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Fig.1 ~ Geological map of the Zhangxian-Wushanxian area in the northern margin of the West Qinling Mountains

(modified from reference [9])
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Fig.9 Gravel lith-composition of the Muti Temple conglomerate in the Wushanxian area,

northern margin of the West Qinling Mountains
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(a,b) paleocurrent indicator of imbricated gravels of upper fan channel deposits in the Muti Temple conglomerate; (c) statistical chart of paleocurrent in the Muti

Temple conglomerate
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Fig.12  E-F geological profile in the Zhangxian area, the northern margin of the West Qinling Mountains

(E-F profile location seen in Fig.1, modified from reference [6])
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(a, b) Danxia landform characteristics of the Hanjiagou conglomerate; (c) alluvial conglomerate layer with poorly sorted, lower roundness and major sandstone gravel at the

bottom of the Hanjiagou conglomerate; (d) channel facies conglomerate with subround-rounded and major limestone gravels; (e) the upper-fan channel facies conglomerate

layer with huge gravels, the overall finned grain size, and clear sedimentary cycle and crude normal gradded bedding; (f) typical upper-fan channel facies conglomerate

layer with 15-26 c¢m granite gravels and well-imbricated gravels indicating the paleocurrent from south to north
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Table 1 Comparison of geological characteristics from the Muti Temple conglomerate in Wushan county and the

Hanjiagou conglomerate in Zhangxian county, northern margin of the West Qinling Mountains
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Genesis of the Pliocene Muti Temple Conglomerates in the Northern
Margin of West Qinling Mountains: Implication for the uplift of the
northeastern margin of the Qinghai-Tibet Plateau

SHEN Di,GUO JinJing, YU MeiNa, GONG EnLin, CHANG XiLing, CHANG Lulu

School of Geology and Geomatics, Tianjin Chengjian University, Tianjin 300384, China

Abstract: It is controversial when the northeastern margin of the Qinghai-Tibet Plateau was involved in the present
dynamic system of the present Qinghai-Tibet Plateau and uplifted into a part of the plateau. Pliocene-Quaternary
coarse conglomerates are widely distributed around the plateau margins, which are considered as important geological
indicators for the uplift of the plateau. The Pliocene Jishishan conglomerate, Ganjia conglomerate, and Hanjiagou
conglomerate, outcropped on the north side of the northern margin of the West Qinling Mountains, are considered as
the geological evidence for the rapid uplift of the northeastern margin of the Qinghai-Tibet Plateau. However, due to
the uplift erosion that has occurred since the Quaternary, these conglomerates are mostly distributed in isolated
blocks on the top of the mountain. In the Wolongli-Daping area between Xinsi town and Gaolou town, Wushan coun-
ty, the northern margin of the West Qinling Mountains, a set of coarse conglomerates (Muti Temple conglomerates,
abbreviated as MTC) outcropped on the top of the mountain have the same or similar characteristics with the Pliocene
Hanjiagou conglomerates outcropped in northern Zhangxian county, but they are distributed south of the northern
margin fault of the West Qinling Mountains. Based on the detailed study of the geomorphic features, sedimentary cy-
cles, lithologic segmentation, gravel size, sorting, roundness, gravel composition, and paleocurrent direction of the
MTC, the following understandings are obtained: (1) the MTC is a set of conglomerates with coarse grain size and
large variation, poor sorting, bad roundness, and clear cyclicity; interbeded coarse conglomerates with alluvial fan
facies, seasonal channel facies on the fan, and its high and steep mountain landform are different from the relatively
flat landforms of the underlying Cretaceous red conglomerate, glutenite, and sandstone; (2) The gravel imbricate ar-
rangement in the channel facies on the fan conglomerate indicates a paleocurrent direction from south to north, and
the gravel composition is mainly composed of limestone and sandstone, with a small amount of granodiorite and gran-
ite gravel, which indicate that its provenance area is mainly the West Qinling Indosinian orogenic belt strata and in-
trusions to the south; (3) The nearly horizontal occurrence, characteristic landform, and typical alluvial-fluvial fan
conglomerate assemblage shows that it is a near source and rapid accumulation body, which is strikingly similar to
the Pliocene Hanjiagou conglomerate in the Zhangxian area. Therefore, it is suggested that the MTC and Hanjiagou
conglomerate have the same age and origin, that is, the age of the MTC should be Pliocene; (4) The MTC is similar
to the Pliocene Hanjiagou conglomerate with the attribute of foreland-like molasses in Zhangxian. Both should be part
of the geological records of a rapid uplift of the northeastern margin of the Qinghai Tibet Plateau (West Qinling
block ). However, the MTC is distributed to the south of the northern margin fault of the West Qinling and covered the
Cretaceous in unconformity. The north boundary of the thrusting and uplifting of the West Qinling during the Pliocene
should be pulled back a few ten kilometers to the south. The exact location of the boundary still needs similar con-
glomerate preservation clues and identified boundary faults in the West Qinling area.

Key words: northern margin of West Qinling Mountains; Pliocene; Muti Temple conglomerate; gravel characteristics;

alluvial fan



