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Development characteristics of deep and ultra-deep Middle/Upper
Permian unconformities and hydrocarbon distribution in
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Abstract: The increasing demand for hydrocarbon resources makes deep and ultra-deep hydrocarbon reservoirs
one of the important exploration fields. In the Junggar Basin, many sets of high-quality source rocks and reser-
voirs have developed in Permian. Notably, hydrocarbon reservoirs closely related to unconformity have been
discovered in the Mahu Sag, Shawan Sag, Fukang Sag, and other areas in the basin. However, previous hydro-
carbon exploration in Junggar Basin primarily concentrates on the medium and shallow layers, and there re-
mains a lack of clarity regarding the development characteristics and scale of the deep and ultra-deep unconformi-
ties in central Junggar Basin and their effect on controlling hydrocarbon accumulation. Therefore, under the cur-
rent exploration situation of deep target layers and relatively scarce research data, a detailed study is conducted
to analyze the development characteristics, scale, and accumulation effect of the deep and ultra-deep Middle/
Upper Permian (P,/P3) unconformity in central Junggar Basin by analyzing the logging data of 40 wells, mea-
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sured element data, and regional seismic profiles. The results indicate that the Middle/Upper Per- mian uncon-
formities in the central Junggar Basin are widely developed in the deep and ultra-deep layers, thus suppor-
ting the accumulation of hydrocarbon reservoirs. There are five types of unconformity developed in the study
area, including the parallel - parallel type, parallel-truncation type, overlap -parallel type, overlap-truncation
type, and parallel-fold type, all of which are developed in both deep and ultra-deep layers. Additionally, there
are six lithological combinations of unconformity structures, including the sand-mud-sand, sand-mud-mud,
sand -mud, sand-sand, mud-sand, and mud-mud types, among which the first three types are primarily distri-
buted in the deep and ultra-deep layers. Based on these findings, a total of 14 structural types in the unconfor-
mity of the Middle/Upper Permian are identified, with 11 types mainly distributed in the deep and ultra-
deep layers. Finally, two zones (Types A and B) favorable for hydrocarbon accumulation are selected, with
the favorable zone Type A exhibiting superior hydrocarbon accumulation capacity within their unconformities.
This study holds guiding significance for deep and ultra-deep hydrocarbon explorations.

Keywords: central Junggar Basin,deep and ultra-deep hydrocarbon, Middle/Upper Permian, unconformity type,
unconformity structure, hydrocarbon distribution
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