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POLYFACTICITY OF THE PROBLEMS NON-PRODUCTIVITY OF PHANEROZOIC
OF THE DNIEPER-DONETS DEPRESSION

The paper presents the results of new trend in geological studies - complex analysis of non-productive Phanerozoic
cross-sections problems, discovered by drilling in the Dnieper-Donets Basin. The research was based on the
analysis of non-productive oil and gas cross-section complexes, reasons and factors, that caused polyfaktorial
problems of lacking commercial hydrocarbon inflows in Phanerozoic cross-sections.
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Inroduction. Improving the process of exploration is important at any stage of studing oil and
gas regions, especially in those with complicated stucture such as the Dnieper-Donets basin.
Geological exploring the sites is complicated, which makes hydrocarbon exploration and
prospecting hydrocarbon deposits difficult [Bakapuyk, 1967; Oem’siHeHko Ta iH., 2009;
HOem’saiHeHko, 2001; Oem’siHeHko, Knoyko, 1991; OembsiHeHko, 1989; YebaHeHko Ta iH., 2007;
"onosaukun n gp., 1993; €sgowwyk Ta iH.., 2001].

In the Dnieper-Donets basin hydrocarbon reservoirs were found and are developed in
traps of Jurassic sediments to foundation Archean-Proterozoic formations. Hydrocarbons are
located in different types of traps, mainly coincided with deformed brachyanticline and
hemianticline. Multilayer fields with different stratigraphic and hypsometric ranges predominate
[Oem’sHeHko, 2001]. Analysis of geological exploration [dem’aHeHko, 2004] shows that exploring
and prospecting, performed on the sites are not the same effective and timetaking. That caused
the necessary investigations of the factors causing negative results of hydrocarbon prospecting
and for determining the main criteria of exploring oil and gas reservoirs on region sites.
Methods of investigations. Practical importance of geological criteria on the fields is not the
same. It should be noted that the main criterion - discovering commercially productive
hydrocarbons, that indicates the beginning of prospecting stage, is achieved not only at the
exploration phase (Lypovodolynske, Pivdennopanasivske, Vyshnivske, Pivdennohrakivske
fields etc.) and as practical work shows, also during drilling of parametric wells at the stage of
regional studies (Voloshkivske, Ostroverhivske, Krasnozayarske fields etc.). In these fields, in
some cases it is reasonable to begin exploration stage because of the deep oil and gas sites,
small-sized reservoirs and signs of oil and gas determined by parametric drilling. This allows to
reduce boring works and to investigate, estimate and prepare pools for developing by exploring
wells and make geological exploration process shorter. This will allow to reduce test drilling
works and to investigate, estimate and prepare pools for developing by prospecting boreholes
and make geological exploration process shorter.

It is known that the methods of exploration, determining the types and the number of
works depend on the geological field structure and exploration model. We considered the
structural schemes on the investigation sites that made the basis for the placing prospect and
exploration wells. The analysis of exploring new fields for many years shows that change of the
exploration site structure conceptions caused the necessity of updating exploration process, the
types and the number of planned works.

Thus, drilling the well Ne 11 was proposed [dembsiHeHko u gp.., 1980] in order to open a
new reservoir in the horizon B-20 using the improved model that takes into account new drilling
and electric prospecting materials on Schurivske field. Generalizating the materials and
clarifying the structure of Voloshkivske field by drilling parametric productive well Ne 314,
discovering the field, allowed to determine the further works on the grounds of concrete primary
and secondary wells.
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Such transformation of geological structure can also be found on the other hydrocarbon
exploration sites. Especially it should be noted that most of fields have productive horizons with
complicated structure. Pinching out of collector layers, lithological substitution of sandstones
with various tight rocks, the presence of different downthrown faults make oil and gas
exploration complicated.

The oil, gas and condensate reservoirs, that have been found in the new fields traps,
have complicated structure, different parameters, geological characteristics, stratigraphic
position and great depths. Discovering the small-sized pools with small hydrocarbons reserves
predominates.

Therefore, the problem of the factors and reasons that caused nonproductive wells cross-

sections on the sites of productive Phanerozoic complexes in the Dnieper-Donets basin, is
important and needs complex analysis of the geological and geophysical materials, project and
actual wells data. The results of these investigations help to determine each well effect on
hydrocarbon exploration on the concrete site and enable to correct the geological exploration
works, determine the methods effectiveness for prediction of oil and gas presence, and improve
exploration methodology.
The main material. Factors and causes of nonproductive deep wells are determined by
analyzing the results of exploration in the western sub-region that is the territory [dem siHeHko,
2009] of northwest and central parts of the Dnieper-Donets Basin. In the subregion exploration
works were investigated on the fields, that are mainly coincided with deformed
hemibrachyanticlines. Among them there are monoclinal slopes (Zimnitske, Karpylivske,
Chervonozavodske, Svystunkivske, Pivnichnoyablunivske), structural noses (Mekhedivske,
Holotovschynske)  semi-brachyanticlines  (Svyrydivske,  Selyuhivske) and terrace
(Chervonolutske). A number of fields (Volodymyrivske, Rudivske, Skorobahatkivske,
Lutsenkivske) are located in brachyanticlines. Most of these structures types are complicated
with productive sediments disturbances. The hydrocarbon pools are located in hemianticline
and anticline traps and they are lithologically and tectonically screened. The Visean complex is
the main productive one. On Skorobahatkivske field hydrocarbons have also been found in the
mid-carboniferous traps, and on Rudivske and Svyrydivske fields, those of turnei sediments.
Four fields (Volodymyrivske, Zimnitske, Karpylivske, Pivnichnoyablunivske) are single-layer
fields and the rest are multilayer ones.

The first reason of nonproductiveness is the lack of collector rocks with the necessary
filtration and capacitive properties that were predicted in the perspective cross-section part wich
resulted in seven wells abandones (41%). This happened because of lithological substitution of
permeable rocks by clay rocks, pinching-out or compecting collector rocks.

The second reason is that structural imaging was not confirmed by drilling, therefore
sediments were drilled in the areas of water saturation or compaction productive horizons, wich
did not provide the optimal conditions for hydrocarbon traps. That is why, six wells (35%) were
abandoned. In particular, in Zimnitska area the prospect well did not find gas-saturated layers in
horizon B-21, that was the perspective one according to analogy with Voloshkivske field.

The third reason is lack of confirmation as for perspective traps prediction. As a result,
four wells were abandoned (24%). Zimnitska prospect well 2 found no hydrocarbons in non-
anticlinal traps of horizon B-22, Karpylivska Ne 1 did not find any in anticlinal traps of horizon B-
20 and B-21.

The latter indicates that these polifactorial reasons of nonproductive wells mostly concern
searching fields and less their exploring: among seventeen liquidated wells there are twelve
(71%) searching wells that did not found hydrocarbons, and five (29%) exploration wells, that
were beyond the oil and gas area of exloring pools.

The main polifactorial problems affecting Phanerozoic sections productivity are the
following:

1. Transformation of structural imaging during prospecting and estimating oil and gas
fields.

Two uplifts complicated by three disturbances were idenified (by means of reflection
horizon VB3) during prospecting works in Sophia Square. Futher prospect and exploration
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stages allowed to find six multidirectional disturbances in the Lower Carboniferous sediments
that caused the presence of tectonic blocks, where the North and West Sofiyivske elevations
and Sophia hemianticline are located. Changing ideas as for the number of objects led to failure
of some wells that were used for determining structural and geological features of the area and
its structural elements.

2. Low probability to confirm geological models of prospect and exploration sites with
anticlinal structure.

Many oil and gas bearing structures, identified in the drilled Phanerozoic cross-section of
the Dnieper-Donets basin, have anticlinal structure.

Though the fund of anticlinal structures in the region is considerably developed, they
remain to some extent the exploration objects, and over 30 oil-and-gas promising cross
formations with different structure are predicted in lower visean-tournai productive complex
[Oem’saHeHko, 1986].

Through productive brachyanticline structures in many cases keep their closure in
Mesozoic shallow sediments, and some of them are also indicated in Cenozoicas counter
mapping as small uplifts.

Most through anticlinal structures are deeply drilled on the basis of seismic structural
constructions. Reservoir delineation is mostly associated with arch and tectonically screened
traps in different stratigraphic complexes, among those lower Permian, mid- and lower
Carboniferous sediments and Devonian rocks that were considered as oil-and-gas perspective.
Vast stratigraphic interval of oil-and-gas perspective rocks, sometimes inadequate preparing
structures for prospect drilling and its technical facilities often did not allow to solve the project
problems completely and in some areas they were stopped prematurely. Re-drilling was
substantiated by updated structural constructions and specifying the prospect sites.

3. The model grounds of perspective productive sites with hemianticline structure.

The results of current oil and gas exploration in the Dnieper-Donets Basin show that a lot
of new fields are related to hemianticlines.

In the study region hemianticlines iclude semi-brachyanticlines i.e. not closed
brachyanticlines, monoclinal slopes, terraces, blocks and structural noses, which in most cases
are deformed by downthrown faults. Placing prospect wells on Phanerozoic hemianticlines are
based on the seismic horizons maps that show the structure of investigating complex.
Exploration works are performed using the updated structural maps of reflecting horizons and
similar productive horizons maps that were made on the basis of drilling and seismic data. The
complicated hemianticline structure often makes hydrocarbon exploration difficult. Increasing
exploration efficiency depends on reservoirs prediction and prospecting on hemiamticlinal and
non-anticlinal sites with various types of traps, in general improving exploration methodology
and timely specifying the models and the works progress on each site.

Productive areas distribution mainly depends on lithological factor in the upper Visean
and the Serpukhovian sediments interval in a number of fields with hemianticlinal structure. The
fact that hydrocarbons accumulation dependence on lithologic factor stresses the necessity of
similar conditions predicting throughout the Dnieper-Donets basin territory. The possibilities of
reservoir delineation in conditions of stratigraphic cutting lower Permian-upper Carboniferous
rocks by lower Triassic (upper Permian) rocks are estimated to be low. The presence of
exclusively massive-layered hydrocarbon accumulatios in the complex structures makes the
lower screen presence doubtful in stratigraphic trap. Regional hydrocarbon saturation of these
rocks in the Dnieper-Donets basin, the importance of lithological substitution factor in oil and
gas bearing capacity on the structures, the explored fields in lithological traps and the presence
of areas with entire clay cross-section indicate high probability of lithologic reservoirs formation
in Serpukhovian sediment traps.

Paleogeologic profiles (before Bashkir time) [A6paxeBud u ap.., 1983] show that the
maximum Serpukhovian collectors thicknesses were accumulated on the consediment
structures flanks and local paleo-depressions slopes in conditions of their large reduction (until
total pinching out) in arches and paleo-depressions peripheral areas. Within the structural lines
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the higher-grade collectors develop as zones of mainly transversal extension with respect to
structure longitudinal axis.

Making the paleogeologic profiles using the fund materials of previously drilled wells
allows to determine the possible pinching out areas of collectors, where the areas of lithological
reservoirs prospecting (possibly lithologically- and tectonically screened) should be traps
associated with hemianticlines: structural noses, terraces, slopes, blocks, faults etc.
Conclusions. Solving the problem of nonproductive well cross-sections, implementing the
proposals for the sites, reaching the project depths in wells and opening the project horizons
and also better indicating perspective intervals by interpreting geophysical surveys and their
confirming by formation testing will reduce the number of nonproductive well cross-sections,
discover new hydrocarbon reservoirs and increase exploring efficiency in Phanerozoic oil and
gas complexes of the Dnieper-Donets basin.
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LI Oem’siHeHko!, .M. Bonaap?, |.I. Oem’aHeHko3 (Mon.) )
MONI®PAKTOPHICTb NPOBNEM HENPOOYKTUBHOCTI ®AHEPO300 AHINPOBCLKO-AOHELLKOI
3ANAOUHN

BuknageHi pesynbTaT HOBOrO HanmpsiMy reonoriyHUX AOCHiMKEHb — KOMMMEKCHOTO aHamisy npobnem
HenpoayKTMBHMX PO3pi3iB (haHepo30l0, PO3KPUTMX OypiHHAM y [IHinpoBCbko-[oHeubkin 3anaguHi. B OCHOBI
JOCTifXeHb nexaTb pesynbTaTu aHanisy HenpoayKTUBHWX pPO3Pi3iB HadpTOrasoHOCHUX KOMMMekcis. BusBneHi
NPUYKHK | hakTopu, Lo 06yMOBMAKM NONihakTOpHICTb Npobnem BiACYTHOCTI NPOMWUCIOBUX NPUNMWBIB BYrNEBOAHIB Y
po3pisax haHepo3oio.

Knroyosi crosa: obrpyHTyBaHHS HanpsiMiB reonoropo3sigyBanbHUX pobiT, pecypcu, CBEPANOBMHA, NOLLYK, PO3BiaKa,
noknag, HenpoLyKTUBHICTb CBEPAJIOBUWH, NPUPICT 3anacis.

29
TekToHika i cTpaturpadis, 2016, sun. 43



W.WN. Dembsnenko!, .M. Bongap?, U.W. [lembsiHeHKo® (Mn.)
MONU®AKTOPHOCTb NMPOBNEM HENPOAYKTMBHOCTU ®AHEPO3051 IHEMNPOBCKO-
OOHELIKOX BNAOWUHbI

ManoxeHbl pesynbTaTbl HOBOTO HaNpaBneHUst reonornyecknx UCCnefoBaHnii — KOMMNEKCHOrO aHanuaa npobnem
HEenpoaYKTUBHbIX pa3pe3oB (aHepo30s, packpbiTbix OypeHuem B [IHenposcko-[loHeukoln BnaguHe. B ocHose
VccnefoBaHN Nexart pesynbTaTbl aHann3a HeMpPOAYKTUBHbBIX Pa3pe30B HedhTerasoHOCHbIX KOMMMEKCOB. BbisBMEHDI
npuumHbl 1 bakTopbl, 00YCMOBMBLLME NONMNGAKTOPHOCTL MPOGNEM OTCYTCTBUS MPOMBILLAEHHbBIX MPUTOKOB
YrneBogopoaoB B paspesax haHepo3os.

Kmouesbie crnoga: 060CHOBaHWE HanpaBneHuit reonoropassesoyHbix paboT, pecypebl, CKBaxXMHa, NOMCK, pasBeaka,
3anexb, HENPOAYKTUBHOCTb CKBAXMH, MPUPOCT 3anacos.
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