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BEPOSITHOCTb, JINHEHHAS
CTATUCTHYECKAst MOJIEIIb,
MHOTOMEpHas! CTATUCTUYECKAs
MOJIEIb, KOG HUIHEHT
KOppEJSLHH, He(TEra30HOCHOCTb,
CTaTHCTHYECKUE KPUTEPHUH,
TeOXHMUYECKUE U
OUTYMHHOJIOIHYECKUE
XapaKTEePUCTHKH, OPraHUYECKOE
BEIECTBO, [COXUMHSI.

The paper presents the zonal probability and statistical assessment of the generation potential of deposits that form oil and gas potential of
the territory of Visimskaya monocline. Databases on geochemical and bituminological characteristics of dispersed organic matter (DOM)
in Domanicoid type deposits of the Upper Devonian-Toumnaisian formation were used. The following indicators were used: content of
organic carbon S, %; organic matter OM, %; composition of DOM (content of bitumoids: % — chloroform — CBE, petroleum — PB,
alcohol-benzene — ABB, humic acids — HumA, %, insoluble residue — IR, %) and characteristics of DOM conversion (ratio of
chloroform bitumen to alcohol-benzene one — CBE/ABB, bitumoid coefficient — ), as well as the conversion factor for S,y — Kc. In
order to determine the informativeness of these characteristics, the Student’s (7) and Pearson’s (x?) statistical criteria were used. When
building models for predicting the zonal oil and gas potential of the territory of Visimskaya monocline, one-dimensional and step-by-step
multidimensional regression analyzes were used, which allowed to construct one-dimensional and multidimensional regression linear
models. Using the step-by-step multidimensional regression analysis a complex criterion was developed taking into account influence of
each geochemical indicator separately and their combinations.

This made it possible to construct a scheme for distribution of probability of petroleum potential of the territory of Visimskaya
monocline. Analysis of the scheme showed that the most favorable geochemical conditions for the formation of petroleum potential due
to DOM are observed in the central part of Visimskaya monocline (within the Maykorskoye field and surrounding area, bounded by the

likelihood more than 0.5). Besides, areas in the south of Visimskaya monocline in the territories where P, = > 0.5 are of particular

comp

interes in terms of zonal oil and gas potential. North of Visimskaya monocline probably has a certain interest as well.

B crarbe BBINOIHSETCS 30HATBHAST BEPOSITHOCTHO-CTATHCTUYECKAST OLICHKA TeHEPALMOHHOTO OTEHIHAIA OTIIOKEHHH, (POPMHIPYIOLIX
He(hTera3oHOCHOCTh  TeppHTOpUN Brcnmckoil MoHOKTMHaMM. VIcronb3oBaHbl 0asbl JJAHHBIX 10 TEOXHMHIYECKMM M OMTymu-
HOJIOTMMECKMM  XapaKTePHCTUKaM —PAacCessHHOro opranmdeckoro BemiectBa (POB) B OTIOXKEHHSIX —JOMAHHKOMIHOTO —THITA
BEPXHE/IEBOHCKO-TYPHEHCKOM TOMIM. BpIii Henonp30BaHb! clieTyroNye NoKas3aTesH: CoiepkaHie opraHndeckoro yriepoza Copyr, %0;
opranuyeckoro BemectBa OB, %; coctaB POB (conmeprkanme GutymMomioB, %: — xiaopoopMeHHbIX — By, meTponeiHbix — By,
CITMPTOOCH30JBHBIX — Bes, TyMuHOBBIX KHci0T — ['yMK, HepactBoprmoro ocratka — HO, %) 1 xapaktepuctrku npeodpasopanus POB
(OTHOILIICHHE KOHIICHTPALMI XJIOPO(OPMEHHOTO OMTYMOM/IA K CIHPTOOCH30JbHOMY — byy/Bes, OMTyMOMIHBIT KOd(hdHIIMEHT — f),
a take kod(duiment nepecyera g Copr — Ky Jlna ompenenenns MHOOPMATUBHOCTH ATHX XapaKTEPUCTUK MCIIONb30BaHbI
cratucTHueckue kputepun Creionienta (f) u ITupcona (XZ)A TIpu mocTpoeHHH MozeNneil IPOrHo3a 30HANBHOM HE()Tera30HOCHOCTH
TEppUTOPHY BUCUMCKOI MOHOKIIHAIM UCTIOB30BAMCH OHOMEPHBIH U MOLIAroBblii MHOTOMEPHBIIl PErpeCcCHOHHbINA aHAIN3bL, YTO
TI03BOJINJIO TIOCTPOHTH OTHOMEPHBIE i MHOTOMEPHBIE PEIPECCHOHHBIE JIMHEHHbIE MozieN. C MOMOIIBIO MOIIArOBOr0 MHOTOMEPHOTO
PErpeccHOHHOTO aHAN3a Pa3paboTaH KOMILIEKCHBIH KPUTEPHHi, YUUTBIBAIOIIMA BITMSHIE KaK KaKJOro TeOXHMITYECKOro TI0Ka3aTerst B
OT/ENBHOCTH, TAK M MX COYETAHU.

OT0 MO3BOJIMIIO TIOCTPOHUTH CXEMY PACpPe/IeIeHHs BEPOSTHOCTH HE()TEra30HOCHOCTH ISl TEPPHTOPHH BUCHMCKOH MOHOKITHMHAIH,
AHAJIN3 KOTOPOI! TOKa3all, YTO MAKCHMAJILHO OJIArOpPHSTHBIC T€OXMMHUYECKUE YCIOBHs (JOPMUPOBAHHS HE()TEra30HOCHOCTH 3a
cuer POB naOmopatorcst B IeHTpanbHOH 4acTi BucnMckoit MoHOKIMHAmM (B mpezienax MalKOpCKOro MECTOPOXICHHS U
TEPPUTOPHN BOKPYT HEro, OrpaHMYCHHOH M30BeposATHOCTHIO Oombmre 0,5). Takke OINpeneeHHBI WHTEPEC ¢ TOYKH 3PEHUS
30HAILHON He()Tera30HOCHOCTH IMPEJICTABIISIOT YYaCTKH Ha ore BHCHMCKOI MOHOKIMHAIM Ha TeppUTOpWsX, rae P > 0,5.
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Introduction

Conventional methods for estimating oil and
gas potential do not always allow identifying those
local objects that could contain oil accumulations.
Many authors propose the use different
quantitative or qualitative criteria for zonal
prediction of oil and gas content.

The paper presents the zonal probability and
statistical assessment of the generation potential of
deposits that form oil and gas potential of the
territory of Visimskaya monocline. As for entire
Perm region, there are conventional oil and gas
source formations presented by sediments of the
Upper Devonian-Tournaissian carbonate (D;-C;t)
complex [1-12].

In order to overcome this challenge, we used
databases on geochemical and bituminological
characteristics of dispersed organic matter (DOM)
of the Upper Devonian-Tournaisian carbonate
sediments determined in wells in the Visimskaya
monocline.

The following indicators were used: the
content of organic compounds in the rock (organic
carbon Cor, %, and organic matter OM, %); DOM
composition (bitumoid content, % — chloroform —
Bcg, petroleum — Bpp, alcohol-benzene — Bags,
humic acids — HumA, insoluble residue — IR) and
characteristics of DOM conversion (ratio of
chloroform bitumen to alcohol-benzene one —
Bcsr/Bass, bitumoid coefficient —  as well as the
conversion factor for Sy, — K.

Statistical analysis was performed according to
325 core tests on geochemical characteristics.

Oil and gas source formation In the Upper-
Devonian-Tournaisian oil and gas complex are of
the Domanicoid type, which are currently
associated with the formation of the main volume
of oil and gas deposits in the entire sedimentary
cover of the northeastern Volga-Ural oil and gas
province, which includes the Visimskaya
monocline. Earlier, various authors reviewed the
geochemical features of each stratigraphic unit of
these sediments, revealed their generating role, and
carried out studies on the prediction of oil and gas
content. Geological and geochemical features of
these deposits were studied by the authors in
sufficient detail for the entire territory of the Perm
region [1-8]. It should be noted here that in works
mentioned little attention has been paid to the
peculiarities of the distribution of DOM over the

territory of the Visimskaya monocline. This is
largely due to the fact that there are currently few
oil and gas fields discovered in this area, while in a
rather limited stratigraphic range. According to the
authors of this article, the use of mathematical
methods will allow to assess the relationship
between the characteristics of DOM and the oil
and gas potential of the territory of the Visimskaya
monocline.

Methods to build geological and mathematical
models for solving various problems are given in
[13-38]. Elements of mathematical statistics and
probability theory were used in constructing one-
dimensional and multidimensional linear statistical
models. Those elements are described in detail in
the works of both domestic and foreign authors
[1, 11,20, 27,29, 30, 39-46].

Construction of one-dimensional models

Results of studies of samples from wells
located within the boundaries of the Visimskaya
monocline and near by are analized. Initially,
indicators characterizing DOM on the studied
deposits were conventionally divided into two
groups. The first group includes tests on DOM for
wells located near the fields and directly in their
contours. The second one includes tests from wells
located outside the oil fields.

The first statistical tool for estimating the
degree of difference of parameters for two samples
is to test hypotheses about differences or non-
differences between the mean values of DOM
characteristics under consideration using Student's
t-test:

_ |X1_X2|
1 (=18} +(m-1)S:
noon, n+n,—2

where X, X, — average values of DOM for oil and
“empty” areas respectively; S°,S: — dispersion of
indicators. Differences in mean values are
considered statistically significant if ¢, > ¢,.
The ¢ values are determined depending on the
amount of compared data and the level of
significance (a = 0.05).

The data of statistical calculations of average
values (z-criterion and attained significance
level p) of geochemical and bitumen parameters in
groups for deposits of the Domanic type of Upper-
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Devonian-Tournaisian deposits (D3-C;) are given
in Table 1.

The statistical significance of differences in the
average values of geochemical and bitumen
characteristics of the DOM of the Upper
Devonian-Tournaisian sequence was established
for three indicators: K., Bagp, Bcge. The maximum
statistical difference by criterion ¢ is obtained for
Bcge, minimal — OM. In order to assess the

possibility of the formation of the petroleum
potential of the Visimskaya monocline according
to the DOM characteristics of the Upper Devonian-
Tournaisian formation, individual forecast models
were constructed for them to assess the petroleum
potential. The method of constructing such models
is described in sufficient detail in work [1].
Consider the construction of individual
probabilistic models.

Table 1

Comparison of average values of geochemical and bituminous characteristics and individual
probabilistic models of oil and gas for deposits of domanic type Ds-C;

Statistical characteristics of indicators Student's Top line — the equation of probability of belonging
Indicator territ £ cont ¢ territory beyond the oy to a class of territories within the contours of
er(rll ory.i) (con ourls)o contours of deposits criterion — deposits; medium line — scope of the model; lower
eposits (group (group 2) p line — range of probability change
(in the contour n = 95, beyond the contour n = 142)
R 474+ 42.4 53.5+42.0 ~1.21853 P(IR)0:3%§8§_7()5'?>/() IR
» 9 0.501 + 0.002 0.499 £ 0.001 0.22424 649776 5020
o o 0.64+1.23 0.44+0.62 0.61471 HCon) 20%32342%2/0 422 Con
org> /0 0.501 + 0.003 0.499 + 0.002 0.53933 04990602
OM. % 0.81+1.54 0.57 £0.86 0.54493 POMD :0%;122;3%00/0 21O
> 70 0.501 + 0.003 0.499 + 0.003 0.58631 6499_6 6030
. 0.006 = 0.018 0.0003 £0.01 3.49030 PBr) 38()%%%35 '3047 B
PB> /0 0.511+0.072 0.489 + 0.072 0.00054 O 48876 8000
_— 0.056 = 0.258 0.021 +0.030 1.61845 PBes) :00(')%905_; 2 '01/5082 Bwr
CBE, /0 0.504 +0.038 0.496 + 0.004 0.10690 0.495—0.8720
B o 0.064 = 0.086 0.033+0.011 3.65523 PBas) o 86%%%;262;752 Baos
ABB; /0 0.504 +0.021 0.497 £0.010 0.00031 0 489—6 723 '
e 0.003 £ 0,010 0.004  0.057 ~0.77114 P g A
> 70 0.500 + 0.005 0.500 + 0.006 0.48314 0.464—.0 5010
Bepe/Bags, rel. 1.63 +3.54 0.78 % 1.39 1.76051 FBese Baon) 10061)97523 t(z) "30572 Beor [Baoe
units 0.503 +0.020 0.498 +0.008 0.07962 0'495—0.61;
5.9 10.47 + 14.54 721+ 14.82 0.62548 P® ;8;9868;2 '3092 P
) 70 0.501 +0.001 0.499 +£0.010 0.53226 6496—6 5770
K. rel. unis 1.27 £ 0.04 1.29 £0.041 2.87379 P(IFCZ);S 3339 ?&zﬁﬁs&
o T 0.516 + 0.085 0.483 +£0.090 0.00581 ' 0 39470 5'75

Note: * — in the numerator — average values of the indicator and standard deviation in the class, in the denominator — the average

value of the probability and standard deviation in the class.

Table 2
Distribution of Bcge/Bagg values on Domanic type deposits
Variation interval Bcgg /B agg, rel. units

Feature class 0020 | 2040 | 4060 | 6080 | 8.0-10.0 [10.0-12.0] 12.0_14.0 | 14.0-16.0 | More 16.0
Territories within the contours | ¢a¢ - 0.031 | 0.010 - 0.010 | 0.021 0.021 0.021
of deposits (n = 95)
Territories outside the contours | g5 | 036 | 0021 | 0007 | 0007 | 0007 - - -
of deposits (n = 142)
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As an example, let's perform a statistical
analysis on the Bcpp/Bapp indicator for samples
taken within the contours of deposits and beyond.
Comparison of the average values given in Table 1
shows that the average value for territories within
the contours of the deposits is 1.634, for the
territories beyond the contours of the deposit
0.782. According to the criterion ¢, the mean values
are not different, since p = 0.07962.

Distribution of Bcpr/Bags values over the
Domanic deposits is given in Table 2.

That shows that distribution of Bcgr/Bass
values for the territories of oil fields and beyond
them is significantly different. For oil filed areas
Bcpr/Bags values in the range of 0.0-4.0 fractions
of units are found with a frequency of 0.886,
while for areas beyond the fields — 0.956.
In the range of 2.0-10.0 in the first case 0.041, in
the second — 0.042, i.e. there is a practical
equality of the wvalues of the frequency.
With Bcgr/Baggs > 12.0 for the territories of oil
fields, the frequency is 0.063; there are no such
high values beyond the oil fields. The performed
evaluation of differences by criterion x* showed
that the distributions are statistically different.
This allowed the use the characteristic to build a
probabilistic model.

In accordance with the methodology used at
the first stage of constructing a probabilistic model
in each interval, the probabilities of belonging to
the territories of oil fields are determined
(P(Bcge/Basp)). Next, interval probabilities of
belonging to the 1% class are compared with the
average interval values Bcgr/Baps. By magnitude
of P (BCBE/BABB) and BCBE/BABB the pair
correlation coefficient » is calculated and the
regression equation is constructed. The subsequent
adjustment of the models built is carried out from
the condition that the average value of the
probabilities for the territories of oil fields must be
greater than 0.5, and for the territories outside the
oil fields less than 0.5. Thus, linear models
built for a given strata allowed to evaluate the
individual informativity of each geochemical
indicator with respect to oil and gas content.
An example of a graphic image of the constructed
linear model in terms of Bcgp/Bags 1S shown
in Fig. 1.

This shows that with increasing values of
Bcpe/Bags from 0 to 21 shares, P value
(Bcge/Bagg) increases from 0.494 to 0.617.

0.62

0.60

0.58

0.56

P(Bee/B )

0.54 .
0.52 &

0501 S

0.48
-2 0 2 4 6

8 10 12 14 16 18 20 22
Ko = B('Ill'/B,\Hh

Flg 1. Dependance P(BCBE/BABB) on BCBE/BABB

Building of multidimensional models

In the next step in forecasting estimates, the
authors of the work justified a complex criterion
that takes into account the constructed linear
individual ~ probabilistic  models of each
geochemical indicator for this complex. The
criterion was calculated by the following formula:

— HPind
HPind+H (I_Pind)

com

where Pj,qg — individual probabilities of
P(K), P(IR), P(Cory), P(OM), P(Brs), P(Bcee),
P(HumA), P(BCBE/BABB), P(B), and Il — their
multiplication.

A combination of m probabilities was used
while calculating a complex criterion Py, for the
Upper Devonian-Tournaisian oil and gas complex.
Mean values of probabilities P.o, in groups are the
most statistically different (Table 3).

Combinations of probabilities selected in this
way, calculated by geochemical indices from
m =2 to m = 10, are given in Table 3. It can be
seen from the Table 3 that in the first step of
building the model, with m = 2, the values of
P(Bpg) and P(Bagg) were used, when m = 3 the
P(K.) probability was included in the model, then
following probabilities were consistently included
in the model P(BCBE/BABB), P(BCBE), P(IR),
P(HumA), P(8), P(Corg), P(OM).

Dependence of P values on m is given on
the Fig. 2.

It is showed that with m increasing from 1 to 6
the average value of P for territories within the
field contours regularly grows from 0.515 to 0.533
and remains constant when m > 6. There is a
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tendency to decrease in values for territories
beyond field contours with m increasing. In order
to develop a method for calculating P = values for
the sediments based on the indicators we will use
the values P at m = 7. This is caused by the fact

that there is a maximum value of the criterion ¢
with this combination.

0.54
0.53 . e %o 000
0.52
0.51

comp
.

0.50
A .

0.49

m

0.48
0.47 oo
0.46

.
. * s 00

0 2 4 6 8 10120 2 4 6 8
m m

Oil field territoies Territories beyond
the oil fields

Fig. 2. Dependence of values P, onm

om

10 12

The need to build a multidimensional model is
caused by the fact that the studied indicators have a
different effect on the complex criterion P, both
in strength and in direction

The influence of all the studied parameters was
investigated by calculating the correlation coefficients
r, defined in three options: the first option — according
to all data, second — according to geochemical samples
taken within the contours of the fields, third — beyond
the contours of fields. The results of calculations of the
values of 7 are given in Table 4.

Table 4 shows that the values of the correlation
coefficients » between the studied parameters are
different. For example, the correlation between

P” and B for samples taken within field contours

com
has a statistically positive relationship, whereas for
samples taken outside field contours, it is also
statistically significant, but inverse.
Differences in the direction and closeness of
correlations for two classes under the study are

also observed between P”

com

indicators (see Table 4). It should also be noted
that there are different statistical relationships

and other geochemical

between the indicators that form values P” for

two classes under the study. For example,
the correlation between Bpz and B¢y for samples
taken within the fields’ contours has a statistically
positive relationship, whereas for samples
taken outside the contours of deposits, it is
practically absent.

Table 3
The study of combinations of the probability of belonging to a class
of territories within field contours at different values of m
o Combination of probabilities with different m

Probability ) 3 1 3 7 5 10
P(IR) + + + +
P(Corg) + +
P(OM) n
P(Bpg) + + + + + + + +
P(BCBE) + + + + +
P(Bagg) + + + + + + + +
P(HumA) + + + +
P(Bcpe/Bapp) + + + + + +
PP + + +
P(K,) + + + + + + +
Mean value of the
probability of the 0.515 0.529 0.531 0.532 0.533 0.532 0.532 0.532 0.532
territories within field ’ ’ ’ ’ ’ ’ ’ ’ ’
contours
Mean probability
value for territories 0.486 0.470 0.470 0.468 0.469 0.468 0.467 0.467 0.467
beyons the field
contours
13 4.267 4.3953 4.6082 4.7188 4.7591 4.7792 4.7542 4.7511 4.7445
P 0.00002 | 0.000017 | 0.000007 | 0.000004 | 0.000003 | 0.000003 | 0.000003 | 0.000004 | 0.000004
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Table 4
Correlation Matrix
[)c:mp K. IR Corg oM Bps Bese Bass HumA | Begp/Bags B
1.00 —0.73* 0.28* —0.02 —0.02 0.50* 0.29* 0.37* —0.19 0.24 0.09
P 1.00 —0.85* 0.22 0.14 0.13 0.54* 0.35% 0.35% —0.00 0.51* 0.42*
1.00 0.96* 0.57* —0.30* | —0.31* 0.07 —0.52* —0.22 —0.37* —0.33* —0.39
1.00 =0.53* 0.16 0.17 0.16 0.23 0.21 0.10 0.03 0.25*
K. 1.00 —0.45* —0.09 —0.08 0.14 0.06 0.08 —0.01 -0.21 —0.11
1.00 —0.68* 0.33* 0.34* 0.25 0.63* 0.42* 0.26* 0.42* 0.46
1.00 0.14 0.14 -0.22 —0.10 -0.25 0.08 -0.12 —0.39*
IR 1.00 0.25 0.25 -0.24 0.04 =0.20 0.30 0.05 -0.08
1.00 —0.01 —0.02 —0.15 | -0.62* | —0.52* —0.04 —0.38* —0.52
1.00 1.00* 0.10 0.28* 0.15 0.11 0.02 =0.11
Corg 1.00 1.00* —0.04 0.65* 0.17 0.26 —0.05 -0.11
1.00 1.00* 0.41* 0.26 0.43* 0.57 —0.05 —0.21
OM 1.00 0.04 0.65* 0.17 0.26 -0.05 =0.11
1.00 0.41* 0.26 0.43* 0.57 —0.05 -0.21
1.00 0.45* 0.64* —0.09 0.31* 0.33*
Bps 1.00 0.39* -0.06 0.03 0.64 0.48*
1.00 0.06 0.51* 0.04 —0.02 —0.05
1.00 0.41* 0.00 0.26* 0.32*
Bege 1.00 0.19 0.31 0.34 0.42*
1.00 0.49* 0.22 0.47* 0.57*
1.00 0.01 -0.03 0.15
Bass 1.00 0.13 -0.19 -0.03
1.00 0.15 —0.02 0.01
HumA 1.00 -0.08 =0.07
1.00 —0.04 0.11
1.00 0.66*
Bege/Bass 1.00 0.90*
1.00 0.75*
1.00
B 1.00
1.00

Note: the top line is all the data, the middle line is the fields’ contour, the bottom line is beyond fields' contour; * — statistically

significant correlations.

All these data show that there are statistical
differences in both the distributions and
correlations for samples taken within the contours
of deposits and beyond their contours.
Consequently, the oil and gas potential of the
Visimskaya  monocline  depends on the
geochemical characteristics of the DOM of the
Upper Devonian-Tournaisian sediments.
According to the authors of this work, these
indicators can be used to produce the zonal oil and
gas potential of the study area.

Multidimensional models using step-by-step
regression analysis are used in order to account for
the diversity of different, and in some cases
multidirectional, effects of the studied indicators
on FZ’O':m; The calculation of the regression
coefficients in the developed model is performed
using the least squares method.

A regression analysis is a statistical method for
studying the dependencies between the dependent
variable Y and one or several independent variables
Xi, X5, X,. A dependent attribute in the regression
analysis is called resultant, independent — factorial.
Usually, several factors act on a dependent
variable. The cumulative effect of all independent
factors on the dependent variable is taken into
account due to multiple regression.

In the general case, multiple regression is
estimated by the parameters of the linear equation
Y=a+bXi+bXo+...+ prn

In this equation, the regression -coefficients
(b-coefficients) represent the independent contributions
of each independent variable to the prediction of the
dependent variable. The regression line expresses the
best prediction of the dependent variable (Y) with
respect to the independent variables (X,).

ISSN 2224-9923. Bectauk I[THUITY. I'eonorus. Hedrerazosoe u roproe aeno. 2018. T.18, Nel. C.4-15




10 ISSN 2224-9923. Perm Journal of Petroleum and Mining Engineering. 2018. Vol.18, no.1. P.4-15

Table 5

Values Pcfflp
Areas Well Age Number of Pcfnf'p mean cfﬁp min cf"(;p max
samples

Visim-Istokskaya 33 D;f,-Cit 10 0.458 £0.164 0.369 0.887
Visimskaya 11 Dsf,—Cit 7 0.408 £ 0.043 0.379 0.502
Visimskaya 13 D,—Dsf; 21 0.445 £ 0.067 0.373 0.574
Visimskaya 14 D;f,—Cit 9 0.467 = 0.087 0.379 0.646
Visimskaya 15 D;f,-Cit 21 0.536+0.111 0.381 0.695
Visimskaya 16 D;f,-Cit 17 0.556 £ 0.157 0.397 0.972
Visimskaya 23 Dsf,—Cit 2 0.384 + 0.008 0.378 0.390
Garinskaya 62 D—Dsf; 27 0.552 £0.012 0.540 0.581
Dmitrievskaya 2 D;f,—C;t 7 0.545 + 0.003 0.542 0.551
Dmitrievskaya 5 D;f,-Cit 3 0.384 +0.015 0.369 0.401
Invinskaya 71 D;f,—Ct 6 0.387+£0.016 0.370 0.413
Karnashevskaya 90 Dsf,—Cit 7 0.378 £ 0.021 0.363 0.410
Kasibskaya 15 D;f,—C;t 4 0.411+£0.013 0.393 0.421
Kasibskaya 2 D;f,—Cit 2 0.390 = 0.025 0.372 0.409
Kasibskaya 3 D,—Dsf; 6 0.573+0.018 0.548 0.592
Kuprosskaya 9 D,—Dxf; 13 0.552 £0.007 0.546 0.562
Mayikorskaya 13 Dsf,—Cit 6 0.794 £ 0.212 0.373 0.982
Nazarovskaya Durinskaya D;f,—C;t 16 0.385 +£0.022 0.346 0.442
Nazarovskaya Ivazhinskaya D,—D;f}; D;f,—Ct 30 0.434 +£0.077 0.366 0.561
Nylobsko-Urayskaya 17 D,—D;f;; D3f,-Cit 14 0.434 +0.086 0.369 0.548
Rodnikovskaya 12 Dsf,—Cit 1 0.369
Romanshorskaya 1 D;f,—C;t 16 0.552 £ 0.060 0.372 0.696
Senkinskaya Belopashninskaya D,-Dsf} 4 0.553 +£0.015 0.533 0.576
Slutskaya 279 DI*D3f1, D3f27C1t 18 0.423 £ 0.062 0.375 0.558
Tukachevskaya 3 D,—Dsf; 10 0.560 +0.015 0.546 0.584
Ust-Kondasskaya 3 D;f,—Cit 3 0.489 £ 0.090 0.385 0.543
Chermozskaya 3 D,—D;f}; D3f5,-Cit 14 0.585 +0.043 0.544 0.691
Shatovskaya 287 D,—Dsf}; D;f,—Ct 22 0.524+£0.110 0.371 0.808
Shatovskaya 293 D;f,-Cit 9 0.412 +0.066 0.374 0.586

Table 6

Distribution of values R,ffp mean, PCSf]p min, PCSf]p max
poc Variation intervals PJ-
. 0.0-0.1]0.1-02]0.2-03] 03-04 | 0405 [ 05-0.6 | 0.6-0.7 [ 0.7-0.8 | 0.8-0.9 [ 0.9-1.0
Mean — — — 0.241 0.351 0.373 — 0.035 — —
Min — - — 0.758 - 0.242 — — — —
Max — — - 0.068 0.208 0.448 0.138 — 0.069 0.069
In our case, PCS,;; "~ is a dependent attribute, The sequence of input of indicators in

and values of K., IR, Cyrs, OM, Bpg, Bcge, HumA,
Bcgr/Bags, P as independent factors.

The model derives based on geochemical
characteristics of the DOM of the Upper Devonian-
Tournaisan sediments has the following formula

By =2.952-2.26761K, +2.26761 Bpg +
+0.16153 Bepr: + 0.22506 Bags +
+0.000742 Bepe/Baps — 0.45018 HumA —
~ 0.00005IR + 0.000058 + 0.00010M

if R =0.999, p <0,0000, forecast error is 0.00311.

regression equations was done in a sequence of
indicators given in the equation. In the first step of
equation formulation, the indicator K. was
included when R = 0.726; further, the value of R
was changed as follows: 0.956; 0.981; 0.991;
0.994; 0.996; 0.997; 0.998; 0.999.

Using this model, the chf,pvalues for all
geochemical samples taken from these sediments
were calculated. Information on well numbers
from which samples were taken, age, their number
and Pcffpvalues is given in Table 5.
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PSC D.-Ct, fractions

comp

Bl 0.376917-0.38
B 0.38-04
B 0.4-0.42
B 0.42-0.44
B 0.44-0.46
[ 0.46-0.48
[ 0.48-0.5
[]0.5-0.52
[ ] 0.52-0.54
[ ] 0.54-0.56
[ ]0.56-0.58
(] 0.58-0.6
] 0.6-0.62
[ ]0.62-0.64
[ ] 0.64-0,66
[ ] 0.66-0.68
[ ] 0.68-0.7
[ 0.7-0.72
[ 0.72-0.74
I 0.74-0.76
B 0.76-0.78
B 0.78-0.8
B 0.8-0.82
Bl 0.82-0.84

[1 3D contour of siesmic survey
(Maykorskoe field)

=== Major reservoirs
[ Fields

Fig. 3. Scheme of the oil and gas distribution
probability on geochemical and bitumen
characteristics for Visimskaya monocline territory

According to 29 wells and 322 determinations
of DOM indicators, the average value of Pcfflp =

=(0.480 £+ 0.094; it varies from 0.346 to 0.982.
According to the Table 5 plotted density

distribution of values P‘Slip mean, Pcff]p min, P‘Slip
max, are given in Table 6.
This shows that Poff]pvalues in all three cases

change slightly. For example, the mean probability in
most cases has values in the range 0.4-0.6 (0.724). The
average values in the wells were used to construct a
pattern of oil and gas potential distribution for the
territory of the Visimskaya monocline (Fig. 3).

Conclusion

As a result of the studies performed, it was
found that the most favorable geochemical
conditions for the formation of petroleum potential
due to DOM are observed in the central part of the
Visimskaya monocline, within the Maykorskoye
field and the area around it, limited by the
probability level greater than 0.5.

Territories in the south of the Visimskaya

monocline where Rﬁfp > (.5 are of particular interest

in terms of zonal petroleum potential. Probably, there
is a certain interest in the territory in the north of the
Visimskaya monocline. This scheme will be used in
further assessments of zonal oil and gas potential of
the Visimskaya monocline.
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