Accepted Manuscript

International Journal of

Geochemical characteristics and origin of natural gas from <@‘@][L
Wufeng-Longmaxi shales of the Fuling gas field, Sichuan Basin
(China) @JE@ [L@ @@

Rui Yang, Sheng He, Qinhong Hu, Dongfeng Hu, Jizheng Yi . ‘

PII: S0166-5162(16)30465-7

DOI: doi: 10.1016/j.coal.2016.12.003
Reference: COGEL 2762

To appear in: International Journal of Coal Geology
Received date: 12 August 2016

Revised date: 16 December 2016

Accepted date: 16 December 2016

Please cite this article as: Rui Yang, Sheng He, Qinhong Hu, Dongfeng Hu, Jizheng Yi,
Geochemical characteristics and origin of natural gas from Wufeng-Longmaxi shales of
the Fuling gas field, Sichuan Basin (China). The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Cogel(2016), doi:
10.1016/j.c0al.2016.12.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


http://dx.doi.org/10.1016/j.coal.2016.12.003
http://dx.doi.org/10.1016/j.coal.2016.12.003

Geochemical characteristics and origin of natural gas from
Wufeng-Longmaxi shales of the Fuling gas field, Sichuan Basin

(China)

Rui Yang®®, Sheng He ?, Qinhong Hu®, Dongfeng Hu ¢, Jizheng Yi
# Key Laboratory of Tectonics and Petroleum Resources, Ministry of Education, China University
of Geosciences, Wuhan 430074, China.
® Department of Earth and Environmental Sciences, the University of Texas at Arlington,
Arlington, TX 76019, USA.
¢ Exploration Company, Sinopec, Chengdu 610064, China.
¢ Petroleum Exploration and Development, Jianghan Oilfield Branch Company, Sinopec, Wuhan
430223, China.
Abstract

As the first giant shale gas field in China, the Fuling gas field has recently been
regarded as one of the most important regions for natural gas exploration and
production in the Sichuan Basin. However, the origin of natural gas from Upper
Ordovician Wufeng and the bottom of Lower Silurian Longmaxi (WL) shales in the
Fuling gas field is poorly understood to limit a comprehensive understanding of gas
generation, accumulation and exploration.

In this work, based on molecular and stable carbon isotopic composition of a
total of 24 gas samples from five shale gas wells in the Fuling field, we analyzed the
geochemical characteristics and gas origin, and discussed the cause for the
geochemical anomalies (carbon isotopic reversals). Molecular composition results
show that gases from the Fuling gas field are dry and mainly composed of methane
(97.9 - 98.9 %), with a very low level of ethane (C,Hs), propane (CsHg) and
non-hydrocarbon gases (mainly CO, and N,). These dry gases are classified as
oil-associated gas and mainly derived from secondary cracking. Due to the lack of gas
samples across a maturation gradient from immature to late mature, the WL gases in
the Fuling field show an unclear evolution trend between the '3C, and wetness values;

however, all these samples are located in the isotopic reversal zone. Carbon isotopes
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