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Fig.2 Comprehensive sedimentary facies diagram of the Lower Ganchaigou Formation in Lenghu No. 7 region
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Fig.4 Variable trend map of ICV and CIA, upper section of

the Lower Ganchaigou Formation, Lenghu No. 7 region
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Abstract: Core samples from this area were analyzed for major elements and REE content, combined with observa-
tion of drilling core, thin section identification and scanning electron microscope (SEM) imaging to clarify paleocli-
mate evolution history and tectonic background of the source. Analysis of clay minerals in sandstone in the Lenghu
No. 7 region showed mainly an authigenic source with higher illite, high mixed layer of illite/smectite, chlorite, low
montmorillonite and no kaolinite. Major element analysis found large changes in oxide content, and high overall Na*
and K* and low Mg/Ca, TiO,, AL,O,/MgO, indicating relatively frequent changes in a cold, alkaline environment. The
compositional variation index (ICV) is >1 or close to 1, evidence that sediment recycling has had little effect on sedi-
ment composition, and maturity is low. The chemical alteration index (CIA) is mainly 50-65 (average 58) , indicat-
ing that the upper section experienced weak chemical weathering in a cold, dry climate. Three fluctuations occurred
in the paleoclimate, with some warm, humid gaps, possibly due to increased tectonic activity around the basin. A
somewhat steep La-Sm curve and a gentler Dy-Lu curve indicate enriched LREE and depleted HREE. The shapes of
the LREE curves in the La-Eu and Gd-Lu sections indicate greater fractionation of LREEs than HREEs. An obvious
V-shaped negative Eu anomaly (8Eu 0.62-0.82, average 0.72) and small negative Ce anomaly (6Ce 0.85-0.94, aver-
age 0.90) indicate a relatively consistent stable provenance typical of sedimentary rocks. The normalized REE distri-
bution pattern of North American shale (NASC) is generally enriched (La/Yb), in the range 1.14-1.63, and 8Ce in
the range 0.86-0.95, which tends to be a negative anomaly, reflecting an oxidizing paleosedimentary environment.
Characteristic K,0/Na,0-Si0,, La-Th-Sc and La/Yb-2REE discrimination diagrams signify a stable tectonic regional
environment, mainly of active continental margin/continental island arc systems. The source rocks are mainly sedi-
mentary rocks and granites. Global sea levels slowly lowered from the Middle Eocene to the Early Oligocene ; the Ant-
arctic continent formed a permanent ice sheet in gradual cooling conditions. Warming in the late Oligocene began to
melt the ice sheet; global tectonic movement increased. The reduction of CO, due to weathering of the newly exposed
rock lowered global temperatures. The Tibetan Plateau continued to rise, uplifting the Kunlun-Altun-Qilian Moun-
tains, and the northern margin of the Qaidam Basin closed and became dry. The dry, cold climate in the study area is
consistent with global climate indicators. The sediment source at the northern margin of the Qaidam Basin was mainly
controlled by the Altun and Qilian Mountains, producing multi-provenance and multi-regional sources. The Lenghu
No. 7 structural belt was affected by multi-stage tectonic movements in the Mesozoic and Cenozoic. Differential uplift
and regional denudation in the late Yanshan movement caused an overall dip to the southwest. The study revealed that
the orogenic belt in the eastern part of the study area was the main clastic source region. In the Early Cenozoic Hima-
layan (Paleogene-Early Pliocene ), regional compression and tectonic movement was weak , resulting in long-term sta-
bility of the northern margin of the Qaidam Basin.

Key words: clay mineral ; element; paleoclimate; tectonic setting; Lenghu No. 7 region



