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Synopsis

This book presents a summary of studies on porosity texture in clastic reserviors of the major oil—and
gas—bearing fields of China. Among the main topics treated are types, grades and charactenstics of porosity
and origin of pore textures. Apart from a brief bilingual written account in Chinese and English, the main
contents of the book include a select collection of 630 color photographs, SEM and cathodeluminescence
photomicrographs as well as illustrations presented to depict the authors’ views. The whole book contains
abundant information and valuable photographs and includes new approaches to classification of porosity
types and pore textural grades as well as a concise synthesis of characteristics of pore texture in clastic reser-
voirs of the major hydrocarbon—bearing basins of China. As the first comprehensive and systematic treatise
on pore texture in clastic reserviors of China, it should prove a greatly useful source of reference for teachers.

researchers as well as specialists working in the field of petroleum geology and oil exploitation.
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Preface

The study of reservoirs as one of the essential conditions for the formation of
hydrocarbon accumulations has long been the subject of great importance to both the
hydrocarbon explorationist and exploitationist. Reservoir rocks are generally divided into
clastic, carbonate and other rock types, among which clastic reservoirs are the most abundant
and important. Many of the major hydrocarbon reservoirs so far recognized in the world be-
long to this type, as for instance the major fields in the west Siberian basin of the Soviet Union
(the giant gas fields of Urengoy and Yambuer and the large oil field of Samotror). the Burgan
field in Kuwait, the Bolivar coastal field in Venezuela, the Brudhoe Bay field in the U. S. and
the Groninger field in the Netherlands. In China, the major hydrocarbon reservoirs are also of
the clastic type, except for some fields in North China (the Rengiu field) and in the Sichuan
Basin, and the oil and gas producing areas in the Tarimu and Ordos Basins, where carbonate
reservoirs are found instead. Thus, the study of clastic reservoirs is not only directly relevant
to the exploration for oil and gas and their effective development, but is also important 1n en-
riching and enhancing the theories of petroleum geology concerning the formation and occur-
rence patterns of hydrocarbon accumulations.

Extensive studies have been done and are still being done on reservoirs from different
view points of the explorationist and exploitationist using multiple methods including both
megascopic and microscopic analysis. This book presents some of the results we obtained in
undertaking the research project entitled ” Pore Texture, Diagenesis and Hydrocarbon Migra-
tion in Clastic Reservoirs of China” funded by a grant from the National Natural Science
Foundation of China. It gives a summary of porosity texture in clastic reservoirs of China
from a microscopic standpoint. Included are three separate sections: (1) Principal porosity
types in clastic reservoirs; (2) Grades and chief characteristics of pore textures in clastic reser-
voirs and (3) Origin of pore textures in clastic reservoirs. Although each section embodies a
brief written account, the leading objective is to express our views by means of photographs
and illustrations. Thus the main contents of this atlas comprize some 630 photographs and il-
lustrations selected from our first—hand studies of a large number of oil and gas fields, in-
cluding in particular the results of examination of more than 5000 samples from the major oil
and gas fields of China as well as those of our predecessors that are relevant to the subject.
Looking through these photographs and illustrations, the reader may note the following fea-

tures of this book:




1. According to the principle that the ideal classification for porosity should be one that
not only defines the porosity type clearly but also proves applicable to use in the appraisal of
reservoirs, we have proposed a classification scheme that recognizes 8 porosity types based
primarily on the mode of occurrence of porosity and at the same time taking dissolution fea-
tures into consideration. Characteristics of these different porosity types such as their mode of
occurrence are illustrated by means of representative photographs. This undoubtedly will be
of great value in practical use in helping to distinguish different porosity types and appraise
quality of reservoirs.

2. The sum of all geometric aspects and the arrangement of various types of pores as well
as pore throats connecting them in reservoir rocks, 1. e. the general physical appearance of oc-
currence of pores and pore throats, is defined in this book as pore texture. The quality of pore
textures is an important criterion for evaluation of reservoir quality. According to certain va-
riables, pore textures are classified in this book into 3 grades which in turn are divided into 6
sub—grades. The main charateristics of these pore textural grades are at the same time illus-
trated by means of typical photographs and illustrations. They will prove a useful source of
reference for evaluation of reservoir quality. A considerable number of photographs are in-
cluded in this part with regard to reservoirs of different textural grade and especially to disso-
lution porosity in low—permeability reservoirs. It is hoped that great emphasis will be placed
on this type of porosity and its development patterns so as to further exploration for
hydrocarbons in China, especially in hydrocarbon exploration at deep levels.

3. The present textures of porosity of reservoir rocks are doubtless the result of modifica-
tion of primary pore textures by diagenetic processes. It is known that diagenetic changes are
strongly affected by the original mineral content and texture of the rock which in turn are
governed dominantly by the process of deposition. The factors of deposition (lithology and
facies) and diagenesis are therefore the two major concerns in the inquiry into the origin of
textures of reservoir porosity. This book is primarily concerned with diagenetic processes and
gives an account of their influence in the form of photographs and illustrations, whereas the
factor of deposition will not be extensively discussed; data bearing on this aspect are intended
to be presented in a separate book on the same subject of this research.

The photographs and illustrations were initially intended to be arranged organically in a
whole so as to illustrate more effectively the character and origin of porosity textures. Later.
as the cost of inserting color photographs betweem SEM micrographs proved markedly high-
er in the course of composition of type, an arrangement of the two kinds of photographs each
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in three parts had to be adopted instead. To compensate for this defect, correlation i1s made as
far as space permits in the captions of photographs.

The participants in this research project are Di Shixiang, Zhu Zonggi, Qu Zhihao, Chen
Jingwei, Lu Huanyong, Liu Yiqun, Zhang Jingong and Bai Yirun. Di Shixiang is the chief ed-
itor. Thanks are in particular due to Lu Huanyong., Liu Yiqun and Zhang Jingong Who as-
sisted with so many practical matters in the compilation of the book. We also acknowledge Li
Taohong and Liu Yiqun for the translating of the manuscript and illustration captions into
English respectively. In undertaking this research, we have also received generous help from
the Beijing Scientific Reserch Institute of Petroleum Exploration and Development and its di-
vision at Langfang, the Research Institutes of the various oil fields, the 3rd Petroleum Geolog-
ical Surveying Brigade of the Ministry of Geology and Mineral Resources, the Wuxi Central
Laboratory of Petroleum Geology of the Ministry of Geology and Mineral Resources, and
the Analysis Centre and the Department of Geology of Northwest University. They carried
out the analyses and some of them even provided samples and data, which contributed con-
siderably to the completion of this research. In particular, we acknowledge with thanks Yang
Wanli, Ye Dequan, Xing Shunquan, Li Zhongrong, Ren Jiwen, Wang Binghai, Wang lJie.
Zheng Changming, Wu Tao, Li Daopin, Yan Hengwen, Ma Zhongyi, Yang Junjie. Zhu
Yiwu, Huang Yueming, Zhang Shaoping, Xu Shirong, Yang Xueyong, Liu Qingguo. Gao
Yurong, Cao Jiankang, Jin Yanglian. Yong Tianshou, Jiang Xianting, Wang Guomin. Che
Zuowu, Zhao Chunyuan, Ren Jian, Zhu Jiawei, Di Shigi, Yang Xiaocheng, Xie Qiuyuan.
Zhou Qisheng, Zhou Huanmin, Zhang Fuli, Wang Xiren, Li Peigi and Hut Chaoying. These
individuals were especially helpful and among them Yan Hengwen, Wang Xiren. Li Peiqi.
Cao Jiankang and Zhang Shaoping were even immediately involved in part of the research
work and provided valuable photographs. Finally, for their contribution and help in the prep-
aration of this book, we wish to thank Liu Yangshu, Luo Zhengqian and Guo Q1 of the
Drafting ‘Division, Li Lihong of the Studio, and Miao Jianyu of the Teaching and Research

Division of Petroleum Geology, the geological Department of Northwest University.

Di Shixiang
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Illustration and abbreviation:

1. The numbers in brackets (for example: 2, 3, 61—66) represent the numbers

of photographs and figures of capillary pressure curve.
2. The abbreviations in the explanation of photos

XN—Crossed nicols
SEM—Scanning electron microscope
CL—-Cathodoluminescence
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Fig. 2 Triangular statistics diagram of major porosity classes.

. @ and « are plots for one, 10, and 100 Samples respectively
Point A—porosity with 100 percent of int¢rgranular pores
and intergranular dissoluticn pores
Point B—porosity with 100 peccent of intra—filling, intragranular
pores, intrafilling and intragranular dissolution pores.
Point C—porasity with 100 percent of fracture pores and

fracture dissolution pores
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