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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 scientist of the Song dynasty, created the word “Shiyou (Pe-
troleum )” for the first time, and he reached a scientific conclusion that “petroleum is lying
underground in enormous quantities.” 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 1887, a minerai—oil de-
partment was set up to manage oil and gas resource in Taiwan province. The Chinese petrol-
eum industry, however, developed very slowly and with terrible difficulties, due to thousands
of years of feudalism and a century of aggression from imperialist countries. By 1949, the an-
nual output of crude oil was only 120000 tons (876000 barrels).

After the founding of the People’s Republic of China, the national petroleum industry
has been rapidly developed. Over 36 years, a large scale oil and gas exploration was imple-
mented in both compressive depressions in the west and rift basins in the east. The work in-
cluded more than one million kilometers of seismic line and over 60000 wildcat and produc-
tion wells. More than 200 oil and gas fields have been discovered in 17 provinces, municipali-
ties and autonomous regions including Daqing’s giant oil field and Renqiu’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 (987. 2 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 rocks. 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 ba-
sins. These basins in China have special characteristics, that is, they are all continental
sedimentary basins and most of them superimposed on Paleozoic marine sedimentary basins
to form complex oil and gas bearing basins, in which there are rich oil and gas resources.

We have discovered a large amount of oil and gas reserves, and have gained enormous
experience and a great deal of useful petroleum geological data on the exploration of conti-
nental oil and gas fields. We have developed a series of methods and theory of petroleum ge-
ology. including the transformation from continental organic matter to hydrocarbons,
lacustrine sedimentary systems, composite oil and gas accumulations and the evaluation of oil
and gas resources, etc. In addition, we have rich experience in exploring and developing
fractrued oil and gas fields in marine carbonate rocks.

“Petroleum Geology of China”is a series about the practice and experience of exploration




in China. It 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 systematically this type of works covering the history and results of China’s petrol-
eum exploration since the founding of the People’s Republic of 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 oil 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 indus-
try and technology of petroleum geology of our country.

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

Vol. 1. Introduction

Vol. 2. Daging, 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 Field

Vol. 8. Jiangsu—Zhejiang-Anhui and Fujian

Vol. 9. Jianghan Oil Field

Vol. 10. Sichuan Oil &Gas Field

Vol. 11. Yunnan—Guizhou—Guangxi

Vol. 12. Changging Oil Field

Vol. 13. Yumen Oil Field

Vol. 14. Qinghai—Tibet

Vol. 15. Xinjiang

Vol. 16. Oil & Gas Bearing Areas on the Continental Shelf and Its Neighbouring Re-
gions

“Petroleum Geology of China” , compiled by scientists and experts from many depart-
ments all over the country, is a fruit of collective efforts. In the course of compilation 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 Petroleum 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 volume has its own emphasis due to the different exploration history and
geological conditions of each basin ( region), they all try to give readers clear and reliable in-
formation and views of the characteristics of the regional and petroleum geology. and will be
added to and enhanced as exploration and sctentific knowledge improves.

Editorial Committee of “Petroleum Geology of China”
Beijing, P.R.C., 1987.



H =

F—F WEHSEMREE
¥—F pRMEBRIA

EEY-LE
L g

| %% pi %E

W A A R
ﬁ

%=

%

&1 et e e e e e e ee et eed e e e e e e e e e
S BBBE B e e e e
£ . e een ern e een e e e

ﬁi&#fjﬁ&_ﬁi&g@_}r@ﬁu et eee e ae e eee ces hee e e aee esmes e aes s

%:‘t}p" ﬁiﬂ_@ﬂ*ﬁ»”’" [T ITRuN

% ¥ %ﬁﬁ%ﬁ%.mmmmm-m”

%%Xﬁ e e
EZE KIBRAN

|

—_—

i

%

\

1%O$m%ﬁﬁ%
o s B B (1950~19564 £) -

fﬁ =% of =%

DS 3 W W | R

W =

L

&E&mﬂzﬁ

|
< <

LN

Ed
i £E%%
-_!—pP

TR AR ENZART A (1956~1977 #) -
&%Tﬁﬂzm%ﬁ%k%ﬁﬁ%(m%%4%9$)

......

ﬁﬁ%&%%ﬁ%l&%ﬁ/ﬁk Iiﬁﬁ

(3)
(6)
(6)
(8)
(10)
(12)
(15)
(15)
(19)
(26)
(26)
(29)
(33)

(37)
(37)
(39)
(42)
(42)
(43)
(44)
(49)
(57)
(57)
(88)
(99)
(99)
(102)
(106)



FRE @Tim.”mmm"

i
e = I |
< o

" _
HHEHFT TR T AT T AR S > RHHCEBEB 888N

|

N

e HOE I

%

bl

STt

w E

RAERA

|

o

AR R SEH

=%

¥

T

C

b v b e BOE I

B
A b b o =k

JE S B ML ERAL BB oo e e e e e e e
T R
BT BRAR AL woeoemeeme ses e e e e e et
THPE LY, vovrr oo ver e e e e s et
%%; e et te ee et et ieeees s aeesen tee eae sen en san v nen eas b nen ren ae
%%E%Eﬁ M HEBRAE e eeeoer e e e e s e
G BB A B S [ AR ve v e e e e e e e e e s e
%ﬂﬁﬁgféﬁmﬁﬁﬁéﬁ%m.mmmmmmmm“
R L2 Y =T JITRIRRP IR e e e e et e e
JKSCHEJEE e eee vee eee mom men e e et e e
DT A ST SRR L oo vee e oee e ves e s e s et st
AT H B 4 K AR A woevee voe e e ns s s st
KR AL ZEARAE v vee oo e e e e e e e
BT oovvererenne e e e e e e e e e
ﬁ%kﬁﬁ%ﬁ.mmmmmmmmmmmmmmmmm“
B IR AR ARAE v oevvovere von sen s s s e
%ﬁ%@.mmmmmmmmmmmmmmmmmmmm“
ﬁﬁﬁﬂ&%%ﬁm.mmmmmemmmmm“
Emﬁ%@.“”m“mmmmmmmmmmmmmmm“
BERETY Rl o vee e e e s e
BB G AT JEAE +ee e e e e e e e
TG T M T A eevee e e e e e st e
BT FLAR G F oo eeeee e e e e s e e s
T T B GH H v e ee e een oo e s s s s
ST P Fl  woe e eeeeeeee sen see e e s s e

(113)
(116)
(119)
(121)
(121)
(138)
(142)
(147)
(167)
(167)
(175)
(205)
(216)
(219)
(221)
(221)
(224)
(227)
(259)
(269)
(270)
(271)
(273)
(277)
(287)
(294)
(294)
(304)
(307)
(309)
(311)
(327)
(334)
(338)
(347)



><\,

jt £ i H

#u@WE(A%Emﬁﬁﬁ%m@ﬁ)

(350)
(352)
(354)
(356)
(359)
(363)
(371)
(371)
(377)
(385)
(389)



CONTENTS

Part 1 Geological Outline of the Xinjiang Oil and Gas Province
1. Geographical Outline
2. General Situation of Petroleum Exploration
2.1 Embryonic Stage
2.2 Major Breakthrough Stage
2.3 Slow Development Stage
2.4 Comprehensive Development Stage
3. Tectonic and Paleogeographic Framework
3.1 General Tectonic Configuration
3.2 Paleogeographic Framework
4. Classification of Sedimentary Basins and Analysis of Hydrocarbon Potential
4.1 Classification of Sedimentary Basins
4.2 Analysis of Hydrocarbon Potential
References
Part 1] Junggar Basin
1. General Situation
1.1 Geography
1.2 Petroleum Exploration
2. Exploration History
2.1 Brief Account of Exploration before 1950
2.2 Period of Sino—Soviet Joint—Stock Company (1950~ 1954)
2.3 Discovery and Expansion of the Karamay Qil Fields (1955~1977)
2.4 Vast Petroleum Exploration of the Junggar (1978 ~1989)
3. Stratigraphy and Sedimentary Facies
3.1 Stratigraphy
3.2 Sedimentary Facies
4. Tectonics
4.1 Tectonic Background
4.2 Major Faults
4.3 Formation and Distribution of Structural Belts and the Local Structures
4.4 Tectonic Units
4.5 Tectonic Evolution of the Basin
4.6 Relationship between Structures and Hydrocarbon Distribution
5. Oil Generation
5.1 Geochemical Characteristics of the Crude Oil
5.2 Source Rocks



10.

11.

5.3 Evolution of Oil Generation from Organic Materials
5.4 Oil—=Source Correlation

Reservoirs

6.1 Brief Account

6.2 Lithology and Petrophysics of the Reservoirs

6.3 Characteristics of Reservoir Space

6.4 Effects of Post Deposition and Diagenetic Processes to the Reservoirs
6.5 Distribution of Favourable Reservoirs
Hydrogeology

7.1 Outline of Regional Hydrogeology

7.2 Division of Hydrogeological Regions and Belts

7.3 Chemical Characteristics of Each Field Water

7.4 Geothermal Resources

Natural Gas

8.1 Distribution Characteristics of the Natural Gas

8.2 Geochemical Characteristics of the Natural Gas

8.3 Types of Gas Pools

8.4 Geological Evironment for Gas Generation

8.5 Gas Potential Prediction and Exploration Direction

Oil and Gas Pools

9.1 Types

9.2 Conditions Needed to Form the Oil and Gas Pools
9.3 Distribution Characteristics of Qil & Gas Pools
Geology of Each Oil and Gas Field

10.1 Karamay Qil Field

10.2 Baikouquan Qil Field

10.3 Hongshanzui Oil Field

10.4 Wuerhe, Fengchengcheng Oil Field

10.5 Xiazijie Oil Field

10.6 Chepaizi Oil Field

10.7 Dushanzi Oil Field

10.8 Qigu Oil Field

10.9 Huoshaoshan Oil Field

10.10 Beisantai Oil Field

10.11 Santai Oil and Gas Field

Prediction of Potential Resources and Exploration Direction
11.1 Prediction of Potential Oil Resources

11.2 Prediction of Potential Oil Resources Based on Traps
11.3 Exploration Direction

References




e 2 O - -

5

IR S X Tk

F—R

e, *Cil.\ill’.»\illun&u“ . et







F—5 BAMEHR

FRAET/RARX, MTHEWILME HEERZ73°307 2196° 107 ZH, &, 1
A hALEE 34° 157 f149° 307, W 164 HEFTX, ASLEERHALTZ
EREEREAH—MEX. AXMEARILFZE RILBER/REL FHLEHERERS
W AR B AF L TR IR RRERERE L EEAR S MRS
. HEPEBRIR LK, RERE 1700 ZFX, EHBEORELHTL, BRAREWE
KIHLAEE, ERREMARILGE. KiLEMEEILK S EHEFEZRADRE. TR EH LR
A, FEAHEFEIEE. BT, BRE BE. R KDRREBASE. L
LMK I B, BRI 5445 K, BI/RER 04— 7 3000 KLA b FHER L
W—RE N 2000~ 3000 K. FEFE LR —MAE 4000 kLA E, 79 EBRIMAK AR R R 8
g, RAEMABEZR FTREEEHRY 8611 X%, BRSPS —Hig: AM/RILARELERK
U #RAE 7500 KA E. ERINGRERE, Bk,

Kbt h A RV, AR EN. BEAEH. ARRM BHERAE 760~ 1500
KZIEl. WER/REM,. RETE BIRTE 250~1000 k2 @), b, DirtEHKLT
BBk WPOR-154 K, REEEM ERMMENRT . ARSI RUE. LEME
B, P, WH. S,

FHEBXOARBLETEBEANKEERNOX. FEFARGHEERFTHN. Sl
. WEE. BN, RRW. R, LER. BT, MR, sRERE. MR
W, BEAE. FREW. HPRBURFHAAFRETRARS. RESTHEAR AT,
FERWRTT X 600 {2315k b, RIFBIEEFWRIK SRR,

FRALBMBAREAR 24 BERY 700 F5FX, TENBHELAEE. B
Wil SCHOBE. SEEAM. EEMM. MR, SRDMMPAN. RIS KER
oh REFRBKH. XEBIAAALT (L AR N WA IR S iR KR
e MEAhs BIR G 1L AR RO RER B AR BT R ST R T R R, ERBUK BB
BRBE+TFEE.

HERAMGRESE TROW FREMABEHV/LA. tEERE BE
AOCLLE, BFERM/D, £30CULE. “REMRRK, 5547, EFBRBESENEALEM.
HEREH. £F7%, EFNRABOCLULE, £FSRMEET 40C. tBELREST
FERPERTT, BEF KW ZH. 7T ARFYKREE 33~38C. 197547 A 13 AME
HXMRERIE 49.6C. WRARERELFRLHNBREZ—, 19694 1 5 26 HEHEE LM
—-S2CHER R .

RARKERD, BEQIXEBEEONBEE. SFOREKRLLEMP/RRLER
B, AREWRKE, FRKERE—MTE 300 ZKE b, BLAA 600 k. HBELERS,
HEBAAX LAY, MARE LS. WRKEARFEMES LT, FRKRE 200 2XEL. B
B UIZRF BRI FEKBFE 50~ 100 2K Z . 3 BARR B AR &/ T 50 Z X,
HAHEKELE W10 BKES, REFBE KRB,

_3__




