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Comprehensive approach in definition of the oil and gas exploration objects
priority
A. Mychak, A. Shybetska *
Scientific Centre for Aerospace Research of the Earth, National Academy of Sciences of Ukraine, 5B O.Gonchar st.,
Kyiv 01054, Ukraine
JSC “Ukrnafta” is the main oil producing company which carries out explorative drilling in the Dnipro-Donetsk’s and PreCarpathian basins. The
decrease in number of seismic studies negatively affects discovery of new potential hydrocarbon bearing structures. Reliability and productivity of
seismic surveys influences productivity of explorative drillings. The article analyzes the results of seismic surveys, data from case studies and
geochemical surveys to predict the oil and gas prospective areas in the Dnipro-Donetsk basin, as well as their complexation. It is shown that need to
use alternative methods of exploration has objectively been increasing, in particular — use of remote methods for determining the presence of
hydrocarbons (using space images). To create predictive geological structural models based on a selected set of studies are widely used modern
software products for reserves and resources estimation with statistical probabilistic approaches and associated risk computation functionalities.
Comprehensive study of results carried out in previous years, utilization of modern methods and software for data analysis enables to define directions
of geological exploration works for the following years in order to raise its efficiency and strengthen the reserves base.
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Introduction
Exploratory drilling provides discovery of new fields and the
growth of hydrocarbon reserves, which is very important for
independent Ukraine. The drilling footage depends on the amount
of funding and the availability of perspective exploration sites.
The number of objects, in turn, depends on the results of
comprehensive geological and geophysical studies.
The decrease in number of conducted seismic surveys and
case studies in recent decades negatively affects the replenishment
of the new potential structures with new objects suitable for
planning of exploration works. It also affects the movement of
objects: from the discovery stage, through the stages of delineation
to the stages of drilling and experimental development planning.
Purpose of the article
The purpose of this article is to give an analysis of results of
study of works that are classically executed in order to set up
exploratory drilling in oil and gas industry companies. Based on
such analysis are proposed ways to increase the effectiveness of
current solution for tasks mentioned above with the application
of a rational set of geological, geophysical and case studies. To
achieve this goal, the results of practical application of various
methods of searching for prospective structures are considered:
• seismic exploration works;
• case studies;
• geochemical;
• remote sensing methods.
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Seismic exploration works
The main sources for replenishment of the prospective
structures are seismic surveys. Decrease in number of regional
seismic exploration works leads to lack of new structures suitable
for exploration works, e. g. objects that could be source of new
fields (Goshovsky et al., 2007; annual Naftogaz of Ukraine
report).
Recent seismic exploration works did not reveal anticlinal
structures of significant size. As a rule, objects for 1–2 wells are
not economically attractive. The lithological objects offered for
exploration works as a separate hydrocarbon traps, were mostly
not confirmed by the results of drilling. Thus, the expediency of
prospecting works for many lithological objects of the Chernihiv
oil and gas industry district (Skhidno-Khukalovskyi,
Perevolochnianskyi, Kvytnevyi, etc.) remains uncertain, as
indicated by the lack of interest in them by mining enterprises
and finding in the fund of the discovered objects of the State
Geological Survey. (Online map of prospects). The same applies
to tectonically sealed traps (Goshovsky et al., 2007; Okrepka et
al., 2016).
In addition, the accuracy of geological constructions based
on seismic survey results has certain limitations, which lead to
“migration” of the location of the apical parts of structures and
structures themselves in time (Southern Panasovskaya,
Khukhrinskaya deposit, Ivanovskaya area etc.). The issue of the
correspondence of seismic constructions with the results of
drilling remains unanswered. This determines the need for
monitoring of seismic objects.
The complexity of obtaining unambiguous results (Zakhidno-Wilshaya area) in the study of highly perspective areas close to
salt diapirs (Starosanjarsky, Novosanzharsky-Pereshchepinsky,
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Gasenkivski salt structures) requires additional case studies and
their application in the interpretation and re-interpretation of field
seismic exploration works (Goshovsky et al., 2007; Tovstyuk
1987).
Use the latest software to reinterpret seismic materials from
the last century has already become a good practice. It rises the
prognosis for not only structures, but also, sometimes,
hydrocarbon reservoirs.
In Ukraine 3D seismic surveys are rarely used on field
exploration phase, although for foreign investors the State
Department of Geodesy has prepared investment projects, which
are proposed to be submitted competitively in 2019 on electronic
bid platform and which already requires 3D seismic surveys on
exploration stage.
Case studies
Equally important are case studies, which are based on analysis
and developed methodological techniques and determine
perspective places of accumulation and storage of hydrocarbons.
Unfortunately, state owned company UkrDGRI which was leading
in this respect is almost non-functioning. Due to lack of funding,
its regional offices are closed. Ñase studies in some places had a
purely scientific focus and could not be applied for forecasting
the presence of hydrocarbon reservoirs and positioning of new
wells. In other words, the authors cited research findings but did
not provide criteria that could be used for prediction. In addition,
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the cost-effectiveness of drilling at the proposed sites was not
considered due to the high cost of the wells.
Assistance to mining companies was offered by many
developers of methods of direct search for hydrocarbon
accumulations. But, unfortunately, most of them did not have
statistically reliable confirmations, or had them for objects with
more simple structure of other oil and gas areas, that is they were
not adapted to the conditions of the Dnieper Donetsk Basin (DDB)
and PreCarpathian Basin.
In 1990–2019 PJSC “Ukrnafta” actively used various kinds
of different scientific approaches for definition of new objects,
contours of hydrocarbon deposits for production of prospecting
drilling that was stated many times in various articles and reports.
List of such methods includes biolocation, geochemical,
electrophysical, dense, spectrometric remote aerospace and other
types of case studies (Okrepka et al., 2016; Shybetska et al., 2008).
Company experience has shown the complexity of
simultaneous use of different methods for the same object, that
was resulted in some contradictions within the results of research.
The contours of the detected anomalies mostly did not coincide
(Khukhra-Chernechenskaya area, Prokopenki, Verbivskyi,
Orlivska area etc.) and the drilling results were often negative.
On figures Fig. 1, 2, 3 research results are shown in format of
map, where structures and fault blocks are visualized together
with contours of detected hydrogeological and geochemical
anomalies.
According to some results of researches within the facilities,

Fig. 1. Scheme of oil and gas prospects position according to results of geological, geochemical, geophysical and case studies on Orlivska area
(Pererva at all, 1999). Faults are marked with: red lines — results of geophysical studies, pink lines – faults originated from airborne images and
geomorphology study. Colored lines indicate hydrogeological anomalies. Pink areas indicate possible oil and gas prospects

Fig. 2. Scheme of case study results on Khukhra-Chernecha area (according to Arkhipov et al., 1999). Red dotted line on picture indicates faults of
seismic studies origin, yellow lines — facies analysis anomalies, thick blue lines — positive gas anomalies, thin blue line — negative gas anomalies.
Light green areas — anomalies defined using remote sensing methods
Online ISSN 2313-2132
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Fig. 3. Scheme of case study results on Kadnytska area (according to Arkhipov et al., 1999). Anomalies defined: using onland sensing methods (green
line, 1), Eh, pH studies (red lines, 2), gas and geothemperature surveys (blue areas, 3). Small red circle is drilled dry well 1

the presence of hydrocarbon deposits was recorded, and the others
results didn’t confirm presence of hydrocarbons on the same
facilities. As a logical follow up appears a request for decision
making in favor of the results of only one of the techniques used
and question: How to analyze the causes of ambiguity of research
results?
Geochemical methods
A considerable number of techniques use the geochemical basis
for the research of hydrocarbons, and there is a need to analyze the
validity of geochemical forecasts made by different methods on
objects of different types, that belong to certain tectonic zones,
structures, a certain geological cross section, etc. Such targeted
analysis should increase the accuracy of geochemical forecasting
by applying different methodological techniques depending on the
geological and tectonic features of the objects (Pererva et al., 1998).
Remote sensing methods
Due to the fact that seismic surveys are quite expensive and
require thorough preparation, the quality of data obtained as a
result of seismic surveys does not always correspond to what is
necessary, that is related to errors in the processing of seismic
source data and the conditions of the survey (large population on
prospective areas, inaccessibility of some areas, etc). Remote
sensing methods utilization helps to correct logistics of works,
gives necessary information on the possible presence of annular
structures and lineaments, which can serve as indicators of deep
anticlines and faults, and in combination with other investigation
methods, help to create structural models of objects.
The technology developed in CASRE based on the use of
aerospace information and is designed to solve oil and gas
exploration problems on land. Its application allows to allocate
the most perspective sites for future detailed oil and gas
exploration works. The technology is based on the quantitative
assessment of the optical reflective characteristics of landscape
elements and is the result of many years of joint work of petroleum
geologists, optical physicists, biologists, geomorphologists,
mathematicians and other specialists.
Thus, according to the remote sensing research data, a number
of objects were predicted in Livnenska Area, which have high
estimates as possible new hydrocarbon traps (Fig. 4).
Online ISSN 2313-2132

According to the research results of CASRE IGN NAS of
Ukraine specialists (Pererva et al., 1995, 1998) the greatest
perspectives are related to neotectonic uplifts, which are defined
to the North from the fault which divides Livinska fold (reflecting
horizon Vv3) into two blocks — the northern one and the south
one. To Northern block belong possible prospects of oil and gas.
Within the neotectonic blocks # 10, 11 and the northern part of
block # 14, were recorded optical anomalies, which partially
coincide with the geochemical anomaly revealed by the case
studies of other researchers (Bagriy, 2016).
Due to the absence of optical anomalies, the blocks 9, 12,
21, the Northern parts of blocks 6, 7, the Northeast part of block
18, and the Southern part of block 14 are classified as
unpromising areas. In general, according to the results of
detailed remote aerospace research, the authors conclude that
the wells No 1, 3, 5, 7, 10 are in optimal conditions, and wells
No 4, 6, 9 are not in optimal. However, there is also further
ambiguity in the prediction of possible hydrocarbon traps within
this area.
Conclusions
Summarizing all statements above it becomes clear that each
type of study has its own advantages and known limitations. The
need to obtain objects with a high probability of new fields
discovery or expanding the area of already known fields by
drilling exploration wells requires optimization and
purposefulness of comprehensive implementation of case studies,
geochemical and remote sensing methods. In order to create
predictive structural-geological models based on the selected set
of studies, use the latest software products with functionality to
calculate predictive and prospective resources, using statistical
probabilistic approaches and risk rates. In order to bring the
scientific development closer to the production, it is advisable to
restore not only geophysical prospect passports but also geological
passports (new oil and gas “floors” at known fields, new structural
elements that can be considered as hydrocarbon traps, new search
areas).
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Fig. 4. Scheme of results of remote sensing studies on Livinska area (according to Arkhipov et al., 1999). Red lines — fault (regional and local),
dotted red line — internal block lineaments and their zones, green areas — priority objects for seismic researches, blue areas — regions where
additional studies are required, orange areas — non-perspective areas, yellow areas — zones above known deep prospective structures (according to
Bagriy 2007)
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ÍÅÎÁÕ²ÄÍ²ÑÒÜ ÊÎÌÏËÅÊÑÍÎÃÎ Ï²ÄÕÎÄÓ ÄÎ ÂÈÇÍÀ×ÅÍÍß ÏÅÐØÎ×ÅÐÃÎÂÈÕ ÎÁ’ªÊÒ²Â ÏÐÎÂÅÄÅÍÍß ÏÎØÓÊÎÂÎÐÎÇÂ²ÄÓÂÀËÜÍÈÕ ÐÎÁ²Ò ÍÀ ÍÀÔÒÓ ÒÀ ÃÀÇ
À. Ã. Ìè÷àê, À. Þ. Øèáåöüêà
ÄÓ “Íàóêîâèé öåíòð àåðîêîñì³÷íèõ äîñë³äæåíü Çåìë³ IÃÍ ÍÀÍ Óêðà¿íè”, âóë. Î. Ãîí÷àðà 55 Á, Êè¿â 01054, Óêðà¿íà
ÏÀÒ “Óêðíàôòà” º îñíîâíèì ï³äïðèºìñòâîì Óêðà¿íè ç âèäîáóòêó íàôòè ³ âåäå ïîøóêîâî-ðîçâ³äóâàëüíå áóð³ííÿ â Äí³ïðîâñüêî-Äîíåöüê³é
çàïàäèí³ òà Ïðèêàðïàòò³. Ñêîðî÷åííÿ îá’ºì³â ñåéñìîðîçâ³äóâàëüíèõ ðîá³ò íåãàòèâíî âïëèâàº íà ïðîöåñ â³äêðèòòÿ íîâèõ ïåðñïåêòèâíèõ
íàôòîãàçîíîñíèç ñòðóêòóð. Äîñòîâ³ðí³ñòü òà ðåçóëüòàòèâí³ñòü ñåéñìîðîçâ³äóâàëüíèõ ðîá³ò âïëèâàþòü íà ðåçóëüòàòèâí³ñòü ïîøóêîâîðîçâ³äóâàëüíîãî áóð³ííÿ. Â ñòàòò³ ïðîàíàë³çîâàíî ðåçóëüòàòè ñåéñìîðîçâ³äóâàëüíèõ ðîá³ò, äàí³ òåìàòè÷íèõ äîñë³äæåíü òà ãåîõ³ì³÷íî¿ çéîìêè
äëÿ ïðîãíîçóâàííÿ íàôòîãàçîïåðñïåêòèâíîñò³ ïëîù Äí³ïðîâñüêî-Äîíåöüêî¿ çàïàäèíè, à òàêîæ ¿õ êîìïëåêñóâàííÿ. Ïîêàçàíî, ùî îá’ºêòèâíî
çðîñòàº íåîáõ³äí³ñòü âèêîðèñòàííÿ àëüòåðíàòèâíèõ ìåòîä³â ðîçâ³äêè, çîêðåìà äèñòàíö³éíèõ ìåòîä³â âèçíà÷åííÿ íàÿâíîñò³ âóãëåâîäí³â (ç
âèêîðèñòàííÿì êîñì³÷íèõ çí³ìê³â). Äëÿ ñòâîðåííÿ ïðîãíîçíèõ ñòðóêòóðíî-ãåîëîã³÷íèõ ìîäåëåé íà îñíîâ³ âèáðàíîãî íàáîðà äîñë³äæåíü â
äàíèé ÷àñ øèðîêî âèêîðèñòîâóþòüñÿ íîâ³òí³ ïðîãðàìí³ ïðîäóêòè äëÿ ðîçðàõóíêó ïðîãíîçíèõ òà ïåðñïåêòèâíèõ ðåñóðñ³â ç âèêîðèñòàííÿì
ñòàòèñòè÷íèõ ³ìîâ³ðí³ñíèõ ï³äõîä³â òà ðîçðàõóíêîì ð³âíÿ ðèçèêó. Êîìïëåêñíå âèâ÷åííÿ ðåçóëüòàò³â ðîá³ò ïðîâåäåíèõ â ìèíóë³ ðîêè,
âèêîðèñòàííÿ ñó÷àñíèõ ìåòîä³â òà ïðîãðàìíèõ êîìïëåêñ³â äëÿ âèâ÷åííÿ ìàòåð³àë³â äîçâîëÿº îá´ðóíòîâàíî âèçíà÷àòè íàïðÿìêè
ãåîëîãîðîçâ³äóâàëüíèõ ðîá³ò íà íàñòóïí³ ðîêè, ï³äâèùóâàòè ¿õ åôåêòèâí³ñòü òà çì³öíþâàòè íàö³îíàëüíó ñèðîâèííó áàçó.
Êëþ÷îâ³ ñëîâà: ïåðñïåêòèâí³ ñòðóêòóðè, ãåîëîãîðîçâ³äóâàëüí³ ðîáîòè, òåìàòè÷í³ äîñë³äæåííÿ, êîìïëåêñíèé ï³äõ³ä, äèñòàíö³éíå çîíäóâàííÿ,
ñåéñìîðîçâ³äêà
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ÏÎÈÑÊÎÂÎ-ÐÀÇÂÅÄÎ×ÍÛÕ ÐÀÁÎÒ ÍÀ ÍÅÔÒÜ È ÃÀÇ
À. Ã. Ìû÷àê, À. Þ. Øèáåöêàÿ
ÃÓ “Íàó÷íûé öåíòð àýðîêîñìè÷åñêèõ èññëåäîâàíèé Çåìëè ÈÃÍ ÍÀÍ Óêðàèíû”, óë. Î. Ãîí÷àðà 55 Á, Êèåâ 01054, Óêðàèíà
ÏÀÎ “Óêðíàôòà” ÿâëÿåòñÿ îñíîâíûì ïðåäïðèÿòèåì Óêðàèíû ïî äîáû÷å íåôòè è ïðîâîäèò ïîèñêîâî-ðàçâåäî÷íîå áóðåíèå â ÄíåïðîâñêîÄîíåöêîé âïàäèíå è â Ïðèêàðïàòüå. Ñîêðàùåíèå îáúåìîâ ñåéñìîðàçâåäî÷íûõ ðàáîò íåãàòèâíî âëèÿåò íà ïðîöåññ îòêðûòèÿ íîâûõ
ïåðñïåêòèâíûõ íåôòåãàçîíîñíûõ ñòðóêòóð. Äîñòîâåðíîñòü è ðåçóëüòàòèâíîñòü ñåéñìîðàçâåäî÷íûõ ðàáîò âëèÿåò íà ðåçóëüòàòèâíîñòü
ïîèñêîâî-ðàçâåäî÷íîãî áóðåíèÿ. Â ñòàòüå ïðîàíàëèçèðîâàíû ðåçóëüòàòû ñåéñìîðàçâåäî÷íûõ ðàáîò, äàííûå òåìàòè÷åñêèõ èññëåäîâàíèé è
ãåîõèìè÷åñêîé ñúåìêè äëÿ ïðîãíîçèðîâàíèÿ íåôòåãàçîïåðñïåêòèâíîñòè ïëîùàäåé â Äíåïðîâñêî-Äîíåöêîé âïàäèíå, à òàêæå èõ
êîìïëåêñèðîâàíèå. Ïîêàçàíî, ÷òî îáúåêòèâíî âîçðàñòàåò íåîáõîäèìîñòü èñïîëüçîâàíèÿ àëüòåðíàòèâíûõ ìåòîäîâ ðàçâåäêè, â ÷àñòíîñòè
äèñòàíöèîííûõ ìåòîäîâ îïðåäåëåíèÿ íàëè÷èÿ óãëåâîäîðîäîâ (ñ èñïîëüçîâàíèåì êîñìè÷åñêèõ ñíèìêîâ). Äëÿ ñîçäàíèÿ ïðîãíîçíûõ ñòðóêòóðíîãåîëîãè÷åñêèõ ìîäåëåé íà îñíîâå âûáðàííîãî íàáîðà èññëåäîâàíèé â íàñòîÿùåå âðåìÿ øèðîêî ïðèìåíÿþòñÿ íîâåéøèå ïðîãðàììíûå ïðîäóêòû
ñ ôóíêöèîíàëüíûìè âîçìîæíîñòÿìè äëÿ ðàñ÷åòà ïðîãíîçíûõ è ïåðñïåêòèâíûõ ðåñóðñîâ ñ èñïîëüçîâàíèåì ñòàòèñòè÷åñêèõ âåðîÿòíîñòíûõ
ïîäõîäîâ è ðàñ÷åòîì óðîâíåé ðèñêà. Êîìïëåêñíîå èçó÷åíèå ðåçóëüòàòîâ ðàáîò ïðîâåäåííûõ â ïðåäûäóùèå ãîäû, èñïîëüçîâàíèå ñîâðåìåííûõ
ìåòîäîâ è ïðîãðàììíûõ êîìïëåêñîâ äëÿ èçó÷åíèÿ ìàòåðèàëîâ ïîçâîëÿåò îáîñíîâàíî îïðåäåëÿòü íàïðàâëåíèÿ ãåîëîãîðàçâåäî÷íûõ ðàáîò íà
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