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Abstract. The continental oil shales of China exhibit pronounced heterogeneity
in organic matter abundance, mineral composition, and sedimentary
structures. Characterizing their lithofacies is therefore fundamental for
reconstructing depositional environments, assessing resource potential,
and guiding resource development. In this study, oil shale data from major
continental basins, including the Songliao, Ordos, and Junggar basins, were
compiled, with a focus on TOC, XRD-derived mineralogical compositions,
and sedimentary structural information. Based on an integrated evaluation
of organic geochemical and sedimentological parameters, TOC, bedding
characteristics, and mineralogy were selected as key criteria for lithofacies
classification. Accordingly, continental oil shales in China were subdivided
into 24 lithofacies types, such as organic-rich laminated argillaceous
mudstone (RLAM) and organic-poor massive siliceous mudstone (PMSM).
Among them, organic-rich laminated mixed mudstone (RLMM), organic-rich
laminated siliceous mudstone (RLSM), and organic-rich laminated calcareous
mudstone (RLCM) are identified as the most prospective lithofacies due to
their relatively high TOC contents, favorable mineralogical brittleness, and
well-developed lamination, which collectively indicate superior hydrocarbon
generation potential and reservoir quality.
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1. Introduction

Oil shale is a fine-grained sedimentary rock enriched in organic matter that
can generate hydrocarbons upon heating [1]. As one of the most promising
unconventional energy resources [2, 3], oil shale is characterized by abundant
reserves, wide geographic distribution, and substantial potential for both direct
utilization and in situ conversion technologies [4—6]. Lithofacies are defined as
rocks or rock assemblages formed under specific depositional environments,
reflecting sedimentary processes and environmental conditions. Lithofacies
analysis provides a fundamental basis for evaluating the enrichment of organic
sedimentary deposits, hydrocarbon generation potential, and development
feasibility [7-9]. Accordingly, establishing a lithofacies classification
framework for oil shale is crucial for elucidating its depositional evolution
and resource potential.

At present, oil shale is commonly regarded as an extremely organic-
rich shale, and a systematic lithofacies classification scheme has not yet
been established. Previous studies have primarily focused on oil shale type
classification. For example, Goodarzi et al. [10] divided oil shale into coastal,
shallow-water, and deep-water types, whereas Lin [11] classified the oil
shale of the Qingshankou Formation in the Songliao Basin into horizontally
laminated, massive, and bioclastic oil shale. Given that existing mudstone and
shale classification schemes typically incorporate parameters such as mineral
composition, organic matter abundance, organic matter type, sedimentary
structures, and grain size [7, 12—14], these parameters provide a robust
methodological foundation for oil shale lithofacies classification in this study.

Compared with marine oil shale, terrestrial oil shale in China exhibits
pronounced heterogeneity, more complex material sources, and broader ranges
of organic matter and mineral compositions [15]. Moreover, inconsistencies
in classification criteria among different studies hinder reliable inter-basin
comparisons. The establishment of a unified lithofacies classification scheme
for oil shale can effectively address these limitations. In this study, datasets
on the sedimentary structures, organic matter abundance indices, and mineral
assemblages of oil shale from six representative basins in China (Songliao,
Ordos, Junggar, Maoming, Fushun, and Qaidam) were systematically
compiled. By comparatively analyzing the variations in these parameters
among different basins, a lithofacies classification framework for oil shale in
terrestrial basins of China is established.

2. Characteristics of oil shale

2.1. Formation ages of oil shales in representative basins

Oil shales in China’s terrestrial basins were primarily deposited from the
Mesozoic to the Cenozoic, developing across diverse tectonic settings,
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including rift basins, foreland basins, and cratonic basins, with deposition
predominantly occurring in deep- to semi-deep lacustrine environments [16]
(Table 1). Six representative basin oil shales were selected for this study.
The Maoming and Fushun basins are small Cenozoic basins controlled by
major faults, yet they host abundant oil shale resources within relatively limited
areas [16, 17]. The Qingshankou Formation oil shale in the Upper Cretaceous
of the Songliao Basin formed during the post-rift thermal subsidence
stage [11, 18]. In the Qaidam Basin, the Shimengou Formation oil-bearing
shale sequences were deposited in the late Middle Jurassic, representing a
transitional phase from rifting to thermal subsidence [19]. In contrast, the
Ordos Basin, a stable cratonic basin, contains oil shale in the Upper Triassic
Yanchang Formation, reflecting a deep-lake depositional system developed
under long-term basin stability [16]. The Lucaogou Formation oil shale in
the Permian of the Junggar Basin was deposited in a terrestrial foreland basin
during the molasse stage, influenced by the amalgamation of the Junggar and
Tarim blocks [16]. Despite spanning a wide temporal range, these oil shales
share common environmental characteristics, including rapid lake-basin
subsidence, a warm and humid climate, and high lacustrine productivity,
which collectively provided favorable conditions for the preservation and
accumulation of abundant organic matter.

Table 1. Formation ages and depositional characteristics of oil shales in representative
basins in China

Basin Type Representative | Formation age Depositional | References
stratigraphic environment
unit
Maoming | Rift basin | Youganwo Fm Paleogene Semi-deep lake [17]
Fushun | Strike-slip | Jijuntun Fm Paleocene— Semi-deep [16]
basin Eocene to deep lake
Songliao | Riftbasin | Qingshankou Upper Deep lake [11, 18]
Fm Cretaceous
Qaidam Rift basin | Shimengou Fm Middle— Semi-deep [19]
Late Jurassic to deep lake
Ordos Cratonic Yanchang Fm | Upper Triassic Semi-deep [16]
basin to deep lake
Junggar Foreland | Lucaogou Fm Middle Semi-deep [16]
basin Permian to deep lake
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2.2. Sedimentary structure characteristics

A comparative analysis of sedimentary structures in oil shales from six
basins reveals that China’s terrestrial basin oil shales predominantly develop
three structural types: laminated — bedded — massive (Fig. 1), reflecting
variations in water-body stability, hydrodynamic intensity, sedimentation rate,
and sediment composition. Laminated structures are particularly characteristic
of deep- to semi-deep lake deposits. The upper oil shales of the Songliao,
Fushun, Maoming, and Qaidam basins exhibit well-developed fine laminations
(Fig. la, d, g, 1), indicative of strong water stratification, low physical
disturbance, and minimal sediment dilution [11, 16, 17, 19]. In contrast, bedded
or massive structures are more frequently observed in the Ordos and Junggar
basins at lake-margin locations or during periods of enhanced sediment supply,
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Fig. 1. Core samples and photomicrographs of oil shales [11, 18-21].
(a—c) Qingshankou Formation, Songliao Basin: oil shales displaying laminated,
bedded, and massive structures, respectively; (d—f) Yanchang Formation, Ordos
Basin: oil shales displaying laminated, bedded, and massive structures, respectively;
(g—1) Lucaogou Formation, Junggar Basin: oil shales displaying laminated, bedded,
and massive structures, respectively; (j—1) Shimengou Formation, Qaidam Basin: oil
shales displaying laminated, bedded, and massive structures, respectively.
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reflecting higher sedimentation rates, increased lake disturbances, and
greater clastic input [20, 21]. Overall, laminated structures represent the most
prevalent and defining sedimentary feature of high-quality terrestrial oil shales
in China. They control rock brittleness, pore structure, and the distribution of
organic matter, and their degree of development largely determines lithofacies
assemblages and the potential exploitability of oil shale.

2.3. Organic matter abundance and type

Total organic carbon (TOC) of oil shales from six terrestrial basins in China
generally falls within a medium- to high range (approximately 5-25%),
although significant differences exist among depositional systems (Fig. 2).

Geochemical data indicate that the TOC content of the Youganwo
Formation oil shales in the Maoming Basin ranges from 3.7% to 28.9%,
with a mean of 13.4%. The hydrogen index (HI) varies between 332 and
1108 mg HC/g TOC, averaging 721.8 mg HC/g TOC. Organic matter is
predominantly type I kerogen.

For the Jijuntun Formation oil shales in the Fushun Basin, TOC ranges
from 2.3% to 30.3%, with a mean of 10.3%, and HI ranges from 102 to
699 mg HC/g TOC, averaging 475.7 mg HC/g TOC (Fig. 2). The organic
matter mainly comprises type [ and type II kerogen.
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Fig. 2. TOC-S, cross plot for immature oil shales [48]. Qingshankou Formation
data are from [49]; Yanchang Formation data are from [20, 22, 50-52]; Lucaogou
Formation data are from [53]; Youganwo Formation data are from [54, 55]; Jijuntun
Formation data are from [38]; Shimengou Formation data are from [56, 57].



266 Hongbiao Wang et al.

The TOC content of the Qingshankou Formation oil shales in the Songliao
Basin ranges from 4.3% to 18.3%, with an average of 7.8%. Laminated oil
shales exhibit higher TOC (mean 11.3%) than bedded (5.9%) and massive
(5.5%) counterparts. HI is relatively high, ranging from 362 to 1097 mg HC/g
TOC, with amean of 838.2 mg HC/g TOC (Fig. 2). Organic matter is primarily
lacustrine in origin [ 11, 18], dominated by type I kerogen, with type II kerogen
as a subordinate component.

In the Shimengou Formation of the Qaidam Basin, TOC mostly ranges from
4.2% to 29.3%, averaging 10.7%, except for a few samples with extremely
high TOC (up to 34.1%). HI varies from 147 to 903 mg HC/g TOC, averaging
610.2 mg HC/g TOC. Organic matter is mainly type I and type II kerogen,
with minor type Il occurrences (Fig. 2).

The Yanchang Formation oil shales in the Ordos Basin display high TOC
values ranging from 3.6% to 42.3%, with a mean of 19.2%. HI ranges from 103
to 871 mg HC/g TOC, averaging 437.6 mg HC/g TOC (Fig. 2). Organic matter
is derived from a mixture of aquatic organisms and higher plants [22, 23],
with the maceral composition dominated by vitrinite (up to 79.3%). Kerogen
is predominantly type II, with minor type I.

The TOC content of the Lucaogou Formation oil shales in the Junggar
Basin ranges from 3.2% to 34.8%, averaging 14.1%, with HI between 215
and 1068 mg HC/g TOC (mean 574.1 mg HC/g TOC) (Fig. 2). Organic matter
is mainly lamalginite, with minor contributions from higher plant debris [21],
comprising type I and type Il kerogen.

Large terrestrial basins such as the Ordos and Junggar basins are generally
rich in organic matter, often exceeding 10% and locally surpassing 20-30%,
reflecting high productivity and good preservation in deep-lake environments.
In smaller Cenozoic basins such as the Maoming and Fushun basins, strong
basin confinement and rapid sedimentation allow the formation of organic-
rich oil shales with a TOC content of 10-20%. Overall, China’s terrestrial
oil shales are dominated by type I algal- and bacterial-derived kerogen, with
minor contributions of type Il and type III kerogen from terrestrial higher
plants at basin margins.

2.4. Mineral composition characteristics

The mineral composition of terrestrial oil shales in China exhibits clear
variations related to depositional environments, but overall can be summarized
as combinations of three main groups: clay minerals, siliceous minerals, and
carbonate minerals [9, 14] (Fig. 3). The Songliao, Junggar, and Ordos basins
received relatively strong terrigenous clastic input, resulting in generally
higher quartz and feldspar contents (quartz up to 25-40%). In contrast, the
Maoming and Fushun basins, characterized by strongly confined lakes and
limited external input, contain higher clay mineral contents (50-75%) and
relatively low quartz content. The Qaidam Basin exhibits a transition from
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Fig. 3. Ternary diagram of mineral composition in oil shales. Songliao Basin data are
from [11, 18]; Ordos Basin data are from [22, 40]; Junggar Basin data are from [58];
Maoming Basin data are from [17]; Fushun Basin data are from [38, 39]; Qaidam
Basin data are from [19, 56, 57, 59, 60].

terrigenous-dominated to mixed terrigenous and autochthonous deposition
(25-35%) [19].

Specifically, in the Maoming Basin, clay minerals dominate the mineral
composition, ranging from 48% to 75%, with a mean of 64.9%. Siliceous
minerals are relatively low, with quartz ranging from 12% to 37% (mean
22.7%) and feldspar from 0% to 4% (mean 1.9%).

For the Jijuntun Formation oil shales in the Fushun Basin, clay minerals
are the most abundant (44.3—79%, mean 58.1%), followed by quartz (12—
39%, mean 26.2%), with minor amounts of feldspar, calcite, and pyrite.

In the Qingshankou Formation of the Songliao Basin, siliceous minerals
range from 27.0% to 47.9%, with a mean of 34.5%. Carbonate minerals
are generally low, averaging around 11.1%. Some bedded and massive oil
shale samples contain bioclasts such as foraminifera, which locally increase
carbonate content.

In the Shimengou Formation of the Qaidam Basin, the mineral assemblage
of oil shales is dominated by clay minerals, quartz, and calcite, with mean
contents 0£45.5%, 15.5%, and 30.4%, respectively. Mineral composition varies
with oil shale quality. Lower Shimengou Formation oil shales, characterized
by lower TOC content, are dominated by quartz (average 38.5%) and clay
minerals (average 56.3%), whereas in the upper formation, laminated oil shales
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are highly developed, the carbonate content increases significantly (average
30.7%) while quartz decreases (average 14.5%), resulting in an assemblage
dominated by carbonate and clay minerals.

In the Yanchang Formation of the Ordos Basin, terrigenous clastic minerals
are abundant, with quartz averaging 28.7% and plagioclase averaging 12.9%.
Carbonate minerals are low, averaging 1.9%, while clay minerals range from
20% to 64.7%, averaging 45.8%. Additionally, pyrite is present, reaching up
to 19.3%.

In the Lucaogou Formation of the Junggar Basin, oil shale minerals are
mainly siliceous and carbonate clastic minerals, with lower clay content.
Quartz averages 32.7%, feldspar 15.5%, carbonate minerals 19.5%, and clay
minerals 30.6%.

3. Discussion

3.1. Parameters for oil shale facies classification

Previous research [24, 25] has systematically summarized the criteria for
classifying mudstone facies, identifying color, mineral composition and
abundance, biological components, primary sedimentary structures, compac-
tion and deformation features, and diagenetic structures as key parameters.
Together, these constitute a multi-proxy framework for facies classification.
A well-defined facies classification system is vital for understanding sedi-
mentary processes and depositional environments and serves as an essential
reference for sedimentary resource evaluation and shale oil and gas explora-
tion [12]. Facies schemes and nomenclature should simultaneously fulfill the
functions of “description,” “assessment,” and “prediction” [14]. Specifically,
they should describe physical, chemical, and biological variations at scales
ranging from micrometers to meters, assess primary depositional processes
and mechanisms, and predict post-depositional diagenetic pathways and the
evolution of overall rock properties. However, time-variant features, such as
color, are unsuitable as classification parameters [14].

Considering organic geochemical data, sedimentary structures, and mineral
assemblages from major oil shale basins in China, and referencing previous
shale facies classification schemes [7-9], this study classifies Chinese oil
shale facies using three independent criteria: organic matter abundance,
sedimentary structure, and mineral composition (Fig. 4). These parameters
comprehensively capture the physical and chemical characteristics of the
shales, reflect depositional processes and mechanisms, and provide insight into
provenance, depositional environments, and predictive diagenetic evolution.

Organic matter abundance reflects paleo-lake productivity, sedimentation
rates, and redox conditions [26-28]. TOC, as the principal indicator of
organic matter abundance, is a key parameter for evaluating the hydrocarbon
generation potential of oil shales. Variations in TOC directly control the
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Fig. 4. Facies of oil shales are classified using a three-parameter scheme encompassing
TOC content (a), bedding type (b), and mineralogy (c). Abbreviations: ar —argillaceous
mudstone, mi — mixed mudstone, si — siliceous mudstone, ca — calcareous mudstone.

hydrocarbon-generating capacity of the rocks. Compared with existing TOC
evaluation standards for mudstones [8], oil shales, being highly organic-
rich, generally exhibit elevated TOC values. Moreover, as immature source
rocks, oil shales require thermal input for efficient hydrocarbon extraction,
necessitating stricter criteria in potential assessments. In China’s continental
basins, most oil shales display TOC values ranging from 5.8% to 24.1%, and
a threshold of 10% is adopted here to distinguish between organic-rich and
organic-poor shales. The TOC threshold of 10% corresponds approximately
to the median—upper range of the dataset (5.8-24.1%), representing relatively
organic-rich oil shale. This cutoff is also consistent with commonly adopted
evaluation criteria for high-quality oil shale in previous studies.

Sedimentary structures in oil shales record abundant geological information
and are essential for interpreting depositional history, resource exploration, and
paleoenvironmental evolution. Laminae — defined as the smallest indivisible
units of bedding with thicknesses less than 1 cm — represent the fundamental
structural element [29]. Although no universally accepted theory exists for the
origin of fine-grained sediment laminae [30-33], their geometry, continuity,
and pattern are widely used in lithological descriptions and provide preliminary
insights into primary depositional processes and mechanisms. Compared with
general fine-grained sediments [34], oil shales exhibit more stable deposition,
with straighter, more continuous laminae. Following previous studies [8, 35],
this work quantitatively classifies sedimentary structures into three types
according to lamina development: laminated (< 1 mm), bedded (1 mm-1 cm),
and massive (laminae absent).
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Variations in mineral composition not only reflect basin provenance,
paleoclimate, and lake chemistry but also influence porosity, brittleness,
and potential for exploitation [14, 34]. Minerals are categorized into three
major components: siliceous, carbonate, and clay minerals. Differences in
mineral assemblages affect the mechanical properties of the strata and the
adsorption capacity of organic matter [36]. Using a 50% content threshold
(Fig. 4c), lithology is classified into four types: argillaceous mudstone, mixed
mudstone, siliceous mudstone, and calcareous mudstone.

As illustrated in Figure 4, a comprehensive classification scheme based on
organic matter abundance, sedimentary structure, and mineral composition
allows theoretical subdivision of oil shales in China’s continental basins into
24 facies types (Table 2). In practice, however, only one to a few dominant
facies typically develop in each basin. Notably, for the same stratigraphic
interval, variations in burial depth and organic matter maturity across different
basin regions result in significant differences in clay content and TOC, and
variations in sample collection depth among studies can further affect facies
determination. Therefore, this study primarily relies on data from shallowly
buried, thermally immature oil shales as the basis for facies classification.
The selection of predominantly shallow-buried, immature oil shale samples
aims to preserve primary depositional and mineralogical characteristics,
thereby minimizing thermal alteration effects and ensuring that lithofacies
classification reflects original sedimentary and organic geochemical features.

Table 2. Facies types of oil shales in China’s continental basins

TOC | Bedding | Mineralogy Lithofacies

Organic-rich laminated argillaceous mudstone (RLAM)

Organic-rich laminated mixed mudstone (RLMM)

Laminated
Organic-rich laminated siliceous mudstone (RLSM)

Organic-rich laminated calcareous mudstone (RLCM)

Organic-rich bedded argillaceous mudstone (RBAM)

Organic-rich bedded mixed mudstone (RBMM)
Bedded Fig. 4a

Organic-rich

Organic-rich bedded siliceous mudstone (RBSM)

Organic-rich bedded calcareous mudstone (RBCM)

Organic-rich massive argillaceous mudstone (RMAM)

Organic-rich massive mixed mudstone (RMMM)
Massive

Organic-rich massive siliceous mudstone (RMSM)

Organic-rich massive calcareous mudstone (RMCM)

Continued on the next page
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Table 2. continued

TOC | Bedding | Mineralogy Lithofacies

Organic-poor laminated argillaceous mudstone (PLAM)

Organic-poor laminated mixed mudstone (PLMM)
Laminated

Organic-poor laminated siliceous mudstone (PLSM)

Organic-poor laminated calcareous mudstone (PLCM)

Organic-poor bedded argillaceous mudstone (PBAM)

Organic-poor bedded mixed mudstone (PBMM)
Bedded Fig. 4a

Organic-poor bedded siliceous mudstone (PBSM)

Organic-poor

Organic-poor bedded calcareous mudstone (PBCM)

Organic-poor massive argillaceous mudstone (PMAM)

Organic-poor massive mixed mudstone (PMMM)

Massive
Organic-poor massive siliceous mudstone (PMSM)

Organic-poor massive calcareous mudstone (PMCM)

3.2. Oil shale facies classification

Facies variations in China’s lacustrine basins reflect the combined influences
of paleoclimate, basin type, water column stratification, sediment supply,
and lake productivity [37]. The Songliao, Fushun, and Maoming basins are
predominantly characterized by laminated argillaceous mudstone facies,
indicating stable water column stratification and minimal hydrodynamic
disturbance during deposition [11, 17, 18, 38, 39]. In contrast, the Ordos and
Junggar basins are dominated by organic-rich mixed mudstone and organic-
rich siliceous mudstone facies, with elevated carbonate and siliceous mineral
contents, high lake productivity, and abundant terrigenous and autochthonous
sediment supply [21, 22, 40]. The Shimengou Formation in the Qaidam Basin
corresponds to a Middle Jurassic transitional paleoclimate, shifting from
humid to arid conditions, which influenced lake productivity, organic matter
preservation, and sediment supply, thereby shaping the facies assemblage of
the Shimengou oil shales [19].

Within individual basins, facies assemblages follow discernible patterns.
The Qingshankou Formation in the Songliao Basin develops organic-rich
laminated argillaceous mudstone (RLAM), organic-rich bedded argillaceous
mudstone (RBAM), organic-rich laminated mixed mudstone (RLMM),
organic-poor laminated argillaceous mudstone (PLAM), organic-poor bedded
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argillaceous mudstone (PBAM), organic-poor massive argillaceous mudstone
(PMAM), organic-poor laminated mixed mudstone (PLMM), organic-poor
bedded mixed mudstone (PBMM), and organic-poor massive mixed mudstone
(PMMM) facies. In the Ordos Basin, facies include RLAM, organic-rich
laminated siliceous mudstone (RLSM), RBAM, organic-rich bedded siliceous
mudstone (RBSM), organic-rich massive argillaceous mudstone (RMAM),
organic-rich massive siliceous mudstone (RMSM), and organic-poor massive
siliceous mudstone (PMSM). The Permian oil shales of the Junggar Basin
display a broader diversity, including RLSM, RLMM, RBSM, organic-rich
bedded mixed mudstone (RBMM), RMSM, organic-rich massive mixed
mudstone (RMMM), organic-poor laminated siliceous mudstone (PLSM),
PLMM, organic-poor bedded siliceous mudstone (PBSM), PBMM, PMSM,
and PMMM. The Fushun and Maoming basins show similar assemblages, with
RLAM, RBAM, RMAM, PLAM, PBAM, and PMAM facies. The Qaidam
Basin exhibits the highest facies diversity, encompassing nearly all oil shale
types, with RLAM, organic-rich laminated calcareous mudstone (RLCM),
RLMM, PBSM, PBAM, PMSM, and PMAM being particularly common.

3.3. Implications of facies for hydrocarbon generation and resource
assessment

Facies serve as a critical link connecting depositional processes, organic
matter accumulation, and the hydrocarbon generation potential of lacustrine
oil shales [41]. Variations in facies not only reflect differences in depositional
environments and organic matter input but also govern the hydrocarbon
generation, expulsion, and in-situ transformation potential of oil shale
sequences [42]. Essentially, each facies represents a distinct “organic matter—
mineral—porosity” system [42].

Identifying organic-rich facies with well-developed lamination and high
brittleness indices is particularly critical for assessing hydrocarbon potential
and producibility. Laminated facies, which form under low depositional
rates, typically exhibit elevated TOC values [41] and favor the development
of interlayer microfractures [43]. Rigid components, including siliceous
and carbonate minerals, enhance compaction resistance, thereby promoting
the formation and preservation of intergranular porosity [44], whereas clay
minerals are generally inversely correlated with porosity development. During
in-situ transformation, organic acids released from the thermal maturation
of organic matter can dissolve carbonate and feldspar minerals [45], further
improving reservoir properties.

The brittleness index (BI) is defined as the weight fraction of siliceous plus
carbonate minerals relative to the total mineral content (siliceous + carbonate
+ clay minerals) [46]. Rocks with BI >60% exhibit brittle behavior, whereas
those with BI <60% display ductility [36, 47]. Consequently, organic-rich
laminated facies with high BI constitute the most promising oil shale targets.
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Fig. 5. Distribution of brittleness index (a) and TOC content (b) for oil shales from
different basins. The upper and lower boundaries of the boxes represent the 75th and
25th percentiles, respectively.

At the facies scale, RLMM, RLSM, and RLCM represent the most favorable
“sweet spots” within basins. At the basin scale, the Junggar Basin stands out
with the highest brittle mineral content (BI = 68.9%) and relatively high TOC
content (average 14.14%) (Fig. 5). Furthermore, the Lucaogou Formation
oil shales in the Junggar Basin are hydrogen-rich, with HI values reaching
574.1 mg/g TOC, marking it as the basin with the greatest oil shale exploitation
potential.
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4. Conclusions

This study presents an oil shale facies classification scheme tailored for
lacustrine basins in China, based on organic geochemical parameters,
mineralogical composition, and depositional structures of oil shales from six
major basins (Songliao, Ordos, Junggar, Maoming, Fushun, and Qaidam).
Systematic basin-scale comparisons were also conducted. The main findings
are summarized as follows:

1. By integrating three key parameters — TOC content, depositional
structure, and mineralogical composition — 24 operationally practical
lacustrine oil shale facies were delineated. This classification effectively
captures geological processes such as paleo-productivity, depositional
conditions, and sediment provenance, exhibiting strong applicability and
comparability across different basins.

2. Analysis of the oil shale characteristics across these basins indicates
that the organic-rich laminated mixed mudstone (RLMM), organic-
rich laminated siliceous mudstone (RLSM), and organic-rich laminated
calcareous mudstone (RLCM) facies represent the most favorable “sweet
spots” for in-situ hydrocarbon generation. Basin-scale comparisons
further highlight the Junggar Basin as possessing oil shales with the
highest development potential.
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