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Introduction 

Thick sedimentary series potentially promising for HC deposits formation and preservation were 

accumulated in the Early-Middle Jurassic time in the lands of Shaimsky and neighbouring 

Krasnoleninsky petroleum districts. The following factors contributed to this: proximity of sources of 
transportation from the highs bordering the sedimentary basin; regional inclination of surfaces towards 

the sea; periodic migration of the coastline. The transitional regions have the most favourable conditions 

for HC accumulation, migration of the coastline, intensive discharge of terrigenous material occurred, 
and a wide range of facies settings existed there. In the north-eastern part of Shaimsky Petroleum 

District, the productive formations of Sherkalinsky Fm were accumulated in the Early Jurassic time 

(Pliensbachian); and Tyumen Fm deposits (J9-J2 beds) – in the Middle Jurassic time (Aalenian-

Bathonian).  

In the recent decade, special attention is attracted to the Tyumen productive formations. Tyumen 

reservoirs contain the considerable oil reserves classified as difficult-to-recover (DTR) category; i.e., 

oil production from these formations is subject to preferential taxation. This is primarily due to the fact 
that thin sand reservoirs with poor lateral and vertical continuity having low porosity, permeability, and 

flowrates are typical of the Tyumen Fm. Drilling of numerous dry and marginal wells resulted in the 

persistent belief that commercial viability of these pay intervals development is low. 329 accumulations 
(28%) of 1155 are under development in 82 fields now. Degree of their depletion is only 7%. In some 

cases however the considerable increase of reservoir thickness, porosity, and permeability is observed 

in accordance with well data. Testing results for some exploratory wells and initial flowrates of 

development wells in a number of fields show 30-70 m3/day, after fracturing – 50-90 m3/day, and higher 
with the horizontal wells – up to 200 m3/day.  

It is proven on the basis of well log data analysis and lithofacies analysis of core from many fields of 

the Shaimsky region that the wells penetrate fan, channel, delta front or longshore bar deposits in the 
interval of Shaimsky and Tyumen formations, i.e., the wide range of facies from piedmont to coastal 

and shallow-marine. 

For the purposes of geometrisation of sand bodies having higher porosity and permeability (sweet spots) 

and optimization of development drilling, the reliable conceptual models are necessary, especially for 
the Lower-Middle Jurassic formations in the complicated multiplay fields. 

Methodology 

In this work, the Frequency Decomposition and subsequent RGB Blending were used together with 
seismic facies analysis as a main methodology to study wave pattern and create a sequential conceptual 

model of the territory evolution. On the basis of simultaneous analysis of seismic facies map and well 

data, zones with different depositional environments are identified, such as paleo-highs, alluvial plain, 
subaerial deltas, and zone of near-shore shallow water.  Further, based on the results of Frequency 

Decomposition (of RGB Blending maps and sedimentary slices from the most informative cubes), the 

boundaries of individual paleochannels, bars, and delta lobes are determined [1]. 

Sequential conceptual model of depositional settings evolution 
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In terms of tectonics, the study area was on the slope of the large uplift. Early and Middle Jurassic time 

is known for continuous downwarping of West Siberian Plate and eustatic movements of the World 
Ocean Level. These processes resulted in sequential reduction of denudation areas and expansion of the 

areas of transported sediments accumulation. The regular change of landscape from the low foothills to 

coasts and shallow sea is determined.  

In the Early Toarcian (time of J10 beds accumulation), the territory was a denudation (piedmont) high 
in the east, surrounded by foots of slopes with debris cones, and accumulation plain. Height of the high 

was more than 60 m. Processes of accumulation begin with the formation of proluvial deposits - debris 

cones (fans). Figure 1 presents the examples of the present-day debris cones in Pyrenees (France) (a) 
and on the Taimyr Peninsula (b).  

 

Figure 1. Proluvial debris cones: a - Pyrenees (France); b – Taimyr Peninsula; c, d – identification of 

debris cone in composite log and in core  

In the well drilled on the slope of the high on the interface of Pre-Jurassic basement and Sherkalinsky 

Fm (J10-2 bed), debris cone deposits are described – silty matrix with grains and fragments of the 

basement rocks (up to 20-30% of total volume) having the size ranging from fractions of millimetre to 

1 centimetre (Fig. 1, c, d).  

Proluvial deposits have partially flattened the topography. River system began to form within the 

depositional plain surrounded by paleo-highs. Deposits with high (exceeding 0.5 fr units) content of 

sand varieties are confined to the paleochannel fill. Channel deposits are identified in the wells 
according to the log shapes, and they are supported by textural and structural features observed in core 

(Fig. 2). In the northern and central parts of the area, they are mainly the thin twisted fine channels. In 

the south, they look line broad branches  – supposedly, the tributaries of the Chan-Charsky paleo-river. 
Reservoirs of J10 beds belonging to the “basal” series that occur on the erosion scarps have the better 

porosity, permeability; the average permeability coefficient (PERM) reaches 90 mD. 
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Figure 2. Map of RGB Blending following the Frequency Decomposition, J10-2 interval (a) and 

depositional scheme for the Early Toarcian time (time of J10-2 accumulation) (b) 

End of Late Toarcian and beginning of Aalenian (Middle Jurassic time) is known for a revival of 

tectonic activity and increase in transportation amount. Continental settings of the Aalenian change for 

transitional and then for shallow marine settings in Bajocian-Bathonian times [2]. In the Bathonian time 
(period of J4 and J2-3 beds accumulation) change of paleo-landscape occurs against the background of 

the on-going subsidence of the territory; coastal and shallow-marine settings begin to prevail. Subaerial 

part of the delta plain occupies the relatively uplifted eastern and south-eastern parts of the area above 

the Pre-Jurassic highs. In the rest of the area, settings of the submarine part of delta dominate. Figure 3 
presents the RGB Blending map in the interval of J4 bed, with elements of paleo-deltaic system (a) and 

scheme of depositional settings (b).  

Analysis of seismic wave pattern (appearance of the additional extremum) in the central part of the area 
resulted in identification of a facies object. Basing on the anomaly shape, the object was assumed to be 

a delta lobe (about 4 by 1.9 km). One can see the fine feeders there. According to lithofacies analysis 

of core taken from one of the wells, its formation is a result of sediments transportation to the shallow 
bay [3].  

Wells drilled in the body of delta front demonstrate the higher porosity and permeability; average PERM 

is 21.5 mD, which is considerably better than in the bed as a whole. Small bodies are delineated in the 

northern part of the area; they are composed of sandstone with better reservoir quality. According to 
the well logs shape and geometry of the bodies, anomalies on seismic attribute maps are identified as 

small barrier bars separating the lagoon from the shallow marine basin. 
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Figure 3. Map of RGB Blending following the Frequency Decomposition, J4 interval (a) and 

depositional scheme for the Early Bathonian time (period of J4 accumulation) (b); 1 – subaerial part 

of delta plain; 2 – submarine part of delta plain; 3 – body of delta lobe; 4 – barrier bars; 5 – distribution 
channels of delta. 

The Bathonian time end is a period of J2-3 beds accumulation. Shallow-water coast and semi-isolated 

lagoons occupy the entire study area. Main sand bodies are small spits, bars, and bay-bars. 

Conclusions 

In the Early- and Middle Jurassic period of evolution, the study area experienced the continuous 

downwarping and slight multidirectional sea level fluctuations, which resulted in natural change of 

paleo-landscapes. Main landforms in the Lower Jurassic time were small elevations – remnants of Pre-
Jurassic rocks, and alluvial plains with advanced channel systems. In the Middle Jurassic time, change 

of settings from alluvial to delta plains happened. By the end of Middle Jurassic stage of evolution the 

shallow marine conditions with active environment dynamics and semi-isolated lagoons were 
dominating. 
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