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Fig. 1 Geotectonic framework and distribution characteristics of the Qiongzhusi Formation in the study area
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Fig. 2  Stratigraphic column and sampling location of the Qiongzhusi Formation black rock series in

Huize area, eastern Yunnan Province
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Fig. 3

Chondrite-normalized REE patters of the Qiongzhusi Formation black shale series in Huize area, eastern Yunnan Province
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PALEOENVIRONMENTAL, PROVENANCE, AND TECTONIC SETTING OF
THE QIONGZHUSI FORMATION BLACK SHALE SERIES IN HUIZE AREA,
EASTERN YUNNAN: INSIGHTS FROM RARE EARTH ELEMENT GEO-
CHEMISTRY

CHENG Yong" ?, WEN Yiming',NIE Qi', LUO Kai*, ZHANG ]Jinliang', HE Donghao',
LIU Yang', WU Wei'

1. Faculty of Metallurgy and Mining Engineering » Kunming Metallurgy College ., Kunming ,Yunnan
650033 ,China ;
2.School of Earth Sciences s Yunnan University , Kunming ,Yunnan 650500, China

Abstract: The Early Cambrian black rock series, extensively developed in the eastern Yunnan region,
represents a potential horizon for shale gas exploration and offers significant prospects for mineral explora-
tion. This study focuses on the black rock series of the Qiongzhusi Formation from the Lower Cambrian in
the Huize area, to elucidate its paleoenvironment, tectonic setting, and provenance through systematic
sampling and rare earth element (REE) analysis, aiming to provide clues for mineral bed exploration and
shale gas assessment. The study’s findings indicate that the total content of rare earth elements (SREE)
in the black rock series ranges from 26.11X10"° to 272. 82X 10 °, characterized by an enrichment of light
rare earth elements and a relatively flat distribution of heavy rare earth elements. This pattern is further
supported by moderate negative europium anomalies and slightly negative cerium anomalies, closely alig-
ning with the typical upper continental crustal REE distribution. An upward increase in SREE from the
base to the top of the section suggests a climate that was predominantly warm and humid during the depo-
sitional phase. The §Ce and cerium anomaly indices indicate that the Qiongzhusi Formation formed in a
deeper, anoxic aquatic environment. Additionally, the (Eu/Sm)\-(Sm/Yb) bivariate plot and trace ele-
ment signatures subtly suggest the influence of metalliferous hydrothermal activity on the black rock se-
ries. A comprehensive assessment of §Eu,3Ce,SREE, and supplementary geochemical parameters lead to
a conclusion that the source rocks of the Qiongzhusi Formation black rock series are felsic rocks. The com-
parative analysis of REE characteristic parameters further suggests that the tectonic setting of this black
rock series is consistent with a continental island arc environment. The findings reveal that the black rock
series deposited in a confined basin at the southwestern margin of the Yangtze block, influenced by clastic
input from the Kangdian ancient land, a restricted sedimentary environment, and metalliferous hot water
from the ocean floor. This research not only enhances our understanding of the formation mechanism of
the Qiongzhusi Formation black rock series but also offers a new perspective for aiding mineral resource
exploration in the region.
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