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Preface

The three national natural gas key scientific and technical resérch projects carried out dur-
ing the 6th, 7th and 8th Five-Year Plans have laid the foundation of establishing and develop-
ing the theory of natural gas geology and accelerating the development of gas industry in Chi-
na. These projects have reached higher and higher research levels, and got better and better
social and economic benefits.

This book is the summary and distillation of the national key research project, “Research
on Formation, Distribution and Exploration Technique of Medium-large-sized Gas Fields”,
during the 8th Five-Year Plan (code number 85-102). Three were 62 units and 3509 skilled
personnel, under The CNPC, MGMR, CNOOC, CAS, National Commission of Education
and Ministry of Coal Industry, attending the key research projects. In 1991~1995, 827 field
sections with a total length of 1278. 5km have carefully been observed and described; 65774
samples (including 2025 gas samples ) have been taken; 1750 seismic lines with a total length
of 673205km (2-D) have been processed and interpreted ; 24973km? of 3-D seismic survey has
been completed; 431610 data have been got from laboratory analyses and experiments; 516
wells have been logged; 53 softwares have been developed, 4 basins have been simulated for
over 20 items; and 90 reports on special topics have been accomplished. A comprehensive key
research has been made on the basis of these results. It is the newest comprehensive research
achievement on natural gas geology in China. A series of significant progresses have been
achieved during the 8th Five-Year plan. The breakthroughs made at correctly distinguishing
the deeply buried structures in the high and steep anticlinal belt in eastern Sichuan, delineating
the Carboniferous thickness variation, pinch-out and absence in the area, and rebuilding the
gas enriching and reservoiring pattern in Carboniferous strata, which resulted in the disco;rery
and ascertainment of 4 large and medium gas fields in eastern Sichuan, including our second
largest onshore gas field, Wubaiti gas field. Rebuilding the reservoiring model in the tight
sandstones in western Sichuan, i. e. gas migrating mainly in aqueous solution phase and accu-
mulating in the timely-formed paleo-uplift, which has guided the exploration and discoverd
Xinchang medium gas field, and so terminated the situation of only some low-yield gas reser-
voir can be found out in the tight sand area. According to the comprehensive researches by in-
tegrating petroleum geology ., lithology, mineralogy, karstology, geochemistry and geophsics,
it has been ascertained that the reservoir spaces in the Ordovician carbontes weathered crust in
central Ordos basin have been formed on the basis of dolomite tidal flat sediment, and have
been formed through three paleo-karstifications, so the gas reservoirs have been formed in 3
stages, of which the Yanshanian has been the major reservoiring period, thus the largest gas
field in China, Zhongbu gas field, has been discovered. Some nearly S—N trend tenso-shear
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faults, caused by dextral shearing in Yinggehai basin, included mud diapirism which would
have released high-temperature and high-prssure energy and formed some diapir-related traps,
the high-temperature flow at depth would have intensified the gas generation in the shallow
immature source rocks, and also brought along the gas at depth migrating upward to the shal-
low diapir traps where natural gas would be enriched and reservoired; this idea has guided the
exploration in Yinggehai basin and discovered the Dongfangl-1 and ancther large and medium
gas fields. By central Asia humic gas accumulation domain refer to the Central Asia area from
Mangyshlak basin to the east of Caspian sea through Kala-Kum basin, Tadzhikistan-
Afghanistan basin, Fergana basin to Tarim, Junggar, Turpan-Hami and Santanghu basins, as
well as those basins where the Lower and Middle Jurassic coal measures would be the source
rocks; before 1986, a lot of humic gas field related to the Lower and Middle Jurassic coal mea-
sures have been discovered in the western part of the Central Asia humic gas accumulation do-
main, but there is no significant discovery in the related basins in China. The geoscientists en-
gaged in the key research projects have pointed out the significance of prospecting the eastern
part of the Central Asia humic gas accumulation domain for several times during the 7th and
8th Five-Year Plans; such overstepped researches impelled the advent of the high tide or peak
of Lower and Middle Jurassic humic gas (hydrocarbon) exploration and got large economic
benefits. The research made on the forming conditions of large and medium gas fields in Xihu
sag, East China Sea basin, promoted the discovery of Baoyunting medium gas field and
Chunxiao gas-bearing structure. A perfect and systematic classification of gas accumulation
zones has been accomplished, and gas accumulation zones, provinces and domains in China
have been studied and classfied; 13 petroliferous basins in China, including Sichuan, Ordos,
Yinggehai, Songliao, Bohaiwan, have been divided into 2 gas accumulation domains, 9 gas ac-
cumulation provinces and 91 gas accumulation zones, and thus a batch of prospective areas and
zones have been pointed out, and have made ready for gas exploration. Petroleum systems and
plays in our major basins have first been studied, i.e. 12 major petroliferous basins, including
Sichuan, Ordos, Yinggehai, have been divided into 18 petroleum systems and 36 plays. The
natural gas genetic model of “multisource combination, multistage consistency, major source
stereotype, and major stage denomination” enriches the natural gas genetic theory.

The major factors controlling the formation of large and medium gas fields have been sum-
marized, and 35 favorable structural belts or prospects for discovering large and medium gas
fields have been chosen out of the 9 basins, Sichuan, Ordos, Tarim, Qaidam, Junggar, Bo-
haiwan, Songliao, Ying-Qiong and East China Sea basins; these would provide the scientific
basis for ensuring the substantial increase of gas reserves during the 9th Five-Year Plan. A
large breakthrough has been made in geological evaluation and development technology of coal
bed methane, i. e. a large progress has been made in the exploration and development of Per-
mo-Carboniferous coal bed methane in Liulin pilot area, eastern edge of Ordos basin. A set of
geophysical and geochemical methods for distinguishing natural gas have been established,
which have improved the effectiveness of our gas exploration. This book is the summary and
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distillation of the above-mentioned research achievements. _

The achievements of the key research project during the 8th Five-Year Plan provide the
scientific basis and favorable areas, so that our gas explerations enter the best and most
promising period. The reserves of pure gas reservoirs proved during the 8th Five-Year Plan is
equivalent to the total gas reserves in pure gas reservoirs proved in 42 years since 1949, i.e.
the gas reserves yearly proved during the 8th Five-Year Plan is 8 times the average gas re-
serves yearly proved prior to 1991. 15 large and medium gas fields have been discovered during
the 8th Five-Year Plan, including the largest gas field in China, Zhongbu gas field. The rate
of discovering large and medium gas fields during the 8th Five-Year Plan is 7 times the average
rate of discovering large and medium gas fields before 1991.

The major writers of this book are: Preface—Dai Jinxing; Chapter One-Wang Tingbin;
Chapter Two—Xu Yongchang, Hao Shisheng, Liu Wenhui and Huang Zhilong; Chapter
Three—Lu Zhongkan, An Fengshan, Pei Xigu, Zhang Fuli, Song Yan, Hong Feng, Zhang
Qiming, Lu Xichu, Wang Tingbin, Wang Mingming and Chen Xiaodong; Chapter Four—Dai
Jinxing, Zhang Hongnian, Zhou Jin and Bei Dong; Chapter Five—Ou Qingxian,

+ Zhou Jikang, Liu Chongxi, Ge Fuxing, Li Yanjing, Lu Yayun, Li Junzhen,

Han Wenggong and Yang Yunling. Lastly, the manuscript has been revised and finalized by

Dai Jinxing, Wang Tingbin, Song Yan and Zhang Hongnian.

AUTHORS
August, 1997
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