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Fig.1

Geographical location of Santanghu Basin (a) and the division map of sedimentary cycle (b) and sweet spot (c), Second mem-

ber of the Lucaogou Formation (modified from Fan et al. ,2021)
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Paleoenvironment and Organic Matter Enrichment Mechanism in the
Second Member, Permian Lucaogou Formation, Malang Sag,
Santanghu Basin, China

DUAN YangDi',CHEN Xuan®, XU XiongFei*, CAI SuYang', LIU JunTian®,ZHANG YiTing’,
XIAO QiLin'

1. College of Resources and Environment, Yangtze University, Wuhan 430100, China

2. PetroChina Tuha Oilfield Company, Hami, Xinjiang 839009, China

Abstract: [Objective] The Second member of the Middle Permian Lucaogou Formation is the main exploration tar-
get for lacustrine carbonate shale oil in the Santanghu Basin, Xinjiang province, China. Clarifying its paleoenviron-
ment and organic matter enrichment mechanism provides scientific evidence in support of shale oil exploration and de-
velopment in the study area. [ Methods ] Tests for total organic carbon content, major and trace elements and carbon-
oxygen isotopic composition of primary carbonate rocks were conducted on shale samples collected from the well Luye
1 in the Second member of the Lucaogou Formation in the in the Malang Sag, Santanghu Basin. These deciphered the
paleoenvironment and associated organic matter enrichment mechanism of the shale sequence, hence helping to gain
a better understanding of the effects of paleoproductivity, paleoclimate, paleosalinity and paleoredox conditions on
the organic matter enrichment and the key elements.[ Results ] Shale oil sweet spots are present in the middle and up-
per parts of this shale sequence. The tests indicated a closed lacustrine setting. The lowest part of the middle sweet
spot was deposited in an arid, saline and reduced deep-water environment with low paleoproductivity , whereas its up-
per section has high paleoproductivity and was deposited in a semi-arid, brackish and weakly reducing deep-water en-
vironment. The upper sweet spot was deposited in an arid, saline and weakly reduced semi-deep water setting with
medium paleoproductivity. [ Conclusions] The organic matter enrichment mechanisms vary between the different
shale sections. The influencing elements were the redox conditions and paleoproductivity in the lowest part of the mid-
dle sweet spot, paleoclimatic conditions and paleoproductivity for the upper part of the middle sweet spot, and paleo-
productivity in the upper sweet spot. This study will assist in shale oil exploration and development in the Second
member of the Lucaogou Formation in the Santanghu Basin.

Key words: Santanghu Basin; Lucaogou Formation; carbon-oxygen isotopes; trace elements; paleoenvironment;

organic matter enrichment
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