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SUMMARY 

The paper shows results of 3D model creation of Komyshnyanske field, its data incorporation 
and results of classical approach to 3D modeling. Lists uncertainties caused by lack of 
sedimentation analysis and poor correlativity of productive horizons to seismic field in terms 
of resolution, elevates necessity of sequence stratigraphic analysis as a possible solution to 
overcome them. 
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Introduction. The paper shows results of 3D model creation of Komyshnyanske field, its data 
incorporation and results of classical approach to 3D modeling. Lists uncertainties caused by lack of 
sedimentation analysis and poor correlativity of productive horizons to seismic field in terms of 
resolution, elevates necessity of sequence stratigraphic analysis as a possible solution to overcome them. 
Administratively Komyshnianskaya field is located on the territory of the Mirgorodsky District of the 
Poltava Region in Ukraine. According to the tectonic zoning, Komyshnianskaya field is confined to 
the central axial part of the Dnieper-Donets Rift. In the geological structure of the study field, a thick 
formation of sedimentary strata is present, which occur on the Precambrian crystalline rocks and are 
represented by Paleozoic, Mesozoic and Cenozoic sediments. 
Within the Komyshnianskaya field there is a gas condensate field of the same name. 
The field consists of three vaults – Bakumovsky, Komyshniansky and Yuzhno-Komyshniansky. The 
horizons of the Upper Visean (B-15 - B-22) and Lower Visean longlines (B-24-26) of the Lower 
Carboniferous are productive. Refracting horizons Vв21, Vв22 and Vв23 correspond to the productive 
horizons B-15 – B-22, subsequently the refracting horizons Vв31-п ; Vв32 , Vв3-п correspond to the 
horizons B-24-26. The depth of the Visean sediments of the Lower Carboniferous period varies widely 
within depth intervals of 4800-6300 m. The reservoir rocks include gas bearing and gas saturated 
sandstones with a porosity ratio of 6-9%. Additionally, the presence of hydrocarbon deposits in the 
sediments of the Tournaisian sequence of Low Carboniferous period occurring at depths of 6300-6700 
m is predicted. 
3D Model creation summary. Present 3D model consists from Petrophysical interpretation, seismic 
interpretation and geological modelling. Geological modelling was based on data analysis for 
properties propagation and limited seismic volume attributes analysis, which was mostly concentrated 
on structural factor and delineation of pinch-outs (refracting horizons between Vв3

2 and Vв3-п, see fig.1) 
which are considered main gas-productive part of the section. Data analysis, derived in geological 
modelling stage mostly consists from directional variogramms and vertical probability trends that were 
collected from well-data. Unevenness of well network greatly restricts variogramms usage and 
basically only vertical trends could be used without any restrictions.   
This situation supposes incorporation of the biggest and most obvious trends and thus another 
approach for alternative well section analysis and steadier connection of well section to seismic field is 
required. This paper proposes sequence stratigraphic analysis as a way forward. While stratigraphy is 
the science of understanding the variations in the successively layered character of Rocks and their 
composition, sequence stratigraphy, on the other hand, deals with the order, or sequence, in which 
depositionally related stratal successions units were laid down in the available space or 
accommodation. 

 
Figure 1 Seismic profile along Komyshnyanskia structure.  
 

Sequence stratigraphic analysis has few advantages: 
-  The sequence boundary is a single, wide-spread surface that separates all of the rocks above from all 
of the rocks below the boundary. Although all points on the sequence boundary do not represent the 
same duration of time, one instant of time is common to all points. This synchroneity is basinwide and 
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is interpreted to be global within limits of biostratigraphic dating. For these reasons the sequence 
boundary has time-stratigraphic significance. 
-  The sequence boundary forms independently of sediment supply. A rapid relative fall in sea level 
coupled with a large supply of sediment delivered rapidly will result in a sequence boundary strongly 
marked by truncation. A 
-  Rapid relative fall in sea level coupled with a minor supply of sediment delivered slowly will result 
in a sequence boundary marked by widespread subaerial exposure but little truncation. In contrast, 
transgressions and regressions are strongly controlled by sediment supply and for that reason may not 
be synchronous, even within a given basin. For example, movements of the shoreline are often due to 
local differences in sediment supply around a basin rather than sea-level changes, and therefore 
typically are regionally diachronous. 
-  There are two major transgressive surfaces within the sequence: the first flooding surface forming 
the upper boundary of the lowstand systems tract and the maximum-flooding surface associated with 
the condensed section. 
-  Typically, several other transgressive surfaces, bounding parasequences within the transgres-sive 
systems tract, occur between these major surfaces. All of these surfaces potentially can be confused in 
regional correlation, especially if the data used to correlate are widely spaced. The age of each 
transgressive surface within a sequence at different points in a basin may differ significantly 
depending upon variations in regional sediment supply. 
Study consisted from log behaviour analysis (GR, Component, Porocity), delineation trends of 
transgression-regression changes in accommodation and associated with them system tracts and analysis 
of seismic response to those changes which led to improvement of sedimentation understanding and 
detailed seismic studies targeted for extraction of trends for collectors propagation in a 3D model 
(Catuneanu, 2006). Unlike quantitative analysis like seismic inversions, present study is concentrated on 
qualitative delineation of distinctive sedimentation aspects that could be used in a 3D model. 
During study were delineated following system tracts, bounded by flooding surfaces: 
-  LST (lowstand system tract, fig. 2, zone 1) The LST is formed by sediments that accumulate after 
the onset of relative sea-level rise, during normal regression, on top of the FSST corresponding to an 
updip subaerial unconformity. stacking patterns of clinoforms may forestep, and aggrade, particularly 
in siliciclastic systems, thicken downdip, with a topset of fluvial, coastal plain and/or delta plain 
deposits. LST sediments often fill or partially infill incised valleys that were cut into the underlying 
HST and other earlier deposits, during the forced regression.  
-  FSST (falling stage system tract, fig. 2, zone 2) The FSST is formed by forced regressive deposits 
that accumulated after the onset of a relative sea-level fall and before the start of the next relative sea-
level rise. The FSST lies directly on the sequence boundary and is capped by the overlying lowstand 
systems tract (LST) sediments. Hunt and Tucker (1992) differ with this placing the sequence boundary 
above the FSST, where this boundary marks the termination of one cycle of deposition and the start of 
another. Depending on the gradient of the depositional profile, the rate of sediment supply, and the 
rate of relative sea-level fall, a variety of 'attached' or 'detached' parasequence stacking patterns can be 
produced. The fall in relative sea level is evidenced by the erosion of the subaerially exposed sediment 
surface updip of the coastline at the end of forced regression, and the formation of a diachronous 
subaerial unconformity that caps the highstand systems tract (HST). The subaerial unconformity may 
be onlapped by fluvial deposits that belong to the lowstand or the transgressive systems tracts. The 
subaerial unconformity may also be reworked by a time-transgressive marine ravinement surface 
overlain by a sediment lag.  
-  EHST (early highstand system tract, fig. 2, zone 3) The HST includes the progradational deposits 
that form when sediment accumulation rates exceed the rate of increase in accommodation during the 
late stages of relative sea-level rise. The HST lies directly on the maximum flooding surface formed 
when marine sediments reached their most landward position. This systems tract is capped by the 
subaerial unconformity and its correlative conformity. Stacking patterns exhibit prograding and 
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aggrading clinoforms that commonly thin downdip, capped by a topset of fluvial, coastal plain and/or 
delta plain deposits. 
Separation of this system tracts led to better understanding of deposition environment and additional 
interpretation of monochronous events like maximum flooding surfaces, steady sedimentation zones 
(shoreface at the end of FSST) and seismic attribute analysis (Van Wagoner, Mitchum, 1989; Wheeler, 
1958). 

 
Figure 2. Well section with picked system tracts and flooding surfaces. 
 

Thickness analysis matched with attributes and performed spectral decompositions also were helpful 
to deduct time of sedimentation direction change and to mark perspective zone for new hydrocarbon 
deposits fig.3, (Adigun, Ayolabi, 2013). Completion of those studies also helped to elevate number of 
trends for properties propagation for already known deposits, delineating their boundaries with more 
details in new version of Komyshnianske 3D model. 
Results 
Involvement of sequence-stratigraphy technique is new approach to sedimentation conditions study 
within Dnipro-Donetsk depression areas (Eroset al., 2010). On the example of Komyshnianske gas 
condensate field, the paper shows that provided methodology gives: 
- improved geological understanding of field through sedimentation analysis and facies logging 
(Nichols, 2009; Neal et al., 1993); 
- additional inputs for seismic interpretation process; 
- trends for reservoir properties distribution with increased understanding of seismic response to 
sedimentation (Taner, 2001); 
- proposals for further field Exploration & Development.  
Understanding of accomodation and tectonical settings for the study area elevated quantity of seismic 
studies for qualitative reservoir outline and created possibilities for forecast of productive zones. 
Produced seismic interpretation model could be used as a base for updated geological model. Analysis 
of volume attributes derived from new surfaces, picked in sequence interpretation stage gave new 
trends for collectors propagation for 3D model – in HST and transgression zone study derived 
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wedging out of main productive body via frequency attribute, with approach of spectral decomposition 
for 2 pinchouts between Vв3

2 and Vв3-п productive zone was also marked. For the top of FSST new 
perspective drilling object that was previously marked as a wedge was located.  

 
Figure 3 Sedimentation direction changes. Left image – end of FSST; Right image – beginning of FSST. Abrupt 
changes caused by salt diapirism. 
 

Present work would be continued by involvement of 
 Regional data from close brownfields; 
 core studies which would increase accommodation mapping detailing and clarify shoreline 
position in productive part of well section. 

It should be noted that such work allows for more efficient planning of drilling and logging operations. 
In particular, electrometry of oil and gas wells is the main method of logging (Myrontsov et al., 2021a, 
2021b, 2021c, 2021d; Myrontsov, 2020a, 2020b, 2019, 2018). 
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