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Formation mechanism and enrichment conditions of Lucaogou Formation shale oil
from Malang sag. Santanghu Basin

LIANG Shijun’ HUANG Zhilong® LIU Bo** YAN Liecan' LI Huaming' MA Jian®
(1. PetroChina Turpan-Hami Oil field Company . Hami 839009, China; 2. State Key Laboratory of

Petroleum Resource & Prospecting s China University of Petroleum s Beijing 102249, China;

3. College of Geosciences, Northeast Petroleum University, Daging 163318, China)

Abstract: Tight reservoirs were found in the Permian Lucaogou Formation of Malang sag in Santanghu Basin, which is a great chal-
lenge to the conventional oil-gas exploration theory. Based on the core observation and thin section identification, then combined with
geological conditions, analytical data and testing for oil, we investigated in detail the formation mechanism and enrichment condition
of Lucaogou Formation shale oil. The research result showed that Lucaogou Formation shale oil is a kind of low—maturity oil genera-
ted at the low-maturity to early-mature stage of source rocks and retained in-situ. The oil was characterized by high density. high
viscosity. low saturated/aromatic hydrocarbon ratio and high non-hydrocarbon/asphalt ratio. There are two main forms for the oc-
currence of the shale oil in source rocks, one is an absorbed state on kerogen surface and the other is a free state in matrix pores, in-
terlayers between laminae and flat seams, and microfissures. Besides, the shale oil is continuously distributed in a large scale in
source rocks, with no obvious oil-water boundary and being poor in oil/water differentiation. The oil-water ratio in production de-
pends on the thermal maturity of source rocks and wells cannot get the deliverability without artificial transformation. The yield of a
single well is low but stable for a long time. There are two controlling factors for the shale oil enrichments one is good conditions for
generating and entrapping large amounts of oils, and the other is favorable preservation conditions of oils in source rocks due to unde-
veloped faults for oil expulsion.

Key words: unconventional oil and gas; shale oil; continuous distribution; hydrocarbon accumulation condition; Santanghu Basin
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Fig. 1

The relationship between physical property of shale oil and depth in Malang sag
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Fig.2 Kerogen characteristics of Lucaogou Formation shaly limestone by scanning electron microscope
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Fig.3 Reservoir characteristics of Lucaogou Formation mudstone matrix
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Fig.4 Characteristics of expulsion fracture of Lucaogou Formation source rock
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Fig.5 Comparison of multiple biomarker parameters between oil sourced from Lucaogou Formation and

source rock of Lucaogou Formation
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