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DESCRIPTION

Lacustrine fine-grained sedimentary systems are significant
reservoirs of shale oil, possessing unique petrological
characteristics that contribute to the enrichment of hydrocarbon
resources. Through an integrated analysis of sedimentary facies,
organic matter accumulation, and thermal maturity, the
driving lacustrine
environments are explained. Lacustrine sedimentary systems

mechanisms shale oil enrichment in
represent important repositories of organicrich sediments,
characterized by fine-grained lithologies conducive to shale oil
accumulation. Understanding the petrological characteristics of
lacustrine sediments is essential for assessing their hydrocarbon

potential and optimizing exploration and production strategies.

Lacustrine sedimentary systems originate in closed basin
environments, such as rifts, grabens, and intracratonic basins,
where tectonic subsidence creates accommodation space for
sediment accumulation. The depositional processes in lacustrine
environments are influenced by factors like climate, tectonics,
and basin morphology, resulting in diverse sedimentary facies.
Common facies include laminated mudstones, organicrich
and sediments,
reflecting variations in energy levels, water chemistry, and

shales, carbonaterich muds, siliciclastic
organic productivity within the lake basin. The organic matter in
lacustrine sediments originates from autochthonous (algae,
plankton) and allochthonous (terrestrial plants, windblown dust)
sources, with primary productivity driven by factors like nutrient
availability, light penetration, and water temperature. High
organic productivity, coupled with anoxic bottom waters,
facilitates organic matter preservation, leading to the formation
of organicrich facies conducive to shale oil generation. Fine-
grained lithologies and low sedimentation rates further enhance
organic matter preservation by minimizing bioturbation and
oxygen exposure.

The petrological characteristics of lacustrine sediments play a
crucial role in shale oil enrichment, with key parameters

including Total Organic Carbon (TOC) content, kerogen type,
thermal maturity, and mineral composition. Fine-grained
mudstones and shales typically exhibit elevated TOC levels (>2
wt%), indicating significant
analysis reveals predominance of Type I (algal-derived) and Type

organic enrichment. Kerogen
II (mixed marine-terrestrial) kerogens, characterized by high
hydrogen content and oil-prone properties. Thermal maturity
studies indicate varying degrees of maturation, with the potential
for shale oil generation within the oil and gas windows.

Geochemical analyses, including Rock-Eval pyrolysis, vitrinite
reflectance, and biomarker studies, provide insights into the
hydrocarbon potential of lacustrine shale formations. Rock-Eval
pyrolysis the maturity and hydrocarbon
generation potential with  high S2
(hydrocarbon and low S1 (free hydrocarbon) values indicative of
mature source rocks capable of generating shale oil. Vitrinite
reflectance measurements quantify the degree of thermal
alteration, with values exceeding 0.6% Ro suggesting oil

assesses thermal

of organic matter

generation within the thermal window. Biomarker analysis
identifies specific molecular markers indicative of lacustrine
depositional environments and oil-prone source rocks, aiding in
reservoir characterization and hydrocarbon exploration.

CONCLUSION

Lacustrine fine-grained sedimentary systems exhibit distinctive
that
enrichment, driven by factors such as organic productivity,

petrological ~ characteristics contribute to shale oil
depositional environment, and thermal maturity. Understanding
the geological attributes and depositional processes governing
shale oil formation in lacustrine environments is essential for
resource assessment and exploration targeting. Further research
into the petrological and geochemical properties of lacustrine
sediments will enhance our understanding of shale oil reservoirs

and facilitate sustainable development of hydrocarbon resources.
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