
International Journal of Geology, Earth & Environmental Sciences ISSN: 2277-2081 

Online International Journal Available at http://www.cibtech.org/jgee.htm 

2022 Vol. 12, pp. 256-259/Yuldasheva
 

Research Article (Open Access) 

  256 

 

LITHOLOGIC-AND-FACIES AND STRUCTURAL 

CONDITIONS OF THE NORTH USTYURT DEPRESSION 

FOR THE FORMATION OF NON-ANTICLINAL 

HYDROCARBON TRAP DEVELOPMENT AREAS 
 

* 
Yuldasheva Marina Georgievna 

Institute of Geology and Exploration of Oil and Gas Fields, 

Tashkent, Uzbekistan 

*Author for Correspondence: yuldasheva@ing.uz 

 

ABSTRACT 
Improvement of efficiency of geological exploration for oil and gas in terrigenous sediments of the 

North Ustyurt depression should be associated with numerous types of non-anticlinal traps which are 

developed in Jurassic sediments due to the presence of zones of regional wedging, stratigraphic 

unconformity, and tectonic shielding. This direction requires a thorough careful analysis and 

reinterpretation of geological and geophysical materials within the most promising zones, where the 

areas of non-anticlinal trap distribution are predicted. 
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INTRODUCTION 

Improvement of efficiency of geological exploration for oil and gas within the Ustyurt region can be 

associated not only with the search for oil and gas deposits in anticlinal uplifts, but also in zones of 

regional wedging, stratigraphic unconformity, and tectonic shielding, which are everywhere observed 

in terrigenous sediments of Jurassic age (Akramkhodjaev et al., 1987, Khegai et al., 2008, Gafarov et 

al., 2010). Non-structural traps, which are formed by stratigraphic screening, mainly of reservoirs 

(stratigraphic traps), lithological (facies) replacement of reservoir rocks of the natural reservoir 

(lithological traps); various factors of formation of elements of ancient relief (paleogeomorphological 

traps) differ in a great variety of forms and origin. 

Traditionally, all oil and gas prospective objects were prepared by CDP seismic exploration as 

anticlinal structures. However, field exploration in the upper sections of the Jurassic section reveals 

ubiquitous wedging of sand bodies, facies substitution, and lenticular structure (Zakirova, 

Yuldasheva, 2019). Thus, the structure of the traps, which are very complex combined structures, is 

becoming more complex. Also, according to geophysical data, the side parts of the swell are marked 

by areas of wedging, buried, and, possibly, eroded ledges, on the slopes of which the development of 

reclined sandy horizons is possible. 

 

MATERIALS AND METHODS 

Reinterpretation of existing geological and geophysical data using effective methodological 

techniques to search for non-structural traps, namely lithological, stratigraphic, and 

paleogeomorphological, associated with various factors of the formation of ancient relief elements. 

 

RESULTS AND DISCUSSION 

The distribution of various lithologic-and-facies zones and the development of reservoirs with which 

various traps of non-anticlinal type (lithological, stratigraphic, etc.) are associated depends largely on 

the features of the tectonic structure and geological development of the studied area. Thus, it has been 

established that reservoir wedging zones and facies boundaries are usually confined to slopes and 

sides of large tectonic elements, reservoir wedging is observed on wings and periclinal, which is often 

found in the fields of the Ustyurt region. 
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Generalization of geological and geophysical materials of the works performed in recent years made it 

possible to identify zones of possible development of non-anticlinal traps within the side parts of the 

troughs (Sam, Kosbulak, Barsa-Kelmes, Sudoch´e), where pre-Jurassic erosion and unconformable 

occurrence of Jurassic deposits on rocks different in age and lithological composition were established 

(Gafarov et al., 2010). On the northern side of the Barsa-Kelmes trough, a zone of wedging of Lower 

Jurassic sediments, which is controlled by a regional tectonic disturbance (Fig. 1), is fixed. 

 
Figure 1: Area of lithologic trap development in the northern part of the Barsa-Kelmes trough 

 

Аlekseev V.P. (1992) and Pak S.A. (1995) found that gas deposits at the Urga field are of structural-

lithological type, besides, the presence of similar deposits at structures located nearby is predicted. At 

the Urga and Akchalak fields Chekalin E.N. (1991) and Smirnov V.N. (1989) by a complex of 

indirect seismic signs, known as a technique of direct search, showed that anomalous waves are 

formed in the location of gas deposits. It is known that oil and gas accumulation zones associated with 

regional changes in the lithological composition and physical properties of productive strata or with 

their wedging on the rise of layers, most often formed on the slopes of shaft-like and arched uplifts, as 

well as in the side parts of regional depressions and troughs. 

Tectonically shielded traps located along large regional faults are widely developed within the Aral 

Sea water area. Oil and gas accumulation zones of this type of trap can be identified along the faults 

limiting the Takhtakair swell, West Aral Rise, and others from the west and east. One more type of 

trap - stratigraphic, which is caused by the overlapping of some lithologic and stratigraphic complexes 

with younger, almost impermeable rocks, is developed within the northern slope of Kassarminsky 

swell in Middle and Lower Jurassic sediments. 

The results of seismic surveys within the Aral Sea water area in the Kobulak trough derrick zones 

suggested the presence of different types of traps: lithologic, structural, and stratigraphic. However, 

the fragmentary traceability of Paleozoic boundaries, uncertain tracing of reflecting horizons, and the 

size of objects do not allow for assessing their oil and gas prospectivity. 

The traps of the wedging (structural-stratigraphic) were identified on the slopes of large paleo slides, 

such as the Western Aral, Dzhaga Meros, Akbulak, etc. The analysis of geological and geophysical 

materials showed that the most likely places of their concentration are gravel-sand clinoforms on the 

slopes of the above-mentioned ledges if they are composed of dense, practically impermeable rocks.  
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Traps of the lithologic type may be widely developed since in the Early-Middle Jurassic the territory 

of Ustyurt represented a lowland lacustrine-alluvial plain. This created favorable conditions for the 

development of alluvial traps with wide variations of lenses (including zones of channel-type 

sandstone development), outcrops, and facies replacements on the wings of local structures. Analysis 

of materials on productive strata showed that the zones with improved reservoir properties in the 

interval of Lower-Middle Jurassic deposits are associated with either alluvial-alluvial deposits or 

proluvial-colluvial facies for the Lower Jurassic. 

Thus, within the Ustyurt region, especially with the Jurassic sediments, another direction is associated 

with the search for reservoirs in non-water traps, namely the detection and mapping of isolated sand 

and siltstone bodies like lenses, channels, deltas, etc., as well as tectonically screened traps, as well as 

mapping these reservoirs within the Jurassic terrigenous sequence (Bakirov and others, 2012, 

Schuster, 2019). Analyzing the geological and geophysical materials obtained during the search and 

exploration of gas-condensate deposits in the Berdakh swell fields, we can note that purely structural 

deposits here are rare. All identified 22 productive horizons in the deposits Surgil and Shimoly 

Berdak in the Upper-Middle Jurassic deposits and about five in the Lower Jurassic deposits in the 

fields Arslan and Inam are traced with great difficulty replaced by more clayey varieties, or even 

completely absent. Thus, even within the identified deposits, there are non-structural deposits. 

Based on geophysical data, two zones (western and eastern) adjacent to the regional tectonic 

disturbances, are identified along the side parts of the Berdakh swell, where areas of possible trap 

development associated with the seepage, facies substitution of rocks, outcrop cones of ancient paleo 

structures, etc. are observed. (Fig. 2)  

 

 
Figure 2: Example of stratigraphic traps in the eastern part of the Berdakh swell (interpretation of 

Yuldasheva M.G.) 

 

Along with the preparation of traditional anticlinal structures, it is necessary to search and map non-

anticlinal traps at the stage of identifying zones of lithologic and stratigraphic substitution and 

wedging, the detailed structure of which will entail solving the problem of developing methods for 

identifying this type of trap using modern geophysical equipment and software. 
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