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Preface

After forty — year large — scale exploration and development for oil — gas resource since the founda-
tion of the people’ s republic of China, more than thirty hundred-million-tons grade large oil — gas fields
have been found, annual production of crude oil reaches 1. 5 hundred million tons, thereby we have
stepped into the ranks of major oil production contries in the world. We have, moreover, accumulated a
lot of practical geological data, especially the new exploration methods and technologies. Therefore on
the basis of extensive practice, it needs systematic summation and further increase on theoretical knowl-
edge. Especially on the basis of the new tectonic view, it is used to analyse the geological tectonic set-
ting of the hydrocarbon accumulation law and oil reservoir formation of China. It will not only be of actu-
al value to deepening the cognition of mature old oil province and developing immature oil areas, new
fields, new types and new exploration depth, also make a new contribution to providing new data to the
theoretical study of the continental tectonic deformation of China.

The emphasis of this book is on the analysis of the long, complicate tectonic evolution history of
Chinese continental crust, the determination of the foundmental tectonic scenarios of different historic
stages and sedimentary framework of different property basins and their distribution (including the char-
acteristics of the structure styles and structure features formed in different historic periods) and their in-
terrelation and development on time, mutual overlap and transposition distribution on space. This will be
of momentous current significance to deepening the basic law of the basin’ s formation and development
and the geodynamic setting of continental crustal deformation, and the law of oil — gas enrichment and
distribution, particularly the law of the trans oil — gas generation, migration, accumulation and distribu-
tion.

Proceed from the analysis to the basic data, the author from the view of plate kinematics and stage
theory point, deeply sums up the tectonic difference among the East, Middle, West China, then con-
cludes the East and West both underwent complex, multiperiodic alternately compression and extension
process. The three strike — slip fault zones of Tanlu, Honghe and Altun played an important role during
the process of the deformation and dislocation. Present basins are the structure dynamic development as-
sociation of multi — perodic, polygenetic, muti — level gliding — nappe and nappe. Especially in early
Yanshan period, Chinese continental tectonic landform presented as high in the East and low in the
West, compression in the East and tension in the West, while now it transformed into tension in the East
compression in the West, three steps of low in East high in West, this is the products of Himalayan per-
oid deformation. In the West to Daxingan Ling also exists large north — east — north trend early — mid
Jurassic basins like that of Sichuan and so on.

The editor also discribed the basin’ s formation mechanism owing to the relation between orogenic
belt and basins, basins formed of orogenic chains laging behind extension and its hydrocarbon — bearing
property, and mechanism of ducile shear deformation, fluidization and dynamic local liquation, and so
on, although sketchily painted, embodys the new progress and developing tendency of the basin structure
study .



According to the characteristic of oil — producing layers basins are devided into four types, i. e.,
rift basin, foreland basin, strike — slip pull — apart basin and cratonic basin. This book moderately intro-
duced some new concepts and patterns of contemporary petroleum tectonics, profitabally probed into their
formation mechanism, and divided the prototype basins of different time into five types of superposition,
intersection, drape, mosaic and overriding on vertical direction, and believes drape — type and overriding
— type basins are very favourable for gas — oil generation, accumulation and preservation, this will be of
directing significance to the oil — gas exploration.

On the basis of a vast amount of practical data, combined with regional tectonic setting, structure
genesis and hydrocarbon host state, they were devided into over forty local tectonic styles of eight sub-
sorts belonging to extension, compression and strike — slip, three types. It is pointed out that different
plate tectonic locations have different tectonic styles favourable for oil — gas accumulation.

After synthesizing the structure types, overriding relations, evolution process and formation mecha-
nism and geotemperature field features of Chinese oil — gas basins it is thought that the major oil — pro-
ducing is in eastern extension area with high geotemperature field and gas — producing ones in middle
stable area with mid — geotemprature field, while western compression area with low geotemprature field
has both oil and gas producing formations at the same time. And it is concretely demonstrated that the
Jurassic, Permian, Triassic system of North — West area, middle — lower Jurassic series of west to Daxin-
gan Ling, Paleozoic group of North China, foreland basins in South and relic sea basins and Cenozoic
basins in North 7 Tibet, and so on, are all important oil — gas explorationn sphere, this is very impor-
tant for guiding oil — gas exploration.

In short, this book is the crystallization of production integrating with scientific research. It has
abundant practical data and high reliability, its analysis and study to the Chinese petroliferous basins is
on a higher level. It not only has actual and directing value, also is a rare precious reference material for
studying geotectonics deformation at home and abroad. At the end, I sincerely extent my cordial greet-
ings to the industrious compiler.

Ma Xingyuan

1996.10.10
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Foreword

During the past 40 years since the construction of our new country, the petroleum industry has been
developed rapidly by the hard work of petroleum geological workers. Now our country can yield 150 mil-
lion tons of crude oil per year and has become one of the most productive countries of petroleum in the
world . Since the oil is mainly focused on more than 30 large oil — gas fields with a 100 million tons of re-
serves, it is not only very important for the directing of the new fields exploration, and the deeping of the
old fields, but also has very important academic value if we can sumarize the exploration experience of
the large oil — gas fields and study their formation condition and geological rule. In view of the rich data
accumulated by the practice of the oil — gas exploration, China National Petroleum Corporation (CNPC)
determines to compile systematically the series books of “Geological Rule and Exploration Experience of
Large Nonmarine Oil — gas Fields in China” During the eighth — five — year plan. The CNPC hopes that
these books can become the important exploration and research achievements of the petroleum exploration
workers since the construction of our new country, and they can also be refered to by the leaders, re-
searchers and universities & colleges. It also hopes that the petroleum geology theory of China can be
deeped, and the development of oil — gas exploration and production can be promoted. Thus, it can be
assured that the hydrocarbon resources can meet the need of the realization of the economic development
aim around 2000. The program “Geological Rule and Exploration Experience of Nonmarine Large Oil —
gas Fields in China” is determined ard started to work under this sitiation.

This book is finished by deeping and extending the program “Outline of Tectonic Structure of Hy-
drocarbon — bearing Area in China” which is part of the general topic of “Geological Rule and Explo-
ration Experience of Nonmarine Large Oil — gas Fields in China”. It includes 1) tectonic evolution of
China continent and tectonic difference of East, Mmiddle and West China (based on Wang Tonghe ) , 2)
Style of hydrocarbon — bearing basins and division of hydrocarbon area in China (based on Li Mingjie) ;
3) Tectonic pattern, Characteristics and hydrocarbon — bearing fature in the hydrocarbon — bearing area
(based on Yang Deyin); 4) Future of exploration of hydrocarbon resowrces (based on Wu Qizhi and
Wang Tonghe ) .

We compile this book based on a qualitative, timing and quantitative criterion. The qualitative cri-
terion is to discurss the division of basin style, evolution and formation mechanism according to godynam-
ics and mobil theory. The timing criterion is to study the feature and overriding relation of basins accord-
ing to plate tectonics and periodical theory. The quantitative criterion is to analyze the sedimentary
sketch, tectonic pattern and the reverse feature of basins according to tectonic geometry and invert theo-
Iy.

The book introduces appropriately some new method, concept, model and theory from the recent re-
search of petroleum structure and try to integrate geology with geophysics, orogenic zone with basin,
shallow structure with deep one, regional tectonics with local one, static with dynamic, formation with
deformation, and construction with reformation. The book is also try to study the formation oand evolu-
tion of hydrocarbon — bearing basins and discuss the tectonic setting and the distribution rule of the for-



mation and congregation of oil — gas so that we can discover the oil — gas area which is buried and hidden
and provide new are in the exploration of oil and gas.

General Geologist Wu Qizhi is in charge of the organization and leadership of this book and Liu
Zhifang has attended the discussion and leadership for many times. Wang Tonghe works out the plot and
writes the guideline.

Nine chapters are divided and they are written respectivelly by: Wang Tonghe (Introduction, Con-
clusion, Chapters 1 —6, and part of chapter 8), Li Mingjie, Yang Defing and Wu Qizhi (Chapter 7, 8
and the first two parts of chapter 9) . Finally, Wang Tonghe writies and compiles the whole book and Wu
Qizhi examines and approves it.

While compiling this book, leaders of Institute of Geology, Geophysical Exploration Bureau have
supported us greatly and examined our figures and manuscript. Prof. Ma Xingyuan checks and approves
the manuscript and then writes the Preface. Senior Engineers Xie Xiaoan, Zhang Zhensheng and Gao
Zenghai have examined the first draft and given their suggests of revision.

This book has quoted many date from oil fields, petroleum geological exploration bureaus and
petroleum universities & colleges. We thanks for their data except that we have marked them in the
book .

Huang Shuofeng, Jiang Jun, Lin Xiaofang have also attended the work. He Xiaonai finished most
of the figures.

This book is only a tentative and periodical summary of the work. please criticize and correct them

if there are some shortcoming and errors.

—Editors



B HMIETIIIITHER ooeeeeeeee e e (1)
B A5 MBI ceveeeeereer e (1)
B AT JRPBMITE vveevrereee e (4)
%E"—ﬁ ﬂb‘mm% .............................................................................. ( 8 )
T 111 o 1 (10)
%ﬂ% ﬁwmﬁ .............................................................................. ( 20 )
%7‘(:‘,‘—3‘ fi%*@ﬁ .............................................................................. ( 27 )
%’:E ﬁﬂ*iﬁﬁiﬂﬂ‘]mﬁﬁ'—iﬁw ............................................................ ( 25 )
%_-'-’Fj %ﬁ%m&ﬁkﬁﬁ ............................................................... ( 25 )
B . BITTEARBIPGHERR oeovrrrecsrovnnsnnnnnsonensnsnenssnsanunsnannsnsunanesnans (32)
%E:ﬁ E‘Ei{ﬁmiﬁ?ﬁﬂ:ﬁﬁ ............................................................ ( 45 )
%m:ﬁ" Hﬁﬁﬁﬁ{ﬁmiﬁﬁ'f‘tﬁﬂ; ............................................................ ( 59 )
%EE *iﬁﬁiﬂﬁﬁ&ﬂ]j}%ﬁﬁ ......................................................... ( 73 )
%_:ﬁ‘ Eﬂii@aj&ﬁmiﬁ%% ............................................................ ( 73 )
%:—Jﬁ‘ ﬁm&q&ﬁmﬁ%%&ﬁﬂﬁﬁ.ﬁ ................................................ ( 89 )
gﬁ ﬁiﬁﬁfﬂﬂ"]mﬁiﬁﬂ. .................................................................. (118 )
%_‘-ﬁ‘ Q%Egﬂ@ﬁ*ﬁ}%&mﬁﬁﬂﬁjﬁ ............................................. (118)
%:ﬁ{,‘ %%Eﬁ%iﬁﬁﬂ:&ﬁﬂgﬁﬁ ................................................... (131)
%E'ﬁg‘ %mgeﬁﬁgmﬁﬁﬂ: ............................................................... ( 145)
%‘ﬁﬁ i‘quiﬂﬁk%ﬂﬁﬁ ..................................................................... (152)
%_.:ﬁ‘ Eﬁ%ﬁ;ﬁ;&ﬁﬁ .................................................................. (152)
%:iﬁ B = A i T o R PP PP TP PP PP PP PP PP PP TP PP PP (162)
%E‘Jﬁ‘ ﬂﬂ%ﬁﬁ ........................................................................... (171)
$N R, B, BAPHSEEPIHEER oo (179)
I Ll R —— (179)
%:‘-ﬁ‘ ﬁl"ﬂsﬁﬂﬂmmiﬁﬁ}ﬁ ............................................................... (184)
%E‘—Fj :P%ﬁﬂﬂﬁgmﬁﬁlﬁ ............................................................... (189)
%m*—'ﬁ l:l:: q ﬁi{ﬁﬁﬂﬁ}*ﬁ]j}%%ﬁ%ﬁﬁ ....................................... ( 194)
E+tE DEHSETHAIEBIBRETZAEPUE] oo (200)
%_.ﬁ!‘,‘ m%ﬁﬂgmm%ﬁﬁ ............................................................... (201)
%:'—T—'j %%ﬁﬂﬁﬂg%ﬁtmfﬁu ............................................................... (232)
FENE HEHERX. SERHEESHEM oo (247)
%_"ﬁ‘ m%#ﬁ&@%%ﬁ ............................................................... (247)
ek T LR T R (291)
EAE JDEHSEINSRBEIRBIERBE ----cororvererrrrrercriiiiiiiiiiiiiiiiiiie, (301)

B A MRS B HIGIE o oo vmms i savsrismmovsssosesen sees ssse s 6esss sz (301)



%:‘-ﬁ‘ mﬁgﬁﬁgﬁﬁﬁﬁ% ..................................................................
% P ettt e
%%iﬁ .............................................................................................



CONTENTS

Chapter] New Progress in Petroleum Structure Study «--«---cessrsreseserianstiatiiannia, (1)

Sec.] Temain theory sesssisssessamsamstansieamess s inssnss saassoesnrrssesrsesss somovessss (1)

Sec.2 Layer and trap teCtonic ««==+r==ssrssssrrssssrsstrusternttuesiinistneiriutiaeineee (4)

Sec.3 Geothermal tECtOMIC <+ +++e=+serssrsearressseoancasreoutresetisutienttosuttotsscinnes ( 8 )

Sec.4  Basin LECIOMIC ## =+t errssssrsssernneseaauteseautetessnstosaeasstssentssssnacsosnnes (10)

Sec.S5  Thrust LECIOMI  *======serressssssnsensseteeeseeesesueeeettseessssoencnssssscascscanns ( 20 )

Sec.6 Reversal LECLONIC ===t ssstsssrresaeetaataettauuuunueeieeteeassessetctonsnsensocsnes ( 2 )

Chapter 2 Formation and Evolution of Pre — Mesozoic Basins «««+--++«-scesereseeseeeeeecen (25)

Sec.1 Basement structure and evolution characteristics — «=+=+sseseresrseresraceseacans (25)

Sec.?2 Mid - late Palaeopmterozoic rift-faulting .......................................... ( 32)

Sec.3 Evolution characteristics of Chinese early Paleozoic era «+«:=xreeserereeseereeeeees (45)

Sec.4 Late Paleozoic tectonic evolution characteristics === «=+==s=+=seeresresesscarencecees (59)

Chapter 3 Mesozoic Basins Evolution and Dynamlcs Settmg ................................. ( 73 )

Sec.1 Indo-China movement and transform of paleo-tectonic framework — +exeexeceeeee (73)

Sec.2 Paleo-tectonic framework and basins’ distribution in Yanshan phrase «---+-+--- (89)

Chapter 4 Tectonic Evolution of Chinese Cenozoic Basins — =-«---ceseeererereeeienn. ( 118)

Sec.1 Early Tertiary tectonic framework and distribution of sedimentary basins ~ -++*** (118)

Sec.2 Late Tertiary tectonic and distribution of basins in China «=«rcescereeeeeeenceses (131)

Sec.3 Quatema:y basins tectonic evolution ++=++=es+sssseeesseserccrcecencnencrcacannns ( 145)

Chapter 5 Basic Characteristics of Geophysical Field in Chinese Hydrocarbon Area - (152)
Sec.1 Distribution and characteristics of gravitational field in Chinese hydrocarbon area

.......................................................................................... ( 1 52)

Sec.2 Geotemperature distribution characteristic of Chinese hydrocarbon area «+------ (162)

Sec.3 Chinese geothermal field characteristics ==++++=+=====ssssseessssumeeeenniiineeeans (171)

Chapter 6 Tectonic Difference among Eastern, Middle and Western Oil-gas Areas in

0177 17 TR ( 179)

Sec.1 Geo-tectonic characteristics of eastern basing «=«r«r=r=eeeerereseseerrreriniaiianns ( 179)

Sec.2 Geo-tectonic characteristics of western basing  ==+++eessstsereseesrrseccrieceanns ( 184)

Sec.3 Tectonic characteristics of middle basing ==+erereeereeeeseeererrtiriiiiiiiiiiiiins ( 189)

Sec.4 Difference between Mesozoic and Cenozoic basins’ geodynamics settings —=*+-* (194)

Chapter 7 Types and Formation Mechanism of Chinese Hydrocarbon Basins ----------- (200)

Sec.1 Tectonic characteristics of hydrocarbon basins in China ===:=xssesereeererererenens (201)

Sec.2 Formation mechanism of Chinese hydrocarbon basins «+«+«+«+tsrsererereeaeannenns (232

Chapter 8 Tectonic Style, Features and Hydrocarbon-bearing Property «-------c-ceee: (247)



Sec.1 Tectonic style, features and hydrocarbon-bearing property ««:=ceesecerecsereceees (247)
Sec.2 Distribution law of 1arge oil-gas flelds sererrrrrrmrre s (291 )
Chapter 9 Division of Chinese Oil-gas Province and Prospect of Exploration Potential

............................................................................................. ( 301 )

Sec. 1 Oil-gas pmvince division and their features “=====+s+ssrsrerrererernriiiiiiiieanns ( 301)

Sec.?2 Pmspect of exploration potemial of oil-gas .......................................... ( 307)
Referenee  *ovcerser e rsrtse et er ettt ittt ittt sttt st a ( 351 )



B ARMETRESRE

AMmEEE SHEER—H, BERSERKER, Fork, FERNEA, RS
MBS KM B RRK, EERRBELEENEMGE, ESELEKL, E&L. sixk,
SAMMBEREN T MER, amEESRNFEERS A, HEE., FME, il
R ARG, ik, WMWY WEAEY . WEYEE, WEmHE . REME
FHEBBREHANE, BAAMMESTR TN FARSRAZZHRKH “BRY
B EERET FRSHE, X THRERASMENWERE, PlinkEaE.
Rty | GEMMMEMRERNE (BERESKFRMEEMKER) RSZHRER
TRl 223t . L 5K A R B 0 2 4 B R R AL 2 7 A T IR o AR 1R o 5K £ b B R
B (ByEX . RIYRAME GBI UIMR), ARG B il TUFEMLG (55 BEDR: 53 4 (=]
BRAEK) AGE W DL BB ULRI AR B, KORTRAE T &3 RS AL AR . X T
SEAEE, MEFERSEAXOBRES ., SRS, HEEs, NERE, bl
. REMEN ST KA XRMBEETIWE ., WREE. BEwE, UERSERARKER
i, i, ES R ESH SR RIS A MEE R U E KR, HaMH
SENBRIE SR E R, REERHRE, BRERERESHRENRY, Eambss
MPT RN EMER G EAE T EREIT SEOR, R 00 1t BB 2 F 58 i B KA 4% 8
BAAERKR . LHRHRIZ ., BHEHN LRI HERFERUMBRAMMERE, BRE
BTk, BERRHFEARRR,

BHIRE, AMAEDTIE H & v e AE B 7 R R, E R AR B T 2
BTSSR SE AT AR 7, 5 A BT AL ML 5 A8 Ak BP R AR ERGE 3% £ B
B BOe R R A TAF I M B EXR ; & BRI LT A BER 5% 4610 T 2 R BF
FA I TIRE R A A X SRR o T 1 DA 5 i IR SR D1AH SR B0 JLAS A T A
] B LA foT 229 4 o

C PR T R N 7

Mo PR UL IR PRI A AUl , 2400 WS A" B, ERMER . SR E bR
¥ Janes, Monger il Howell < {7 74 & ¥ 3 47 9 BLil S b 1l R N S A A 42 i, I
AR — RFILAKTZ I F . MR E S 2 AR . & BA KM KRS AR EE
ARk . B R AR 3 I 22 S5 T AR AR R B — 1138 4 1R 2R b 5 T AL R 1 K b Ay
TEHE o X AN A A5 8 B K1 DX 0 R P A, T Lt Ay K o 52 2% 25 9 1 3 B A
EDTFRARBE TR BB T k. MM e 2, ERRHBANAEN S, EEE
Mg, ERTRERIXIMEE, 2L BRUIRESHHEEE, HBETUTILYE
F B 2k JEE



(1) AR AKX BABY K, DAERTILESM, EFERREY AR PrA Kb
%, MAGNGNATES D%, kAT B IR —REHSE P, & 8T b —
. NS IE AR, FEERMER SR SR A4, Bk
WAETUREZMZEEHER (B 1-1), WSS HBTEAR R X8 E F 2 H
WEFSEF (B 1-2)

Bi1-1 =PraWMEER (BA%E, 1994)
E. FEE; T HEE

(2) wixEAMEREEHBY K, AER
T, AR, FEEMKTFRGEAR ZIH
&, ERIMEENHMAGFE, MAENLEMERR
HE R 34 bk (Leitck, 1989), ZEHEAR
MM X IR ER Tl A E ARk, JFEET
ENMWEBRBEAMTSE (B4F, 1984,
1989), FriAsbikm kA . B8 WAVHIESL £
RITZETHREEFAE, X5 & 7776 1 B
TR —B

(3) TEES KR NS, RSN, Kb
ARKFEFESHAAMARLRY, Tk E%E
REM AR AL, HObAEAR HIAERAR, R
REAL T A [F] B AR B K Bl it % o 3 R FF 55 st A BsF 3l
FUERK BB, A, MEBEHRIEH,
B 1-2 sikEsEfSEREZMMEXE " LA b AE A 2R DS w7 4 B 8K 70 5% 3 51

(#EK¥, 1994) YERMITE T EEEAL, 1 A b A 58 B 48 45 0 Aip

REFIEZER, R4 RNE . BEEtE

FAGE RS S bR RS . A B 8 BRI AR (8] 7 2 1 R A0 7 20 (6 b A 7B T 7 4 8 v & A i
¥ (BH1-3),

(4) WA RARAREL, ER 5k, NEZRAMEEZN A, 4 TEHRE

2



