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- PREFACE

Daqing oil field in Songliao basin is the largest field discovered in China
and one of the giant ojl fields so far found in continental basins of the world. Its
discovery has greatly attracted petroleum geologists and experts at home and abr-
oad, and its exploration and development has made a significant contribution to
the growth of China’s petroleum industry and the development of petroleum geo-
logy of the world_In order to celebrate the 25th anniversory of the development
of Daging oilfield, promote academic exchanges in petroleum geology and use the
progress made in petroleum geclogy to advance petroleum exploration, the <Mono-
graph on Continental Petroleum Geology in Songliao Basinsis specifically edited
and published,

Located in Northeast of China, Songliao basin covers Liaoning, Jilin and
Heilongjiang provinces as well as Nei Monggol Autonomous Region, with an area
being atout 260, 000 square kilometers.

Petroleum exploration in this basin began in early 1950s,Z At that time, the
Northeastern Geological Bureau conducted a geological reconnaissance survey and
shallow exploratory drilling at the edge and in the eastern part of the basin Fr-
om March 1956, Ministry of Petroleum Industry and Ministry of Geology carried
out the overall petroleum geological prospecting plan in the basin,  In order to as-
certain rapidly the geological setting of the basin covered by broad Quaternary
sediments, an overall planning and a coorporative integrated exploration method
(including airborne magnetic, gravimetric, magenetic, electric, seismic and geo-
logical survey as well as shallow and deep exploratory drillings, etc )were adop-
ted, resulting in a quick establishment of formation sequence In light of this, it
was very soon recongnized the Cretaceous system was the primary source reservoir
rocks and the central depression of the basin was the most favourable oil-bearing
area_Consequently, a lot of commercial burried structures were found,

In April 1958, the shallow drilling team of the Ministry of Geology drilled
the hole South 17 near Qianguo Banner of Jilin P;ovince, which encountered the
oil-bearing sandstone firstly Although no commercial oil was obtzirec, tut it co-
rfirme: that Songlizo basin had the rotertici of o1 gererat’on znd accumulation,
Mearwhile, the Ministry of Pet:oleum [ndusiry cet up the S’on.gliao Fetroleum
Ex; logation Eureau, sent 5 cdetaile! survey teams, two professionel study teams
and 20 gravimetric and magnetic crews and assigred 2 giant drilling rigs to ca-
rry out detailed geological survey in the rortheastern part of the basin and grav-

imitric and magnetic surveys and deep exploratory drilling in its eastern part,
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After drilling the first and second key wells and on the basis of c(omjposite ara-
lysis of the existing data, in Spring of 1959, the third Sorglico key well was
spudded o:x1 the Gaotaizi structure of the Daging Placanticline, which gushed cr-
ude oil from Geotaizi reservoir at the depth of 1357-1382. 5 meters on Sept,
26,1959, just before the 10th anniversory of the founding of the Feorle’s Ic,u-
blic of China It is the first commercial oil well drilled in Songliac REeasin in
memory of this great date the oil field discovered was named Dagqing, which me-
ans great celebration From then on, a curtain on the large-scale explorat.on in
Songliao basin was raised,

Form 1960 to 1970, in accordance with the anticlinal theory, the first exp-
loratory wells of the field were drilled, taking the second-order structural belt,
Daqing placanticline as a whole. With spreading-out type drilling, only in a fper-
iol of one and a quarter years, seven local oil-bearing structures with a comnion
oil-water contact in the placanticline were all verified, and the OOIP of the fie-
1d was preliminarily proven. It was confirmed that Deaqing ocii field is the first
giant oil fieli of our country At the same time, in the reviphercl crecs of ke
field, which extend to Keshan couniy in the rorth, Changling county in tle so-
uth, Fularji city in the west and Sanzhao and Chaoyanggou region in the esst,
a broad seismic survey and deep exploratory drilling were conducted and explora-
tory drilling in principal local structures discovered as well, finding out a lot of
middle-small anticlinal oil fields and commercial oil and gas wells.

"From 1970 to 1983, in order to expand the realm of petroleum exploration
and to find out continuously some new oil reserves, the existirg cCata were care-
fully and comprehensively analyzed Meanwhile, the discovery of the fault-tlock
oilfields and the exploration and development of litho-stratigraphic and burried
hill oil traps in the other basins of East China gave us new guidance and grea-
tly inspired us in the prospecting for petroleum in Songliao basin.In 1973, a re-
explor—atdry drilling was made in Lianhuanlake region of Taikang county, and
after 1975, the exploratory activities to find multiple kinds of - 0il pools in the
overlap belt lying the north of Harbin-Manzhouli railway and in the Sanzhzo-
Gulong region were uncertaken, resulting in the discovery of broad lithologic po-
ols in Sanzhao region. Since 1978, retroleum exploration has been more active in
this basin, some new findings, such as Xindian-Augula faulted gpetroleum pool
belt, turbitite sancstone and fractured shale reservoirs and those oil trars in we-
athered bazse rocks and the Jurassic cdeep formation have teen obtaine?, providing
sufficient information to searching for compcha.ted subile irvers In addition, geo-
logical data on other ten Cenozoic sedimentary basins greater than 1,000 square
kilometers in area, respectively, in Heilongjiang province were collected, surface
geological survey and driling some key wells in the peripheral basins such as Sa-
njiang, Erlian, Yilan-Yitong and Hailar were concucted. Particularly, after the
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re-exploration in Songlizo basin began in 1981, some new oil-bearing areas there
were discovered, OOIP of the basin enlarged and the seismic stratigraphy advan-
ced_At present, the exploration for petroleum in Songliao basin has entered a new
stage of searching for multiple source rock system, multiple reservoirs and mul-
tiple types of traps,

The study of petroleum geology on Songliao continental basin uncerwent a
process of progressive development, With the continuous improvement of reserch
means, our understanding on certain geological problems has been gradually deep~
ened Since early 1950s, some geo.ogists and scientific research units in our cou-
ntry have made many studies on the generation of petroleum in continental for-
mations and put forward a number of new views on it The continuous discoveries
of a lot of oil fields such as Daqing and those in North China and other regions
provide important fresh material for the study of continental petroleum geology
and added some new chapters to the develorment of petrolenm geology A great
progress has been made in the study of deposition of continental formations After
the discovery of Daqing oil field, the uncerstanding of cepositional features of
the formations of the basin became one of the principle research topics Over the
past more than 20 years, more than 40 indices from analyses of several dozen th-
ousand samples have been used to systimatically study and prove the sedimentary
characteristics of the formations of the basin in six espects, establishing the pr-
operties of the continental formations of the basin What we are based on are,
the comparisons in micro-paleontology and macro-paleontology, which indicates
that most of the organisms lived in fresh water and only few species or genus
of them lived in brackish water, showing the fresh water-brackish warer depos-
itional environment,the chloride and the trace element contents of the formations,
which reflect this cdepositional characteristics of typical continental formation;
the glauconite found in Cretaceous oolitic limestone in Taikang region, which
underwent many kinds of chemical examinations and whole chemical analysis,
indicating that the Taikang glauconite is of non-sequential, non-swelling mica-li-
ke crystal type in texture, and rich in aluminium and poor in potassium and
iron, different from typical marine glauconite, tut similar to those formed in
nonmarine sediments in the other countries,

A lot of job has also been cone for the study of deposition and facies model
of continental lake basin Fluvial-lacustrine derosits have their own sedimentary
charaters_ The frequent alternation of ceposition rate and subsiding rate in Song-
liao continental lake basin, reflected by multiple accurrences of lake transgression
and regression, created multiple sets of oil-bearing assemblages and formed vari-
ous spaces favourable for oil storage, The very thick dark mudstone, deposited in
the central part of the basin, became the highly effcetive source rocks and its or-
ganic coordination with strnctural, lithologrc and fault traps in the periphary
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of the depression formed commercral oil and gas [ools The continental deposits
which are obviously different from the marine ores provided very good places
for the formation of subtle traps due to their great changes in lithology and
to the variable and complicated oil and gas pools,

Study of generation and evolution model of continental hydrocarbon is a new
topic in current scientific research for petroleum, for this, many famous geolo-
gists of China have fought 50 years of their life Scientific research for and pra-
ctices in Songliao basin conducted over the past 24 years have provided a numer
of new data, advanced some new concepts and views from those raised by our
predecessors and enriched and davilgpcd %he_ petroleum science, For instance, it is
considered that a large eutroéﬁli@ ‘lake(,wg ic;ng time continuous sudsiding deep st-
ructural sag, a rapid lake-transgressive non-compesatory deposition and the effect
of heat accumulation in high geothermal field are the most favourable environm-
ents for oil generation of continental rocks The distribution and evolution model
of organisms in large lake basin is characterized by a ring-like occurrence of ty-
pes I, II and ITT kerogen and their progressive change from lake center to lake
coast_Based on the concept that the continental petroleum precursors (kerogen) can
transform from one type to another, an oil generation model of combined sapro-
pelic kerogen has been set up This type of kerogen was mainly dirived from fresh
water algae and the strognly bacteriareworked higher plants It is a kerogen of ea-
rl¥ maturation and of high efficiency for oil generation and expulsion In addit-
ion, a time—&)}_ti_al model for primary migration of continental hydrocarbon was
built up as well All these results of study have provided a scientific basis for
petroleum exploration and resources prediction and opened a vast vistas for the
application of petroleum geochemistry,

Study on the formation model of a giant continental oil field, is a process
of gradually deepening the understanding of hydrocarbon generation, expulsion,
migration and accumulation, Wheather this process can be understood scientifically
or not is a very important problem A great number of production practices and
scientific researches give out a hasic rule of#cloes coordination of five bodies and
synchronistic evolution of five stages”to the formation of a giant continental oil
field, which is, in the concrete, the close coordination of the spatial assemblage
of source rock, reservoir rock, carry bed, trap and cap rock during the formation
of the giant oil field The synchronistic evolution of stages of hydrocorbon genera-
tion, expulsion, migration and accumulation with the growth stage of structure
was the key point to the formation of the giant continental oil field A number of st-
udies on the formation of hydrocarbon pools indicate that the lead-synchronizati-
on-follow up evolution relationship of stages of hydrocarbon generation, expulsion,
migration and accumulation with the growth stage of structure directly controlled
the formation of all kinds of petroleum pools If the synchronistic development of
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stages of hydrocarbon generation, expulsion, migration and accumulation with the
growth stage of the structure could form giant oil or gas fields; lead or follow-
up of the structure would form various types and different sizes of field; some-
times the follow-up of sturcture even could not form any oil or gas fields, Thus
the formation of oil and gas fields primaryly depens on the spatial combination
and time evolution or various geological foctors,

Papers involved in this monograph reflect the principal results of study on
petroleum geology basin and are the representative works of studies mace in va-
rious exploration stages of the basin on petroleum geology Although most of them
have been openly published in relevant academic journals of China, a few do ha-
ve considerable theoretical value, reach a academic level and have plaid a guiding
role in the exploration for petroleum in Songliao basin, so the publication of
this monograph consisting these papers is of great significance,

This monograph was edited in the order of general views on continental petr-
oleum geology in Songliao basin, continental stratigraphic division and correlat-
ion, environment for oil generation of continental rocks, formation and evolution
of continental hydrocarbon, ’formation of a giant continental oil field, and distr-
ibution of continental oil and gas pools_It is telieved that scme different views
on many basic concepts presented in the took still exist Adhering to the princi-
ple of®letting a hundred flowers blossom and a hundred schools of thought contend
different views”, we hope that common discussions will bring about a continuo-
us advance of China’s petroleum geology,

Being limited in technical level, the editor will appreciate the readers for
giving their valuable comments and opinions,

I acknowledge all those who have given- their close corporation in editing
the book, Gao Ruiqi, Xu Wenzhi, Chen Yueyian, Zhang Jiamao, Ren Jiwen,
Ye Dequan, Liu Minzhong, Du Zhiwen, and Shen Zheng et al, and ‘all the co-
mrades in Cartographic Department and Petroleum Information Research Center of
the Research Institute of Petroleum Exploration and Development of Daqing Pe-
troleum Administrative Bureau, who gave me much help in editing this book,

Yang Wanli
June 1984 President of Society of Petroleum
Daging, China Geologists of Heilongjiang Province, Senior Geological
Engineer
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