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Abstract; This study investigates members 2-3 of the Late Cretaceous Qingshankou Formation in the Gulong
area of the Songliao Basin. By integrating core data, well-logging information, magnetic susceptibility and chroma-
ticity measurements, wavelet transform analysis of logging curves, and cluster analysis, the coupling mechanism
between high-frequency climatic oscillations and sequence development in continental lacustrine basins was
systematically revealed. The principal findings are summarized as follows; (D Two depositional environments
lacustrine and deltaic facies were identified in the studied interval, which were further subdivided into six microfa-
cies; deep-lake mud, semi-deep lake mud, shell sand, turbidite, prodelta mud, and sheet sand. A delta-lacus-
trine sedimentary evolution model was established to characterize their vertical stacking patterns. @Two complete
third-order sequences were recognized based on lithologic associations, well-logging responses, and wavelet trans-
form time-frequency analysis. These sequences were divided into four system tracts, lowstand (LST) , transgressive
(TST) , highstand (HST) , and regressive (RST). Sequence boundaries were characterized by GR curve inflection
points, lithologic abrupt changes, and energy cluster transitions in time-frequency spectrograms. (3 Paleoclimate
evolution was quantitatively reconstructed using magnetic susceptibility and chromaticity indices through SPSS cluster
analysis. The results revealed a climatic cyclicity of “cooling-warming-cooling-warming-cooling” with an anomalously
warm-humid phase during 86. 895-86. 364 Ma closely linked to lacustrine anoxic events (LAEs). This phase was
attributed to enhanced hydrological cycling-triggered terrestrial coarse clastic input and intensified reducing condi-
tions. Overall, paleoclimate governed sequence differentiation by regulating hydrological cycling and sediment sup-
ply. During warm-humid phases, strengthened water circulation promoted fine-grained mudstone deposition,
forming TST and HST system tracts, whereas under relatively dry-cold conditions, weakened water circulation
favored coarse-grained gravity flow sedimentation, developing RST and LST system tracts.

Keywords: sequence architecture; paleoclimate; Qingshankou Formation; time-frequency analysis; cluster
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Fig.3 Core characteristics of lacustrine facies in Well J2C
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Fig.4 Depositional model diagram of gravity flow facies

for 2nd member of Qingshankou Formation in
Well J2C
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