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Abstract: This paper is the result of petroleum geological survey engineering.

[Objective] This study elucidates the differential tectonic evolution of the Qiangtang Basin during the Late Triassic to Early Jurassic
and its controlling effects on the development characteristics and spatial distribution of source rocks. [Methods] This study discusses
the sedimentary record of the Late Triassic tectonic transition in the Qiangtang Basin through sedimentary facies analysis and
lithofacies palacogeography reconstruction. Petroleum geochemical studies were also employed to reveal the distribution patterns of
Late Triassic to Early Jurassic source rocks in the Qiangtang Basin. [Results] Middle Triassic sequence exhibit shallowing-upward
trends, reflecting marine regression linked to regional uplift. In contrast, Early Jurassic sequences display deepening-upward patterns
driven by tectonic subsidence and transgression. We further identify a Late Triassic paleogeographic inversion event. In the northern
Qiangtang Depression, marine depositional environments of the Middle Triassic transitioned into terrestrial settings during the Late
Triassic. Conversely, the sourthern Qiangtang Depression shifted from Middle Triassic terrestrial domains to Late Triassic marine
units. [Conclusions] Our study suggests that the distribution of source rocks in the Qiangtang Basin was primarily controlled by the
sedimentary change and paleogeographic inversion during the Late Triassic. Late Triassic units, likely associated with foreland basin
development, formed in deep-water setting settings of the northern depression alongside coal-bearing units encircling basin margins.
Meanwhile, Early Jurassic source rocks, tied to passive continental margin processes, accumulated in deep-water zones of the
southern depression, including oil shale units concentrated in lagoon environments along the northern flank of the Southern

Qiangtang Depression.

Key words: source rock; sedimentary change; paleogeographic inversion; petroleum geological survey engineering; Qiangtang
Basin; Xizang

Highlights: (1) Sedimentary change and paleogeographic inversion of the Late Triassic in the Qiangtang Basin were systematically
described. (2) Control of sedimentary chnage and paleogeographic inversion on the two sets of source rocks in the Qiangtang Basin
was studied.
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Fig.1 Tectonic map of the Qiangtang Basin (modified from Wang Jian and Fu Xiugen, 2018)
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Fig.3 Field outcrop and core characteristics of the Upper Triassic source rocks in the Qiangtang Basin
a—Duose Liangzi section in northern Qiangtang Basin: Field characteristics of mudstone with sandstone of the Zangxianhe Formation; b—Woruoshan
section in southern North Qiangtang Basin: Field characteristics of coal-bearing mudstone of the Tumen Gale Formation; c—Zana Longba section in
northern South Qiangang Basin: coal-bearing shale of the Tumen Gale Formation; d~Well QZ-7 in the eastern Qiangtang Basin: mudstone of the
Bagong Formation
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Table 1 Statistics of the Upper Triassic source rocks in the Qiangtang Basin
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Fig.5 Characteristics of field outcrops of the Lower Jurassic source rocks in the Qiangtang Basin
a—Songker section in southern South Qiangtang Basin: Field Characteristics of the Quse Formation shale with siltstone; b—Bilong Co section in
northern South Qiangatng Basin: Field Characteristics of the Quse Formation oil shale with limestone
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Fig.8 The Late Triassic—Early Jurassic rock assemblage and sedimentary structure in the Qiangtang Basin
a—Calcareous mudstone and fine sandstone in the lower part of the Tumen Gela Formation; b—Coal in the Tumen Gela Formation; c—Ripple mark in
the sandstone of the upper Tumen Gela Formation; d—Small cross bedding in the sandstone of the upper Tumen Gela Formation; e-Pillow basalt in
the lower Nadi Kangri Formation; f—Current ripple in the sandstone of the Quemo Co Formation; g-Microscopic photos of sandy micrite limestone
from the Quemo Co Formation; h—-Microscopic photos of muddy siltstone from the Quemo Co Formation
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Fig.9 Paleogeographic evolution during the Middle Triassic—Early Jurassic in the Qiangtang Basin (after Wang et al., 2022)
a—Qiangtang Basin, Middle Triassic; b—Carnian-Nolian, Late Triassic; c—Rhaetian, Late Triassic; d— Early Jurassic
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