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Mazur A.P., Mykhailiv I.R. 
HYDROCARBON POTENTIAL OF CRETACEOUS SEDIMENTS OF THE 

OUTER ZONE OF THE PRECARPATHIAN FOREDEEP 
Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine 

Ivano-Frankivsk, Karpatska, 15, 76019 
 

Abstract: Providing Ukraine with fuel and energy resources is one of the main 
objectives of the national economy. The first step to increase the energy potential of 
the country is to make scientifically based forecast of undiscovered hydrocarbon 
resources. The paper considers the prospects of oil and gas presence in the deposits 
of Cretaceous sediments in Outer Zone of the PreCarpathian Foredeep. Basic 
capacity and filtration characteristics of rocks are presented, lithology of Upper- and 
Lower reservoirs are considered and possible collectors and covers are described. 
Perspective in oil and gas lithologic and stratigraphic complexes of Cretaceous 
sediments are selected.  

Key words: PreCarpathian Foredeep, perspective, Cretaceous sediments, 
collectors.  

Introduction. The important role in improving the Fuel and Energy Balance of 
Ukraine is given to the rational use of discovered and search for new oil and gas 
fields, more efficient use of existing deposits of hydrocarbons and implementation of 
scientific and research developments into production. 

Hydrocarbon deposits of the Carpathian petroleum province are mainly found in 
the PreCarpathian Foredeep, which consists of Outer (mainly gas-bearing) and Inner 
(mainly oil-bearing) zones that extend along the Carpathian Mountains at 300 km. 
Discovered deposits of oil and gas are confined mainly to the Neogene and Paleogene 
sediments. We are going into the Cretaceous sediments of the Outer zone to identify 
their potential in oil and gas respect. 

Only a small number of deep wells reveal Cretaceous sediments of the Outer 
zone of the PreCarpathian Foredeep, but the favorable structural forms and oil/gas 
shows in several drilled wells indicate their potential. Our research is aimed at 
founding the prospective oil and gas areas in Cretaceous sediments and identification 
of principal objects. 

The Outer zone of the PreCarpathian Foredeep was formed in Baden and Early 
Sarmatian time on the platform (Proterozoic-Paleozoic-Mesozoic) basis. There are 
843 drilled stratigraphic test wells, 104 of which are over 1000 m in depth. [1] There 
are Upper Proterozoic, Paleozoic, Mesozoic and Cenozoic (Miocene) lithologic and 
stratigraphic complexes within the Outer zone. They correspond to the main stages of 
the geological development of the area and have different conditions of sediments’ 
accumulation, tectonic structure, capacitive and filtration characteristics of rocks [1].  

Spreading of cretaceous sediments. Mesozoic sediments that form the basis of 
the Outer zone are basal lagoon-continental (Lower-Middle Jurassic age), terrigenous 
coastal-marine (Middle Jurassic) and transgressive-regressive carbonate (Upper 
Jurassic-Cretaceous) formations that reflect the gradual retraction of platform to the 
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transgression from the beginning, maximum extension of the transgression in the 
middle and the gradual development of regression at the end. 

The total thickness of Cretaceous sediments in the Outer zone is more than 800 
m (the Ugherske, Bilche-Volytsya areas, etc.), reaching more than 1450 m in the 
south-western slope of Volyno-Podilska platform. In the south-east direction the 
thickness of Cretaceous sediments gradually reduces and again growths when 
submerging to the southwest under the allochthonous formations of Lower Miocene 
Molas and Cretaceous-Paleogene flysch. For example, the thickness of Cretaceous 
sediments growths from 82 m at the well Storozhynets-52 up to 270 m in the well 
Sergivska-1 and 423 m in the well Sergii-1 (Fig.1). Cretaceous sediments are absent 
in the north-west of the Outer zone and Korshivsko-Zabolotivskiy erosion-tectonic 
depression [2]. 

The Cretaceous system of the Outer zone is represented by three layers: Lower – 
Neocomian, Middle – Galich (Halych), Upper – Cenonian. 

Section of the Lower Cretaceous formation begins from the Albian rocks, which 
are spread everywhere and represented by sandstones with a thickness that varies 
from one to several meters. They are lithologically close to the Cenomanian 
sandstones. Albian sandstones are not separated from the Cenomanian ones by seal 
rocks and create the single Alb-Cenomanian formation. Conventional Alb-
Cenomanian strata is taken as Cenomanian.  The formation of limestones, marls, 
claystones, sandstones and siltstones, which belong to Baremian, Hauterivian and 
Valanginian layers underlies the Cenomanian strara. Their thickness reaches 250 m 
[3].  According to the data of T.S. Izotova (1988) there is a Lower Cretaceous 
reservoir in the Lower Cretaceous rocks. In some cases there are limestones with low 
reservoir facilities that relate to the faulty top seal, in others – marl and clay rocks 
with minor interbedded sandstones and limestones, which can be generally regarded 
as a top seal, in the upper part of the section. Below there are sandstones and 
limestones along the section, which are characterized by good reservoir facilities.  
Filtration-capacitive properties and lithological description of rocks. 

The thickness of Lower Cretaceous screen rocks reaches 90 meters. They are 
considered to be the reliable seal for the Lower Cretaceous reservoir. The results of 
core samples from the wells 8-Lopushnyanske field (at a depth of 4231 - 4236 m) are 
the following: the absolute value of permeability is 4.1×10-11 mcm2, the seal factor 
is 2.43×1010 mcm2, and pressure drop of gas break constitutes 100 MPa. 

The effective thickness of the Lower Cretaceous reservoir is 50 m and the 
porosity is about 20%. In the places, where the Lower reservoir is not overlapped by 
the top seal, Cenomanian marlstones adopt the reservoir functions, and in case if the 
Cenomanian formation is represented by sandstones, the Upper Cretaceous lime and 
marl rocks serve as a top seal (Izotova T.S., 1988).  

The main focus of Izotova T.S. was geophysical surveys and capacitive-
filtration capacities of Lower Cretaceous reservoirs; we are putting our research on 
the study of extending of the given reservoir in the area of the Outer zone of the 
PreCarpathian Foredeep.  

There is a Stavchanska formation in the Outer zone of the Lower Cretaceous 
sediments that combines Baremian, Hauterivian and Valanginian layers. For the first 
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time the Stavchanska formation was distinguished by V.N. Utrobin in the year of 
1958 in the sections of the north-western border of the Russian platform. According 
to the section description of the well Stavchany-7, we can observe the development 
of organogenic clastic limestones - yellow, gray, light gray, with stylolitic seams, 
detritus and pseudoolite. The dark-gray limestones, interbedded with dark-gray 
siltstones, lie in the basis of the section. 

The first layer, the lower part of it, is represented by clays with thickness of 2-6 
m and is a good top seal for reservoirs. 

The next layer lies above and is represented by a dense limestone horizon with 
thickness of 20 m, which is displaced by clays (argillites) in the north-east direction. 

Occasionally, anhydrite and dolomite grow in fractures and cementing limestone 
strata. Limestones were formed in shallow-water conditions, in the basins, saturated 
by carbonates with a significant, but heterogenous, clastic material [3]. 

 
Fig. 1 Correlation scheme of Cretaceous sediments in Sergii-1, Lopushna-3, 

5, Sergivska-2, 1wells 
It is evident from the results of the Stavchanska formation examination, that it is 

represented by four-layer strata.   
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Terrigenous bench (the third layer) overlies the limestones, which is composed 
of the interbedding of sandstones, siltstones, claystones, and more often limestones. 
Sandstones of the Stavchanska formation are consertal, medium-grained, silty, 
consisting of quartz, sometimes with additions of the feldspars. 

The given section ends with the heavy limestone layer with thickness up to 35 m 
and claystones with thickness of 2-4 meters. Remnants of the echinoderms and 
bryozoans dominate in the organic material of Stavchanska limestones. In more 
favorable conditions and lack of terrigenous runoff, these organisms (bryozoans) 
would have created the organogenic formations. 

The maximum thickness of the Stavchanska formation exceeds 140 m 
(Pylypchuk A.S., 1988). 

Sediments of the Upper Cretaceous age are represented by Cenomanian, 
Turonian, Coniacian, Santonian, Campanian and Maastricht layers. 

Sediments of Senomanian layer are mainly represented by fine- and medium-
grained sandstones. Their thickness changes from 4 to 50 m. 

Rocks of the Turonian layer are organic limestones. But in the north-west of the 
Outer zone almost the entire section is composed of fine-grained sandstones and 
siltstones. There is a claystone bed in the bottom of this layer, with thickness of about 
3-4 m, which can serve as a marker. The total thickness of Turonian sediments varies 
from 40 to 250 m. 

Sediments of the Coniacian layer are also extended throughout almost the entire 
Outer zone and are represented by clay limestones and marls. In the north-west the 
fine-grained sandstones and siltstones occur in place, their thickness is 30-150 m. 

Sediments of the Santonian layer are developed across the whole study area and 
are represented by marlstones. In the north-west the marls are transformed into fine-
grained sandstones and siltstones. Their thickness varies from 50 to 400 m. 

Formations of the Campanian layer are developed throughout almost the entire 
Outer zone of the PreCarpathian Foredeep and consist mainly of marlstones. In the 
north-western and central part marls are replaced by fine-grained sandstones and 
siltstones. Their thickness varies from 50 to 300 m. 

Sediments of the Maastricht layer are developed only in the extreme north-
western and south-eastern parts of the Outer zone. They are represented by clay 
limestones and marls, fine-grained sandstones and siltstones in the north. Their 
thickness reaches 120 m (Izotova T.S., 1988). 

One reservoir is distinguished in the Upper Cretaceous sediments. Section of 
Upper Cretaceous sediments in the north-western and central parts of the area begins 
from the Campanian sandstones. The following gas fields as Ugherske, Bilche-
Volytske discover these deposits. In the rest area the marl-limestone formation has a 
thickness of about 1000m. All strata of Upper Cretaceous marl and limestones can be 
a top seal. Sandstones, in the places of its development, together with overlapping 
Helvetian sediments, create the Under Baden reservoir. 

Analyzing the screening facilities of the Upper Cretaceous top seal in the well l-
Seghivska at a depth of 2240-2245 m in the lower Turonian section, the limestone has 
the absolute permeability of 2,1×10-9mcm2, corresponding with the screening factor 
of 4,76×108 mcm2, the breakthrough pressure is 30 MPa; and Campanian limestone 
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in the well 2-Seghivska at a depth of 2108-2112 m has the absolute permeability of 
8,7×10-11 mcm2, the screening factor of 1,15×1010 mcm2and the pressure drop over 
break of 100 MPa (Izotova T.S., 1988). 

In the well 8 of Lopushnyanska area (d. 4090 - 4093m) the Turonian limestones 
has the absolute permeability of 1,2×10-10 mcm2, the screening factor of 8,33×10-9 
mcm2and the pressure drop over gas break of 100 MPa. 

The above mentioned suggests that the Upper Cretaceous seal is characterized 
by high sealing properties. Reservoirs of the Upper Cretaceous are Cenomanian 
sandstones. 

Senomanian layer is mainly represented by sandstones, which sometimes change 
into marls. Albian sandstones are conventionally included into its structure. Each sand 
rock together with a top seal creates a certain separate micro-reservoir [4]. 

In the central part of Kosivsko-Ugherske subzone the sandstones and limestones 
are sediments of the Coniacian and Maastricht layers inclusive, and represent the 
formation, which was proposed to be named as a Zhuravnenska strara by V.N. 
Utrobin in the 50s of last century. It is an undivided claystone and limestone 
formation, developed in the central part of Kosivsko-Ugherske subzone of the Outer 
zone. They are facial equivalents to Cenonian sediments (Coniacian, Santonian, 
Campanian and Maastricht layers) of the southwestern boundary of the East 
European platform. 

Within the limits of Bilche-Volytske field the sediments of Zhuravnenska 
formation are represented by light-gray, gray with greenish tint, fine- and medium-
grained sandstones with clay-limestone cement, which contains the glauconite grains, 
impurities of carbonized detritus of different densities (from loose to much 
compacted). In the extreme north-eastern wells sandstones pass into siltstones and 
gray sandy-clay marlstones. Facial replacement of sandstones from the south to the 
north-east is clearly seen in the lower part of the section. At the lower Cenonian 
levels the carbonate content rises; there are limestone sublayers and dense medium-
grained and consertal argillaceous sandstones. As a result, the Cenonian shift into 
Turonian formation is gradual. 

In the Ugherske field with a similarity of rocks, the amount of clastic material is 
slightly larger. Medium-grained and consertal clay-calcareous sandstones, with 
glauconite with various small well run pebbles are developed there.  

Near the villages of Dashava and Balychi, the consertal and medium-grained 
quartz-glauconite strongly calcareous sandstones are found. In the wells of Vergany-
1, Didushychi-l, 2 – there are light gray, yellow, fine- and medium-grained 
sandstones. Till the north-east of the Outer zone the sandstones are gradually replaced 
by siltstones and pass into sandy marls (Izotova T.S., 1988).  

Zhuravnenska sandstones from the Rubanivska field and up to Didushychi are 
the part of paleodelta of the Cenonian age. Sandstones in the most part of area are the 
collectors with an effective thickness of more than 200 m and  porosity of over 
20%. These sandstones are industrially gas-bearing (Ugherske and Medynychi 
fields). Future potential of sediments is associated with the identification of anticlinal 
and unanticlinal tectonical- and lithological-screened traps in the areas of reservoirs 
development. 
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The Upper Cretaceous (Cenonian) basin was generally carbonate, that led to the 
carbonate strata formation within the larger terrigenous geological materials similar 
to the Zhuravnenska sandstone. All that happened was the result of local substraction 
of the large amounts of clastic material [3].  

The Lopushnyanske Oil and Gas field discovery in Cretaceous sediments of the 
Outer zone of the PreCarpathian Foredeep determined the relevance of detailed 
lithological study of the Cretaceous sediments as prospective for oil and gas [4]. 

Thus, the potential of the Outer zone of oil and gas accumulations is associated 
with reservoirs in the Mesozoic sediments that moved or lithofacially replaced by 
fluid-saturated rocks (Izotova T.S., 1988). The Lower Cretaceous, and to a lesser 
extent, Upper Cretaceous sediments, are less studied and considered to be the most 
promising ones. With a view to this fact, new opportunities for further research in this 
direction appear. 

Conclusions. 
We believe that the perspective discoveries of new oil and gas deposits should 

be expected: 
– in the Lower Cretaceous reservoir by means of good reservoir facilities of 

sandstones and limestones, as well as the presence of the top seal that made of clay 
and marl rocks. 

– in the Upper Cretaceous reservoir, where each sand rock together with the top 
seal represents a certain separate micro-reservoir, where reservoir-rocks are 
Cenomanian sandstones. 
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