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Abstract. In this article, according to the prevailing ideas, the central 
ridge of paleo rift systems is characterized by a high oil and gas generating 
potential. Taking into account the stratigraphic proximity of the systems of 
transverse and longitudinal geological and geophysical sections, the 
distribution areas of their full and reduced types are determined. The data 
obtained make it possible to assess the oil and gas generating potential of 
the area with the full type of the central graben section based on the 
clarification of the thermogeochemical regime of the paleo rift using newly 
obtained field data. The amplitudes of intense isometric anomalies above 
the background values refer to the convective component associated with 
deep heat and mass transfer channels (HTMT). Key words: graben, 
hydrocarbon, oil and gas potential, paleo rift, heat flow, structure, local 
antifoams, geological and geophysical knowledge, seismo-geological 
sections. 

1 Introduction 

According to the prevailing notions, the central ridge of paleo rift systems is characterized 
by a high oil and gas generating potential. High sedimentation rates, the presence of rocks 
enriched in dispersed organic matter (DOM), and high heat flux accelerate the maturation 
of hydrocarbons (HC). A detailed analysis of the wave fields of the central graben of the 
Bukhara-Khiva paleo rift using systems of seismo-geological sections using the method of 
a common depth point in a two-dimensional version (CDP-2D) established that the middle 
part of the rift complex is characterized by the least dislocation. Taking into account the 
stratigraphic proximity of the systems of transverse and longitudinal geological and 
geophysical sections, the areas of distribution of their full and reduced types are 
determined. The data obtained make it possible to assess the oil and gas generating 
potential of the area with the full type of the central graben section based on the 
clarification of the thermogeochemical regime of the paleo rift using newly obtained field 
data. The study of the processes of oil and gas formation from the standpoint of the mix 
genetic scheme of hydrocarbons was carried out by many Russian scientists [1; 2]. 
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The purpose of the article is to identify and delineate anomalies in the heat flux density 
and near-surface temperature of the central graben of the Bukhara-Khiva paleo rift based on 
a field geothermal survey (FGS). 

2 Material and basic methods 

Detailed study of the heat flow of the central graben of the Bukhara-Khiva paleo rift to date 
gives grounds to identify both the regional background and the smallest anomalies. The 
development of background small-scale maps of the heat flux density was devoted to the 
work B.B. Tal-Virskiy, I.N. Zueva, A.A. Polikarpova, V.V. Gordienko, V.N. Pashkovskiy, 
I. Kh. Khalismatova, A.A. Abidova, R.A. Umurzakova and others. In 2003, A.A. Abidov, 
F.G. Dolgopolov and A.A. Polikarpov compiled the most complete detailed map of the heat 
flux density on a scale of 1:500,000. In 2015, these constructions were supplemented and 
interconnected by G.S. Abdullaev, F.G. Dolgopolov and L.R. Bikeeva with indicators of 
space decoding in the infrared range [3]. 

Based on the results obtained in the course of the author's field work using the methods 
of field geothermal and gas chemical surveys, a more accurate picture of the distribution of 
the heat flux density of the central graben emerges. It represents a superposition of the 
regional background and intense isometric anomalies [4-18]. 

3 Discussion 

It has been established that the entire range of heat flux density is from 50 to 130 mW/m2. 
The regional background values of 62-67 mW/m2 correspond to the conductive component 
caused by radiogenic heat generation in the Earth's crust and upper mantle. The amplitudes 
of intense isometric anomalies above the background values refer to the convective 
component associated with deep heat and mass transfer channels (HTMT). Mapping of 
HTMT channels was carried out by intense isometric anomalies of heat flux density with 
amplitudes of 90-120 mW/m2 at background values of the geothermal field of 65 mW/m2. 
As a result, about 10 anomalies were identified in the areas of Gazli, Dengizkul, Kamalak, 
Noviy Alan, Tegermen, Urtabulak, Khodjikazgan, Chukurkul, Guzhayli. They have 
transverse dimensions of about 40-60 km and are confined to the zones of intersection of 
deep faults. Of greatest interest are the HTMT channels in the area of the Zap. Beshtepe 
and Chukurkul areas, located in the zone of junction of the reduced and full types of 
sections of the central graben (Fig. 1). 

Such development consisted in calculating the primary processing of field geothermal 
surveys. Field data obtained as a result of a field geothermal survey (FGS), temperature 
from the observed resistances of thermistor sensors and concentrating all data on 
temperature to a single period of time. The temperature was determined from the observed 
resistances of the thermistors using the corresponding formula. To do this, a spreadsheet 
was compiled in the Microsoft XL software package, into which the calibration data of a 
specific temperature sensor were entered and, on their basis, the corresponding temperature 
was calculated. The temperature values determined in this way were recorded in the field 
observation logs, which were the source of the main initial data for further constructions. 

4 Results 

The result of the work shows that the detected temperature anomalies are well correlated 
with the selected channels of the HTMT. Scheme of the distribution of anomalous 
temperatures at a depth of 2 m within West Beshtepe-Chukurkulsky area clearly displays 
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the specified regularity. The range of values is 13-210C. Against the background of normal 
values of about 170С, a vast anomalous zone of sub latitudinal strike is distinguished. 

Within its limits, several local anomalies with amplitudes of more than 200C are 
recorded. In the immediate vicinity of the West Beshtepa Canal of the HTMT, at a distance 
of 3 km to the east, there is a temperature anomaly with an amplitude of 210C and 
transverse dimensions of 1.0-1.5 km. At a distance of 1.5 km in the north-west direction 
from the Beshtepa channel of the HTMT there is another temperature anomaly with an 
amplitude of 200С and transverse dimensions of 1.0-1.5 km (Fig. 2). 

 

 
Fig.1. Map of the heat flow density of the central graben of the Bukhara-Khiva paleorift (Compiled 
by: U.N. Rakhmatov according to A.A.Polikarpov, L.R. Bikeeva; 2021). 1 - geothermal survey 
profiles, 2 - isolines of the heat flux density, 3 - points for determining the PTP, 4 - deep wells; 5 - 
boundaries of the central graben; 6 - faults, 7 - seismic profiles, 8 - hydrocarbon deposits, 9 - 
structures with negative drilling results, 10 - identified structures, 11 - prepared structures, 13 - PTT 
anomalies, 14 - channels of deep heat and mass transfer: I - Tashkuduk, II - Guzhayli , III - Western 
Beshtepe, IV - West Kokchi, V - Southern Guzhayli, VI - Muradkuduk, VII - Atbakar, VIII - 
Tegermen, IX – Chukurkul.
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Fig.2. Schemes of the location of observation points for field geothermal surveys and surface 
temperature values within the West Beshtepe-Chukurkul area (Compiled by: U.N. Rakhmatov using 
data from A.A. Abidov, A.A. Polikarpov; 2021). 1 - observation points; 2 – profiles of field 
geothermal survey; 3 – isolines of heat flux density; 4 - channels of deep heat and mass transfer; III - 
West Beshtepinskiy, IX - Chukurkulskiy; 5 - highlighted structures Bazarbay, 6 - West Beshtepe; 6 – 
boundary of the central graben; 7 - faults, 8 - surface temperature anomalies; 9 – areas of anomalously 
high hydrogen content; 10 – areas of anomalously high helium abundances; 11 – areas of high 
methane content; 12 - isolines of temperature; 13 – local temperature anomalies.

It is believed that HTMF channels are fragmented permeable zones in the Earth's crust, 
which are localized at the intersections of deep faults. Among them, juvenile deep fluids 
(СО2, N2, Н2, Н2О, CO, CH4, He, Ar, etc.) rise to the Earth's surface, interacting on their 
way with the DOM of sedimentary strata. Isolation of anomalous thermomechanical zones 
consisted in the localization of a certain area around a specific HTMF channel, subject to 
long-term effects of deep heat and mass transfer during geological time. As a result of a 
comprehensive interpretation of the data obtained within the West Beshtepe-Chukurkul 
area of the central graben of the Bukhara-Khiva paleo rift, we identified the West Beshtepe 
and Chukurkul anomalous thermogeochemical zones (Fig. 3) [4; p. 125]. 

The West Beshtepa anomalous thermogeochemical zone is characterized by the value of 
the heat flux density at the mouth of the GTMF channel of about 130 mW/m2. Its horizontal 
dimensions are 12 km. The local temperature anomaly (20.00) was established at a distance 
of 3 km from the center of the thermogeochemical zone. The most intense local temperature 
anomaly (20.50) is located at a distance of 7 km from the center. Local geochemical 
anomalies of helium (0.0075 vol%), hydrogen (0.0200 vol%), methane (0.0004 vol%), iso- 
and normal pentane (0.0020 vol%), iso - and normal hexane (0.0300 vol%). The maximum 
local anomaly of iso- and normal pentane (0.0160 vol%) is located at a distance of 7 km 
from the center of the zone. The maximum local oxygen anomaly (21.0 vol%) is located 11 

4

E3S Web of Conferences 538, 01001 (2024)	 https://doi.org/10.1051/e3sconf/202453801001
IPFA 2024

RETRACTED



km from the center of the zone. The maximum local anomaly of carbon dioxide (1.2 vol%) 
is located at a distance of 11 km from the center of the zone. 

 

 
Fig.3. Schemes of location and energy indicators of anomalous thermobarogeochemical zones of the 
central graben of the Bukhara-Khiva paleorift within the West Beshtepe-Chukurkul area (Compiled 
by: Rakhmatov U.N. according to Abidov A.A., Polikarpov A.A., Bikeyeva L.R.; 2021 ). 1 - channels 
of deep heat and mass transfer: I - West Beshtepinsk, II - Beshtepinsk, 2 - faults in the Paleozoic 
complex, 3 - temperature isolines, 4 - local temperature anomalies, 5 - local anomalies of hydrogen 
and helium, 6 - local anomalies of methane, 7 - local anomalies of pentane and hexane, 8 – local 
anomalies of nitrogen, oxygen and carbon dioxide, 9 – anomalous thermobarogeochemical zones: I – 
West-Beshtepinskaya, II – Chukurkulskaya, 10 – isolines of heat flux density in mW/m2. 

The Chukurkul anomalous thermogeochemical zone is characterized by the value of the 
heat flux density at the mouth of the HTMF channel of about 130 mW/m2. Its horizontal 
dimensions are 8 km. The local temperature anomaly (20.00) was established at a distance 
of 1.5 km from the center of the thermogeochemical zone. The most intense temperature 
anomaly (20.50) is located at a distance of 10 km from the center. Local geochemical 
anomalies of oxygen (19.0 vol%) and nitrogen (79.0 vol%) are established here as 
manifestations of juvenile fluids. The maximum local anomaly of iso- and normal pentane 
(0.0160 vol%) is located at a distance of 9 km from the center of the zone. The maximum 
oxygen anomaly (21.0 vol%) is located at a distance of 6 km from the center. The 
maximum local anomaly of carbon dioxide (1.2 vol%) is located at a distance of 7 km from 
the center of the zone. 

As a result, we can conclude that despite the lower value of the heat flux density (130 
mW/m2), the West Beshtepa anomaly is a more intense object, as it is characterized by a 
favorable structural factor in the form of a transverse deep fault and the presence of juvenile 
fluids (helium, hydrogen) and hydrocarbon specialization (methane, pentane, hexane). The 
higher heat flux density of the Chukurkul anomaly (140 mW/m2) may be due to 
hydrogeological factors (water coolant), as evidenced by the presence of near-surface fluids 
(nitrogen, carbon dioxide). In terms of its physical and chemical parameters, the geological 
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space around the West of the Beshtepa and Chukurkul channels of the GTMP is a focus of 
increased oil and gas generation in the parent rocks of the rift complex. 

5 Conclusion 

Based on regional geothermal studies within the middle weakly dislocated part of the 
central graben of the Bukhara-Khiva paleorift, seven local isometric anomalies in the heat 
flux density with an intensity of 90-140 mW/m2 at background values of 65 mW/m2 were 
revealed, which can be associated with numerous GTMF channels located in zones of 
intersection of deep faults. 

According to its thermogeochemical parameters, the space around the West Beshtepa 
and Chukurkul channels of the GTMP is the centers of increased oil and gas generation of 
the source rocks of the Paleozoic rift complex. 

 Taking into account the wide and uniform distribution of the same type of GTMF 
channels in the middle weakly dislocated part of the central graben of the Bukhara-Khiva 
paleo rift, it can be assumed that the entire territory under consideration has an increased oil 
and gas generation potential in the interval of the Paleozoic rift complex.
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