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Introduction
Ukrainian geologists started the successful inves-
tigation of the problem of hydrocarbons research 
in non-anticline traps in the Dnieper-Donetsk Basin 
(DDB) in the middle of the 1980’s years. The study 
of the Central Part of the North Board of Dnieper-
Donets Basin was started at that time. The Paleo-
zoic rocks and the rocks of Precambrian base ap-
peared to be the oil-gas bearing.

The number of sedimentary-paleogeomorpholo
giсal deposits (channels, bars etc.) in DDB is not con-
siderable, but their industrial significance is obvious.

The exact mapping of lithological and combine 
traps, facial diagnostic of accumulative objects of 
different genesis requires the usage of geological re-
searches (stratigraphic and lithological study), com-
plex of logging and seismic data, that enables to trace 
the extension of the accumulative objects, to analyze 
their shapes and proportions. It is important to deter-
mine the paleogeomorphological model of sedimen-
tation of the accumulative (alluvial) objects. It means 
the study of the tectonic structure of the area, the 
channel slope, the thickness of sediments, the water 
flow dimension, the climate conditions, and the analy-
sis of the geologic processes in the alluvial conditions 
(Ригби и Хемблин, 1974). When the essential direct 
lithofacies information is absent or insufficient, the 
indirect lithology-facial characteristic is used. For ex-
ample, the difference between marine and channel 
sandstones can be recognized by configuration of 
resistance curves on the logging diagrams. Without 
textural and structural descriptions of the rocks these 
features cannot be used as the universal facial indi-

cator. However, they play very important role in facial 
reconstructions, when the drilling data is absent. The 
majority of lithological objects were discovered during 
the exploration of anticline structural deposits, and 
researchers did not pay sufficient attention to their 
study. In case of the absence of drilling data, they play 
significant part in facial reconstructions. As the seis-
mic researches were focused on the exploration of 
anticline structural deposits, the majority of lithologi-
cal objects were discovered during their investigation. 

The process of geological interpretation of seis-
mic images and attributes enables the analysis of 
the configuration, space location of accumulative 
objects, as well as making conclusions about their 
genesis and forecast of potential hydrocarbon traps 
location. Besides of that, the seismic section study 
allows exactly characteristics of paleogeomorpho-
logical and tectonic conditions of investigated area 
during the different periods of the geological history.

Such mapping of the different local accumu-
lative objects, for example, channels, bars, sand 
tongues and other accumulative forms, in complex 
with study of facial differences of geological sec-
tion, allows the transformation of geological section 
prognosis to facial prognosis (Лукин и др., 2012).

Modern stage of development of the seismic-
stratigraphic researches enables the definite recog-
nizing of different types of seismic images of prog-
nostic hydrocarbon traps, especially lithological and 
structural-lithological. Lithological and structural-litho
logical traps in the shallow and lake-alluvial sedi-
ments have complicated contours on the maps and 
small thickness. They are located in thin-beds parts of 
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the geological section, where the contrast of acoustic 
rigidity between collectors and shale is not large. Be-
sides, low resolution of seismic prospecting    restricts 
the possibilities of traditional interpretation methods 
to map the lithological traps zones, alluvial bodies of 
channel genesis. Screening of such deposits is realized 
in zones of argillithation at the edges of paleo-shelf and 
along the rising of the beds. It is important, that chan-
nel  sandstones don’t lose their reservoir properties for 
the depth of 3 km (Нежданов, 2000).

Materials and methods
The area of seismic researches is located on the flat 
monocline side in the Central Part of the North Board 
of Dnieper-Donets Basin. In the South-West part of 
the area two deep wells were drilled: 1-Kadnitska and 
1-Voskresenivska. The mapping of expected sand 
bodies, related to alluvial accumulative objects, was 
based on the results of 3D seismic prospecting  and 
logging data. It was found for the interval of the Upper 
Part of the Moscovian Layer of the Middle Carbonifer-
ous (suites С3

1 - С2
7; producing horizons M-1-3).

The conditions of sedimentation of the major 
part of the Upper Moscovian Layer in DDB were sub-
continental. The sediments consist of the layers of 
sandstone, argillite, rarely – limestone and coal of the 
alluvial-delta and lagoon facies. The upper parts of 
Moscovian Layer are represented by sea sediments. 
The structure of the С2

7 suite on the North Board of 
DDB is mainly consists of the sea sediments. In wells 
1-Voskresenivska and 1-Kadnitska this suite is rep-
resented by the alternation of thin (4 meters) layers 
of sandstone, siltstone, argillite and clay. The layer 
of sandstone of 15 m thick occurs only in the lower 
part of the 1-Kadnitska well. The thickness of the pro-
ducing horizon M-2-3 in the well 1-Voskresenivska is 
about 86 m; in the well 1-Kadnitska – 92 m.

The upper strata of the Upper Moscovian part of 
the suite С3

1 (producing horizon M-1) basically consists 
of the continental and lagoon sediments, rarely – the 
shallow sea sediments. In the wells 1-Kadnitska and 
1-Voskresenivska this suite is represented by alterna-
tion of thin layers of sandstone, siltstone, argillite, clay, 
probably - coal. In the well 1-Kadnitska in the central 
part of the suite section the 8 m sandstone deposit is 
detected. The thickness of the producing horizon M-1 is 
about 58 m in the well 1-Voskresenivska and 68 m – in 
the well 1-Kadnitska.

For seismic-facial analysis, the seismic cube 
slices along the seismic horizon were used.  These 
slices characterize the amplitude variations along 
reflective horizon or within the small time interval 

(2 ms), that can be identified by the thin layer (up 
to 5 m). This approach indirectly increases reso-
lution of seismic prospecting and allows the us-
age of changing of seismic records field as petro-
physical variations that are reflected in changes 
of acoustic hardness and amplitude anomalies 
appearing. Logical analysis of the seismic cube 
slices along reflective horizons permits the map-
ping of amplitude anomalies, connected with the 
lithology changes. It gives the possibility to ana-
lyze and to trace their extension within the interval 
of geological interest.

Results
On the Fig. 1(a) on the seismic cube horizon slice 
within the interval of producing horizon M-1 we can 
see the amplitude anomaly, that looks like a mod-
ern channel of the meandering river.  On the section 
across the parts of this anomaly (Fig. 1 b), c)) we can 
see, that seismic background has the special features 
in the tagged places. These features can be related 
to the channel hollows in the underlaying rocks. The 
channel has very meandering configuration and wide 
loops of meanders. On the seismic cube horizon slic-
es it is traced within the interval of 45 ms. The chan-
nel configuration within this interval is preserving, the 
amplitude values of seismic wavelet are changing. 
General channel length is about 15 km, the predicted 
flow direction is South-West – toward depression.

On the Fig. 2 on the seismic cube horizon slice 
within the interval of producing horizons M-2-3 the am-
plitude anomaly can be also observed, that looks like a 
modern river channel. It is traced approximately within 
the area of previous anomalous object. Seismic back-
ground on the tagged part of the section has typical 
features, that can be detected as the channel hollows 
in the underlaying rocks. This channel has less mean-
ders than the previous one. On the seismic cube hori-
zon slices it is traced in the interval of 60 ms. Channel 
configuration within this interval is preserving, the am-
plitude values of seismic wavelet and anomaly intensity 
are changing. General channel length is about 10 km, 
the predicted flow direction, as in previous prognostic 
channel is South-West – toward depression.

The real river channels are characterized by the 
hollows in the underlaying rocks across and along 
the flow. On the Fig. 3 the curvatures of the seismic 
axes after the flattening on top horizon of Moscovian 
sediments can be interpreted as the longitudinal (a) 
and cross-cut (b) hollows in the underlaying rocks.

In case of insufficient accumulation of the ter-
rigenous sediments within the channel, outside 
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vertical parts of the hollows can be interpreted as 
a cover for uncompressed layers – predicted pools 
(Мартинюк та ін., 2013).

After comparison of all the contours of the prog-
nostic paleo-flows on the combined map (Fig. 4), 
we supposed, that they characterize sequential lev-
els (stages) of one river channel formed during the 
Late Moscovian age. The youngest predicted paleo-
channels (white lines on the Fig. 4) in the interval 
of producing horizon M-1 can be characterized as 
a meandering flow. The oldest predicted paleo-
channels (black lines on the Fig. 4) in the interval 
of producing horizon M-2-3 look like slightly mean-
dering flows, joined in the South-West part of the 

area, probably on the gentle slope. This prognostic 
model, basically, agrees with the real structures of 
river channels of long-term forming on monocline 
slopes. In particular, the flows with wide meanders 
are forming and existing on the last stage of river 
system formation on the more plain relief, formed 
by extra sediments. According to such structure, 
prognostic river channel can be characterized by 
the next alluvial facies: alluvial sediments of me-
andering channels (channel of the horizon M-1) 
and alluvial covers, formed by coarse sediments 
of branched rivers (channels of the horizon M-2-3). 
Alluvial deposits of meandering channels include 
small amounts of hydrocarbon, concurrently the 

Fig. 1.	 Horizon M-1 amplitude anomaly imaging.
a − horizontal slice in the interval of productive horizon M-1, b − vertical section of the time migrated cube across 
anomalous areas, associated with paleochannels, c- expanded scale.

Fig. 2.	 Horizon M-2-3 amplitude anomaly imaging.
a − horizontal slice in the interval of productive horizon M-2-3, b − time migrated cube section across the anomalous 
area, c) expanded scale.
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alluvial deposits of branched rivers can consist of 
sandstone layers with high permeability (Мартинюк 
та ін., 2013).

Because of the absence of drilling information 
about the Later Moscovian sedimentation model 
on the area of the Central Part of the North Board 
of DDB, the results of seismic-facial analysis can be 
compared with the features of real river channels: 
one direction of the flow, hollows in the underlaying 
rocks and the sedimentation, meandering, branch-
ing, forming of the near-channels banks and valley 
sediments (Ригби и Хемблин, 1974).

Conclusions
The results of implemented seismic-facies re-
searches made it possible to analyse the possibility 
of the prognosis of the extension of accumulative 
objects within the Central Part of the North Board 
of DDB on the base of seismic and logging data and 
connect it with the anomalous amplitude areas on 
horizon slices and vertical sections of the seismic 
cube. As the lithological, structural and textural 
rock descriptions are absent, the results of seis-
mic-facial analysis allow the tracking of prognosis 
paleo-channels in the interval of the Upper Part of 

Fig. 4.	 Outlines of prognostic paleo-channels in sediments of productive horizon M-1 (white lines) and producing 
horizon M-2-3 (black lines).

Fig. 3. Time migrated cube vertical sections.
a − longitudinal time section through prognostic paleochannel, b − cross cut through prognostic paleochannel.
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Moscovian Layer of the Middle Carboniferous and 
hypothesize about it long-time forming within the 
joint river system. Prognostic objects are character-
ized on the seismic underground by meandering, 
longitudinal in single direction areas, by curvatures 
of the seismic axes on the vertical sections of the 
seismic cube, which can be described as the ex-
pected paleo-channels hollows in the underlaying 
rocks. Further additional researches will allow the 

detailed description of prognostic reservoir types: 
channel sandstone, near-channel banks, deposits, oc-
curred in hollows, paleo-deltas, accumulative cones. As 
hydrocarbon reservoirs with effective clay covers are 
related to described alluvial objects, the applied ap-
proach can appear as a perspective for the facial re-
searches on the monocline slopes of the board parts of 
DDB and for the prognosis and mapping of accumula-
tive objects in Carboniferous sediments.
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