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Preface

This book is written based on part of the research products of the “Eighth-Five Year Plan”
key research project sponsored by China National Petroleum Corporation titled as “Study of
Oil/Gas Reservoirs in China”. The interest formations of the study are Devonian and Carbonif-
erous Systems developed in Guizhou and Guangxi Provinces at the passive continental margin of
Southern China and the Trassic Systems developed in the juncture areas between Hunan and
Hubei Provinces at craton. The working area is about 0.36 X 10%km?.

Layered dolomite is the major oil /gas reservoirs of carbonate rocks in the world,and is one
of the effective reservoirs for diversified nonferrous metal sulfide minerals and some non-metal
minerals as well. Sichuan basin has various oil/gas producing formations, of its 13 known pro-
ducing formations, 8 are the carbonate reservoirs, of which except that the Daanzhai Section.
Ziliyjing Formation of Lower Jurrasic is muddy-Shelly limestone of Lacustrine Facies, and the
Lower Permian has better developed biogenic limestone than dolomite, in all the other producing
formations, the layered dolomite is the predominant reservoir type,such as Dengying Formation
of Sinian, Huanglong Formation and Jialinjiang Formation of Lower Trassic and Leikoupo For-
mation of Lower Trassic. The maximum effective thickness of reservoirs in Dengying Formation
of Sinian reaches 50~ 120m, and that of Jialinjiang Formation of Middle Trassic reaches 50 ~
100m. Dolomite is also the major reservoir type in some other basins of China. For instance, the
gypsum-salt bearing layered dolomite reservoirs in Majiagou Formation of Ordervician in Ordos
Basin, its being currently the gas reservoir with largest area and richest reserves proved in Chi-
na; The layered dolomite of Wumishan Formation of Sinian, being one of the major oil/gas
reservoirs in Hubei oil field; and in Tarim Basin also developed layered dolomite reservoirs in
Lower Ordervician. Layered dolomite is also the worldwide predominant carbonate reservoir,
such as the Permian in Permian Basin of North America, the Devonian in Alberta Basin the Up-
per Devonian in Cabin Creak oil field of Weiliston Basin, the lower Cretaceous in comenche area
in Texas of America, the Charles formation of Mississppian in Midel oil field of Canadal, the
Carboniferous and Permian in wuketir gas field and the upper Devonian in Furjia-Wular Basin of
Russia, the D interval in Arab Formation Jurasic of Middle East,etc.

Oil/gas and production data in the world indicates that about 50% of cil/gas reserves and
production are from carbonate rocks,of which 80% is from layered dolomite. In China, although
large numbers of oil/gas reservoirs have been discovered in carbonate, especially in layered
dolomite, the reserves and production of oil/gas obtained are much lower in comparison with
that in some other countries Presently, the world ratio of oil remaiming reserves vs. gas remain-
ing reserves is around 1:1,whereas that in China is much greater, reaching 9:1, and for carbon-

ate reservoirs, this ratio is even much lower. By now except in Sichuan Basin, no significant
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breakghrough on il /gas exploration has been ever made yet in Southern China continental ar-
eas. To study carbonate rocks particularly the layered dolomite covering its petrology, geochem-
istry, distribution, formation, evolution, pores and permeability etc. to understand its spatial dis-
tribution and establish the gealogical model of layered dolomite reservoirs of interest areas is of
great significance to the improvement of the current situation. It will not only provide references
for the exploration activities of Southern China, but also can work as a reference model for the
oil/gas exploration and prediction in layered dolomite in other areas of China. This is the point
of departure of the Science and Technology Bureau of CNPC to have this project in progress.

On July 21— July 26 of 1996, “CNPC Meeting on Qil and Gas Exploration in Southern
China” was held in Sanya City, Hainan Province. Mr. Zhou Yongkang, the former president of
CNPC empbhasized in his closing remarks that “The original southern China basin was in a fa-
vorable position in Tertis domin during Paleozoic to middle Trassic with their oil/gas bearing
features and quantity similar to those in other Tertis areas in the world. The large numbers of
paleo-reservoirs,over 1500 oil seepages and the oil /gas shows in over half wells drilled in Paleo-
zoic formations in Souther China areas all suggest that oil /gas are widely distributed in these ar-
eas and is of very fine exploration prospects.” The importance of the Paleozoic and Trassic lay-
ered dolomite of Southern China is well reflected in this speech.

In Southern China continental segment, the Middle—Upper Paleozoic formations are best
developed in Guizhou and Guangxi areas. There Devonian and Carboniferous carbonates reach
1000~ 5000m or more in thickness, and in the juncture areas of Hunan and Hubei Provinces,
only the lower Trassic carbonate alone can be thick to 1139~ 1887m. In these carbonate forma-
tions of great thickness are widely developed various dolomite rocks which occurred in the field
with diversified occurrence, such as scattered small patches, regular or irregular fine veins,
patches and lumps with different size and shapes, small lenticles, irregular paternosters, large
lenticles isolated or occurred in lines in profiles, layered - like ones distributed along bedding, or
vein-like ones crossing bedding as well as the thick dolomite (may reach over 100m) with stable
regional distribution. Except that the thick dolomite is formed through penecontemporaneous
metasomasis mechanism, all the dolomite of other occurrence above are obviously the products of
limestones replaced by dolomite under the control of one or more geological elements during dif-
ferent post-deposition diagenesis phases and different diagenesis environment. The content of
dolomite varies greatly in dolomite rocks, it can be high to over 90% , sometimes a thick
dolomite body can be even totally composed of dolomite,and it may also be bow to 30 % ~50%
or even lower. The boundary between dolomite and its host limestone can be very clear,or show
a transitional relationship between the two rocks. It will not make any sense if we study all
those dolomite of different occurrence above,our interest dolomite are those which can serve as
commercial oil/gas reservoirs. Usually these dolomite are widely distributed and extended, and
contain over 30% or dolomite, such as those layered-like large lenticle of vein dolomite and thick
layered dolomite with stable regional distribution.

This research project is based on detailed study on about 40 surface profiles and coring
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horizons of dolomite. In the progress of our study, we attached great importance to the sedimen-
tary environment of layered dolomite in defferent geological formations or intervals, carefully
observed, traced and measured the occurrence of dolomite, paid attention to the contact relation-
ship between dolomite and limestone as well as the development and distribution of pores, and
also systematically cored dolomite samples. The great amount of field study and Lab analysis re-
veals that sedimentary environment ont only controlled the composition and textures of original
sediments, but also controlled the mechanism of dolomitization during syndiagenetic and burial
diagenesis phases. The areas of Guizhou and Guangxi Provinces were in the passive continental
marginal area during Paleozoic, where the two NW and NE oriented basement fractures created
a paleogeographical pattern composed of continental-linked platform isolated platform and
trough in between. The layered dolomite formed by different dolomitization mechanism in dif-
ferent sub — sedimentary environment are quite different in their occurrence, scales, distribution
and porosity and permeability development.

Based on thin section identification and analysis of dolomite samples and combining with
field and well data also integrating petrology with geochemistry, sedimentary environment with
diagenetic environment diagenesis phase with dolomitization and its evolution and inorganic dia-
genesis with organic diagenesis, we carried out the correlation analysis of various related data
and established the conceptual models of layered dolomite reservoirs of interest horizons of the
working area. These models includes:active tial pumping dolomitization model, active seawater
pumping dolomitization model, dorag mixed dolomitization model, carmibalazation squeeze
compaction flow dolomitization model, squeeze compaction flow participating with participation
of organic matter dolomiization model, buried hot-water dorag dolomitization model, buried hot
brine dorag dolomitization model, and texture hydrothermal dolomitization model associated
with regional faults.

Although this book is the product of our “Eighth-Five Year Plan” research project, the
great numbers of original data are accumulated during the past many years by the Carbonate
Research Division of Southwest Petroleum Instiute , which the author belongs to, through re-
search projects of CNPC during the “Seventh-Five Year Plan” titled as “Study on the Paleogeo-
graphy Oil/gas Bearing Features of Devonian and Carboniferous of China” and “Marine Carbon-
ate Petrofacies Models in Southwestern China Areas and its Application in Qil and Gas Explo-
ration”, as well as the project sponsored by the State Natural Science Funding Commission ti-
tled as “Study on Late Paleozoic Deep Water Carbonate and its Controlling on Oil/Gas and on
Mineral Deposits” ( Funding number 4880109 ). This book, therefore, is the crystallization of
wisdom and contribution of many our colleagues. 1 sincerely thank Prof. Huang Jixiang, Prof.
Shen Shaoguo, Prof. Lin Weicheng, Prof. Zhang Tingshan. Associate Prof. Zhao Jinsong and
Associate Prof He Yuanxin et al for their great effort provided to the project. I also appreciate
the help of many our graduate students and the disinterested assistance of Prof Wu Zhi from
Guangxi Geology Research Institute on both our field work and Lab analysis as well as the help

on various aspects of Mr. Zhang Kebei and Mr. Zhang Hejian from Guangxi Petroleum Explo-
Vi



ration Bureau.

I appreciate the project Evaluation Group leading by Prof. Qiu Yinan for their comments
on our final report “suggest to make some necessary revise and be formally published” based on
the academic level and the practical application of our project in the oil/gas exploration of lay-
ered dolomite of China and also appreciate the Science and Technology Bureau, CNPC and the
“State Key Laboratory on Qil/Gas Reservoir Geology and Development Engineering” of South-
west Petroleum Institute for their sponsoring the publication of the book.

Author
March,1998.

Finished in south west petroleum Institute
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