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Geochemical characteristics of Tertiary mudstones in Kuqga depression
and their implications to tectonic setting and provenance attribute

LI Shuang-jian"'? and WANG Qing-chen’
(1. Exploration & Production Research Institute, SINOPEC Corp., Beijing 100083; 2. Institute of
Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The application of detrital geochemistry to determining tectonic setting and provenance attribute is an
important means for basin analysis and also a helpful supplementary or verification method in using coarse detrital
rocks to judge the background of provenance. Geochemical characteristics of 36 Tertiary mudstone samples from
Kuga depression show that the content of CaO is very high, which can somewhat dilute other major elements,
trace elements and rare elements. Some reliable indicators for provenance analysis show the source rock nature of
noncarbonate sediments. The REE distribution pattern is similar to that of the upper continental crust, charac-
terized by enrichment of LREE and negative Eu anomalies. Some trace element ratios show that the source rocks
are mainly felsic. According to K,O/Na,O—SiO,, La—Th— Sc and Th — Sc — Zr/10 discrimination diagrams,
the tectonic setting of the provenance is similar to that of island arc. This result is different from the former re-
search result on sandstones, suggesting that there exist specific characteristics between the orogenic inner plate
and its foreland basin in sedimentary and tectonic coupling.
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Fig. 1 Tectonic geological map of the study area modified after Graham ez a/. 1993 and Li Zhong et al. 2004
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Fig. 2 Variation of major elements in Tertiary mudstones from Kuqga depression
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Fig. 4 Chondrite-normalized mean REE patterns of Tertiary

rich

mudstones from Kuga depression
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Fig. 5 The relationship between high carbonate content and other major and trace elements in Tertiary mudstones from Kuga depression
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Table 2 Trace element ratios of Tertiary mudstones from Kuqa depression
uce? Luct oc? b b
La Sc 2.7 0.3 0.1 2.5~16 0.4~1.1 3.14 2.33 2.5 2.46 3.28
Th Sc 0.97 0.029 0.935 0.84~20.5 0.05~0.22 0.59 0.75 0.81 0.83 1.03
Th Co 1.07 0.030 0.005 0.67~19.4 0.04~1.4 0.49 0.74 0.80 0.80 1.08
Th Cr 0.31 0.005 0.001 0.13~2.7 0.018~0.046 0.09 0.15 0.15 0.16 0.21
a— Cullers 1988 b— Girty 1993
15 100 p
T BEXREAE IR b s R
: NETY
R THE ST e
s 10 EJIET-H b € 1% ozug x BEMH
3 R ERRRANE : ., T3
E! KRR ER! N
......... RAKHDANE... s —_—
. A WA o e
0 5 10 15 0 2 4 6 8 10 12 14
w(Hf)/10¢ w(La)/w(Sc)
6

Fig. 6 Discrimination diagram for provenance attribute of Tertiary mudstone in Kuga depression
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