A RARAD S

o [l e S R

TRAMFLAMRAEIRZN




 BEABFLRAE 5
B ol <O PF

PEAWHEAAHBRERS &

&M T W H KB i



A e X

EBREBCELRMABBFEXZATHEEWE NHENEITREH KM 2BAH—
EFEARKFRLEMR R TR, EEAERBRTRED I WP 5 RTKE,
AFERERESHESENRE. 42, SERSERBET D AHMHTHE. B, K
AEEAXEE, XAELNME. BTHASHRURGE, HRNAFARSE.,

BErBIERAL §

W SR
PREREE B U REAS &

BRI MR HE
(LEREMAREEZR-EH)
JE BN S B ED BT HERR £ RY
FEBEREETREST
*

787 x 1092 H¥ 16 FFR 19Y, N3 471 FF B 1—2.000
1990 £ 12 AR LRR 1990 4F 12 AALRE 1 AR
ISBN 7-5021-0444-5/TE- 427
FEf: 4.907T



P

TERAMEQAMBRERSBLITIFERLLUE, BHTEHEMERLENRED F
RERTERZR WA KRREA MM E M TR TR T -2 REFER,
EEMELFREWL, THAMERTARAGERERKY, FEBHEISWIBELLM
BIXFMPHMRE, BhTEMERBALR A SHEARAESHHBENHATAY, URZIE
FiTH A R R B R R4 B0 3018 U I T SE 2 AR 35 30 SCR BT R & AR R AR R
AR &7, EERIRHNAERSE, LHTH.

ATEFBEEZRZM, FHRBREAMBIEERKE, H#HERER REBH
RERERER, HHIEE, FEFRUAMERERS, AHBARASRE[19864 R
BB (HMBFERASR ), RNEEBEHSLFRIWEXMMAAESER KT
LR A, I REAREE A SRS BRI W B0 SCRRRTBUR, 8 M Fi i
WREEY. URMSTRNE, BREREAVIMRLE, WIBER. FTEEH L R
BRH, BEHER, BEHR, XRBARGEERE O, ATl R dHIE, Z17.

PEAEMFSAEHERBEUBRE Y (FHBESRAS ) BE. “ARldRMNER
RERERE" , SRBUFXEA BT TRANFEMRE THANER, RIGAHER
—H®, BHRR FREIERFOHTR. RIEE CARMERARAS ) FHRYR
EA G R M B RRBRNE O, M RN E SRR R A LR R
W—EHR, ERRSMISBETeENER.

EREFH L LW, SERANARRCOHEFE R MEXRRENARIY, B
SERERIR WM B . SRR AN SRR BOR DT i, 1 R KB U AT A T B T O R
ft, BUHBSBHRTARMAFARMSKEER, RRLAFSFTHEREDNNRE, RIVGYUFE
“HIEFH, BERFE M7, REAFAERAREGITE, FORMERERASR) B
BARZERHPTRRANERR L. KBS KAMWE R RAEARBIIRALHE TR
PETES, RBREARMAMER. RAMERNRR, AXEREAHARRY, K%
R 3 B A Dol £ ) B AR BT R

YRALHFLLMRAERS
19853



Preface

Since the founding of the Petroleum Geological Institute of the Chinese
Petroleum Society in 1979, different forms of academic activities have been
organized to make provisions for its members to exchange their learnings
which have not only created a lively academic atmosphere among the mem-
bers but also acted as a catalyst in the development of petroleum geology
both in theoretical research and in practical exploration., Large numbers of
papers or findings have been presented to or read in the different symposiums
which win the consensus of having fairly high theoretical level, capable of
guiding field work., Due to the lack of a publication of its own and limited
by many other factors, only a very few of the articles have been selected
and published, leaving many of the equally outstanding papers aside, which
is quite a big loss to the research, production as well as educational insti-
tutions

As a way out, the Petroleum Geological Institute has decided to edit,
starting from the year 1985, this publication called “Advances in Petroleum
Geology Series” » in order the better to promote academic exchanges, raise
the level of petroleum geological science, propagate research results and ac-
cumulate, in a systematic mannersmaterials on different subjects for the use
of explorationists, research workers and teaching personnel. The primary
source of articles will be those from the* symposiums organized by the Pe-
troleum Geological Institute which are considered to be outstanding both in
theoretical level and in practical value, and representative of }he scientific
achievements and trend of development of geological science at home and ab.
road, The subjects to be covered by the series will be; petroleum geological
structures, stratigraphic paleontology, sedimentary facies and sedimentary
environmentsorigin of oil and organic geochemistrysformation of oil and gas
pools, appraisal of resources, as well as seismic surveyswell logging, remote
sensing technique, mathematical geology, experimental téchniques etc, It is a
specialized publication of open circulation, published in series by the Petro-
leum Industry Press,

In commemorating the first issue of “Advances in Petroleum Geology
Series”",Comrade Kang Shien,Honorary Chairman of the Board of Directors of.
the Chinese Petroleum Societys sends us his words of encouragement saying:

“The research in petroleum geology should aim at forecasting the future” .

These words have placed a very high demand on the publication of the series.
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And in the spirit of these wordsswe should make efforts to explore and un-
remittingly to open up new areas for the development of petroleum industrys
and through the publication of this series as a window to reflect our progress
and as & bridge to link scientific research with production, guiding our way
in the search of oil.

In this our new historical epoch, with the realization of four moderniza-
tions as our grand goal, we, as workers of the petroleum industry, must di-
rect all our academic efforts toward speeding up the development of the indus-
try through the introduction of advanced geological theories and application
of advanced exploration techniques, so as to do well the work of resources
forecasting and appraisal and of locating abundant oil and gas accumulations.
We will stick to the policy of“letting a hundred flowers blossom and a hun-
dred schools of thoughts contend” , Discussion of different views and differ-
ent schools of thought will be encouragedsand scientific treatises and aca-
demic papers from different schools will be accepted and published, Mem-
bers of the Chinese Petroleum ?ociety and petroleum geologists from related
departments are welcome to make their contributions for a common causea

flourishing petroleum science and a prosperous petroleum industry,

Petroleum Geological Institute
Chinese Petroleum Society
March, 1985,
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Foreword

The current state of oil and gas pools in petroleumbearing basins is lar-
gely controlled by multi-structural deformation: vertical and lateral changes
of reserviors and their preservation conditions as well, during the evolution
of basins, In this process, it is significantly important to form a specific
hydrocarbon reservior for every onc of these geological factors. Petroleum
geologists have tried their best to anticipate the prospective oil-generating
area and find distribution of reserviors in the light of these factors,before the
hydrocarbon reserviors are discovered in petroleum exploration. According to
the exploration needs, the Petroleum Geological Institute of the Chinese Pe-
troleum Society has organized the academic meetings of exploration for subtle
traps and basement hydrocarbon reserviors respectively in 1983 and 1984.
Another academic meeting on the similar theme has also been held in 1986,
In order to provide new prospect for finding hydrocarbon traps,these acade-
mic meetings have discussed the new prospect of petroleum exploration based
on the mechanism forming different types of hydrocarbon reserviors and their
evolution,

Experts and scholars in this academic meeting have systematically and whol-
ly concluded the classification of oil-gas reservoirtraps, complex zones of
hydrocarbon accumulation,genesis mechanism and distribution of hydrocarbon re-
servoir traps in different types of basins.The attending experts reckoned that
the papers presented in this academic meeting wholly reflected the real level
in the research on the hydrocarbon reservoirtraps of China, and it is of im-
portant significance to develop the petroleum geology and petroleum explo-
ration of China,

Hydrocarbon_bearing basin is a geological body consisting of relatively iso_
lated sedimentary system, its beginning, development and formation have
experienced a uniformed tectonic evolution, sedimentary history, geothermal
evolution and accumulation process of oil and gas, which make control over
the main types of hydrocarbon reservoirtraps, structures of oil-bearing beds
and the content of hydrocarbon accumulation. The kydrocarbon_bearing basins
of Meso-Cenozoic in China have been developed on the background of differ-
ent tectonic units in geological ages, the types of them are differnet be-
cause of the different geodynamics they experienced.These hydrocarbon-bearing
basins are seperated from each other and each of them is a isolated sedi-

mentary unit and hydrocarbon-generating system, Different types of basins
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have their own sedimentary,hydrocarbon generating combination and trapping
models, thus the distribution of hydrocarbon reservoirs and the complex zones
of hydrocarbon accumulation have their characteristics in different basins
mentioned above, Because the differences of hydrocarbon distribution in con-
tinental hydrocarbon-bearing basins are much clear than their generalities,
we can effectively guide the petroleum exploration after the specific hydro-
carbon—generating rule of hvdrocarbon-bearing basins are made clear,

Sedimentary basins of Meso-Cenozoic in China are characteristics of multi-
cycle and multi-paybed, The basins may be classified as the compressive in
the wests the extensive in the east and the craton-depressed in the central
part of China,Differnet basins have differnet models and structures of itself.
For instancesthe basins in the west are thrust zone-anticline zone-slope zone-
uplift zone, the basins in the east are steep slope faulted zone.depression
or depression-uplifted zone.gentle slope zone, the basins in the central part
of China are overthrust zone-sycline and anticline zone_monocline zone.These
models have made certain control over the regional accumulation zones and
main types of hydrocarbon reservoirs.

Generally speaking, the hydrocarbon-generating environment was controlled
by the centers of multi-depression, where organic materials spread in cycles
so hydrocarbon accumulation and reservoir distribution in space were control~
led by every center of hydrocarbon-generating depression. Hydrocarbon
richness and accumulation content depended on the types of source rocks and
its maturity.

The deposits in a continental lacustrine basin consist of fluvial~lacustrine
depositing system which controlled the multideposit types and reservoir dis-
tribution of various genesis. Differnet types of reservoir beds laterally dis-
tributed in circling forms and vertically overlapping.The reservoirs are main-
ly clastic, carbonate, volcanic and metamorphic rocks, The oil-bearing pro-
perties of clastic reservoirs are affected by sedimantary facies and its post-
diagenesis; carbonate are related to ancient Karst and its faulting activities;
volcanics are associated with crack or center eruption;and metamorphic rocks
are mostly found with weathering front.

Different basins have different reservoir models, They involve the follow-
ings: faulted_depression type, such as Bohai Bay basins depression type,
such as Songliao basins, craton depression type, such as Ordos basiny comp-
ressive tvpe, such as Junggar basin, In reservoir combinationsi.e.s the match
relations of reservoirs and hydrocarbon-generating source rocks spacially are
as follows: newer reservoir rocks overlying elder source rockss reservoir and
source rocks being the same ones;elder reservoir rocks underlying newer source

rocks, Vertically, the temperature and pressure of a basin controlled the
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location of hydrocarbon reservoirs. With the depth increasingsreservoir order
is as follows: gas-regenerated pool-condensate regenerated gas pool-oil and
gas pool-oil pool-condensate gas pool-pure gas pool. But this order is not
always so because of the differneces of ancient structures, geographical fea—
tures and geochemical conditionssit is generally the following: (1) gas pool-
condensate gas pool—oil pool-condensate gas pool; (2) pure oil pools (3)
gas pool—condensate gas pool-oil pools (4) oil pool-condensate gas pool-
gas pools (5) gas pool-oil pool.

Having been discussed by the scholars, the relatively unanimous opinions
to adopt the reservoir classification basing on the origin of hydrocarbon traps
have been reached. Some classifications involve 3 categories (structure, stra
tum and lithology) involving 15 sub—categories, another 4 categories (strue~
ture, stratum, lithology and complex type) involving 21 sub—categories, as
well as 5 categories (structure, stratum, lithology, fluid and complex type)
involving 26subcategories. The classifications made by the petroleum geology
scholars depend on the summarizing of exploring hydrocarbon reservoirs, of
course, they are very useful to forecasting the reservoirs in different hydro-
carbon~bearing basins and selecting the exploration methods.

In this academic meeting, the concept of “complex oil-gas accumulation
zones” has been discussed, which is the scientific conclusion on petroleum
exploration practice in China. This concept means that the hydrocarbon—bear—
ing basins are characteristics of multi—cycle overlapping of basins in different
ages, the overlapping involved multi-cycle sedimentation and deformation,
In addition, block—faulting resulted in synthetic and antithetic reverse thrus-
ting and detaching that suggested lots of overlapping phenomena called“imbri-
cated type”. Just for such complicated overlappings source rocks and trapped
reservoirs could be intersected and linked up during the geological age when
oil-gas migrated, thus, multi-paybsds and complex accumulation zones were
formed.

The geology of hydrocarbon reservoirs is a synthetic and applied science.
Forecasting richly-accumulated area in a basin and making up different exp-
loration methods and procedures should depend on the structural typess sedi-
mentary facies, source rocks, geothermal evolution history and distribution
features of traps so that exploration efficiency and economic benefit could be
heightened greatly in petroleum 'exploration.

The experts has suggested that in the future petroleum exploration the ad-
vance be driven toward the new regions, fields, new-types and depth of ex-
ploration, the research on the forming rules of reservoirs be further done so
as to make more contribution for discovering petroleum resourcessand the steps

be further fast in exploring the tidal areas of Bohai BasinsLiaodong Bay,
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the mouth of Yellow River and the Laizhou Bay.The hydrocarbon~bearing ba-
sins in north-western part of China cover enormous areasscontain lots of pay-
beds but with much low exploration maturity, so their petroleum prospect is
very greatssuch as the eastern Junggar basin, the Tabei(northern Tarim)uplift
and the central uplift of the Tarim Basin, the Mangya depression of Chaidam
basin and the both flanks of central uplift of Ordos Basin. We should pay great
effort to the subtletrap reservoirs at the same time exploring structural
onessespecially to the areas with high exploration maturity,such as the Jiyang
depression, the Liaohe depressions the Huanghua depressionsthe Dongpu dep-
ressions the Jizhong depression and Subei depression, and so on.The methods
of geophysical exploration and seismic stratigraphy should be widely used to
heighten the exploration efficiency.

This symposium has selected 28 papers of much value in theories and for
exploration activities. We expect this book to be a thorough and systematic
volume concerning the petroleum reservoir research. The Petroleum Institute
of the Chinese Petroleum Society is responsible for editing and publishing
this book,

Tian Zaiyi
Dec. 1987
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