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30BaHbl 3JEKTPOHHO-MUKPOCKOIIMICCKIE HCCICHO-
BaHUs. BbUIM TIpOBeIeHBI MCCIENOBAaHUS BO3MICii-
CTBUS IITYHTUTOBBIX 100ABOK Ha ITPOYHOCTHHIC aHTH-
KOPPO3MOHHBIE CBOMCTBA IIEMEHTHOTO KaMHS 3a CUeT
BO3IEMCTBUS ITYHTUTOBOTO IOPOIIKA Ha €ro IjioT-
HOCTb.

Pe3ynbTatpl. LLIyHrUTOBBIE KOHIIEHTPAThl, MOJY-
YeHHBIE W3 IIYHTUTa BaKbIpYMKCKOrO MECTOPOXKIE-
HUSI, SBJISTFOTCSI TIEPCTIEKTUBHBIMH IIJIST ICITOJIb30BaHMS
B KaUeCTBE HATIOJIHUTEJIE aHTUKOPPO3UOHHOTO OETO-
Ha, Kpacok 1 lakoB. KoMIutekcHast pa3paboTKa 30J10Ta
W IIYHTUTOBOTO CBIPhS 30JI0TOCYIb(MUIHBIX MECTO-
poxneHuii (bakbIpuuK) OTKpPBIBAET HOBbIE YKOHOMMU-
YeCKHUe MePCIeKTUBBI OMHOBPEMEHHOM OTPaOOTKHM 30-
JIOTa ¥ 3HAYUTEJbHBIC, HO HE MCIIOJIb3yeMbIe IMoKa 3a-
Machl IIYHTUTA B TIpe/eiaX U3BECTHBIX 30JI0TOPYIHBIX
noJyieir Bocrounoro Kazaxcrana.

Hayunas HoBu3na. bbuio noka3aHo, YTO LIYHTUTO-
BBII MMOPOLIOK B KauecTBEe MUTMEHTAa U 3arOJHUTENS
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Purpose. It is based on investigation of regularities of distribution patterns of black shales in space and time in sec-
tions of the Late Proterozoic of the Transdniestria for further investigating by lithological, mineralogical, petrograph-
ical and geochemical analysis.

Methodology. It consists of field working in outcrops of the Vendian section and their detailed lithological descrip-
tion, facies analysis, petrographical and lithology-geochemical investigations.

Findings. A revision of the Late Proterozoic sediment section of the Transdniestrian Podillia was done; conditions
of stratification and under- and overburden contacts of layers were updated; textural, structural and other features of
stratigraphic layers which indicate genetic and facial aspects of their formation were determined. In the deposits of
Mohyliv-Podilskyi range of the Vendian five stratigraphic levels which contain black shale were allocated: lomozivski,
liadavski, bronnytski, zinkivski and kaliuski layers. Also new strata of the Ediacaran biota which will be described in
detail in the following publications were found.

Originality. For the first time, for Mohyliv-Podilskyi range of the Transdniestria five stratigraphic grades of black
shale accumulation were distinguished. Black shales precipitated in uncompensated depressions of an epicontinental
basin and were concentrated with a lot of organic matter. They could be considered as petroleum source rocks of the
Precambrian and Early Paleozoic sedimentary formations of the Volyn-Podillia.
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Practical value. It is based on using the data for predicting works within the Volyn-Podillia plate related to the

petroleum potential areas.

Keywords: black shale, stratigraphic layers, Precambrian, Vendian, non-skeletal biota, sedimentation conditions

Introduction, analysis of the recent research and ob-
jectives of the article. Black shales (Eng.) are pelitomor-
phic, fissile, schistose, from dark gray to black forma-
tions which feature clayey, siliceous-clayey and sili-
ceous-carbonate-clayey composition. One of the main
features of these rocks is high content of organic matter.
Black shales (BS) were called “domanikoyids” by litolo-
gysts of the Soviet Union. Therefore, these terms are
often used as synonyms in articles [1].

BS formed mainly of uncompensated marine sedi-
mentary basins. They are associated with deposits of
some ore and rare elements, in particular Cu, Zn, V, P,
Mo, Re, Se, Hg, U, etc.; oil shales and solid bitumens.

Recently BS have been considered as petroleum
source rocks and a potential unconventional reservoir of
oil and gas. Consequently, they are the object of study by
petroleum geologists.

In the general section of the sedimentary cover BS
are defined at all stratigraphic levels ranging from the
Archean to the Neogene inclusive. Their Phanerozoic
and Precambrian occurrences are regulated by sedimen-
tary and geotectonic cycles.

Phanerozoic BS are observed the most extensively.
The reliable correlation between BS and petroleum for-
mations has been determined in the USA petroleum ba-
sins (Green River formation), Tajikistan basins (Suzak-
ski shale), the Volga-Ural oil and gas bearing province
(OGBP), the Prypiat, Carpathian, Peredobruzhzhia
and Dnipro-Donets basin etc.

According to recent studies by S. O. Machulina (2016),
26 levels of BS formation are distinguished in the Pha-
nerozoic eon. Their extension was due to planetary and
subplanetary transgressions and tectogenetic facilities.

Precambrian BS have been investigated in the least
[2]. According to estimations of S.A.Sydorenko they
make about 10 % of all sedimentary-metamorphic Pre-
cambrian complexes. BS spread both locally and region-
ally on all continents and their thickness exceeds one
hundred meters.

Most of Precambrian carbon formations were meta-
morphosed and their organic matter has been converted
into graphite and schungite shales, solid bitumens.
Nowadays, there is not direct relation between oil and
gas fields and the Precambrian BS. But it can be as-
sumed that they are determinative in the occurrence of
petroleum Lower Phanerozoic formations.

In the Precambrian there are three megacycle of BS
accumulation at intervals of 600, 300 and 100 million
years: Archaean, Lower and Upper Proterozoic. They
include the time interval of accumulation from Paleoar-
chean carbonaceous shales to Vendian BS. The total
tendency for Precambrian deposits is to increase BS ca-
pacity in the general section from the Early to the Late
Precambrian which is associated with increasing amount
of biota on the Earth.

Archaean carbon graphite shales have been deter-
mined in deposits of the Baltic, Aldan, Guiana, Guinea

ISSN 2071-2227, HaykoBui BicHuK HI'Y, 2017, N2 3

shields, the Stanovoy Range (Far East, Russia) etc. Pro-
terozoic carbon formations spread on the Baltic shield
(Karelian formations), Siberian platform (sapropel
shales of Ust-ilimsk horizon, Riphean shales of Tun-
guska oil and gas bearing region (OGBR), China
(Xin’an basin), North America (Michigan basin, Na-
sach shales), Australia (uranium shales), East European
platform (EEP) (Vendian BS) etc.

The Vendian period (Ediacaran period) is a transi-
tion stage from the Proterozoic to the Paleozoic, which
lasted from 600 to 535 million years and has features of
biota evolution. At the beginning of the Cambrian
spineless biota was getting skeletons and in in the marine
basins clastic sedimentation was supplemented by car-
bonate precipitation.

On the territory of Ukraine Vendian deposits croup
out in the Podillia Transdniestrian and have been suffi-
ciently described by geologists [3]. Investigations were
mostly focused on stratifying and allocating the strata
and describing the Ediacaran biota [4].

According to the researchers of the Neoproterozoic,
Vendian (Ediacaran) outcrops in the Ukrainian Transd-
niestria are one of the most complete. There are a lot of
non-skeleton fossils which feature diversity and belong
to various species. At the present time, material compo-
sition and genesis of these deposits are less investigated
in Vendian outcrops.

Collaborative research studies between Taras
Shevchenko National University of Kyiv, State Higher
Education Institution “National Mining University”
and University of Poitiers (France) in the Podillia
Transdniestrian were implemented in 2015—2016. They
provided investigating a lot of Vendian outcrops and
sampling for further complex lithological and mineral-
ogical laboratory investigations. Stratigraphic units and
features of spatial extension of BS were also determined.

Presentation of the main research. The research area
spans outcrops of the Dniester valley and its tributaries
between Mohyliv-Podilskyi and Novodnistrovsk cities.
In these parts Vendian deposits form almost continuous
sections beginning from their contact with the basement
rocks to the transition zone of Baltic series of the Lower
Cambrian.

In outcrops conditions of bedding, contacts of lithot-
ypes with under- and overlying rocks, textural and
structural features etc. were studied in detail. These
characteristics can point to genetic and facial formation
aspects of these deposits. Points of detailed observations
and sampling for further laboratory research are illus-
trated in Fig. 1.

As is known, in the general Vendian section clastic
formations absolutely dominate. However, in some ar-
eas they are enriched by pyroclastic material. There-
fore, we focused on carbonate rocks, layers which are
enriched by organic matter, fossils and phosphate min-
eralization that could indicate sedimentary modifica-
tions.
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Fig. 1. Schematic geological map of Precambrian and Pa-
leozoic deposits of the Transdniestria [6] with points
(P.1—06) of detailed observations and sampling:

1 — bedrock; Precambrian formations: 2 — mohylivska;
3 — yaryshivska; 4 — nahorianska; 5 — kanylivska; 6 —
Paleozoic (Ordovician and Silurian) system

Based on the comprehensive analysis of published
data and our own field research of Upper Vendian out-
crops of the Transdniestria five stratigraphic levels which
contain black shale were allocated. For different layers
BS capacity ranges from 10 (bronnytski) to 45 m (kaly-
uski) (Fig. 2). Summary of strata which contain BS is
represented below.

BS of the lomozivski layers. In the Vendian section
they are located at the lower level. These deposits con-
sist of silty and micaceous argillites which rhythmically
alternate with fine-grained sandstones and siltstones.
Capacity of some argillaceous rhythm varies from 1 to
3 m and their total capacity is about 15 m. BS are thinly
laminated, carbonate-free, intensely dislocated, dark
gray rocks with a greenish tinge. Also they are trans-
formed into thin-platelet gruss and their color is changed
to brown by weathering. Lamination of argillites is
caused by the presence of silty and micaceous materials

Age

M kalyuski layers
zinkivski layers
W bronnytski layers

M lyadavski layers

M lomozivski layers

0 20 40 60
Thickness, m

Fig. 2. Comparison chart of capacity of Vendian BS of
the Volyn-Podillia
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on bedding planes. In the upper part of the section of
the lomozivski layers there are marcasite concretions.

These layers contain different types of Metazoa
which is the largest among all Vendian strata. The main
accumulations of organic remains are located in the bot-
tom of the section — contact with the olchedaiivski lay-
ers or the basement, and are characterized by the argil-
laceous or silty argillaceous substrate prevalence in
composition.

Occasionally, the presence of numerous biota influ-
ences changing color of the bedding planes which be-
come darker to black.

The best outcrops of the lomozivski layers with BS
are located in coastal ledges of the Liadova and Zhvan
rivers. Their stratotype is placed in outcrops of the Lia-
dova river between Vinozh and Nyzhchyi Olchedaiiv
villages where they are located on the olchedayivski lay-
ers or the basement and are overlaid by yampilski sand-
stones.

We studied in detail new outcrop of BS of the lo-
mozivski layers near to Popeliuhy village (right tributary
of the Liadova river). There is stratum of BS argillites (to
3 m) with two small (10 cm) interlayers of silty sand-
stones which are overlaid unconformable by sandstones
of the yampilski layers (Fig. 3).

In the lomozivski layers there are flow traces and a
lot of biota remains. Fossil samples are represented in
Fig. 4.

BS of the liadavski layers. These deposits consist of
argillites and lenticular low-power interlayers of fine-
grained sandstone. Argillites account for 60 % of the
stratum section and, in general, in the liadavski layers
their capacity is 12 m. Argillites are carbonate-free,
thinly laminated of variegated color (from dark gray,
gray-green to brown with different shades) and split into
thin-platelet gruss. Cleavage planes are enriched by silty
and micaceous materials. Possibly the color changing of
argillites is due to varying degrees of pyroclastic material
oxidation. Sandy deposits of the liadavski layers are
mainly in the lower part of the section which is located
conformably, gradually and without visible traces of in-
terruptions on yampilski sandstones. In outcrops
yampilski sandstones are more solid and light (yellow),
liadavski sandstones are more brittle and darker (gray)
with platy jointing. The upper transition boundary be-
tween liadavski and bernashivski layers is detected dis-
tinctly — argillaceous stratum are sharply overlaid by
sandstones and gritstones.

At the bottom of the argillaceous stratum there are
iron disulfide concretions which form several levels.

Biota remains in the liadavski layers are sporadic and
represented mainly by bacterial structures of various
types. Stratotype outcrops of these deposits are de-
scribed on the Liadova river near Nyzhchy Olchedaiiv
and Zherebylivka villages, also the Murafa, Derlo, Zh-
van rivers (Bukatynka, Borshchiv Yar, Murovani
Kurylivtsi villages). But today, this section is better re-
vealed by the quarry near the dam of the Dniester HES-
1. Here the liadavski layers are directly located on
yampilski sandstones and their capacity is about 4 m
(Fig. 5).
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yampilski layers

lomozivski layers

Fig. 3. Outcrop of the lomozivski and yampilski layers, the eastern edge of the Popeliuhy village, right tributary of the

Liadova river (Popeliuhy ranive)

Fig. 4. Fossils in argillites of the lomozivski layers (Popeliuhy ranive):

a — discoidal imprints; b — discoidal and tube-like imprints

I e et A R e o S

lvadavski layers

yampilski layers

.

Fig. 5. Outcrop of the yampilski and liadavski layers in the quarry near the dam of the Dniester HES- 1

BS of the bronnytski layers. They are the composi-
tion of carbonate-free tufaceous argillites and argillites.
Their general capacity is about 20 m. BS have two layers
structure which is well observed visually by structural
and textural features and nature of disintegration. The
lower layer is more solid, coarse-grained, coarse-lami-
nated and composed of variegated color (brown, green-
ish-brown) tufaceous argillites, tufaceous siltstones and
their combinations. Their capacity is 7—8 m. The upper
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layer is more fine-grained and thinly laminated and
contains variegated color tufaceous argillites, argillites
and silty argillites. Rocks are poorly-consolidated and
split into thin-platelet gruss due to weathering. Their ca-
pacity is 10—13 m. The color diversity of the bronnytski
layers is associated with varying degrees of oxidation of
volcanic material in the section.

Stratotype outcrops of these deposits are located in
the valley of the Bronnytsya river. Today section of the
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bronnytski layers is better revealed in the Borshchiv Yar.
There is all lithological diversity of the lower layer of
these deposits. Their capacity is to 2 m. They consist of
platy, light green, dark purple and red argillites of differ-
ent weathering degree which is directly located on sand-
stones of the bernashivski layers (Fig. 6).

In the bronnytski layers there are detected well-pre-
served numerous prints of non-skeleton biota which are
mainly located in the bottom of the section, in contact
with the bernashivski layers. Then in the top of the sec-
tion their quantity significantly reduced and fossils are
sporadically founded.

BS of the zinkivski layers. These deposits consist of
gray, dark gray, sometimes with a bluish tinge, varying
degrees silty argillites and thin layers and lenses of the
same color of small- and medium-grained sandstones.
Argillites account for 2/3 of the stratum section and, in
general, in the zinkivski layers their capacity is 13—15
m. Their main feature is the presence of several texture
types in section — concentric shucks cleavage and the
presence of different directions of coarse and fine lam-
ination. Small lenses of phosphorite silts and single
phosphorite concretions of pebble dimension are spo-
radically detected in the lower part of the section.

Outcrops of parts of the zinkivski layers can be observed
in valleys of the Liadova (mouth), Zhvan (near Skazyntsi
and Halaikivtsi villages), Kalius (Nova Ushytsia and Hly-
bivka villages), Ushytsia rivers (from Verbka-Murovana
and Zinkova to Mynkivtsi villages). In the investigated out-
crops, the zinkivski layers are located on the bronnytski
layers. Contact between them, which is detected by the
presence of thin kaolinite interlayer in the base of the
zinkivski layers, is gradual. Unfortunately, this layer is not
continuous and then this border on some sections is sev-
eral conditional. The upper contact of the zinkivski layers is
more perceptible which is due to changes in lithology — ap-
pearance of arkose sandstones. The last already belong to
the dzhurdzhivski layers. Capacity of the zinkivski layers is
changeable and in different outcrops varies from 5 to 27 m.

BS of the kaliuski layers. These deposits almost con-
sist of monotonous, from dark gray to black, thinly lam-

inated argillites. They split into thin-platelet gruss and
their color is changed to brown by weathering. These
layers complete the section of Mohyliv-Podilskyi range
of Upper Vendian.

The kaliuski layers are directly located on the
dzhurdzhivski layers in the most studied outcrops. Their
contact is detected by an abrupt change of lithology. The
upper part of the dzhurdzhivski layers consists of fine-
grained, greenish-gray sandstones with a high content of
carbonate component. The upper part of the kaliuski
layers in the most outcrops has eroded surface on which
deposited sediments of the kanylivska range of Vendian,
Paleozoic, Mesozoic and Cenozoic.

General capacity of the kaliuski layers varies from
several to 45 m.

The main feature of the kaliuski layers is the pres-
ence of phosphorite concretions. The latter are located
on the central and upper parts in the most outcrops
where particular horizons form. To 12—14 concretion-
ary horizons are detected in the most complete sections
of the kaliuski layers.

Concretions are located conformably towards en-
closing rocks. Argillites plastically envelop them without
visible cleavage (Fig. 7).

The morphology of concretions is very various but
spherical and oval shapes dominate. Sometimes there
are aggregates of several concretions (Fig. 8). The size of
concretions is from a few millimeters to 15 centimeters
or more.

There are concretions with and without carbonates
or sulfides rudimentary centers. Many concretions con-
tain desiccation cracks and are empty, but there are
those that are filled with secondary minerals.

In the medium and preferably in the upper parts of
section of the kaliuski layers there are «cone-in-cone»
structures. At these levels, we observe significant car-
bonate content in argillites.

Outcrops of BS of the kaliuski layers with concre-
tions could be observed from the left and right banks of
the Dnister river near Lypchany and Voloshkove villages
(Fig. 9) and in the valley of the Ushytsia river (near

bronnytski layers

bernashivski layers

Fig. 6. Outcrop of the bernashivski and bronnytski layers (Borshchiv Yar, edge of the Mohyliv- Podilskyi cities)
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Fig. 7. Examples of bedding of phosphorite concretions in the kaliuski layers (the Dniester River, near Lypchany and

Voloshkove villages):

a — contact of phosphorite concretions with host rocks; b — draping structure of host layers

Fig. 8. Examples of phosphorite concretions in the kaliuski layers (the Dniester river, near Lypchany and Voloshkove vil-

lages):

a — internal structure of concretion; b — elliptic-like concretion; c — example of coalescent concretion

Tynkivtsi village). Unfortunately, one of the best out-
crops of the kaliuski layers in Antoniv Yar (Mynkivtsi
village), which for a long time has been considered clas-
sic, at the present time is completely matted with bushes
and vegetation.

The numerous prints of bacterial structures and oth-
er Ediacaran biota non-skeleton remains were detected
during our research in the kaliuski layers of the upper
and lower parts of the section.

Explanation of scientific results. Podilsk structural
facial zone, which associate with Podolsk ledge of the
Ukrainian Shield, is a specific area of the Late Vendian
lithogenesis. In general, the sedimentation depended on
tectonics, seabed terrain, climate and rock composition
of the continental part. The most common rocks in sec-
tion of Mohyliv-Podilskyi series are psephites and
psammites among which gritstones, hard- and coarse-
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grained sandstones dominate. To a lesser extent fine-
grained sandstones, siltstones and argillites are laying.
The latter, as noted above, is about 10 % in the general
section of this series.

All these data indicate that the Upper Vendian litho-
genesis occurred in relatively shallow basin, the nature
of composition and sorting of clastic material denote a
near transportation.

Glauconite, which is present in all facial groups of
Vendian sediments, is an indicator of epicontinental
basin with alkalescent water dynamics. However, sea-
bed terrain was divided. There were more deepwater ar-
eas where fine-grained material accumulated. As seen
from the general section, these areas occurred at differ-
ent age levels. Some depressions had uncompensated
nature and there are accumulation only of disperse ma-
terial. And in others there were anoxic conditions as
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Fig. 9. Outcrop of the kaliuski layers (the Dniester river, Lypchany village):
a — general view of outcrops; b — horizontal occurrence of kaliuski layers

indicated the present of iron disulfide concretions in
sections.

In this period of time with varying intensity the evo-
lution of primitive non-skeleton organisms (bacteria,
algae, medusoides, worms and corals-like) occurred.
This biota enriched the Vendian section with organic
matter which is located in the most dispersed types of
sediments. Though, the Vendian fossils are better pre-
served at the interbedding border of clayey and silty for-
mations. Therefore, in the kaliuski layers, which consist
of only clayey rocks, we define fewer amounts of organic
remains than in other layers. However, the evolution of
the biota was the largest at that time.

The Total Organic Carbon (TOC) in BS of Mohyliv-
Podilskyi series vary from 1 to 4 %.

Deposits of Mohyliv-Podilskyi series of the Transdni-
estria are characterized by low post-sedimentation
changes. The mineral composition of argillites, locating
within the marcasite, pyrite, phosphorite concretions
and authigenic mineralization indicate digenetic changes.

Conclusions.

1. Vendian sedimentation in the Middle Transdnies-
tria is occurred in epicontinental marine basin with an
alkalescent solution and active tectonic processes. This
contributed lithogenesis of clastic rocks in the basin
shelf which had poor sorting of output material.

2. Divided topography of the seabed caused occur-
rence of area where fine material (pelitic dimension) ac-
cumulated. Those were mainly areas with non-offset
sedimentation. Within clayey silts accumulated, which
later turned into argillits.

3. In the deposits of Mohyliv-Podilskyi series of the
Vendian five stratigraphic levels which contain BS were
allocated. They are thinly layered, from dark gray to
black argillites which are rich in organic matter varying
degrees.

4. Numerous non-skeleton biota remains (Ediacaran
type) were recorded in all stratigraphic levels of Mohy-
liv-Podilskyi series.

5. The apogee of BS accumulation in the Transdni-
estria is kaliuskiy age when exemplary deposits formed.
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MeTta. BuzHaueHHS TPOCTOPOBO-YaCOBUX 3aKOHO-
MipHOCTE! MOIIMUPEHHS YOPHOCTAHIIEBUX TOBIIL Y PO3-
pi3ax Ti3HBOTO IIPOTEPO3010 Ha Teputopii IlpuaHi-
CTPOB’S IJT TTOJAJIBIINX 1X JIITOJIOTO-MiHEPAJIOTIYHUX,
neTporpadiyHUX i TeOXiMIYHUX AOCTiIKEeHb.

Metomuka. IlonboBi cniocrepexkeHHs BiICJIIOHEHb
BEHJIICBKOTO pO3pi3y Ta iX HOeTalbHUI JIITOJOTiYHUI
oruc, damiaJbHUM aHalli3, meTporpadivyHi i JiToa0ro-
TeOXiMiuHi TOCTiIKEeHHS.

PesyabraTu. IIpoBeneHo peBi3ilo BiACIOHEHb Mi3-
HBOIIOKEMOPiiicbKoTo po3pi3y TepuTopii [lominbcbKoro
ITpunHicTpoOB’sl, yTOUHEHO YMOBHU 3aJIsITaHHS, KOHTaK-
TU JIITOTUIIIB i3 MiACTENSIIOYMMU U MepeKpUBAIOUUMU
MOpOJaMU, BCTAHOBJIEHO TEKCTYPHO-CTPYKTYPHi Ta
iHIIi 0COOIMBOCTI CTpaTUrpadiuHUX TAKCOHIB, 1110 BKa-
3yI0Th Ha TeHETUYHi ¥ (aliajibHi acmiekTn iX GopMy-
BaHHS. Y BiIKJIaJaX MOTWIiB-IIOIUILCHKOI Cepii BEHIy
BUiJIEHO IT’Th cTpaturpadiyHuX piBHIB, 110 BMilly-
I0Th YOPHOCJAHIIEBI MTOPOAN: JTIOMO3iBChKi, JISINABCHKI,
OPOHHUIIBKI, 3iHBKIBCHKi I KaltoChKi BepcTBU. Takox
BCTaHOBJIEHI HOBi TaKCOHHU eliaKkapchKoi (ayHu, 1110
JIeTaJibHO OyayTh OMMCaHi B MOJAbIIMX MyOJTiKaLIisX.

HaykoBa HoBu3HA. Yriepiie s MOTHJIiB-TIOAUTb-
cbKoi cepii [TpuaHiCTPOB’S BUMIJIEHO I’ SITh CTpaTUTpa-
(iyHUX piBHIB PO3BUTKY YOPHOCIAHLEBUX TOPIiMI.
OcTaHHI HAKOMTUYYBAJINCh Y HEKOMITEHCOBAHUX MPO-
TMHAX €MiKOHTUHEHTAJIIbHOTO OaceliHy i Oyyiu 30ara-
YeHi OpraHiyHoOl pedyoBUHO. BOHM MOXYTh pO3TJisi-
JATACh SIK MAaTePUHCHKI ITOPOIM BYIJICBOIHIB TOKEMO-
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rEonoriA

PIfiChKMX i paHHBOMIAIEO30MCHKIX OCATOBUX (hopMa-
it Bomnmnao-Ilonmimis.

IIpakTnyna 3HaummicTb. [lonsirae y BUKOpUCTaHHI
JaHUX JJIST IPOTHO3YBaHHS B Mexkax BonmHo-ITominb-
CBKOI TIJIUTU POOIT, MOB’sI3aHUX i3 BUBYEHHSIM Ha(TO-
ra30HOCTi TEPUTOPIit.

KmouoBi ciioBa: voprocaanuesi nopoou, cmpamuepa-
¢hiuni pieni, doxemopiil, 6end, be3ckesemua payna, ymo-
8U 0CAOKOHAKONUYEHHS

eab. BrisBIIeHME MPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTE pPacIpOCTpaHECHUST YePHOCTIAHIIC-
BBIX TOJIIII B pa3pe3ax MO3IHEro mpoTepo30s Ha Teppr-
Topum [IpumHeCcTpOBBS IJI JTaJIbHEMITNX WX JIMTOJIO-
TO-MUHEPAJIOTUYECKUX, MeTporpauuecKuX U reoXu-
MMUYECKUX U3YYECHUI.

Meronuka. IlojieBble HaOMIOOEHUS OTJIOKEHUIA
BEHICKOTO pa3pe3a M UX JIeTallbHOe JIMTOJIOTUUECKOe
omnucaHue, ayalbHbIi aHaAu3, neTporpapuyecKre
M JINTOJIOTO-T€OXUMUYECKUE UCCIEIOBAHNUS.

Pesynbrathl. IlpoBemeHa peBU3US OTJIOXECHUIMA
TO3THEIPOTEPO30MCKOTO pa3pe3a Tepputopuu [lo-
IOJTBCKOTO [TpUIHECTPOBLSI, YTOUHEHBI YCIIOBUS 3alle-
TaHWs, KOHTAKThl JUTOTUIIOB C ITOACTEIAIONIMU U
TMEepPEeKPhIBAIOIIMMU  MTOPOJAMHU, YCTAHOBJIEHBI TEK-
CTYPHO-CTPYKTYPHBIE U JPYTrie OCOOEHHOCTU CTpaTH-
rpauuecKrx TAKCOHOB, UTO YKa3bIBAIOT Ha TeHETUYEC-
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ckre M (alumanabHBIe acCIeKTHl WX (OPMHPOBAHMSI.
B omioxeHUsIX MOTWIEB-TIONOIBCKONW CEpUM BEeHAA
BBIICJICHO IISITh CTPAaTUTPadUIECKUX YPOBHEM, KOTO-
phle comepXaT YepHOCIAHIICBbIC TMOPOIBI: JTaMO30B-
CKue, IsiAaBCKue, OPOHHMIIKHE, 3SMHBbKOBCKHE U KaJllo-
ckue ciou. Takxke ycTaHOBJIEHbBI HOBbIE TAKCOHBI 31U~
aKapckoit hayHbl, KOTOpbIE Ie€TalbHO OYIYT OMMCAHbI
B JaJIbHEWIINX MyOIMKALIASIX.

Hayunas HoBu3Ha. BriepBbIe IJ1T MOTHIIEB-TTO0JTb-
ckoif cepun IIpumHeCTpOBBS BEIIEICHO ISTh CTPAaTH-
rpaMUeCKNX YPOBHEH pa3BUTHUSI UYEPHOCIAHIICBBIX
ropoxn. IlocienHune oTiaraauch B HEKOMIICHCAIIMOH-
HBIX TIPOTMOAX SIUKOHTHMHEHTAJIBHOTO OacceiiHa U
ObUIM OOOTalIeHbl OpraHMYEeCKUM BellecTBOM. OHU
MOTYT pPacCMaTpUBaThCSI KaK MATEPUHCKHUE ITOPOJIBI
VIJIEBOJIOPOAOB JTOKEMOPUMCKHUX U PaHHENAJIe030M-
CKHUX ocamouyHbIX hopmanmit BonsiHO-TTomombs.

IIpakTHyeckas 3HAYUMOCTb. COCTOUT B MCIIOJIb30-
BaHUM JAHHBIX 1S TPOTHO3UPOBaHUS B mpeneiaax Bo-
JIBIHO- 100 TbCKOM TIMTHI pabOT, CBSI3aHHBIX C M3yUe-
HUEM He(Tera30HOCHOCTU TEPPUTOPHIA.

KimoueBble clioBa: uepHocianyegvie nopodst, cmpa-
muepaguueckue yposHu, dokemobpuii, eeHo, becckerem-
Has gayHna, ycao8us 0ca0KkOHAKONACHUs

Pekomendosano 0o nybaikauyii dokm. eeon. Hayk
JI. B. Icakosum. lama nadxodxucenns pykonucy 01.006.16.
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