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PREFACE

China has rich resources of petroleum and natural gas. More than 900 years ago.
Shen Kuo (1031-1095 A.D.), a great seientist of the Song dynasty, created the word
“Shiyou (Petroleum)” for the first time, and he reached a scientific conclusion that
“petroleum is lying underground in enormous guantities.” China’s ingenious people
also have a long history of developing and utilizing oil and gas. As early as the Han
dynasty. 2000 years ago, Chinese people had drilled wells to recover natural gas as the
fuel material for making salt in Sichuan.

The modern chinese petroleum industry started from 1878. In that year, a
mineral—oil department was set up to manage oil and gas resource in Taiwan
province. The chinese petroleum industry, however, developed very stowly and with
terrible difficulties, due to thousands of years of feudalism and a century of aggression
from imperialist countries. By 1949, the annual output of crude oil was only 120000
tons (876000 barrels).

After the founding of new China, the national petroleum industry has been rapid-
ly developed. Over 36 years, a large scale oil and gas exploration was implemented in
both compressive depressions in the west and rift basins in the east. The work
included more than one million kilometers of seismic-line and over 60000 wildcat and
production wells. More than 200 oil and gas fields have been discovered in 17
provinces, municipalities and autonomous regions including Dagqing’s giant oil field
and Rengiu’s buried hill oil field. Up to now, China has 16 large oil and gas industry
bases. In 1987, annual oil production reached 134 million tons (9872 million barrels),
and China became the fourth biggest oil production country in the world.

Unlike that from other oil production countries, most of the oil recovered in
China is from nonmarine sedimentary recks. This proves that continental source
rocks can generate large amounts of hydrocarbon to form big oil and gas fields as well
as big oil-gas provinces.

In the past 36 years, most of our exploration has been on Meso—Cenozoic oil
bearing basins. These basins in China have special characteristics, that is,they are all
continental sedimentary basins and most of them superimposed on Paieozoic marine
sedimentary basins to form complex oil and gas bearing basins, in which there are rich
oil and gas resources.

We have discovered & large amount of oil and gas reserves, and have pained




enormous experience and a great deal of useful petroleum geological data on the ex-
ploration of continental oil and gas fields. We have developed a series of methods and
theory of petroleum geology. including the transformation from continental organic
matter to hydrocarbons, lacustrine sedimentary systems, composite oil and gas accu-
mujations and the evaluation of oil and gas resources, ete. In addition, we have rich
experience in exploriug and developing fractured oil and gas fields in marine
carbonate rocks.

“Petroleun Geology of China”is a series about the practice and experience of ex-
ploration 1n China. [t contains petroleum geological data and knowledge from all the
main oil and gas basins and areas favourable for exploration both on—shore and
off-shore. It is the first series to publish systernatically this type of works covering the
history and results of China’s petroleum exploration since the founding of the new
China, and it will show the great achievements of the oil and gas exploration of our
‘country.

Some large areas in oil and gas bearing basins in China have not still been
developed. The publication of “Petroleum Geology of China” will be of great help in
discovering new ojl and gas bearing areas through the utilization of the knowledge
and experience we have obtained. It also will be of a great value for the further
development of petroleum and natural gas industry and technology of petroleum
geology of our country.

Based on the administrative regions in which oil fields, exploration bureau and
petroleum companies are located, and taking into consideration of geological tectonic
units, “Petroleum Geology of China”is divided into 16 volumes, as follows:

Vol. 1. Introdugtion

Vol. 2. Daqing, Jilin Oil Field

Vol. 3. Liaohe Oil Field

Vol. 4. Dagang Oil Field

Vol. 5. Huabei Oil Field

Vol. 6. Shengli Oil Field

Vol. 7. Zhongyuan, Nanyang Oil Ficld

Vol. 8. Jiangsu—Zhejiang—Anhui and Fujian

Vol. 9. lianghan Qil Field

Vol. 10. Sichuan Oil & Gas Field W

Vol. 11, Yunnan—Guizhou—-Guangxi

Vol. 12. Changging Oil Field

Vol.  13. Yumen Oil Field

Vol. 14. Qinghai-Tibet
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Vol. 15. Xinjiang

Vol. 16. Oil & Gus Bearing Areas on the Continental Shelf and Its Neigh-

bouring Regions

“Petrolenm Geology of China”, compiled by scientisis and experts from many de-
partments all over the country, is a fruit of collective efforts. In the course of compila-
tion and publication, we have had much help and support provided by the leaders of
the Ministry of Petroleum Industry and its departments, the Research Institute of Pe-
troleum Exploration & Development, and Petroleum Industry Press. We wish to
acknowledge our deep gratitudes to all people and organizations which joned in and
supported the work here.

Although each velume has its own emphasis due to the different exploration his-
tory and geological conditions of each basin (region), they all try to give readers clear
and reliable information and views of the characteristics of the regional and
petroleum geology, and will be added to and enhanced as exploration and scientific
knowledge improves.

Editorial Committeé of “Petroleum Geology of China™
Beijing, P.R.C., 1987.



ik )
# )
% )
#= )
FF EREFT LB UBIOE PR v )
EoF HEAMFBEEFREA84 ~ 1949 ) (9
¥ ARBEARNEA90E ~HAE)
g%

EAk

#FoW
EWE

R

o

EZF

E ki

ERY ﬁmimm9 ..................................................

AR CE s b RN kot
FEE HAEBRFEM

F—F I (R )EBR Ao e n et e
FH FEAHMEBMIE e (118 )
FEW EBABEHFASE (125)
BH AL {135)
EFARE BBREEHERE i e (151)
BT B B (151)
FoF BRBREEBERNBL - (152)
FEN BBMEEFEEAEE (174)
FOY BBREEEERREHMEER (193)
%‘tﬁ j(j(fdz_,}ﬁ ................................................ e (206)
A AR AR ER AL e (206 )
FoA BRAMAREENAG G BG ermene (213)
FEAH AXHBRAEAGREGEEREY (219)



i

NE WA

[ T TR

Bl REEBE e

oY HAEEE&HL -

B EAEER o

EAE HRELFHME o

F-F REWERZER4AEL -

Fo HABBEEET oo .
BIH REHBBRBGIER s
WY BEAEHERHE
EEY THARFRUEHHARESS -
B E BT AL e

-9 B B o

g% MERE -~

BE2% NEAR o

B NEHFHARK oo

FEAY NTLAR o .
Fx NI AR e
Eh—F FEFARBRERTE e ,
¥4 BEALRAZZEAPHAGFFOSTN - .
E-% FoagBAAEERMETR o

FE% GPAOAFAFEENSHEH o

Fu AERRBEWEARNLERA

FRY AEFEFNERKIOR

BRE O BAEHE

. S P PP



[

*

-

3

o

CONTENTS

. Introduction - (1)
1.1 Geography - (1)
1.2 Petroleum eXplOration « = e serm e sn s i s e (30)

. History of exploration ===« s e e vinee o S (6)
2.1 The period of ancient germinal industry (before 1840} - (6
2.2 The period of geology survey (before liberation 1841—1949) -« vrve e (9 )
2.3 The period of exploration and development (since 1950s) (12)

. Stratigraphy - © (28}
3.1 Introduction - (28)
3.2 Stratigraphy desoription - (33}

. Structure -+ - L B0}
4.1 Tectonic background - ( 80)
4.2 Characteristics of structural cycle and evolution - - (82)
4.3 Main faults - - (87
4.4 Folded structure - 88)
4.5 Division of structure unit =« - - (96)
4.6 Structural controls over oil and gas - (109)

. Generation and evolution of oil and gas - - (1
5.1 Source rock classification =« v+ et e ()
5.2 Main source rock description - - (118)
5.3 Geological condition of source rocks - -+ (125)
54 Evolution of oil and gas == e rrees e isenes s e e (135)

. Carbonate reservoirs - (151)
6.1 Introduction - - (151
6.2 Characteristics of carbonate reservoirs = rm e s e ceee (152)
6.3 Carbonate reservair (ype ==+ es o e - (174)
6.4 Geological factors of carbonate reservoir devclnpmem - (193)

. Hydmgeology e e e e s e s s s e (D()6)
7.1 Chemical features of oil field water and its distribution - (206)
7.2 Hydrodynamic sysiems of oif and gas pools in the basins - < (213}
7.3 Hydrogeological controlling over hydrocarbon migration and accumulation

tesaes teeneseassen iae . (219)

. Oil and gas pools - (224)
8.1 Introduction - - (224)
$.2 Characteristics of oil and gas pools - (227
8.3 Classification of oil and gas pool - - (231)
8.4 Example of oil and gas pools - {235)

. Dlst“h““on Oro\l ﬂnd £as ﬁclds R T T L LR L R LR R (266)



9.1 Favourable match of source—reservoir—seal rock - (2000
9.2 Favourable reservoir facies zone - - ves s s e (7N
9.4 Moderately—folded anticline—

an important accumulating si te for gus pool

20

9.5 Accumulating condition in Meso—Cenozoic ring depressions -+ (290)

m Ol and gas diStriGls = -+« e ser sos s wos e e e e (09
10.1 Introduction - -« - ©(299)
10.2 East Sichuan gas district - (304
10.3 South Sichuan gas district (350}
10.4 Southwest Sichuan gas district -« e = v e v (380
L(h5 Northwest Sichuan gas district 424
10.6 Central Sichuan oil and gas district + (440)

11. Resource fosecast and exploration prospect - - {459)
L1 Resource evaluation and forecast of Upper Sinian to Middle Triassic =+ {460}
11.2 Coul—generating gas resource evaluation and forecast of Upper Triassic -+ {481)
11.3 Resource evaluation and forecast of Ziligjing Group of Jurassic - (48%)
11.4 Tlustrationas about the forecast of resource (491)
I1.5 Cognitions about résource evaluation results -« = serme e oo (493)
11,6 EXPIOTALION PROSPOCE - e wwe wrr oo v ns seo mes so ottt st 499)
Appcndix L R e R EL L TR L IR LR LR (501)



BT oM EEAR
Pa I R A T I A FRES, B U AR A i, R L -t
W E R, AR AL 287 % 32740 0 AR 102730 E 110" 2. HEBUH REAILR
ARHFE, ERESFTHAE (B - 1), SmEAEEE0, FEXEL. &b
RS, WERAEWL. ERR AL, IRbl. o R RNl S AR
Mordr B AR, A A S AR B MR 1000 ~ 3000 X2 M, W& £
AR LR Rk 3099 K, MEITIER, B TAMTIRLARE.

S
N

DL T BE

B 1-1 NI R4S R i i



