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«Central Asian Academic Research Center» LLP is pleased to announce that “News of NAS 
RK. Series of Geology and Technical sciences” scientific journal has been accepted for 
indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content 
in this index is under consideration by Clarivate Analytics to be accepted in the Science 
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities 
Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research databases. The 
inclusion of News of NAS RK. Series of Geology and Technical Sciences in the Emerging 
Sources Citation Index demonstrates our dedication to providing the most relevant and 
influential content of geology and engineering sciences to our community.

«Орталық Азия академиялық ғылыми орталығы» ЖШС «ҚР ҰҒА Хабарлары. 
Геология және техникалық ғылымдар сериясы» ғылыми журналының Web of 
Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-те индекстелуге 
қабылданғанын хабарлайды. Бұл индекстелу барысында Clarivate Analytics 
компаниясы журналды одан әрі the Science Citation Index Expanded, the Social 
Sciences Citation Index және the Arts & Humanities Citation Index-ке қабылдау 
мәселесін қарастыруда. Web of Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. 
Геология және техникалық ғылымдар сериясы Emerging Sources Citation Index-ке 
енуі біздің қоғамдастық үшін ең өзекті және беделді геология және техникалық 
ғылымдар бойынша контентке адалдығымызды білдіреді.
 
ТОО «Центрально-азиатский академический научный центр» сообщает, что 
научный журнал “Известия НАН РК. Серия геологии и технических наук» был 
принят для индексирования в Emerging Sources Citation Index, обновленной 
версии Web of Science. Содержание в этом индексировании находится в стадии 
рассмотрения компанией Clarivate Analytics для дальнейшего принятия журнала 
в the Science Citation Index Expanded, the Social Sciences Citation Index и the Arts & 
Humanities Citation Index. Web of Science предлагает качество и глубину контента для 
исследователей, авторов, издателей и учреждений. Включение Известия НАН РК. 
Серия геологии и технических наук в Emerging Sources Citation Index демонстрирует 
нашу приверженность к наиболее актуальному и влиятельному контенту по геологии 
и техническим наукам для нашего сообщества.
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of these sediments ranges from 3100 to 4400 meters, with the thickness of the sand 
layer varying between 8 and 14 meters, and its maximum thickness reaching up to 
18 meters (Figure 3).

Oil and gas presence has been detected in the Absheron horizon, the I, II, and III Pirsaat layers, 
the Hamamdagh layer, and the VII horizon of the Pirsaat field. The sediments of the I, II, and III 
Pirsaat layers are of river origin. The burial depth of these layers ranges from 960 to 1650 meters. 
The thickness of the sands and sandstones in these layers varies from 2 to 12 meters. The sediments 
of the VII (VII top, VII middle, VII bottom) horizon are of deltaic origin. Three sandy objects—VII 
bottom, VII middle, and VII top—are clearly distinguishable within the limits of the VII horizon. 
Only the VII bottom is productive. The burial depth of these sediments ranges from 3100 to 4400 
meters, with the thickness of the sand layer varying between 8 and 14 meters, and its maximum 
thickness reaching up to 18 meters (Figure 3).

Figure 3. Geological-geophysical correlation diagram of the VII horizon of the Pirsaat field

The Pirsaat-Hamamdagh anticline zone is located in the northeastern part of the Lower Kura 
depression. The Pirsaat structure is characterized by a brachianticlinal fold that extends from the 
northwest to the southeast, with a length of 12 km and a width of 6 km. Its continuation to the 
northwest is the Alat fold zone, and to the southeast, it is the Sangimugan marine structure. The 
Pirsaat anticline is the only land uplift in the Pirsaat-Hamamdagh anticline zone. This brachianticlinal 
fold, extending in the northwest-southeast direction, is sharply aligned with the Goturdagh anticline 
to the northwest, which extends in the strike direction, while to the southwest, it is separated by a 
shallow saddle with weak reflection from the Hamamdagh anticline located in the sea. This has led 
some researchers to suggest that these two structures form a single anticline. The Pirsaat 
brachianticline connects in the north with the Dashgil zone and in the southeast with the Hamamdagh 
marine uplift. 

2D seismic exploration has been carried out in the area, and during the interpretation of the 
seismic exploration, various reference horizons (Pirsaat 1, Pirsaat 2, Pirsaat 3, Hamamdagh LD, VII 
horizon, and the lower horizons of the PK layer) were traced, and tectonic fractures were clarified. 
Based on the results of the 2D seismic exploration and data from the drilled wells, seismic profiles 
were constructed to create seismo-geological profiles (Figure 4).

  Well-86              Well-108             Well-107             Well-109            Well-211             Well-208     

Figure 3. Geological-geophysical correlation diagram of the VII horizon of the Pirsaat fi eld

The Pirsaat-Hamamdagh anticline zone is located in the northeastern part of the 
Lower Kura depression. The Pirsaat structure is characterized by a brachianticlinal 
fold that extends from the northwest to the southeast, with a length of 12 km and 
a width of 6 km. Its continuation to the northwest is the Alat fold zone, and to 
the southeast, it is the Sangimugan marine structure. The Pirsaat anticline is the 
only land uplift in the Pirsaat-Hamamdagh anticline zone. This brachianticlinal 
fold, extending in the northwest-southeast direction, is sharply aligned with the 
Goturdagh anticline to the northwest, which extends in the strike direction, while 
to the southwest, it is separated by a shallow saddle with weak refl ection from the 
Hamamdagh anticline located in the sea. This has led some researchers to suggest 
that these two structures form a single anticline. The Pirsaat brachianticline connects 
in the north with the Dashgil zone and in the southeast with the Hamamdagh marine 
uplift. 

2D seismic exploration has been carried out in the area, and during the 
interpretation of the seismic exploration, various reference horizons (Pirsaat 1, 
Pirsaat 2, Pirsaat 3, Hamamdagh LD, VII horizon, and the lower horizons of the 
PK layer) were traced, and tectonic fractures were clarifi ed. Based on the results of 
the 2D seismic exploration and data from the drilled wells, seismic profi les were 
constructed to create seismo-geological profi les (Figure 4).
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In the upper parts of the productive layer, the structural zone is complicated 
by two parallel longitudinal tectonic fractures. As a result, the northeastern wings 
have subsided by 200-800 m relative to the central blocks, and the central block 
has subsided by 300-700 m relative to the southwestern wings. The folds are 
fragmented into tectonic blocks by transverse fractures with amplitudes ranging 
from 50 to 600 m. The arch-like zone between these two fractures has collapsed 
into a graben structure. The Pirsaat anticline also has an asymmetric structure, 
with the northeastern wing being less steep (25°) and the southwestern wing being 
relatively steep (45°).

Figure 4. Seismo-geological profi les compiled based on seismic data

In the lower part of the productive layer, the asymmetry of the structure gradually 
decreases. In the wings, the dip angle of the layers is approximately 24 degrees 
to the east and approximately 13 degrees to the west. The structure is divided 
into northeastern, southwestern, and central tectonic blocks by two longitudinal 
fractures. As shown in the map constructed according to the top of the VII horizon, 
the fold, both in its wing sections and arch-like zone, is complicated by several 
transverse fractures (Figure 5).

The industrially signifi cant oil and gas presence in the lower VII horizon of the 
reservoir was fi rst identifi ed in 1966, when well No. 86 produced 750,000 m³/day 
of gas and 300 tons of condensate from the interval between 3840-3822 meters. 
The upper section of the formation in well No. 86, which reaches a thickness 
of 3200 meters, consists of an irregular alternation of thick gray and brownish-
colored sandy clays with poorly cemented fi ne and medium-grained sand layers. 
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The stratigraphy of the upper section, from top to bottom, includes the following 
formations: Sandstone, Intermediate, I Pirsaat, II Pirsaat, III Pirsaat, Pirsaat lower, 
Hamamdagh, and the Interruption layer.

From well No. 83, drilled southeast of well No. 86, oil, gas (3,000 m³/day), and 
water (163 m³/day) were obtained from the depth interval of 4114-4130 meters, 
with a production rate of 74 tons/day. Subsequently, oil and gas were extracted 
from wells drilled in the northeast and southeast wings of the fold (wells 85 and 
91).

In addition to the VII horizon, positive results were obtained from other wells 
during testing. In well No. 85, located below well No. 86 in terms of dip, a liquid 
fl ow with a total rate of 150 m³/day was obtained from the 4130-4110 meter interval, 
which included 20 tons of oil per day. In well No. 91, located in the southeast part 
of the northeastern wing of the fold, oil (70 tons/day) and gas (250,000 m³/day) 
were obtained from the 3618-3604 meter interval of the VII horizon. Later, the 
production rate of the well gradually decreased to 80,000 m³/day of gas and 3 tons/
day of oil.

Figure 5. Structural map constructed according to the top of the VII horizon
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From the wells drilled into the lower VII horizon of the Pirsaat fi eld (wells No. 97, 
105, 106, 107, 108, 109, 111, 112, 208, 211, 213, and 307), industrially signifi cant 
oil, gas, and condensate have been extracted (Table 1). Additionally, water has been 
extracted from wells No. 84, 87, 88, 90, 93, 94, 96, 99, and 104 during the development 
of the lower VII horizon. Development work has not been carried out in well No. 
202 for technical reasons, and there is no data available for well No. 101. The karaj 
indicators of well No. 216 for the lower VII horizon are positively evaluated.                                                                                                                                        
Table 1.

Table 1.

Table 1. Initial production results for the VII lower horizon

Oil, gas, and condensate have been obtained from 16 wells drilled into the lower VII horizon. 
Based on these wells, a calculation plan for the lower VII horizon has been developed by determining 
the oil-gas and oil-water boundaries (Figure 6). Furthermore, the prospective reserves for the lower 
VII horizon in the C1 category have been assessed (Figure 7). In Block I, the initial oil production 
from well No. 91 is 70 tons/day, and gas production is 250,000 m³/day. Based on this well, the oil-
water boundary is determined at 3700 m. In Block II, the initial gas production from well No. 211 is 
170,000 m³/day, and condensate production is 20 tons/day. The initial oil production from well No. 
208 is 10 tons/day, and gas production is 50,000 m³/day. For wells No. 90 and 94, due to water 
extraction, the gas-oil contour is set at 3425 m, and the oil-water contour at 3600 m. In Block III, 
since gas-condensate was obtained from wells No. 107 and 109 during testing, the oil-gas boundary 
is set at 3750 m. Considering that well No. 83 has an oil production of 74 tons/day, gas production of 
3,000 m³/day, and water production of 163 m³/day, the oil-water boundary is determined at 4160 m. 
In Block IV, the initial gas production from well No. 108 is 200,000 m³/day, and condensate 
production is 25 tons/day. For this well, the oil-gas boundary is set at 3710 m. For wells No. 97, 105, 
and 112, the oil-water boundary is determined at 3900 m. In Block V, the initial gas production from 
well No. 86 is 750,000 m³/day, and condensate production is 300 tons/day. The oil-gas boundary for 
this well is set at 3880 m. Based on the maximum oil flow from well No. 307, the oil-water boundary 
is set at 3930 m. In Block VI, the initial oil production from well No. 85 is 20 tons/day, and gas 
production is 2.1 million m³/day. Based on this, the oil-water boundary is set at 4150 m. In Block 
VII, the initial oil production from well No. 106 is 25 tons/day, and gas production is 58,000 m³/day. 
The oil-water boundary for this well is set at 3360 m.

Using the calculation plan, the prospective reserves for the lower VII horizon in the C1 category 
have been calculated at P50 as follows: Gas balance reserves – 1,092.9 million m³, Gas recoverable 
reserves – 797.3 million m³, Condensate balance reserves – 84.3 thousand tons, Condensate 
recoverable reserves – 42.8 thousand tons, Oil balance reserves – 10,722.06 thousand tons, Oil 
recoverable reserves – 3,311.34 thousand tons.

Oil, t Gas, thsnd.m3 Cond., t Wat., m3 Oil, t Gas, thsnd.m3 Cond., t Wat.,m3 
VII low III 83 4130-4114 74 3 163 VII low 

 

IV 108 3706-3682 200 25 
VII low 

 

VI 85 4130-4110 20 2,1 130 VII low 

 

III 109 3401-3381 200 29 
VII low 

 

V 86 3841-3825 750 300 350 VII low 

 

IV 111 3562-3570 20 2 
VII low 

 

I 91 3618-3604 70 250 4,7 VII low IV 112 3842-3850 60 1026 
VII low 

 

IV 97 3850-3808 100 5 VII low II 208 3100-3120 10 50 140 
VII low 

 

IV 105 3650-3641 45-50 40 VII low II 211 3237-3220 170 20 
VII low 

 

VII 106 3332-3307 25 58 50 VII low I  213 3154-3149 10 50 50-60 
VII low 

 

III 107 3548-3536 300 100 VII low V  307 150 

Initial production
Horizon Block Well Horizon 

3706-3682
34013401-33813381

Depth of the 
filter, m

 

Block Well
Depth of the 

filter, m

4130

filter , thsnd ond

Initial production

Table 1. Initial production results for the VII lower horizon

Oil, gas, and condensate have been obtained from 16 wells drilled into the lower 
VII horizon. Based on these wells, a calculation plan for the lower VII horizon has 
been developed by determining the oil-gas and oil-water boundaries (Figure 6). 
Furthermore, the prospective reserves for the lower VII horizon in the C1 category 
have been assessed (Figure 7). In Block I, the initial oil production from well No. 
91 is 70 tons/day, and gas production is 250,000 m³/day. Based on this well, the 
oil-water boundary is determined at 3700 m. In Block II, the initial gas production 
from well No. 211 is 170,000 m³/day, and condensate production is 20 tons/day. The 
initial oil production from well No. 208 is 10 tons/day, and gas production is 50,000 
m³/day. For wells No. 90 and 94, due to water extraction, the gas-oil contour is set 
at 3425 m, and the oil-water contour at 3600 m. In Block III, since gas-condensate 
was obtained from wells No. 107 and 109 during testing, the oil-gas boundary is 
set at 3750 m. Considering that well No. 83 has an oil production of 74 tons/day, 
gas production of 3,000 m³/day, and water production of 163 m³/day, the oil-water 
boundary is determined at 4160 m. In Block IV, the initial gas production from well 
No. 108 is 200,000 m³/day, and condensate production is 25 tons/day. For this well, 
the oil-gas boundary is set at 3710 m. For wells No. 97, 105, and 112, the oil-water 
boundary is determined at 3900 m. In Block V, the initial gas production from well 
No. 86 is 750,000 m³/day, and condensate production is 300 tons/day. The oil-gas 
boundary for this well is set at 3880 m. Based on the maximum oil fl ow from 
well No. 307, the oil-water boundary is set at 3930 m. In Block VI, the initial oil 
production from well No. 85 is 20 tons/day, and gas production is 2.1 million m³/
day. Based on this, the oil-water boundary is set at 4150 m. In Block VII, the initial 
oil production from well No. 106 is 25 tons/day, and gas production is 58,000 m³/
day. The oil-water boundary for this well is set at 3360 m.
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Using the calculation plan, the prospective reserves for the lower VII horizon 
in the C1 category have been calculated at P50 as follows: Gas balance reserves 
– 1,092.9 million m³, Gas recoverable reserves – 797.3 million m³, Condensate 
balance reserves – 84.3 thousand tons, Condensate recoverable reserves – 42.8 
thousand tons, Oil balance reserves – 10,722.06 thousand tons, Oil recoverable 
reserves – 3,311.34 thousand tons.

Figure 6. Oil and gas potential plan of the VII horizon

Figure 7. Calculated Prospective Reserves for VII lower Horizon under Category C1
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In the exploration and prospecting work carried out in the Pirsaat field since 
1970, the aim has been to track the reservoirs in the upper horizons and also to 
study the Lower Kirmaku layer formation. The Lower Kirmaku layer formation 
has been encountered in various parts of the field, in wells No. 103, 104, 94, 100, 
99 (exploration wells), and No. 207, 216 (prospection wells). Wells No. 104 and 94 
were abandoned for geological reasons due to water production during testing, while 
wells No. 103, 100, and 99 were abandoned for technical reasons. In the central 
tectonic block of the fold structure, wells No. 207 and 216 were also abandoned 
due to water production. The total thickness of the sediments opened by the wells 
drilled into the PK layer formation ranges from 70 to 80 meters. Considering that 
no positive results were obtained from the Lower Kirmaku layer formation, drilling 
work in this formation was stopped in 1989.

Figure 8. Geological-Geophysical Correlation Scheme of the PK Reservoir Unit

However, these results should not imply that the PK layer set is not prospective. 
In well No. 99, sands with an oil odor were lifted from the assumed interval of 
the PK layer set. Additionally, the well No. 216, which opened the PK layer set, 
has favorable reservoir parameters (Figure 8). The presence of water in the wells 
opening the PK layer set may be related to drilling into the remote wing sections of 
the reservoir or falling behind the oil-gas contour.

Using the calculation plan of the VII-alt horizon and the preliminary test results 
from wells No. 103, 207, 216, and 94 drilled into the Lower Kirmaku layer set, we 
have established a calculation plan for the PK layer set (Figure 9). Based on this 
calculation plan, the prospective reserves for the PK layer set in the C3 category 
have been evaluated (Figure 10).

For the PK layer set, prospective reserves in the C3 category have been calculated 
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with P50 as follows: gas balance reserves – 3,895.4 million m³, recoverable gas 
reserves – 2,841.5 million m³, condensate balance reserves – 300.5 thousand tons, 
and recoverable condensate reserves – 153.0 thousand tons.

Figure 9. Oil and gas potential plan of the PK layer

Figure 10. Calculated Prospective Reserves for the PK Reservoir Unit under Category C3
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The positive evaluation of the reservoir parameters of well No. 216, drilled 
from the III tectonic block to the Lower Kirmaku layer set in the eastern wing 
of the Pirsaat anticlinal, suggests that the layer set could potentially be oil and 
gas-bearing under favorable structural-tectonic conditions. Therefore, it is 
considered appropriate to drill an exploration well in this block to study the oil 
and gas potential of the PK layer set at the near-crest section to a depth of 4400 
m. Additionally, drilling exploration wells from the near-crest section of blocks
II, IV, and V located on the eastern wing at an average depth of 4350 m is deemed 
suitable.

Conclusion. Using the data from the wells drilled in the Pirsaat field and 
the two-dimensional (2D) seismic exploration work, the lithological generalized 
geological-geophysical profile of the field has been refined, seismic-geological 
profiles cutting the field in different directions have been constructed, and the 
structural map based on the roof of the VII alt horizon has been updated.

Using the preliminary test results from the drilled wells, the initial oil-gas-
water contour has been determined, and a calculation plan has been developed. 
Based on this, the prospective reserves for the VII alt horizon were evaluated in 
the C1 category, and for the PK layer set, in the C3 category.

The oil, gas, and condensate reservoirs discovered in the lower horizons of the 
Pirsaat field are mainly tectonically enclosed and lithological in nature.

There is a possibility of gas-condensate reservoirs in the productive horizon 
of the Lower Kirmaku layer set.

The efficient direction of exploration and survey work for the Pirsaat field has 
been substantiated based on new data.
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