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Assessment of Undiscovered Continuous Qil and Gas
Resources in the Amu Darya Basin Province of Turkmenistan,
Uzbekistan, and Afghanistan, 2026

U sing a geology-based assessment methodology, the U.S. Geological Survey estimated undiscovered, technically recoverable
mean continuous resources of 519 million barrels of oil and 82.9 trillion cubic feet of gas in the Amu Darya Basin Province of

Turkmenistan, Uzbekistan, and Afghanistan.

Introduction

The U.S. Geological Survey (USGS) assessed the
potential for undiscovered, technically recoverable continuous
(unconventional) oil and gas resources in the Amu Darya
Basin Province of Turkmenistan, Uzbekistan, and Afghanistan
(fig. 1). This report presents a reassessment of potential
tight-gas, shale-oil, and shale-gas resources in the Amu
Darya Basin Province based on data made available since the
previous USGS assessment, which was completed in 2017
(Schenk and others, 2017).

The tectonic evolution of the Amu Darya Basin Province
is briefly summarized as follows to give a general background
of the development of the total petroleum systems (TPSs)
(Ulmishek, 2004; Brunet and others, 2017; Mordvintsev and
others, 2017; Yang and others, 2017). The Amu Darya Basin
Province originated as a Triassic to Jurassic extensional
backarc basin encompassing a series of horsts and grabens.

In the Early to Middle Jurassic, the grabens were sites

of nonmarine, synrift deposits dominated by sandstones,
mudstones, widespread coal beds, and carbonaceous shales.

In the Late Jurassic, a decrease in the rate of rifting and
subsequent thermal subsidence led to the deposition of
widespread carbonate platforms and off-platform basinal
organic-rich marine shales. Jurassic burial led to thermal
maturation of the coal beds and carbonaceous shales to
generate gas. The formation of a Neogene foreland basin
associated with the Kopetdag Fold Belt along the southwestern
margin of the basin led to burial and further thermal maturation
of coal beds and Jurassic organic-rich shales into the thermal
gas window throughout much of the Amu Darya Basin
Province. Upper Jurassic shales in marginal areas were buried
within the oil generation window, such as in the northern
margin of the Amu Darya Basin Province in Uzbekistan
(Ulmishek, 2004).
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Figure 1. Map showing the location of four continuous oil and gas
assessment units (AUs) in the Amu Darya Basin Province of Turkmenistan,
Uzbekistan, and Afghanistan.

Total Petroleum Systems and Assessment Units

The USGS defined the Mesozoic Composite TPS to
encompass carbonaceous shale-sourced and coal-sourced gas
that migrated locally into low-permeability (tight) sandstone
and carbonate reservoirs. The Lower—Middle Jurassic coal beds
passed the thermal threshold for gas generation throughout most
of the Amu Darya Basin Province and are the main source rocks
for gas throughout the basin (Ulmishek, 2004; Yu and others,
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2015; Xu and others, 2018; Chai and others, 2024). The Lower—
Middle Jurassic Tight Sandstone Gas Assessment Unit (AU) and
Lower—Upper Jurassic Tight Carbonate Gas AU were defined
within the Mesozoic Composite TPS.

The geologic model for the assessment of the Lower—
Middle Jurassic Tight Sandstone Gas AU is for gas generated
from Lower—Middle Jurassic coal beds to have migrated
locally and become trapped within low-permeability fluvial,
coastal plain, deltaic, and nearshore marine sandstones. “Low
permeability” in this assessment is defined as rock with
0.1 millidarcy (mD) or less permeability. The Lower-Middle
Jurassic Tight Sandstone Gas AU may span a stratigraphic
interval of 1,600 meters (m) and is as much as 7 kilometers
deep. The geologic model predicts the presence of a tight
sandstone gas system, primarily within the east-central part of
the basin (fig. 1). Lower—Middle Jurassic coal beds may have
generated oil that thermally evolved with burial to condensate
(Shan and others, 2022). The geologic model for the assessment
of the Lower—Upper Jurassic Tight Carbonate Gas AU is for
gas generated from Lower—Middle Jurassic coal beds to have
migrated locally and become trapped within low-permeability,
fractured, carbonate platform margin, slope, and basinal
carbonate rocks (Li and others, 2017; Wang, 2023). Natural and
induced fractures may be important for gas recovery from these
low-permeability rocks (Xing and others, 2022). Data compiled
by Wang (2023) and Li and others (2024) show the extent of
carbonate rock with less than 0.1 mD. Because no production
tests or other evidence of potentially movable gas are available,
geologic and production analogs from U.S. tight sandstone gas

Table 1.
Afghanistan.

and tight carbonate gas reservoirs were used as quantitative
input for the assessment (table 1). This assessment does not
include potential continuous gas resources in ultradeep, high-
temperature, and highly overpressured reservoirs, such as in the
Bereketli-Pirgui gas field (Xing and others, 2020).

The USGS defined the Jurassic Shale TPS to encompass
the part of the Amu Darya Basin Province where organic-rich
Jurassic (Callovian to Oxfordian) shales are thermally mature
for oil and gas generation (fig. 1). The Jurassic shales are as
much as 250 m thick and are described as black, organic rich,
and bituminous. Organic matter in the shales is oil-prone type-
IT and -IIS kerogen with total organic carbon values as much
as 15 weight percent (Ulmishek, 2004; Xu and others, 2018;
Ministry of Mining Industry and Geology of the Republic of
Uzbekistan, unpub. data, 2024 [Data either are not available
or have limited availability owing to proprietary restrictions.
Contact the Ministry of Mining Industry and Geology of the
Republic of Uzbekistan for more information.]).

Thermal gas sourced by these shales can contain as much
as 8 percent hydrogen sulfide (Cheng and others, 2022). Jurassic
shales achieved thermal maturation for oil generation during the
Late Cretaceous, and for gas generation, during the Paleogene
(Ulmishek, 2004). The Jurassic Shale Oil AU and Jurassic
Shale Gas AU were defined within the Jurassic Shale TPS. The
Jurassic Shale Oil AU was defined using thermal maturity data
of the shales primarily in Uzbekistan, where the data indicate
that the updip part of the shales is thermally mature for oil
rather than gas. However, there is uncertainty about the thermal
boundary between oil and gas generation in these shales.

Key input data for four continuous oil and gas assessment units in the Amu Darya Basin Province of Turkmenistan, Uzbekistan, and

[Gray shading indicates not applicable. The average estimated ultimate recovery (EUR) input is the minimum, mode, maximum, and calculated mean. AU, assessment

unit; %, percent; MMBO, million barrels of oil; BCFG, billion cubic feet of gas]

Lower—Middle Jurassic Tight Sandstone Gas AU

Assessment input data—

Continuous AUs Minimum Mode Maximum

Lower-Upper Jurassic Tight Carbonate Gas AU

Calculated
mean

Calculated
mean

Minimum Mode Maximum

Assessment input data—
Continuous AUs

Potential production area 1,000 8,476,000 28,252,000 12,243,000 1,000 3,423,000 6,846,000 3,423,333
(acres)

Average drainage area (acres) 40 80 120 80 80 140 200 140.0

Success ratio (%) 10 50 90 50 10 50 90 50

Untested area (%) 100 100 100 100 100 100 100 100

Average EUR (MMBO, oil; 0.2 0.5 1.1 0.528 0.5 1.5 2.5 1.534
BCFG, gas)

AU probability 1.0 1.0

Minimum

Jurassic Shale 0il AU

Maximum

Calculated
mean

Minimum

Mode

Jurassic Shale Gas AU

Maximum

Calculated
mean

Potential production area 1,000 1,270,000 2,540,000 1,270,333 1,000 7,986,000 15,971,000 7,986,000
(acres)

Average drainage area (acres) 80 100 120 100 80 100 120 100

Success ratio (%) 10 50 90 50 10 50 90 50

Untested area (%) 100 100 100 100 100 100 100 100.0

Average EUR (MMBO, oil; 0.04 0.08 0.12 0.081 0.2 0.5 1.1 0.528
BCFQG, gas)

AU probability 1.0 1.0




The geologic model for the assessment of the Jurassic
Shale Oil AU is for oil generated from organic-rich source rocks
to have been partly retained within the matrix of the reservoir
rocks after migration of oil into conventional sandstone and
carbonate reservoirs. The retained oil forms a potentially
recoverable resource. Similarly, the geologic model for the
assessment of the Jurassic Shale Gas AU is for gas generated
from organic-rich source rocks, or from oil thermally cracked
to gas, to have been partly retained within the shales after
migration of part of the gas into conventional reservoirs.

The assessment input data for the four defined continuous AUs
are summarized in table 1 and Schenk (2026).

Undiscovered Resources Summary

The USGS quantitatively assessed undiscovered,
technically recoverable continuous oil and gas resources in
four AUs in the Amu Darya Basin Province of Turkmenistan,
Uzbekistan, and Afghanistan (table 2). The estimated
mean resources are 519 million barrels of oil (MMBO), or
0.52 billion barrels of oil, with an F95 to F5 range from 128
to 1,062 MMBO; 82,934 billion cubic feet of gas (BCFG), or
82.9 trillion cubic feet of gas, with an F95 to F5 range from
18,321 to 183,175 BCFG; and 660 million barrels of natural
gas liquids (MMBNGL), or 0.66 billion barrels of natural gas
liquids, with an F95 to F5 range from 142 to 1,475 MMBNGL.

Table 2. Results for four continuous oil and gas assessment units in the Amu Darya Basin Province of Turkmenistan, Uzbekistan, and

Afghanistan.

[Gray shading indicates not applicable. Results shown are fully risked estimates. F95 represents a 95-percent chance of at least the amount tabulated; other fractiles are
defined similarly. MMBO, million barrels of oil; BCFG, billion cubic feet of gas; NGL, natural gas liquids; MMBNGL, million barrels of natural gas liquids]

Total petroleum systems

Total undiscovered resources

(TPSs) and assessment e 0il (MMBO) Gas (BCFG) NGL (MMBNGL)
its (AU probability type
units (AUs) F95 F50 F5 Mean F95  F50 F5 Mean F95 F50 F5  Mean
Mesozoic Composite TPS
Lower—Middle Jurassic 1.0 Gas 8,358 | 34,657 | 94,331 | 41,023 66 275 762 328
Tight Sandstone Gas
AU
Lower—Upper Jurassic 1.0 Gas 4,562 | 17,221 | 39,817 | 19,059 36 137 321 152
Tight Carbonate Gas
AU
Jurassic Shale TPS
Jurassic Shale Oil AU 1.0 Oil 128 | 475 | 1,062 519 471 | 1,757 3,933 | 1,921 3 12 28 13
Jurassic Shale Gas AU 1.0 Gas 4930 | 18,541 45,094 | 20,931 37 147 364 167
Total undiscovered 128 | 475 | 1,062 519 | 18,321 | 72,176 | 183,175 | 82,934 142 571 | 1,475 660
continuous oil and
gas resources
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