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Objective. The objective of this gudy isto anayze theinfluence of the Pokuttia deep fault on tectonics and the ail-
and gas-bearing structures in the south-eastern part of the Ukrainian Carpathians Methodology. It is presented in a
detailed complex analysis of the geol ogical-geophysical data in the given area. Results. The influence in the Pokuttia
deep fault on the flysch structure has revealed itsdf in the Borydav-Pokuttia nappe as a series of didocations with a
break of continuity at the north-eastern orientation at the boundary between the Hutsulkyi and Boikivskyi segments
with the structures horizontaly displaced 10 km off and up to 1.5 km vertically- Ieft-grike dip fault. In the Skyba
nappe this is truncation of its front part of the Hutsulskyi segment. In the Dukla-Chornohora nappe and the Bitlya
Svydovets sub-nappe these are sgmoid curvature of their parts in the fault zone with amplitudes of horizonta
displacements of up to 10 km. As aresult, the Krasnoshora and Hoverla units are joined into a single sub-nappe, and
the thrugt-folds of the Bitlya- Svydovets sub-nappe to a considerable extent are overlapped by it and by the Skupiv sub-
nappe. Owing to pogt-overthrugting vertica movements the Hutsulskyi segment was uplifted during Pliocene-
Plegocene Therise of the area with the Duklya —Chornohora nappe was the mogt intensve. The structures of the
Bitlya-Svydovets sub-nappe are fragmentaly outcropped from under it. In the territory of Romania the nappes
sructurally correspond from the north - the thrust-sheat with olistastrome Son in the Lower Verkhovyna deposits of
Oligocene, and from the south - tectonic units Toroklezh and Makla. The Pokuttia fault displaces the Precarpathian
regional minimum (amplitude of about 10 km), and the Uzhok deep fault with the signs of right-shift. There is a
perceptible impact of the Pokuttia fault on the sub meridional Radekhiv-Viktoriv fault. Sites of intersections of the
mentioned faults, so-caled knots, if the traps are available, are known to be favourable zones for hydrocarbon
accumulation on commercia scales. In the light of new data on the geological structure of the region, the perspective
edimateisraised for the digtinguished ructures V orohta-Y asynia (Lazeshchynska, Y asynska and Voronenkivska), as
well as Semakivska and Hryniavska, where commercia influxes of hydrocarbons were obtained. This observation also
concerns the structures of the basement of the Lopushna subzone of the outer zone of the Carpathean Foredeep under
the overthrugt of the Carpathians. Scientific novelty. For the first time, using new geological data it was possble to
prove the influence of the Pokuttia fault in the zone of its action in aform of the |eft-gtrike-dip on the structures of the
flysch cover. The structurd parallelization of the Bitlya-Svydovets sub-nappe of the Krosno nappe of the Ukrainian
Carpathians was carried out with the tectonic units of the Romanian Eastern Carpathians. Interaction of the given fault
with the Precarpathian regionad minimum and the Uzhok deep fault has a character of the right shift. Areas connected
with these didocations are prospective for hydrocarbon accumulations of commercial value. Practical Value. As a
result of investigations essential corrections have been inserted concerning the geological structure of the south-eastern
part of the Ukrainian Carpathians. Together with geochemical indications this presents new possibilities in searching
for hydrocarbon depositsin thisregion.

Key words. deep fault, flysch, basement, shift, oil- and gas-bearing.

I ntroduction

A great number of faults of different orientation
intersect the Carpathians: longitudinal, transverse to
their extension, submeridional, and diagonal ones,
distinguished on the basis of geophysical, remote, and
geological data. In most cases it is considered that
they don’t cut the flysch cover, but arelocalized in the
basement of the Carpathians. Some of them
developed over a long period of time and stretch far
beyond the platform limits. Such zones of transverse
faults belong to the category of deep ones. In
particular, these are Stryi and Pokuttia zones of faults
the existence of which finds depiction in gravitational
and magnetic fields [Subbotin, 1955]. The Pokuttia
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fault, known as the Hutsulsky fault, had been singled
out by S |. Subbotin in 1955 on the basis of
gravimetrical studies, In opinion of some researchers,
the Pokuttia fault originated in the Early Proterozoic,
together with the Manyava fault, and probably
compose a single deep zone 30 to 35 km wide at the
boundary between the Pokuttia-Bukovyna uplift and
the Pannonian-Volyn depression [Dolenko et 4.,
1976]. V. V.Glushko broadened its spatial range to a
great extent and noted that uplifted position of the
pre-flysch basement of the Pokuttia folds and their
comparatively fast dipping to the north-west should
be connected with the transverse fault in the region of
Berezova (the River Liuchka) which mainly crosses
the fault known as the Hutsulsky one. It should be of
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regional importance because it exactly redtricts
Apusenides, Marmarosh nappe, Pokuttia folds from
the north-west and are traced in the direction of the
Ustechko didocations on the River Dniester
[Kuzovenko, 1990].

In 1969 M. A. Beer had distinguished the
Verkhnya Tysa zone of faultsin the south-eastern part
of the Carpathians that was interpreted by him as a
system of the left-strike didlocations of sub latitudinal
(60-70°) direction with the amplitude of dislocation
across the basement up to 10-15 km. He had noted
that in the zone of faults one can observe sigmoidal
changes in the extension of the structural elements of
the Rakhiv, Porkulets and Chornohora nappes with
the amplitude from 10 to 12 km. This zone coincides
with the regtriction of the Petros tongue-like tectonic
outliers and the nappe of the Skupiv subzone. In its
southern part, it restricts the Marmarosh cover, and in
the north - Pokuttian Carpathians. On the opinion of
M. A. Beer, the greatest influence of the given zone
was exposed in the formation of nappes that probably
connected with the character of occurrence of blocks
to the flysch basement. But sharp changes in
stretching of the folded structures or other visible shift
phenomena in the flysch cover are fixed with great
difficulties [Beer, 1969]. As we shall see from the
characterization of the Verkhnya Tysa zone of faults,
it can be identified with the Pokuttia fault.

Objective

The objective of this study is the analysis of the
influence of the Pokuttia deep fault upon the structure
and on tectonics and the oil and gas bearing potentia
in the south-eastern part of the Ukrainian Carpathians.

Methodol ogy

It is contained in the complex anaysis of the
geol ogical-geophysical data on the given area.

Results

The Pokuttia fault exists in the basement of the
Carpathians and, as the work of M. A. Beer tedtifies,
in the first approach it isreflected in the flysch cover.
But isit possible to hole the influence of this fault as
to smaller sructural elements compared to large
covering units using more precise evidential basis.
For this purpose let us analyze the recent geological
map of the Folded Ukrainian Carpathians compiled in
2007 [Glushko et al., 2007], modernized by the author
of the given paper during 2008-2017, in particular its
south-eastern part, which is more precise than the
geological basis used by M. A. Beer in the 1960s of
the 19th century and using drilling data.Also let us
note that for convenience V. V.Glushko had proposed
to call the Volyn-Pannonian deep and the Pokuttia-
Bukovyna uplift as the Boikivskyi and Hutsulskyi
megabl ocks or segments [Shlapinskyi, 2012 a]. These
names will be used in the given paper.
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The Borydav-Pokuttia nappe

Let us start the analysis with the structures of the
Borydav-Pokuttia nappe. We remind you about that
in the Pokuttia-Bukovyna part of the nappe even
B.Sviderski has singled out (from the north-east to the
south-west) the following folds: Kamenystyi,
Karmatura, Brusnyi, Ploskyi and Maksymets (Fig. 1)
that now are attributed to the Ill-d stage of folds
[Glushko, & Kruglov, 1977]. These folds, however,
according to the interpretation of V.V. Kuzovenko
and the author of this paper, throughout the whole
area of their distribution turned out to be thrust-folds
moreover in some places they are divided by the
fragments of twisted limbs. They are composed
mainly of the Cretaceous — Paleogene deposits. The
Miocene deposits of the Vorotyshcha and Polyanytsia
suites are dightly distributed and are localized in the
back parts of the thrug-folds. From the north-west
and the north-east the given thrust-sheets are divided
from the Sloboda Rungurska anticline by transverse
and longitudinal with a break of continuity. This
structure, composed of the deposits of the Stryi suite
of the Upper Cretaceous-Paleocene in the core part,
belongs either to the structures of the IV-th stage of
folds of the Borydav- Pokuttia nappe Glushko, &
Kruglov, 1977] or they are singled out into separate
Sloboda subzone of the Inner zone of the Carpathian
Foredeep [Glushko et al., 1982]. In the zone of
junction of these units occur several tectonic remnants
of the Oriv thrust with the Stryi deposits in the
Miocene of Soboda Rungurska underlining very
inclined character of the overthrust of this thrust as
well a remnant of the Beregova thrust composed of
therocks of Menilite of Oligocene (Fig. 1, 2).

Farther north-east of the front of the Kamenystyi
thrust-fold occurs an adjacent stretched fold which is
probably intermediate between the Pokuttia folds and
Soboda Rungurska. By availahility of Sloboda
conglomerates in its composition it gravitates rather
towards the second one. More inner units of the
Boryslav-Pokuttia nappe farther surface are absent,
but are exposed in a number of boreholes of the
Delyatyn area. They also belong to the I11-d stage of
the thrust-folds. The nearest of these boreholes (3-
Delyatyn) that was spud in the Skyba nappe and
separated from the axia line of the Brusnyi fold is 3
km away periclinal part of the latter only. Under the
Stryi suite of the Oriv thrust are exposed successively
the Vorotyshcha, Polyanytsia, and Menilite deposits.
But they don’t belong to the Brusnyi fold, as one can
expect taking their territoriad nearness into
consideration, because from the thrust-folds' balance
demonstrated in Fig. 2, 3, 4 and 5 such pairs of
identical thrust-folds of the Pokuttia- Bokovyna and
Delyatyn parts of the Borydav- Pokuttia nappe are
divided plausibly: Teresnyanska-Kamenystyi,
Mykulychyn-Karmatura,  Southern  Mykulychyn-
Brusnyi, Nothern Kremenets-Ploskyi and Kremtnets—
Maksymets (the borehole Delyatyn-3 has exposed the
frontal Teresniafold, but not the Brusnyi fold).
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Fig. 1. Tectonic map of Ukrainian Carpathians with e ements of fault tectonics:
1 —Frontal thrusts of nappes; 2 — Frontal thrusts of sub-nappes; 3 — Frontal thrusts of thrugs;
4 — Boundaries of occurrence of transgressive Miocene deposits of Transcarpathian Depression;

5 — Boryslav-Pokuttya nappe; 6 — Pokuttya-Bukovyna folds; 7 — Skyba thrust: 2* — Berehova, 2% — Oriv,
23 — Skole, 2* — Parashka, 2° — Zelemyanka, 2° — Rozhanka; 8 — Krosno nappe with sub-nappes:
3' —Turka, 3? —Bitla— Svydovets; 9 — Dukla-Chornohora nappe with sub-nappes: 4*- Skupov,
42- Krasnoshoa-Hoverlai 10 — Burkut (Porkulets) nappe; 11 — Rakhiv nappe; 12 — Marmarosh
nappe with sub-nappes: 7*- Dilove+Bilopotik+Kaminopotik, 7 — Vezhansk, 7° — Monastyrets;
13 — Peniny nappe; 14 — Transcarpathian Depression; 15 — Lines of thrusts; 16 — Projections of deep
faults at the surface; 17 — Regional gravity minimum; 18 — Line of the main Carpathian watershed;
19 — Sigmoidal curvesin the Bitla-Svydovets and Krasnoshora-Hoverla sub-nappes,

20 — Fault disclocations (downthrow-shifts)
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Fig. 2. Geological cross-section along the line of boreholes 14-DIt — 28-Bp
1 - Lower Neogene, 2 — Stebnyk suite; 3 —Dobrotiv suite ; 4 — Sobidska suite;
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19 — boundaries of nappes; 20 — boundaries of thrusts; 21 — boundaries of thrugt-folds;
22 —transverse faults, 23 — geological boundaries (normal); 24 — geological boundaries
(with stratigraphic hiatuses); 25 — boreholes on the profile ling;
26 — boreholes projected to the profile line
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Fig. 3. Geological cross-section along the line
of boreholes 1-Pigy — 28-Bereziv
(legend see Fig. 2)
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Fig. 5. Geological cross-section along the line of boreholes 11-Delyatyn — 11-K osmach-Pokutskyi
(longitudinal)
(legend see Fig. 2)

In that case a horizontal displacement between
identical folds is from 8 to 10 km. Amplitude of the
vertical displacement between one-age deposits of
adjacent folds, proceeding from the situation shown in
Fig. 5, isestimated by thevalue of 1.5-2 km. So this
is a left- drike- shift. Its spatia orientation is
determined owing to groups of the 11 boreholes
Delyatyn-3,6, Pigy-1 and 10, Kosmach Pokutsyi-1,
located at minimum distance in different directions of

this strike-dlip (Fig. 1). According to drilling data and
borehole location on the geologica map it is
understood that the formers have exposed the buried
folds (Delyatyn ones), and the latter — the uplifted
ones (Pokuttia ones). Didocation must pass between
two groups of these boreholes approximately on
azimuth 50. That is to say, the orientation of thisis
north-eastern, but not sub longitudinal, as M. A. Beer
has considered.
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The Skyba nappe

The influence of the fault is also noticeable in the
example of the Beregova thrugt and three fronta
thrust-folds in the Oriv nappe that representthe frontal
part of the Skyba nappe Farther south-east of the
fault the Beregova thrust “goes out into an air” and
then it is not traced. Here the extenson of the Oriv
thrust is clearly changed from subcarpathian to
submeridional at the section of about 10 km, and
farther south- east it attains the north-west orientation
again (subcarpathian) (Fig. 1, 2). However, here took
place not a sigmoidal turn of the northern thrust-folds
in the south-eastern direction, but their truncation as a
result of thrugt uplift of the Pokuttia folds in that
block. Tectonic outliers of the Beregova and Oriv
thrusts, that lie on the Pokuttia folds, testify to that
fact. It looks as if they are located easterly than the
front doping scales of these thrusts, Here before, were
the massif of these thrust-folds, which were later
eroded,. It is significant that farther south-west within
the limits of the more inner thrusts of the Skyba nappe
(Parashka, Zelemyanka and Rozhanka) the influence
of the Pokuttia fault is imperceptible. Mountain
ranges farther east of Vorokhta (their stretching is
subcarpathian) are not shifted. Traces of vertica
abnorma displacements aso are absent. Let us
assume that the influence of the Pokuttia fault has
manifested itself here only as increased fracturing of
rocks. Thisis evidenced by the huge zone of sulphide
minerdization in the very faulted sandstones of
Paleogene of the Parashka thrust-folds exposed in the
mapping borehole Chornohirya-1 in the near-channd
part of the stream Piga and identified by the method
of VES [Vashchenko et al., 1985]. The situation
changes if we consider the behavior of more southern
tectonic units of the Carpathians. the Krosno and
Dukla-Chornohora nappes. Due to special features of
the Carpathian’s structure at this site it should be
convenient to consider first the behavior of the latter.

The Dukla-Chor nohora nappe

In the south-eastern segment of the Carpathians
farther south-west of the Skyba nappe in the reverse
cross of Vorohta-Yasynia in the Yasinia ravine, the
structures of the Turka subnappe of the Krosno nappe
occur that are overlapped by the overthrugt of Hoverla
subnappe of the Dukla-Chornohora nappe. Farther
south of the latter along the river Chorna Tysa
deposits of the Bitlya —Svydovets subnappe of the
Krosno nappe or of called Svydovets (Blyznytska)
zone are localized. The deposits of the Upper
Cretaceous-Paleogene of this unit are localized on
both sides of the Flavantuch-Svidovets Range, with
the Blyznytsia mountain (1881 m) incdlusive (Fig. 6).
unit of the Chornohora zone and in most cases such a
position of the covering units in the Carpathians
pointed out the character of the correlation between
them, so then it exercised hypnotic influence on
geologists. Owing to that it is considered that the
Svydovets zone is thrust over the Chornohora one.
Such a wrong edtimate for successon of the
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localization of these tectonic units became the reason
owing to which it was impossible to determine correct
rations between the covering units of the north-
western and south—eastern sectors of the Ukrainian
Carpathians. Meanwhile, O. S. Vyalov emphasized
that greatest amount of problems were connected with
the centra part of the Carpathians where the western
and eastern zones are joined. Attempts to solve them
led to rise of newer versions of their correlation. On
his opinion, just here occurs the most important from
the point of view of the solution of the problem of
tectonic regionalization of the Carpathians and at the
same time the most composite of their locality
(Vydov et a., 1969). Indeed, already even for the
time of publication of the above mentioned paper
many schemes of the comparison between tectonic
units of the western and the eastern sectors of the
Ukrainian Carpathians existed, but in due course their
amount increased.

V. V. Kuzovenko was the only Carpathian geologist
who voiced a supposition that not the Svydovets zoneis
thrugt over the Hoverla one, but just vise a versa (not a
retro overthrudt, but the pinging thrust) - verba report in
1984, that was confirmed later and alowed us to
determinethe correct corrdation between the majority of
the tectonic units of the Ukrainian Carpathians [Glushko
et a., 1984] to a congderable extent. From the south-
west the Krasnoshora subnappe is thrust over the
gructures of the Bitlya-Svydovets subnappe, with the
same set of rocks as the Hoverla one has. This overthrust
israther inclined, about that testifies the availability of a
number tectonic outliers of the Krasnoshora subnappein
the upstream of theriver Kosvskain the left dope of its
valley which overlap the depodts of para-autochthon.
The most northern of them stretches amost to the top of
the Blyznytsa Mountain. Firg these outliers, composed
of rocks of the Shypot suite of the Lower Cretaceous,
were mapped by P. N. Tsarnenko [Tsarnenko, 1989]. In
the opposite direction (to the north) from the FHlavantuch-
Svydovets Range the author of the given paper has
singled out just two tectonic outliers. Oneisin the upper
current of the Svydovets stream (left branch), another —
between the tops of the Stig Mountain (1704,3) and
Kotd Mountain (1770,8), four kilometres from the first
outlier to the north-west (fied data of V. O. Vashchenko
and own observations are used) with the Shypot deposits
in their compogition that overlap Paleogene deposits of
the BitlyaSvydovets subngppe and dready are
comparable to the dructures of the Chorna Tysa
protrusion of the Hoverla subnappe [Shlapinskyi, 2014].
Thus, taking the presence of coeval rocks lithologicaly
of the same type in the Krasnoshora and Hoverla
subnappes, the identical style of tectonics (zones of
digribution of smal thrugt-folds) and the availability of
connecting compact link between them in a form of
coeval tectonic outliers in the consderation, one can
date with confidence, that given subnappes were
connected by the crosspiece transverse to the
Carpathians extension, forming sgmoid.
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Fig. 6. Fragment of tectonic map of the Outer Carpathians in the interfluve of Bystrytsya
Nadvirnyanska — Cornyi Cheremosh

1 — Burkut nappe; 2 — Petros thrust-fold; 3 — Krasnoshora sub-nappe; 4 — Tectonic remnants Krasnoshora sub-
nappe; 5 — Hoverla sub-nappe; 6 — Upper-Tysa bulge; 7 — Tectonic remnants Hoverla sub-nappe; 8 — Skupiv
sub-nappe; 9 — Bitla-Svydovets sub-nappe; 10 — Keveliv tectonic half-window; 11 — Lolyn tectonic window; 12
—thrust-fold Porodchyn-Ropochel; 13 — thrust-fold Y asinya-Porodchyn with Lazeshchyna hal f-window; 14 —
Turka sub-nappe; 15— Sigmoidal bend of Bitla-Svydovets sub-nappe; 16 — Sigmoidal bend of Krasnoshora-
Hoverla sub-nappe; 17 —line of the main Carpathian watershed; 18 — Thrusts of nappes; 19 — Thrusts sub-
nappes; 20 — Thrusts of thrugt-folds; 21 — Faults

This conclusion is reconfirmed by the following.
In the upper part of the Yalivets suite, transitiond to
the Chornohora suite in both subnappes in this region
there are olistostrome horizons present [Shlapinskyi,
2009]. Both redeposited more ancient rocks of the
flysch formation, in particular the Shypot suite of the
Lower Cretaceous, and exotic ones were fixed in their
composition. The same olistostrome was described in
many outcrops of the Krasnoshora and Hoverla units
beyond the limits of the given area [Gabinet, 1976,
Kuzovenko, 2007].

The Bitlya-Svydovets subnappe of Krosno nappe

Pokuttia fault on the behavior of mentioned tectonic
units the possibility arose to explain the origin of the
fourth gructural link of the Carpathians affected by this
fault — so called Pre-Chornohora tectonic dement. The
latter was singled out by the author [Shlapinskyi, 2012
b]. At that time it was considered that it was represented
by a rdatively narrow thrugt-fold with Ologocene rocks
in it and dretches within the bounds of the Hutsulian

segment from the Porodchyn stream (l€ft tributary of the
River Prut) in the region of the settlement Vorokhta to
the Romania frontier (Fig. 1.6) for 70 km (dice
Porodchyn-Ropochd). From the north-east this thrust-
fold dong the thrugt contacts with the Oligocene of
hinterload thrust-folds of the Rozhanka thrugt, and from
the south-west in the vicinity of Vorokhta the rocks of
Paleogene are thrust over it in the composition of thrust-
fold, which was incorrectly consdered by the author as
belonging to the Skupiv subnappe of the Dukla
Chornohora nappe. Here are arguments of the author for
subgtantiation of this version. In the stream Porodchyn
Nymakovskyi (is the left tributary of the River Prut in
the vicinity of Vorokhta) to the south of the Porodchyn
Ropochd thrugt-fold thick deposits of the Middle- Upper
Eocene were mapped with considerable content of
griped, in places strongly carbonate argillites, on which
in its turn the rocks of Gnyletska suite of the Paleocene
Eocene of the Skupiv subnappe are thrugt (Fig. 6). In the
same thrug-fold higher links of Eocene are also
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outcropped, as wdl as the Oligocene layers with
undersilicious series and lower dlicious leve  that
normally increase the section of the Eocene. On the basi's
of such thoughts this dice that was localized farther
south-west of the Porodchyn Ropochd dice, was
attached by the author to the Skupiv unit. Anaogues
rocks of Oligocene and Eocene were digtributed adsoin
the plot of sub-latitudind closng of the Chornohora
nappe (between it and deposits of Oligocene of the
Turka subnappe) through its outlying area from the
dreamlet Zymir to the streamlet Lopushanka (both are
[eft tributaries of the River Lazeshchyna) ten kilometres
away (Fig. 6). Owing to that in places they are somehow
in the hinterland in regard to dices of the Skupiv
subnappe, until the author consdered that they are
localized in their composition as more southern dices
that influenced the estimate and structural belonging of
depogits of the same type in the vicinity of V orokhta just
to this subnappe. But the critical review of fidd data
gives another particularly conspicuous in the point of
intersection of the River Lazeshchyna, Here the Eocene
layers of Porodchyn type are found 3.5 km away to the
south-east along the river valley and its tributaries on
ether Sde are, surrounded by the deposits of the Upper
Cretaceous—Paleocene of the Skupiv and Hoverla
subnappes which hypsometrically are located higher,
and more upstream as the outcrops of the Eocene rocks
became narrower. Thus, the Eocene of Porodchyn type
occurs  here  in the tectonic  semi-window
(Lazeshchynian). On the previous verson of the
geological map of this region in the given area older
Paleocene-Eocene depodits of one of thrugt-folds of the
Skupiv subnappe were described by mistake. But they
grikingly differ from the Eocene of Porodchyn type. The
presence of abnormally grest number of microfauna and
nannoplankton of different type (definition of A. S. Gry-
gorovych, N. Ya Boyaryntseva, N. V. Dabagian and
A. D. Gruzman), the mgjority of which are absent in the
Chornohora Paleogene, is its specid feature. Moreover,
the Eocene of given type is recognized correctly by the
presence, exclusvey in thefidd of its development, of
a number of great globe shaped sand concrecions (d- up
to 1.5 m) that were marked by the author both in the
basins of the River Chorna Tysa and the River Prut.
Thus, the Oligocene deposits of Porodchyn type
digributed aong the Chornohora thrust do not belong to
the Skupiv subnappe, but are outcropped from under it,
repeating the kneelike configuration of its externa
contour. These are an axis of Sgmoid and its right limb
(the line Yasinia-Zymir-Vorokhta-Romanien frontier).
The left (western) limb, taking the behavior of the
Krasnoshora-Hoverla sgmoid into consideration, should
be sretched from the line Yasnia-Vorokhta under the
Chorna Tysa protruson of the Hoverla subnappe to the
north- west and should be connected with the main
massif of the Bitlya-Svydovets unit. The configuration of
this sgmoid somewhat differs from the Krasnoshora:
Hoverla one, because the north- western continuation of
the Bitlya-Svydovets subnappe, that probably occurred
in the Yasnia hollow, composed of |ess strong rocks of
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Oligocene and Eocene, was eroded completdy unlike
more hard outliers of Shypot of the first pair of tectonic
units. If they were saved, the axis of sgmoid would have
the north-eastern or Smilar to it orientation, but not sub-
longitudind. Excepting the considerations of structural
order, the reason to include the Pre-Chornohora unit to
the Bitlia-Svydovets subnappe is known to be a mutual
lithological facies character of the same type For
example, the Oligocene layers of the Porodchyn and
Bitlia lithotypes, are unlike the adjoining coeval deposits
of the Skyba nappe and the Turka subnappe of the
Krosno nappe. If to compare the Oligocene deposits of
the Pre-Chornohora dip with the cross-sections of the
Oligocene of other plots of the BitliasSvydovets
subnappe, then all of them bdong to the same Bitlya
subtype of the Krasno lithotype. It is characterized by
veay indgnificant content of black menilite-like
argillites, only from the firs to one hundred metres
higher through the section from the lower siliceousleve
in the bottom of the Hoverla suite, thin lower sliceous
and the considerable content of grey coloured carbonate
argillitesin the bottom of the Oligocene higher menilite-
like pack that lithologically reminds the Middle-Upper
Verkhovyna subsuites (Middle- Upper Krosno) of the
northern thrusts and the Turka subnappe. Moreover, at
two dratigraphic leves of the Oligocene dlistostrome
has been fixed in comparison to the upper while the
lower olisgostrome horizon has redricted distribution
both through the area and vertically. It islocalized in the
very bottom of Oligocene in the underchert pack and just
above cherts of the lower chert horizon and is marked by
the presence of redeposited red, quite often highly-limy
argillites of Eocene age. Such redeposited rocks as well
as oligtalites, particularly are present in the left tributary
of the stream Porodchyn Nimakovskyi (upper current) in
the outcrop Ne 5606 Chornohirria area in the exploring
shaft in the same area in the watershed between the
sream Porodchyn Nimakovskyi and Porodchyn Middle
(here green and red highly-limy argillites lie on the
inclined layers of brown cherts and adgillites of
underchert pack) and in the stream Plytovatyi (left
tributary of the River Lazeshchyna —outcrop Ne5418 of
the same area). In such position is olistostrome described
by V. V. Kuzovenko in the Hol ovets suite of Oligocene
of the Bitlia subnappe in the basin of Rika and Tereblia
[Kuzovenko et al., 1982]. Above the marker horizons of
the dripped limestones and cherts aready in the Upper
Verkhovyna subsuite one more olistastrome horizon
exigs. It is described in many outcrops from the Polish
frontier to the Romanian frontier. Rocks of flysch
formation of the Lower Cretaceous — Lower Oligocene
range appear in oligdlites In the compogtion of
oligtalites one can comparatively rardy fix the rocks that
are absent in the native occurrence in the flysch. There
are peecypoda limestones of Lower Oligocene age (near
of Polish frontier) and gypsum found in two cross-
sctions (the River Chornyi Cheremosh in rollow
Krasyk and the basin of Putyla in the left tributary of
the sream Ripen) cdose to red argillites of the
olistastrome horizon.
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In the section of Krasnyk [Shakin & Sandler, 1963;
Gruzman & Smirnov, 1982, 1985) severa isolated sites
of didocated clays with interlayers of gypsum (up to 3-5
cm) and thin beds of sandstones were described. In
another section near redeposited argillites the author has
found the massive block (1-4 m) of gypsum within grey
clayey Lower Verkhovyna deposits [Shlapinskyi, 2012
b]. United spatial nearness of gypsum and red argillites
of Eocene age in both cases gives the grounds to suspect
that they together are included into the olisostrome
complex. Eocene of such a type could be formed in the
shallow water precordillera occurrence of the paleobasin,
probably in lagoons. Gypsum in the structure of Eocene
is not an exceptiona phenomena. For example, in the
Eocene in the Pannonian deep (of marine type) some
thick levels of gypsum werefixed (Dolenko, 1962).

A. D. Gruzman and S. E. Smirnov aso described
oigostrome horizon in Krasik, Ripen, and Ropochel
not only in the Lower Verkhovyna depodts, but,by
mistake in the sructure of probable Upper Krosno
(Upper Verkhovyna) subsuitesin the back thrugts of the
Skyba nappe. Following Romanian geologist M. Stefa
nescu, they cdl it disostrome Slon [Gruzman &
Smirnov, 1982, 1985]. Meanwhile, there are enough
arguments that testify to localization of this olistostrome
not in the Upper Verkhovyna deposts, but in the
gructure of the Lower Verkhovyna deposits. these are
data on geological survey and drilling [Shlapinskyi, 2012
b]. In the Holovets suite sandstones are prevailing, and in
the Lower Verkhvyna subsuite olistostrome is localized
from 30 to 70 m above the marker of attributing given
depositsto the Upper Krosno. A narrow gtrip of the Pre-
Chornohora Oligoceneistraced in the Romanian Eastern
Carpathians at a digance of more than 400 km, with
hiatus (Fig. 7). Romanian geologists consdered by
migake that oligostrome Son is localized in the
Miocene deposits of the Tarkeu unit [Stefanescu, 1980].
In redlity, as it follows from the Stuation in Ukraine,
oigostrome is localized in the Oligocene layers of the
Lower Verkhovyna drata lithologically similar to the
Middle and Upper Verkhovyna strata of back thrusts of
the Skyba nappe. Detailed substantiation of mistaken
views of the Romanian geol ogists asto the interpretation
of the age and structurd position of olisostrome Slon is
in the above mentioned work of the author [Shlapinskyi,
2012 b]. Ther main migeke is dismemberment of
deposits of Oligocene exceptionaly by lithologica
criteria, without conddering the marker horizon of
griped limestones, almost a long way off the dice with
this digogrome from the south-west and west is
redricted by the thrugt of Audia unit (the latter is the
analogue of the Chornohoranappe).

Farther south of the valley of the River Buzeu, the
Audia zone is tectonically pinched out and farther
south it is not continued. Ingtead of this, Oligocene
deposits of Porodchyn type have a continuation in this
direction and the given thrust filled with them (now it
is possible to name its structura belonging to the
Bitlia-Svydovets subnappe), borders aready upon the
tectonic unit of Makla coming from the south. Before

its thrust the continuation of the Porodchyn-Ropochel
thrust within the limits of the latter, the outcrop of
olistostorome was fixed in the locality of Slon, in the
absence of the Audia zone. This confirms the
conclusion about that the Pre-Chornohora Paeogene
of the Ukrainian and Romanian Carpathians is not a
congtitution part of the Dukla-Chornohora nappe as
the author has considered by mistake.

In regards to the quegtion what tectonic unit at the
Ukrainian territory Makla corresponds to, then one should
return to the Stuaion on the River Chorna Tysa in the
vicinity of the town Yadnia Here the south-western part
of the BitliaSvydovets subnappe in the form of the
Kevdivske hdf-window and the Lolynske window (Fig.
6) is squeezed between the Dukla-Chornohoraand Burkut
(Porkulets) nappes, and father to the south-eest it is
compleey overlapped by them in theterritory of Ukraine
In Romania, in the continuation of these tectonic units
between Audia and Telyazhen zones (analogues to
Hoverla subnappe and Burkut nappe correspondingly) in
theregion of the Commune of Stulpikani (50 km away the
Ukrainian frontier) from under ther thrugt a new zone of
Toroklezh appears (Bucur, 1971) which condgs of flysch
of Albian- Coniadan agethat stretchesto the south- east &
a digance of 150 km in the form of the narrow grip
(Fig. 7). In spite of thet, the zone of Toroklezh isin the
area of the Audia zone, the contract between them in the
interpretetion of 1. Bucur has a character of fault, but not
the thrugt (dueto the presance of younger rocksin thefirgt
inner zone). Farther south of the Toroklezh zone is the
zone of Madla in the Sructure of which red carbonate
argillites of the upper Albian-Turonian age, the ana ogues
of the Yaovets suite, are digributed. It is possble that
these two zones are the parts of one covering unit. The
Makla zone dso is separated from Audia by fault (Macla
Zagon) from the configuration of the line of this fault
between Covasnaand Sriu followsthat thisisthrus of the
Audia zone on Makla Zagon moreover the plane of fault
isindinedtothe north-east — Author).

This corresponds to the sStuation in the Ukrainian
Carpathians, farther north-east of Yadnia where in the
Kevelivake half-window, and south esgterly in the
Lolynske window the Burkut, BitliaSvydovets, and
Krasnoshora-Hoverla  tectonic  units contact  in
successon. In connection with thisit is possble that the
Makla zone is corresponding to the south-west of the
Bitlia-Svydovets subnappe. To this testifies the fact that
in the Makla unit, as falows from the description, are
present depodts of the Yaoves suite type. The same
rocks are outcropped in the Lolyn tectonic window too.
It means that in the territory of Ukraine and in Romania
a a condderable digance farther south-west of the
Dukla-Chornohora nappe (Audia zone) a gtrip of thrusts
of the Bitlia=Svydovets subnappe is located so that in
places they are amost completely overlapped by it and
the Burkut nappe. From the north-west and north- east
the Dukla- Chornohora nappe to a grest extent overlaps
the external pats of the given subnappe (thrusts
Lazeshchyna-Porodchyn and  Porodchyn-Ropoche).
Farther south of the valley of the River Buzeu, wherethe
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Audia Zone comes to the air, both parts of the Bitlia
Svydovets nappe are connected in the form of thrusts
and continue probably up to the Southern Carpathians.
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Fig. 7. Tectonic map of Eastern Carpathians
(Romania)
Using the data of: J. Bukur (1972), M. Stefanesku
(1980), M. Sandulescu, M. Micu, E. Bratu,
P. Konstantin (1987): 1 — Marmarosh; 2 — Cahleu
(Rakhiv); 3—Telazen (Burkut); 4 — Toroklez; 5—
Macla-Zagon; 6 — Audia (Chornogora); 7 — Thrust
with olistostrome “ Slon” — Bitla-Svydovets subnappe
(eastern part); 8 — Tarceu (internal part of Skyba
nappe) Argel, Slon - indications of cross-sections with
“Slon”-like olistostrome; 9 — Fiocene-Quarternary
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If to consider that the Bitlya-Svydovets subnappe
istheintegral part of the Krosno nappe then the latter
is the most extended tectonic unit of the western and
eastern Carpathians compared to other tectonic units,
because it stretches a distance of about 1000 km (from
Czech to Romania). in addition, tracing of the Bitlya-
Svydovets subnappe to terrain in Romania gives a
chance to single out Skyba and Krosno nappes in the
structurd facial zone of Tarkeu.

Back nappes of the Outer Car pathians

Farther south-west of thrusts of the Krasnoshora
unit occur the Burkut (Porkulets), Rakhiv and
Marmarosh nappes (the latter is with subnappes).
Here the influence of the Pokuttia fault islessvisible.
Probably, its participation was manifested in the
availability of the tongue-like Petros semi outlier
(thrust) of the Burkut nappe and the outcrop of the
Dilovets, Bilopotok and Kamyanopotok subnappes
from under the Monastyrets and Vezhansk thrusts. It
is quite possible that thisimperceptibility is connected
with the erosion of uplifted parts of the
abovementioned tectonic units during mountain-
forming that changed the post-overthrusting structure
of this area of the Carpathians. With continuation of
the Pokuttia fault to the south-west the surface of
smoothing Urdu (1350 m) is connected which
obtained its name from the south branch of the
Svydovets Range. It stretches at a distance of 30 km
to the south from the Blyznyts Mountain, cross
measuring of the structural units[Hofstein, 1995].

Other manifestations of the Pokuttia fault
Precarpathian regional gravitational minimum

The Pokuttia fault influences the behavior of the
Precarpatian regiona gravitational minimum, the axis
of which in the plot of Bereziv-Kosmach is departed
in two wings. Pereginsk- Kosmach and the southern
Vorokhta-Hrynyava [Cheban et d., 2002]. The
amplitude of displacement between them is about 10
km (Fig. 1). Moreover here the right shift takes place,
but not the left shift. Due to that minimum is
connected with the biggest dipped part of the
basement in the zone of joining of the platform with
the Folded Carpathians, then the shift occurs only in
the basement. A question arises why in this case the
shift is right-handed, and in the flysch cover — left
handed? This contradiction may be explained in such
a way. The western part of the platform (the part of
the Boykivskyi block) behind the shift was much
more uplifted relative to the eastern one (Hutsulian
segment). Therefore the flysch cover was overlapped
on the eastern block with lesser resistance, meeting
the grester obstacle in the western part and in that
case, the shift in the cover is left-handed. This seems
to deny that quite on the contrary, according to data of
geophysics and drilling, the basement is more uplifted
in the Hutsulian segment now than in the Boikivskyi
one. Howewer, it should be taken into consideration
that thrusting occurred in the Badenian-Lower
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Sarmatian, while after data of |. D. Hofstain (1995)
the Hutsulian segment was uplifted actively later —in
Pliocene-Pleistocene.

Uzhok fault

The Pokuttia fault in the Vorokhta—Yasiniaregion
is intersected with the Uzhok fault. On the opinion of
some experts, the latter delimits the south-western
edge of the platform formations and preflysch
basement of the Carpathians under the flysch cover.
The author has grounded the version according to
which under the main Carpathian watershed the pre-
flysch basement occurs and farther north-east occurs
the margin of the platform [Shlapinskyi, 2012 a). If it
is like this, then the Svydovets and Krasnosnoshora
units occur not on the platform basement, but on the
pre-flysch one, and so far as the influence of the
Pokuttia fault has reflected in the structure, as it was
demonstrated above, then it cuts not only the margin
of the platform, but the flysch basement too. In fact,
when we consider the behavior of the watershed in the
area of the Pip lvan - Hoverla Mountain, then here it
dretches in the north-western (sub  Carpathian)
direction (Fig. 1,6). But from the Hoverla Mtn., that is
to say from the zone of influence of the Pokuttia fault,
the watershed sharply turns through a series of
stepped parts on the whole to the north to the not high
Yablunytskyi pass, thus, the Pokuttia fault changes
the dretching to the pre-flysch basement and so it
activity manifested itself later compared to the Uzhok
fault. Here, as the case with the regional gravitational
minimum, the influence of the right- shift in the
basement is noticeable.

The Radechiv-Viktoriv fault

Except the abovementioned two faults the
intersection of which takes place in the Vorokhta
Yasnia region, the presence of a fault of deep
deposition is assumed here — submeridional Radekhiv-
Victoriv one that divides the East European Pre —
Cambrian platform from the young West European
[Maskaya, 1983]. In the opinion of R. V. Maskaya, this
fault is traced into the region of Bytkiv, about that testify
changes in gretching of folds of the Borydav-Pokuttia
nappe: Khrepilivska, Bukhtovetska, Bytkiv deep and
Pniv folds (data of drilling and seismic survey) from
subcarpathian to submeridiona (Fig. 8), and the fault
itsdf restricts the ancient reverse uplift of submeridional
direction — Sobidske. Lines of lised structures probably
are the reflection of the arch pat of this uplift
(consdigen). R. V. Malskaya shares the opinion of other
investigators who consider that the rocks attain optimum
reservoir properties on the dopes of uplifts. Therefore
she considers that fields of hydrocarbons of the Bytkiv
region are confined to the western dope of the uplift
unlike the gtructures of the Deyatyn sectors tha are
tending to its arch part. On her opinion the western daope
of the uplift sretches from Bytkiv to the south up to the
Yasinia town, and that this area should be regarded as
the priority object of prospecting for oil and gas. The
abovementioned  document  contains  valuable

information on the change in dretching of the listed
sructures, It is very likdly that this is really connected
with the influence of some sort of didocation upon the
flysch cover in the basement, probably of the Radekhiv-
Viktoriv lineament. As to the ancient uplift the western
dope of which is perspective, while the arch — is nat,
then one should note that rocks of flysch have nothing to
do with it (if it exists), because they were formed far in
the south-west in the flysch basin. Thisis confirmed aso
by the discovery of the Mikulychyn ail fied in 1991 in
“not perspective’ Deyatyn sector. And finally, about
hypothetical tracing of the Radekhiv-Viktoriv fault in the
vicinity of Yasnia and digant regions. This question
needs verification. Special attention is paid to the
behavior of the valley of theriver Prut between Delyatyn
and Vorokhta of 40 km long (Fig. 1). In conventional
continuation of this line to the south, also the line of the
main Carpathian watershed, stretches out just another
20 km up to the Romanian frontier. All of this interval
has an orientation smilar to submeridiona that is
obvioudy not accidental. It is logical to connect dl this
section with the zone of given fault.

Degree of deformation of the flysch cover within
the zone of the Pokuttia fault and time limits of its
influence on flysch

The Pokuttia deep fault has influenced the flysch
in different ways. As one can see from the
abovementioned examples, these are the extended
dislocations with a break of continuity in flysch (the
Boryslav —Pokuttia nappe) and sigmoida bends ( the
Dukla-Chornohora and Krosno nappes) or aso
noticeable absence of the first and the second ones
(southern thrusts). What did such selectivity depend
on? First, it means that the Pokuttia fault directly
influenced the autochthone, and it the alochthone has
manifested itself indifferently. Probably, due to its
activation in the zone of fault the basement rocks
were broken into blocks of different shapes and then a
relief. The flysch cover which thrus on such
heterogeneous  substrate,  underwent  different
resistance that determined differentiation  of
deformations in its limits. Kilometric shifts in the
flysch were caused mainly be considerable horizontal
shifts: platform underthrusting and overthrusting of
flysch. Because the latter was intensively thrust in the
outer Carpathians during the interval of Carpathian —
Lower Sarmatian, then this determines time limits of
the influence of the given fault upon the flysch cover.
After completion of this phase occurred vertical
movements although manifested themselves more
intensive in the zone of the Pokuttia fault had an
effect on the rest of the territory of the Hutsulian
segment, aswell. Thisiswhat |. D. Hofstein noted as
to the region of the Petros Mountain: Here the value
of local horgt uplift is equa to 0.5 km. As a tentative
one this figure may be used throughout the whole
range (Chornohora). It determines the uplift of the
surface already after the formation of the folded-thrust
structure. Intensive erosion of the mountains in the
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Middle Miocene covered the entire south-eastern part
of the Carpathians; independent uplift of Chornohora
probably began later, in Late Miocene. The available
data allows us to determine the uplift of Chornohora
in the Pliocene and Pligtoctocene. Pondering over the
subject of horst nature of the Chornohora Range we
bear in mind the supporting protrusion of the ancient
basement of the Carpathians. As to noticeable
sedimentary series, so judging by the geological map,
during uplift of the basement block it underwent
faulting, but not folding deformations [Hofstein,
1995]. In connection with the statement of
M. O. Beer, S. L. Byzova and M. G. Lomize [Beer et
al., 1984] that during the Pliocene-Pei stocene uplift of
the Carpathians the vertical movements could cause
secondary deformations of thrust and increase the
inclination of the thrust planes, is of interest.
Commenting upon these thoughts it should be noted
that I. D. Hofstein did not account for the
deformations having a break of continuity that
happened here, invisible while using data of surface
geology only, as to the statements of the geologists
from Moscow than the author of the given paper
really has observed obvioudy deformed by vertical
movements the plane of thrust of the Burkut nappe on
the Krasnoshora unit (irregular triangle of dipping
plane of its thrugt) in the zone of the Pokuttia fault
along theriver Mala Shopurka.

The Pokuttia fault and oil- and gas-bearing

What are some more signs characterizing the
given fault? It is known that deep fault is not a single
shift, but a linear zone in which are concentrated
breaks, intensive folding and fracturing, traces of
crushing, and manifestations of vein mineralization.
In fact the increased concentration of transverse and
diagonal gtrike-shifts are observed in the zone of the
influence of the Pokuttia fault in the basin of theriver
Tysa in the belt of about 40 km wide. In the central
part of the fault influence in the Yasinia depression,
the Oligocene deposits of the Turka subnappe are
crumpled into the system of intensive folds (isoclinal,
fan-shaped, trunk-shaped). It is obvious that this is
connected with that in this part of the Carpathian there
occurs the crossing of several lineaments, that is to
say, their so-called knots are present. Such places as
channels are considered to be especially favorable for
influxes of hydrocarbons from the depth. This is
confirmed by the availability of oil fields in the fault
zone; acting (Mykulychyn) and worked out (Kosmach
and Yasinia) as well as of a great amount of natura
seeps of hydrocarbons (Fig. 8) in the regions of
Akreshory, Vorokhta, Yablunytsia, and Yasinia To
estimate the potential for oil- and gas-bearing in the
territory of the folded Carpathians except data on the
direct indications (indicators of oil and gas) one can
use intermediate indicators, connected with it.
Sulphide mineralization of non-hydrotherma origin
bel ongs to such markers. On the northern dope of the
Ukrainian Carpathians a positive corrdationa
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connection between oil and gas presence and the
concentration of sulphides of zinc, lead, copper, and
not technogenous native lead in the panned samples
from the alluviad deposits was determined. It was
proven that rocks of the Cretaceous-Paleogene flysch
are the sources of sphalerite, galenite in aluvid
deposits of the Carpathian rivers and streams
[Shlapinskyi, 1989]. The formation of these sulphides
occurred by the way of interaction of underground
waters saturated by ions of metals with hydrogen
sulphide that comes into section from hydrocarbons
accumulations. To considerable accumulations of the
latter (probably this mainly concerns ail) correspond
to the greater content of sulphides in the panned
samples. The given conclusion is confirmed by the
spatial nearness of oil fields with intensive sulphide
dispersion. The greatest concentrations of the latters
were fixed in the regions of Boryslav, Bytkiv,
Lopushna and other (up to 18% from the weight of
heavy fraction of the panned sample). Such a
regularity may be used in the value of important
prospecting criterion for commercia oil-gas-bearing.
Areas, where are present intensive by sulphide
content ralos of their dispersion, with not revealed
hydrocarbon accumulations in the subsurface of the
earth, should be considered as potentially perspective
areas. In particular, the stripe of Yasinia-Vorokhta,
where in most points of sampling were fixed
abnormally high contents of sphalerite in the panned
samples compared to indications of Boryslav and
Lopushna, belong to such areas (Fig. 8). Increased
content of naphthein acids in water should be
considered to be reliable indication of commercia oil-
and gas-bearing potentia. In the vicinity of the
Y asinia town naphthein acids were determined in four
sources with concentration of 0.3; 0.8; 8.4 and 35.0
mg/l. In the two latter samples their concentration on
the whole is the greatest in the Ukrainian Carpathians,
beyond the limits of hydrocarbon deposits. These data
testify to the presence of considerable accumulations
of hydrocarbons at a depth in the given region.
According to the results of geological survey and
seismic survey it was possible, to distinguish here
perspective structures Yasinia, Lazeshchyna, and
Stebna  [Krupskyi et al., 2014] as wdl as
Voronenkivska near the Yablunytskyi pass (all arein
the Skyba nappe [Shlapinskyi, 2015]. The area of the
Carpathians, abnormal by the amount of natura
surface shows of hydrocarbons on the unit of areq, is
confined to the Vorokhta- Hryniava echelon of the
regional gravitational minimum in the Verkhovyna-
Konyatyn segment in the understream area of the
Chornyi and Bilyi Ceremosh (Skyba nappe). If to take
into consideration the fact that in the flysch cover the
traps are absent hereby, so the deposits of the
Lopushna subzone of the Outer zone of the
Carpathian foredeep under the thrust of the Skyba,
Krosno nappes and the Skupiv subnappe that may
contain  more considerable accumulations  of
hydrocarbons are known to be sources of these
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indicators (Shlapinskyi, 2017). For revealing of
such structure and specification of identified earlier
ones it is necessary to conduct detailed seismic
survey. And finally such paraautochthone
structures under the Skupiv subcover as Hryniava
and Semakivska, where commercial influxes of gas

and oil were already obtained shouldn't be
disregarded as well as their possible structura
analogues. These conclusions also give concern for
the platform sites of the basement like Lopushna
subzone in the Outer zone of the Carpathian
foredeep.
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Fig. 8. Direct and indirect indicators of oil- and gas-bearing in the Ukrainian Carpathians
1 — boundaries of nappes; 2 — boundaries of sub-nappes; 3 —boundaries of thrusts; 4 — boundary of
Transcarpathian Depression; 5 — Transcarpathian fault; 6 —hydrocarbon areg; 7 —hydrothermal areg;

8 —abnormal sites of hydrothermal area; 9 —northern boundary of hydrothermal area; 10 —line of the main
Carpathian watershed; 11 — oil shows; 12 — methane shows; 13 — carbon dioxide shows, 14 —minera carbon
dioxide springs, 15 —hydrocarbon fields; 16 — sites with sulphide mineraization in bed-rocks; 17 — siteswith

sulphides of metals content in schlichs up 1 %; 18 — sites with sulphides of metals content in schlichs over 1 %;
19 —sites of “Marmarosh diamonds’ occurrence.
For names of tectonic elements see the map of Carpathian regioning Figure 1

Scientific novelty

For thefirst time, using new geol ogical data it was
possible to prove the influence of the Pokuttia fault in
the zone of its action in a form of the left-strike-dip
on the structures of the flysch cover. The structura
paradldization of the Bitlya-Svydovets sub-nappe of
the Krosno nappe of the Ukrainian Carpathians was
carried out with the tectonic units of the Romanian
Eastern Carpathians. Interaction of the given fault

with the Precarpathian regional minimum and the
Uzhok deep fault has a character of the right shift.
Areas connected with these didocations are
prospective for hydrocarbon accumulations of
commercial value.

Practical Value

As a result of investigations essentia corrections
have been inserted concerning the geological structure
of the south-eastern part of the Ukrainian Carpathians.
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Together with geochemical indications this presents
new possibilities in searching for hydrocarbon
depositsin thisregion.

Conclusions

On an example of the south-eastern part of the
Ukrainian Carpathians it is shown what influence on
forming of the flysch cover had on the platform
basement under the Carpathian overthrust, in
particular the deep faults within its limits. The knots
of these didocations could be the pathways of the
influx of hydrocarbons from the depth. For the further
development of this theme a complex study of the
given part of Carpathians is needed by carrying out
the detailled investigations (seismic, gravimetric,
geological, and geochemical). Similar investigations
should be conducted in the remaining territory of the
Ukrainian Carpathians. Proposed scenario of the
development of the Pokuttian deep fault confirms
with geodynamic concept, recently created for
Carpathians (Nakapelukh et al, 2017).
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IactuTyT reonorii i reoximii roprounx konanuH HAH Vkpainu, 79060, m. JIsBiB, Byn. Haykosa, 3-a

[MOKYTCHKHIA I'TMBUHHUI PO3JIOM I MOI'O BIUJIMB HA TEKTOHIKY
I HA®TOI'A3OHOCHICTHG INIBJEHHO-CXITHOI'O CETMEHTY KAPITIAT

Meta. MeTo0 JOCTIDKEHHS € aHalli3 BIUIMBY [IOKYTCHKOTO TJIMOMHHOTO pO3JIOMY Ha TEKTOHIKY 1
Ha(TOra30HOCHICTh IiBJAEHHO-CXiMHOI YacTuHH YKpaiHcbkux Kapmat. Mertoamka. [lomsirae y nerambHOMY
KOMIUIEKCHOMY aHalli3i reoyioro-reoiznyHux MaTepiaiiB mo wii aitsHii. Pesyabratn. Brums [Tokyrcekoro
TJTMOMHHOTO PO3JIOMY Ha CTPYKTYpy ¢uiinry mposiBuBcst y bopucnaBcbko-II0KyTCHKOMY TMOKPHBI SIK Cepist
PO3PHMBHUX TOPYIIEHb MiBHIYHO-CXiJHOI opieHTawii Ha rpanumi ['ymynbchkoro i BoWKiBCBKOrO CErMEHTIB 3i
3MilIeHHsAM cTpykTyp Ha 10 kM mo ropusonTaini i 10 1,5 KM 1o BepTHKail — JIBOCTOPOHHIH CKHI0-3CYB. Y
CkubOBOMY TIOKpHMBI — IIe¢ pO3MHUB TEepenoBoi iHoro yactuHu y ['yumynbcbkomy cermeHTti. Y JIyKIsHCBKO-
YopHOropchbkoMy MOKpHBi 1 BiTissHChK0-CBHIOBEIBKOMY CYOITOKPHBI — II¢ CUTMOIaIbHI BUTUHH iX YACTHH B
30HI PO3JIOMY 3 aMIUTITyAaMH TOpU3OHTaNbHUX 3MimieHb a0 10 kM. Y pesymbrati KpacHomopceka i
I'oBepistHCHKa OJIMHHUIII CIIONYYYIOThCS B €TMHUIN CYONIOKPHB, a JIycKH BiTisHChK0-CBHIOBEIBKOTO CyOIIOKPHUBY
B 3HAuHIH Mipi epekpruBatoThesi HUM 1 CKyINiBCBKUM CyOTIOKpUBaMH. BHACIIOK MOCTIIOKPUBHHUX BEPTUKAIBHUX
pPyXiB y IUTioUeH-TuIelcToleH] [ yIynbechkuii cerMeHT OyB mimHeceHni. HaiOinpin iHTEHCHMBHO 3xifimManacs
ninsHKa 3 JyKistHCbKO-YOPHOTOPCHKMM TIOKPUBOM. 3-IIiI HHOTO (PparMeHTapHO BiJICIOHIOIOTHCS CTPYKTYpH
bitnsuceko-CuoBenbkoro cyonokpuBy. Ha Tepuropii PymyHIl iM CTpyKTYpHO BiIIOBiAalOTh 3 MIBHOYI —
JIycKa 3 ojicTocTpoMoro CIIOH y HI)KHBOBEPXOBHHCHKHX BiJIKJIaAax OJITOICHY, a 3 MiBJIHSA — TSKTOHIYHI OJIIHHMITI
Topoknex i Makna. Tlokyrchkuit posnom 3wmimiye Ilepenkapnarcbkuii perioHansHUi MiHiMyM (amrmtitTyma 6.
10 kM), a TakoXX Y KOIBKHHA TJTMOWHHUEA PO3JIOM, 3 03HAKAMH MPABOCTOPOHHBOTO 3cyBY. He momiTHUil BIIMB
[TokyTChKOrO0 pO3JIOMY Ha CyOMepHIiOHaIbHHI PamexiBcbko-BikTopiBCchkuii po3nom. MicIsl TMepeTUHy
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Ha3BaHMX PO3JIOMIB, TaK 3BaHi BY3JM, 33 HAsABHOCTI NMACTOK, € CIPHUATIMBUMH 30HAMH Uil KOHIEHTpAIil
BYIJICBO/IHIB Y IPOMUCIIOBUX Macitadax. Y CBITJI HOBUX JaHHX PO I'e0JIOTiuHy OyIOBY paiioHy MiIBUILY€ETHCS
MepCIIeKTUBHA OLliHKA BUIUIEHHX paHille CTpykKTyp Yy ¢uimoBoMy dYoxii B paiioHi Bopoxrtu-Scini
(JTazemmucekoi, Scincekoi, CrebOHilicbkoi i BoponeHkiBcbkoi), a Takok CemakiBCbkoi i I'pHUHSBCHKOI, 1€
OTpUMaHi TPOMHUCIOBI TPUIUTMBH BYriaeBoaHIB. lle 3ayBaxeHHS CTOCyeTbCS 1 CTPYKTYp (GyHAaMEHTY
Jlonymusaebkoi min3onu 3oBHimHOI 30HM [lepeakapmarcbkoro mporuHy min HacyBoM Kapmar. HaykoBa
HOBHM3HA. Briepie, 3 BUKOPHCTaHHIM HOBUX T'€OJIOTIYHHMX JaHHX, AOBEJeHUH BIUIMB [1oKyTChKOrO po3iiomMy y
30Hi Horo il y opMi JIiIBOCTOPOHHBOI'O CKUA0-3CYBY Ha CTPYKTYpH (UIIIIOBOro 4oxia. [IpoBeacHa CTpYKTypHA
napanenizanisi  bitisHcbko-CBumoBenbkoro cyonokpuBy KpocHeHcbkoro mokpuBy Ykpaincbkux Kapmat 3
TEKTOHIYHUMH oxuHuIsIMH PymyHchkux Cxigaunx Kapmat. B3aemomist mporo posnomy 3 IlepenkapnaTchkum
pErioHaIbHUM MIHIMYMOM 1 Y>KOUBKMM TJIMOMHHMM pO3JIOMOM Ma€ XapakTep MPaBOCTOPOHHBOI'O 3CYBY.
JlinsHKY, TOB's3aHI 3 IMMHU JUCIOKALIsSMH, € TEPCIEeKTUBHUMHM, IIOJ0 IIOMIYKIB CKYITY€Hb BYTJIEBOJHIB
npoMucioBux Maciita0iB. [IpakTnyna 3HAYyHCTh. Y pe3ysabTaTi IPOBEACHOrO AOCIIKEHHs] BHECEHI 3HAYHI
KOPEKTHUBU CTOCOBHO I'€OJIOTIYHOI Oy/IOBU MiBJEHHO-CXiMHOT yacTuHu YKpaincekux Kapmar. e B koMrIuiekci 3
reoXIMIYHHMH ITOKa3HUKaMH BiJIKpPUBA€ HOBI MOKIIMBOCTI /IS MOIIYKIB TYT BYTJIEBOJHIB.
Kmiouosi crosa: tinOuHaAN po3sioM, dirimr, pyHIaMEeHT, 3CyB, HAQTOra30HOCHICTb.

B. E. IUTAIIMHCK U
Wueruryt reonoruu u reoxuMun roprounx uckonaeMeix HAH Ykpaunst, 79060, r. JIpBoB, yi. Hayunas, 3-a

[TIOKYTCKMI T'JIYBUHHBII PA3JIOM U EI'O BJIMSIHUE HA TEKTOHUKY
N HAD®TOT'ABOHOCHOCTD I0OI'O-BOCTOYHOI'O CETMEHTA KAPIIAT

Henn. Llenpto nccnenoBanust sBISETCS aHaIW3 BIUSHUS [IOKyTCKOrO TiTyOMHHOTO pO3JIOMa Ha TEKTOHUKY M
Ha(TOra30HOCHOCTh FOTO-BOCTOYHOM 4YacTh YkpamHckux Kapmar. Mertoguka. CocTouT B JE€TaJbHOM
KOMIUIEKCHOM aHAJIU3€ T'€0JO0ro-reo(pu3nueckuk MaTepuaioB I0 JaHOMY y4acTKy. Pedyiawbrathl. BriusHue
[MokyTckoro TiIyOMHHOTO po3jioMa Ha CTpPYKTypy (iuina nposiBuinock B boprcnaBcko-ITI0KyTChKOM TTOKpOBE Kak
cepusl pPa3phIBHBIX HAapyIIEHUH CeBEpO-BOCTOYHONW OpHeHTallMM Ha rpaHuue ['yiyiasckoro u bolikoBckoro
CErMEHTOB, CO cMelleHneM cTpykTyp Ha 10 kM mo ropuszoHTanu u g0 1,5 KM 10 BEpPTUKAIH — JIEBOCTOPOHHHI
copoco-casur. B CkuboBOM MOKPOBE 3TO PO3MBIB IEPEIOBOM ero 4acTu B I'yiyasckoMm cermente. B JlykisHCKo-
YepHoropckoM nokpose U bumisiHchko-CBUIOBEIKOM CYOIIOKPOBE 3TO CHIMOUAAIBHBIE U3THOBI X YacTell B 30He
pasiioma, ¢ aMIUTUTY/IaMH TOpU30HTaNIbHBIX cMenieHui 10 10 kM. B pesyibrare KpacHomopcekas u ['oBepistHckast
€IMHUIIBI O0BEAMHSIOTCS B €JIMHBIN CYOIOKPOB, a uenryn butisiacko-CBuIoBeKoro CyOloKpoBa B 3HAYUTEIEHOM
CTeneHu mepeKpbiBatoTcs UM U CKYNOBCKMM CYOIIOKphIBaMHU. BciieicTBHE IOCTIIOKPOBHBIX BEPTHKAIBHBIX
IBIDKEHUH B IUIMONEH-TUIeiicTonieHe ['yiynbckuii cerMeHT Obul NpunonHsAThIH. Hambonee WHTEHCHBHO
BO3IBIMaNCS yaacTok JlykistHcko-YepHoropckoro nokposa. M3-mox Hero gparMeHTapHO 0OHaXKAaIOTCSl CTPYKTYPHI
Burnsacko-CeuioBerkoro cyonokposa. Ha teppuropun PymMyHHHM MM CTPYKTYpHO COOTBECTBYIOT: C CeBepa —
yeuryst ¢ oiucTocTpoMoir CIIOH B HIJKHEBEPXOBMHCKHX OTIOKEHHUSX OJITOLIEHA, a C Iora — TEeKTOHWYECKHUE
enuHuLbEl Topoknex u Maxkna. Ilokyrckuii pa3noM cMmenraeT Takke [IpenkaprnaTckuil pernoHaIbHBIM MUHUMYM
(amrututyma oxono 10 kM), W VKOKCKHI TIyOMHHBIA pasioM, ¢ MpPH3HAKAMH IPABOCTOPOHHEro cisura. He
3aMeTHO BiUsiHME [lOKyTCKOro po3joMa Ha CyOMepuAMOHaNbHBIH PanexoBcko-BukropoBckuii pasiom. Mecrta
NepeceueHns] Ha3BaHbIX PAa3IOMOB, TAK HA3bIBAEMBIE Y3IIbI, IIPU HAJMYUH JIOBYIIEK SIBIISIOTCS OJIAarONpHUSTHBIMU
30HAMH JUIs KOHLEHTpPAlMH YTJIEBOJOPOJOB B IPOMBINUICHHBIX MaciiTabax. B cBere HOBBIX IaHHBIX O
T€0JIOTMYECKOM CTPOCHUH JaHHOTO palfoHa MOBBIIAETCS MEPCHIEKTHBHAS OIIEHKA BBIAEICHHBIX PaHee CTPYKTYp BO
¢muoBoMm uexine B paiione Bopoxtei-fcunn (Jlaseumrckoit, Scurckoit, CteOnuiickoit 1 BopoHEHKOBCKO#), a
Takke CeMakuBCKOM U I'pUHSBCKOHM, rie MOMy4eHBl MPOMBIIUICHHbIE NPUTOKU YIJIEBOJOPOAOB. ODTHU BHIBOABI
CTpaBeUIMBBI U B OTHOILIEHUH IUIAT(GOPMEHHBIX CTPYKTYp (yHmameHTa Turia JlomylmHsHCKON 1oa30HbI BHemHeH
3o0sbI [Ipenkapnarckoro nporuda mox Hajaurom Kaprar. Hayunasi HoBu3Ha. BriepBble, ¢ HCIonb30BaHHEM
HOBBIX T€OJIOTMYECKUX JaHHBIX, JOKazaHOo BiusHHE [loKyTckoro pasioma B 30He ioro JedcTBus B (opme
JIEBOCTOPOHHETO COpPOCO-CABUTa Ha CTPYKTYpHl (uinineBoro udexia. [IpoBeleHa CTPYKTypHas Mapaselu3aius
Butnsiachk0-CBUioBeIKOTO  cyOrokpoBa KpocHeHCKOro mnokpoBa YkpawHCkuX KapmaT ¢ TeKTOHHYECKUMH
enuHunamMu  PympiHckux Bocrounsix Kapnat. BsaumonelictBue panHHoro pasnoma ¢ IlpeaxapmaTckum
PETHOHAILHBIM MHHHUMYMOM M Y KOKCKUM TJIyOMHHBIM DPa3JIOMOM HMEET XapakTep IPaBOCTOPOHHETO CJIIBUIA.
VY4YacTky, CBSI3aHHBIE C PA3JIOMHBIMHM JHUCIOKAIMSAMH, OTHOCATCS K IEPCIEKTHBHBIM, B OTHOLIEHHUH ITOMCKOB
CKOIUICHWH  yIJIeBOJIOPOJIOB MPOMBINDIEHHBIX MaciiTaboB. IIpakTudeckasi 3Ha4MMoOCTb. B pesynbrare
MIPOBEIEHHOTO UCCJIEOBAHNUS BHECEHB! 3HAYUTENIbHBIE KOPPEKTUBBI KAacaTebHO T€0JIOrHYeCKOro CTPOSHHUS I0ro-
BOCTOYHOM "acTu Ykpaunckux KapmaT. 310, B KOMIIEKCE ¢ TEOXUMUUYECKUMU [TOKA3aTeNsIMU, OTKPBIBAET HOBBIE
BO3MOKHOCTH JIJIS1 IOUCKOB 37IECH YTTIEBOJOPO/IOB.

Kniouesvie crosa: TyOuHHBIN pasiioM, ¢uunl, GyHIaAMEHT, CABHUT, HS()TOra30HOCHOCTb.
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