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Simplified diagram of the structural development (a) and stratigraphic evolution (b) of the First member of the Shaximiao

Formation, Sichuan Basin (modified from reference [21])
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Fig.2 Main lithic types in the First member of the Shaximiao Formation in central Sichuan Basin and its peripheral

(a) well YQ3, 1 930.70 m, medium-grained feldspathic litharenite sandstone, with well-developed metamorphic rock clasts, mainly consisting of low to medium-grade phyllite
clasts; (b) JX section, JX-10, fine-grained feldspathic litharenite arkose, with well - developed metamorphic rock clasts, predominantly composed of low - grade slate clasts;
(c) well YQI, 2 190.20 m, medium-grained feldspathic litharenite sandstone, with predominant metamorphic rock clasts and the occurrence of intermediate to acidic igneous rock
clasts; (d) well YQ2, 2 261.73 m, coarse-grained feldspathic litharenite sandstone, with developed intermediate to acidic igneous rock clasts; (e) well YQ6, 2 119.45 m, medium-
grained lithic feldspar sandstone, with the development of all three types of clasts, with shale clasts being predominant; (f) CJL section, CJL-9, fine to medium-grained feldspathic

litharenite sandstone, with well-developed metamorphic rock clasts and the presence of shale clasts
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Fig.3  Mineral composition of sandstone in the First member
of the Shaximiao Formation in central Sichuan Basin and

peripheral basins

Q. quartz; F. feldspar; R. rock fragments
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Fig.4 Compositions characteristic of lithic and heavy mineral in the First member of the Shaximiao Formation, Sichuan Basin
(partial data from references [3,30-34])

(a) lithic composition; (b) heavy mineral composition
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Fig.5 Standardized distribution pattern of trace elements and REE (Rare Earth Element)

(a) trace element spider diagram normalized to primitive mantle; (b) chondrite-normalized REE distributions



2242 o % R F43%

(a)
100 km

(RTEY

fhap O W

FiksH
o e
=7

KIBHE e

(b)

100 km

O
ik
oY1 i
4 i5
W g it i "
_ 2 i w
-
s e

USt

[
(=K X ] X W O .
it WG X LSO it BT RIEE IR XS IR AR X

Bl6 DUt v — BEK LA 2 8 5 B W) b i 0 2 A R AR A
() KU 5 BPRFE L (b) T M43t £ % B REAE
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(a) development features of volcanic lithic development; (b) development features of epidote in heavy minerals
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Fig.7 Discrimination diagrams of F1-F2 (modified from reference [44]) and TiO,-SiO, (modified from reference [46])

in the First member of the Shaximiao Formation, Sichuan Basin
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Provenance Analysis of the First Member of the Middle Jurassic
Shaximiao Formation in Central Sichuan Basin
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Abstract: [Objective] The Shaximiao Formation of Middle Jurassic in the central Sichuan Basin represents a key
tight gas reservoir target. Currently, exploration and development of the First member of the Shaximiao Formation
remain in early stages, with comprehensive research still limited , especially in systematic provenance studies control-
ling the distribution of high-quality sand bodies. [ Methods] Integrating petrological analysis and elemental geo-
chemistry, this study investigates the provenance of the First member of the Shaximiao Formation in central Sichuan
Basin. [ Results] (1) The sandstone of the First member of the Shaximiao Formation is mainly composed of feldspath-
ic litharenite and lithic arkose. The igneous rock fragments are predominantly andesite, which is rarely found in the
underlying strata but is common in northeastern and southeastern Sichuan Basin. (2) The dominant heavy minerals
are garnet and epidote. The latter is scarce in the lower strata but is well-developed in northeastern and southeastern
Sichuan Basin. (3) Discrimination diagrams of F1-F2, Si0,-Ti0,, La/Th-Hf and Co/Th-La/Sc indicate that the prove-
nance of the First member of the Shaximiao Formation is mainly felsic volcanic rocks, with minor sedimentary rocks.
[ Conclusions ] The sandstone of the First member of the Shaximiao Formation in central Sichuan Basin is primarily
sourced from the Dabashan Orogenic Belt in the northeastern part of the basin, with limited contribution from
surrounding areas in other directions. This understanding provides strong support for delineating favorable tight gas
zones and guiding exploration and development activities in the Sichuan Basin.

Key words: Sichuan Basin; Shaximiao Formation; provenance analysis; andesite fragments; epidote



