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PREFACE

From 1988 to 1990, Xinjiang Petroleum administration bureau completed a multiple item
nonseismic exploration test project in Fukang-Jimusaer area of the eastern Junggar basin ac-
cording to the demand of China Mational Petroleurr Corporation. The results of the project
have not shown certain relationship between the various anomalies and the known oil and gas
fields. That was talked about in petroleum exploration circles. But we were neither affected
by the conformity of the anomalies to the oil and gas fieds,nor intended to refute the tech-
niques for no certain relationship between the anomalies and the oil and gas fields. We turned
the problem over and over in mind. In 1991-1993 we carried on the second project,and hoped
to find out the essence through the appearence and to select and discover some new useful in-
formation and indices. Thus,we sorted out all the results of the first project,carried out re-
gional mapping ,comprehensive geological research and application effect analysis,pointed out
some problems in information requisition and data processing, affirmed the objective exis-
tence of measured hydrocarbon field of chemical exploration ,walugted practically and realis-
tically the relationship between the anomalies and the oil & gas fields,and illustrated that the
unsatisfactory application effect was not caused by The bad organization and low quality of
theoperation. But we did not find out the keyto the formation of such hydrocarbon field ,and
thusrealized that major problems might be presentin the traditional theory of chemical
petroleum exploration and that it is quite necessary to further study chemical petroleum ex-
ploration mechanic in order to reveal the formation process of hydrocarbon seeping and hy-
drocarbon field and their relationship with the results from various methods and techniques.
As a result,2 full-coring wells of about 600m deep were drilled for testing and verifying the
validity of theoretical pyritization mechanic of induced polarization method and hydrocarbon
microseeping which is the kernel of chemical petroleum exploration theory. One was drilled in
well Bei 16 fault nose oilfield (the best ocilfield in the work area)in the northern slope of
Beisantai bulge and within an induced polarization anomaly, the other was located in the
southern slope of Beisantai bulge and within induced polarization field background in non-oil-
field area. The results were described in details in the book “Research of hydrocarbon mi-
croseeping in the eastern Junggar basin”, Research in the second project has demonstrated
the existence of hydrocarbon microseeping with numerous data. Microseeping hydrocarbons
are not only light gaseous and liquid but also heavy compounds such as high carbon number
normal alkanes,high-molecular heterocyclic aromatic, resin and asphaltene. These hydrocar-
bons are undoubtedly from the deep underground. High carbon number hydrocarbons are
more useful for they are more difficult to escape than gaseous hydrocarbonsl, which may open
up a path for developing new chemical petroleum exploration and detection techniques. And
the surprising phenomenon is that hydrocarbon microseeping exists not only above the oil &
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gas field but also outside the oil & gas field,and the discovery is that microseeping intensity
outside the oil & gas field is,under given conditions (e. g. destroyed paleo-pool residue in the
deep),bigger than that inside the oil & gas field , Therefore,it is invalid to determine the exis-
tence of oil & gas pool merely by hydrocarbon anomaly, which disagrees to the traditional
theory of chemical petroleum exploration and made a good explanation to the hydrocarbon
field fegturt:s in the work area. It is an important complement to the traditional theory of
chemical petroleum exploration,and also put forward many urgent problems to solve in the
theory ,method and interpretation principle of the current chemical exploration mechnic,and
will surely have a significant effect on the development of chemical petroleum exploration.
Although the two wells were drilled inside and outside the ocilfield, respectively, they
both located in the same favorable petroliferous zone ,and thus reveal the microseeping of hy-
drocarbons within the favorable petroliferous zone in the petroliferous basin(or depression).
As for hackgrm:mi hydrocarbon seeping,we still do not understand really. Microseeping of
hydrocarbons exists surelyin the background,but whether the difference between background
and anomaly is in seeping intensity or essentially ,we did not know. For this reason,Xinjiang
petroleum administration bureau accepted our proposal upon the completion of the second
project ;and decided to do the f:u'ﬂmr research of hydrocarbon microseeping in the pure back-
ground of eastern Junggar. That was the third project in 1993~1995. Two full coring wells,
600m and 200m deep,were drilled at the regional hydrocarbon field background in the deep-
est central part of Jimusaer sag adiacent to Baisantai bulge and the strong hydrocarbon field
anomaly of water migration in the eastern slope of Jimusaer sag,respectively,Sampling inter-
val and analysis items were the same as the second project,and the results were correlated to
wells J], and ]J,. Finally,we completed the work“Research of hydrocarbon microseeping in
background area of the eastern Junggar basin®,which is the companion volume of“Research
of hydrocarbon microseeping in the eastern Junggar basin”, In this work,readers will find a
few pieces of very important information. First,total concentration (mean)of acidizing hydro-
carbons in down hole samples of background can be bigger than non-anomaly in the favorable
petroleum accumulation zone. In the non-anomaly area,the total hydrocarbon content is gen-
erally close to the regional background value ,but sometimes industrial oil and gas fields exist
somewhere. According to the theoretical logic of traditional chemical exploration of
petroleum, favorable underground petroleum accumulation zones should form high back-
ground, to say the least ,.thuugh not all of them form anomaly. The fact is, however, that
anomaly does not correspond frequently to favorable petroliferous zone and favorable petro-
liferous zone does not form high background necessarily. The research of hydrocarbon seep-
ing in the background demonstrates this point of view,and proves that anomaly confined by
acidizing hydrocarbon concentration neither reflects underground oil and gas field distribution
nor encloses the range of favorable petroleum accumulation zone roughly. That was demon-
strated by the chemical exploration in the eastern Junggar. Second ,the composition of seeping
hydrocarbons in background is significantly different fron that in the favorable petroliferous
zone,as shown in peak carbon number and the range of carbon number. In the background
k)



area,hydrocarbon content of higher carbon number is increased clearly, Although we may not
encircle directly the location of oil and gas fields from these two indices,we can get rid may
of the background area at least and mark favorable petroliferous zone (ammﬁly zone of the
two indices too). Clearly ,this is a great leap ahead of the traditional chemical exploration of
petroleum. The third is the composition difference of seeping hydrocarbons,as shown mainly
in C; (from liguid hydrocarbons to resin and asphaltene). These are not available by tradi-
tional methods of chemical exploration of petroleum (acidizing hydrocarbons, gas hydrocar-
bons,in soil ,K-V fingerprint,etc. ). Techniques developed in our research,such as cold-solv-
able hydrocarbons ,will meet the demand. , _

Another important discovery in our research of hydrocarbon microseeping mechanic is
that the composition of seeping hydrocarbons in the background is different from that in the
favorable petroliferous zone. It is foreseeable that the traditional techniques of chemical
petroleum exploration will be broken through,and newways of distinguishing the background
fromanomaly representing favorable petroliferous zone by combining compositional difference
of hydrocarbons will be developed,thus carrying the interpretation of chemical anomaly and
the research of new methods and techniques to a new stage. _

The two researches of hydrocarbon microseeping mechanic of the eastern Junggar have
illustrated that we must take the chemical petroleum exploration techniques, which are
decades years old ,imperfect and bright in future,seriously like many other techniques ;sum-
ming up experience seriously ,testing and judging the results practically and realistically,pay-
ing necessary price in time to carry mechanic study,excavating and differentiating theoretical
base of methods and techniques,developing and exploiting dominant techniques,and getting
rid of invalid and untenable methods while introducing ,using methods and techniques in or-
der to make them renewed and replaced healthily,tend to mature in application,and play a
reasonable role in production Only by that can we get twice the result with half the effort and
achieve the expected goal with shorter time and less cost. Be careful to avoid large invest-
ments,long time and manpower for repeated introduction and low level repetition and losing
the opportunity for development. Carrying out the research of chemical petroleum exploration
mechanic is a thorough-going matters and scientific measure. Only based on a good command
of the inner link between microseeping hydrocarbon features and cil and gas pools will chemi-
cal petroleum exploration technigue get a new and rapid development.

The significance of the test and follow-up research in the eastern Junggar is far beyond
the eastern Junggar. The achievements will have a profound and lasting influence on the
deepening of chemical petroleum exploration theory and technical innovation. The enlighten-
ment from the chemical petroleum exploration in the eastern Junggar is that it is certain to
obtain rich repay from honest engagement,

There still exist a series of technical problems for successors to solve in whether or not
we can and how to encircle oil and gas fields based on the theoretical development and techni-
cal innovation of chemical petroleum exploration.
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