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Spatial paleosalinity distribution and element geochemistry of
argillaceous source rocks in the upper part of 4™ Member of
Tertiary Shahejie Formation in Dongying Sag

QIAN Huan-ju', LU Xian-cai', ZHANG Xue-fen' , ZHANG Lin-ye” and LIU Qing’
(1. School of Earth Sciences and Engineering, Nanjing University, Nanjing 210093, China; 2. Geological Science
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Abstract; The upper part of 4" Member of Tertiary Shahejie Formation in Dongying Sag is composed of a set of high
quality source rocks. The variation of element content and the typical element ratios generally record the character-
istics of sedimentary environment. In this paper, the paleosalinity of the upper part of 4" Member was studied on
the basis of a geochemical analysis of trace elements, and three assemblies of source rocks with different geochemi-
cal characteristics were distinguished by means of cluster analysis. With the ratios of Sr/Ba, Sr/Ca, Fe/Mn and
Sr/Cu, the samples of the upper part of 4" Member were assigned to three groups with different paleosalinities. It is
indicated that the upper part of 4™ Member of the Shahejie Formation was deposited under a comparatively dry
weather condition. Nevertheless, the lacustrine salinity evidently increased from the shallow water near the lake
brim to deep water at the lake center. Interestingly, the salinity of the northern sag is much lower, which may be
attributed to the high riverine input from the Chenjiazhuang-Qingtuozi highland. These findings will highlight the
studies of high-quality lacustrine source rocks in the study area.
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Fig. 1  Dendritic plot of Q-cluster analysis
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Table 2 Comparison of element geochemical characteristics between the upper part of 4™ Member in Dongying Sag with

similar lithologic sequence
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Fig.2 Spatial distribution of source rocks of the upper part of Member 4 in Dongying Sag
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Table 3 Paleosalinity indexes of source rocks of the upper

part of 4" Member in Dongying Sag

25 Sr/Ba Sr/Ca Fe/Mn St/ Cu
I 1.90(11) 0.0145(11) 51.24(11) 12.78(11)
0.98 ~2.68 0.0084 ~0.0225 8.42~98.73 7.41~25.73
I 2.87(7) 0.0178(7) 16.21(7) 17.73(7)
1.32 ~3.77 0.0078 ~0.0389 4.83 ~27.28 2.44 ~36.76
m 7.37(5) 0.0199(5) 16.48(5) 58.46(5)

4.23 ~15.38 0.0129 ~0.0269 3.47 ~37.42 11.79 ~121.05
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