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Table 1 Natural gas and shale gas showing in the Yichang area
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Table 2 Comparison of sedimentary thickness between typical wells, shale geochemical characteristics and

gas content in Yichang area

Jpo W ATSEAURE KRARE TR REE  TOC>2% T TOC TR, B It
o7 /m /m /m TUAJEE/ m /% /% /(m?/t)

EE7 Bt 523.0 55.0 38.0

T3 BNHEH 84.0 48.0 15 (0.18~4.77)/1.34 (0.20~0.94)/0.33
HZ1 H4%ER 617.0 9.0 3.0 <05

Hib3 HEEER 624.4 8.6 4.05 <05

HZ3 Bk 662.8 5.2 2.65 < 0.5

TS Bl 615.3 18.0 13.99 < 0.5
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Analysis of sedimentary—tectonic evolution characteristics and shale gas enrichment in
Yichang area, Middle Yangtze

LLUO Sheng-yuan', CHEN Xiao-hong', YUE Yong',LI Pei-jun',CAI Quan-sheng', YANG Rui-zhi’
(1. Wuhan Center of China Geological Survey, Wuhan 430205, China
2.Wuhan Zondy Cyber-Tech co., Ltd., Wuhan 430074. China)

Abstract: The Yichang slope, located in western Hubei Province, is a new area for shale gas exploration of the
Cambrian strata outside the Sichuan Basin. Few studies have focused on the shale gas enrichment characteristics
of the Yichang slope, which developed on the ancient Huangling anticline. Based on the analysis of sedimenta-
ry, structural and the latest seismic and drilling data, as well as laboratory test, the sedimentary, tectonic and
hydrocarbon accumulation characteristics are analyzed. Compared to other region of the Middle Yangtze, it is
conformed that the study area has experienced three important key tectonic stages, namely the embryonic uplift
in the Indosinian Period, the rapid uplift and denudation in the Yanshan Period, and the filling and reconstruc-
tion in the Himalayan Period, respectively. The relatively stable tectonic conditions in Yichang area have impor-
tant influences on shale gas accumulation: (1) At the end of the Tongwan tectonic movement, the paleogeo-
graphic pattern of early Cambrian had a direct influence on the distribution of organic shale in Yichang area, and
played an important role in controlling the formation and distribution of shale gas. A positive correlation between
gas content and TOC content indicate that the abundance of organic matter is the key factor influencing shale gas
enrichment. (2) The Huangling anticline, which began to rise in the Indosinian tectonic movement and rose rap-
idly in the Yanshan movement, controlled the structural subsidence of the Yichang area. The Lower Paleozoic
shale strata is characterized by suitable burial depth, earlier tectonic uplifting than the west Hubei area. This rel-
atively lower thermal maturity of the organic matters in the Sinian-Early Paleozoic shale is particularly special
among the high maturity background in the south China. Organic nanopores formed an important shale gas stor-
age space. (3) This ancient anticline played an important role in protecting the Yichang slope from suffering
structural alteration and destruction during the multi-stage strong tectonic activities of the Mesozoic and Cenozo-
ic in the South China. Tectonic activities are characterized by structural uplift with limited fracture activity and
weaker tectonic deformation. Although significant uplift and erosion of overburden rocks occurred in the Late In-
dosinian orogeny, the Yichang area was not significantly influenced during the tectonic movement comparing to
the surrounding area. The Shuijingtuo shale in Yichang area is characterized by suitable structure preservation
and low permeability. Shale gas is preserved effectively in this monoclinal structure and becomes the main explo-
ration target in this area. (4) Bedding slip joint related to stratum slip shear joint during thrusting was an impor-
tant reservoir space for shale gas. Shale gas exploration of the Yichang area confirmed that the paleo-uplift, the
periphery of the paleo-tectonic slope, and the fault footwall of the thrust nappe structure are favorable explora-
tion areas for shale gas.

Key words: Shale gas; Uplift; Hydrocarbon accumulation; The Lower Cambrian Shuijingtuo Formation;
Yichang slope; Western Hubei
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