct in
the Palanga Formation. Furthermore, the type of the re-
flection depends on the composition of the overlying
Quaternary succession, showing in some places the fault
control. The layered fabric of the Triassic unit is related
to the presence of sandstone interlayers and a cyclic
distribution of the silt admixture in the mudstones.

The Jurassic sediments have a distinct seismic laye-
ring caused by the alternation of sands, silts, marls,
clays, limestones. In some profiles, a clear unconformity
with the Triassic succession was identified.

The shallow seismic profiles reveal a rather dense
network of small-scale faults in the Upper Palacozoic
and Mesozoic sediments. These faults show amplitudes
less than 10 m. Those features are traced across the
Devonian—Permian—Jurassic successions and therefore are
dated as post-Jurassic. It is important that faults are
well traceable in the Triassic mudstones. These mudsto-
nes represent an important aquitard and are considered
as a prospective formation for the deep geological dis-
posal of radioactive waists in Lithuania (Cyziené et al.,
2005). Data collected from the Baltic Sea indicate that
this formation can be considerably damaged along the
fault zones. The available seismic data are not conclu-
sive concerning the kinematic features of the faults,
though some evidences seem to be in favour of a com-
pression tectonic regime. In many cases small-scale faults
compose clusters (swarms) 3—5 km wide.

In the north, the structuring style is different and is
related to the activity of the Saldus—Liepaja Ridge.
Furthermore, the Mesozoic succession is missing. The
amplitudes of the identified faults exceed 50 m. The
tectonic regime remains unclear. Also, flexures and rela-
ted structures with amplitudes up to 50 m have been
recognized.

The pre-Quaternary structures exert an important im-
pact on the sub-Quaternary surface and the recent re-
lief. It is likely that they acted as passive forms that
influenced erosion processes during the Quaternary time.
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LIETUVOS SELFO SEISMOSTRATIGRAFIJA IR
TEKTONIKA SEKLIUJU SEISMINIO ATSPINDZIO
TYRIMU DUOMENIMIS

Santrauka

Lietuvos Selfe ir gretimose teritorijose iSgrezta tik keletas gre-
ziniy. Prekvartero geologiniy sluoksniy paplitimas ir ju geolo-
giniai ypatumai gali buti identifikuoti pagal sekliyju seisminiy
tyrimy duomenis. 1993-1999 m. atlikta Lietuvos ir Svedijos
geologiné-geofiziné ekspedicija suteiké daug naujos informacijos
apie Baltijos juros prekvartero sluoksnius (seklioje dalyje iki
600 m gylio). Seisminiy bangy atspindZio tyrimais nustatytos
labai sudétingos atspindzio charakteristikos Lietuvos Selfe. Ge-
loginiai sluoksniai iSskirti remiantis koreliacija su gretimos sau-
sumos greziniy duomenimis, taip pat keliais jUriniais greziniais.
Sudétinga tektoniné sandara, ledyniniai jréziai, jvairios prigim-
ties seisminiai trukdZiai, seklios jiros dugno seisminiai pasikar-
tojimai (atspindéjimai) labai apsunkina seisminés informacijos
interpretacija. Straipsnyje analizuojami mezozojaus ir virSutinio
paleozojaus sluoksniy geologiniai ir tektoniniai ypatumai.

Agabdeprac Monksasuuioc, Caymoc Ilnsyna

CEMCMOCTPATUT PAOUSI U TEKTOHUKA IIEJb®A
BAJTHUMUCKOIO MOPSI JUTOBCKOI'O CEKTOPA
IO JAHHBIM MOBEPXHOCTHBIX
CEMCMUYECKHUX UCCJIEJOBAHUM METOJIOM
OTPAKEHUSA

Pesome

Ha mensde bantuiickoro mops JluToBckoro cekropa U Ha
MPUOPEKHBIX TEPPUTOPUAX NPOOYPEHO JIUIIL HECKOJIbKO
CKBaXMH. PacnpezneneHue [JOYETBEPTUUYHBIX T'€OJIOTHYECKUX
OTJIOXEHUH U UX IeOJIOTMYECKHE OCOOEHHOCTH MOXHO HICH-
TUGUIUPOBATh IO JAaHHBIM HA3e€MHBIX CEHCMUYECKHUX HCCIe-

1993-1999 rr
HIBEJICKas TeO0NIoro-reopu3nueckas SKCIeANIHs NpesocTaBuia

nosanuil. OcymecTBieHHas B JINTOBCKO-
MHOr0 HOBOW HH(OpMauu O JOYETBEPTHUHBIX OTIIOKEHUSIX
Ban-tuiickoro mMops (B HazeMHOH uyactu a0 mIyOounsl 600 M).
HccnenoBanus celiCMUYECKUX BOJIH OTPa)KEHMS BBIIBUIM OYEHb
CIIOKHBIE XapaKTePUCTUKHU ITUX BOJIH B menb(pe bantuiickoro
Mopst JInTOBCKOro cekTopa. BeleneHne reojJoruueckux ClOeB
000CHOBaHO KOppEJsILMei ¢ OMKaiIIMMU TaHHBIMH HAa3eMHOTO
OypeHus, a Takxe ¢ JaHHBIMU OypeHUs HECKOJIIbKUX MOPCKHX
ckBaxuH. CIJIOXKHOE TEKTOHMYECKOE CTpPOEHHE, JIeJHUKOBBIC
BpE3bl, pa3iMuyHas NPHUPOAA CEHCMUYECKHUX IIYMOB, MHOIO-
KpaTHble OTPaXEHUs OT JHA MEJIKOr0 MOpsS 3HAYUTEIbHO
OCJIOXKHSIOT HHTEPHPETALNI0 CEHMCMHUYECKHUX MCCIEA0OBaHUM.
PaccMOTpeHB! I'e0JIOTHYeCKHe U TEeKTOHUYECKHE OCOOEHHOCTH
OTJIOKEHUI ME303051 U BEPXHErO IManeo30s.



