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Geochemical Characteristics of the Black Rock Series in the Upper Triassic
Xinduqgiao Formation, Songpan Area, Sichuan Province: Implications for
Weathering, Provenance, and Tectonic Setting

WANG Yiwei ™, LUO Shaogiang, LING Qiang, LIU Zengda, XU Lin
(The 10th Geological Brigade of Sichuan, Mianyang 621000, Sichuan China)

Abstract ;. The black rock series of the Late Triassic Xindugiao Formation in the Songpan area constitutes a significant host ho-
rizon for regional gold deposits. To investigate the paleo weathering, paleo climate, provenance, and tectonic setting of the for-
mation area of the black rock series, elemental geochemical testing and analysis were conducted on the black rock series loca-
ted west of Shili Township, Songpan County. The results indicate that the major elements of the black rock series are depleted
in Si0,, ALO,, TiO,, K,0, MnO, and Na,O, while enriched in MgO and CaO. Trace elements show significant enrichment
in V, Cr, Ni, and Cs; relative enrichment in Co, Ga, Rb, Pb, and Th; and notable depletion in Ba Sr, Zr, Nb, Hf, and
Ta. The total rare earth element content is comparable to that of the upper continental crust, characterized by light rare earth
element enrichment and a moderate negative europium anomaly. Comprehensive geochemical analysis reveals that the source
rocks of the black rock series in the Xindugiao Formation underwent moderate to relatively intense chemical weathering, indi-

cating initial sedimentation at the basin’ s eastern margin. The rocks formed in an oxygen—deficient reducing environment under
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semi—arid to relatively humid climatic conditions. The source rocks are felsic in nature, and the tectonic setting of the source

area exhibits multi—provenance characteristics, including continental island arc and passive continental margin attributes. Inte-

grated analysis suggests that the provenance was primarily derived from the eastern Qinling Orogenic Belt and the northwestern

margin of the Yangtze Plate. This study provides important geochemical evidence for an in—depth understanding of the Late Tri-

assic tectonic—sedimentary environmental evolution and the regional gold metallogenic background at the eastern margin of the

Songpan—Ganzi Basin.

Keywords: Triassic; Xinduqiao Formation; black rock series; geochemistry; weathering; provenance; tectonic setting; Song-

pan area
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Fig.1 (a) Tectonic Setting Map, and (b) Simplified Geological Map of the Study Area
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Fig.2 Field and Microscopic Characteristics of the Black Rock Series in Xindugiao Formation
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Fig.3 Geological profile characteristics of the black rock series in the Xinduqiao Formation






























