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Dynamic evolution assessment of the Paleozoic hydrocarbon
cap rocks in Bachu-Magati area, Tarim Basin

Zhang Zhongpei, Wang Yi,Li Jianjiao,Liu Shilin, Yun Jinbiao,Li Jingchang

( Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing 100083, China )

Abstract ; With the aim of assessing the dynamic evolution of marine hydrocarbon cap rocks experienced multi-cycle tec-
tonic movements,the Paleozoic in the Tarim Basin was taken for case study. Based on the experimental test results of
large amount of cap rock samples, this paper reconstructed the evolutionary process of its sealing capability by taking geo-
logical evolution as a clue and in combination with its macroscopic change, physical property evolution and stress varia-
tion. The results show that the polyphase burial changes due to uplift-depression conversion obviously controlled the sea-
ling property of cap rock. Most of the Carboniferous mudstone caps had good sealing capacity in the late Hercynian in
most areas except for the northwestern part where the burial depth of cap rocks was less than 2100m due to differential
uplifting. Later,the sealing capacity of the Carboniferous mudstone deteriorated in the northwestern part,but enhanced in
the eastern and southern parts. Salt-gypsum rocks in the Middle and Lower Cambrian established their sealing capacity in
the Early Ordovician,but it became ineffective in the southwest of Yubei area where its burial depth was less than 1230m
in the early Hercynian. The Carboniferous mudstone caps were regarded as the most important regional seal. Magiati slop,
structural belt at the southern margin of Bachu uplift and stable area between large fault zones are the favorable areas for
oil and gas preservation.
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Fig. 1 Schematic map showing marine reservoir-cap assemblages in the Tarim Basin



842 AW E XA MR

5535 &

50 100 km

o)
5] Peae] o]

] =] [#]

fafe J5L

HRGE R

FE % (m)

bR iR AL

2 EEURGHLA R ARV R

Fig. 2 Isopach of the Carboniferous mudstone in the Tarim Basin
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Fig. 3 Schematic map showing assemblages of the Carboniferous cap rock and the Lower Paleozoic reservoir in the Tarim Basin
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Table 1 Criterion for sealing capacity assessment of the Carboniferous mudstone cap in the Tarim Basin
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