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Kniouesvie cnosa:
JIFOMMHECLIEHTHO-
OUTYMHHOJIOTHYECKHUIT aHAu3,
OTJIOKCHHSI JOMAaHUKOBOTO THIIA,
OpraHUYECKOE BEIIECTBO,
GuTyMOUIHBIH K03 uIHeHT,
coJIepKaHue OPraHUYECKOTo
yriepoaa, TOMaHHKOBBIH
TOPHU30HT, CTATHCTUYECKHE
XapaKTePHCTHKH,
He()TeMaTepUHCKHE OTIIOKCHUS,
TeHEepalHOHHbIH MOTEHIHA,
rpaduk YCIeHCKOTro —
BaccoeBunua, asIOXTOHHBIE
OGUTYMOH/IBI, re0pHU3HIECKHe
uccinenobanus ckBaxud (I'MC),
ABTOXTOHHBIE OUTYMOHIbI,

K03 HHUIMEHT KOppPeILnH,
MHOTOMEPHBIC CTATUCTHYECKUE
MOJIETIH.

The reduction of the resource base of oil and gas in the old oil and gas producing areas, including the Perm region, leads to the need
for a detailed study of the processes of generation, migration and accumulation of hydrocarbons. Successful prediction of petroleum
potential is impossible without studying the geochemical properties of oil and gas source deposits. Determination of the content of
dispersed organic matter in the rock, the degree of bituminousness of the rocks, the composition of the organic matter allow us to
estimate the generation potential of the sediments and use it to assess the oil and gas content of the territory.

On the territory of the Perm region the Domanik type deposits are the main source of hydrocarbons for the oil and gas fields.

The deposits of the Domanik type include the Sargayevsky and Domanik horizons of the Middle Frasnian substage, the
Mendym horizon and the upper undifferentiated stratum of the Upper Frasnian substage, also the Famennian and
Tournaisian layers. These deposits are associated with the development of the Kama-Kinel system of deflections (KKSD).
The article contains a statistical analysis of the chemical and bitumen characteristics of the Domanik type sediments, the
relationships between well log data and the results of luminescent bitumen research are considered, multidimensional
statistical models for predicting organic carbon content based on GIS data are built, organic carbon content maps for
received models are created.

It was found that, within the entire strata, Domanic sediments have very good oil source properties. By the multidimensional
statistical modelling and the construction of maps of organic carbon, it was revealed that the highest concentrations of organic matter
in the Domanik horizon are observed in the north-east, central and southern parts of the Perm Region.

CokpanieHue pecypcHoi 0a3sl HeTH U Ta3a B CTapbIX He()TEra3oJ00BIBAIONINX paiiOHaX, K YHCIYy KOTOPBIX OTHOCHTCS M
TMepMmckuii kpaii, NPUBOAUT K HEOOXOAUMOCTH IETAIBHOIO U3y4YEHHMs MPOLECCOB TCHEPAIMH, MUIPALMH U aKKyMYJISALUH
YIIIEBOAOPOOB. YCIEHIHOE IIPOTHO3UPOBAHNUE HE(TEra30HOCHOCTH HEBO3MOXKHO 0€3 M3ydeHHsS] TeOXUMHUYECKHX CBOHCTB
He()Tera3oMaTepUHCKUX OTIOKeHHil. OnpezieneHne COAepKAHMS PACCESTHHOTO OPraHMYEeCKOro BEIIeCTBA B IOPO/E,
CTEMeHH OHTYMHHO3HOCTH IOPOA, KOMIIOHEHTHOrO COCTaBa OPraHMYECKOTO BEIICCTBA II03BOJISCT OLCHMBATH
TeHEPaOHHBII OTCHINAT OTIOKEHHUIT M HCIIOIB30BaTh €r0 AJIs MPOrHO3a HeTera30HOCHOCTH TEPPUTOPHH.

Ha Ttepputopun Ilepmckoro kpas Kk HedTera3oMaTepUHCKHM OTHOCSTCS OTJOXKEHHsS JOMAaHMKOBOIO THIIA, KOTOpBIE
CYMTAIOTCSI OCHOBHBIM HCTOYHHKOM YTJIEBOJOPOIOB 115l HeTera30HOCHBIX KOMILIEKCOB IlepMcKoro kpasi.

K oTyioeHusM JIOMaHUKOBOTO THIA ((pOpMaIU) OTHOCATCS CapraeBCKHI M JOMAHUKOBBIH FOPH3OHTHI CpeHEe(YPAHCKOTO
MO/BSPYCa, MEHBIMCKUIT TOPU30HT U BEPXHsIsl HEPACWICHEHHAs! TOJIIIA BEPXHE(PPAHCKOTO MOABsIpYca, a Takke GpaMeHCKuit
U TypHe#cKHit ipychl. JJaHHbBIC OTJIOKEHHS CBsI3aHbI ¢ pa3BuTHeM Kamcko-KHHenbeKoii ciucTeMbl poruodos.

B craThe BBINOTHEHBI CTATUCTHYCCKHIT aHATH3 XUMUKO-OHTYMHHOJIOTHYECKHX XapaKTEePUCTHK OTIIOKEHHH TOMAHHKOBOTO THIIA,
PacCMOTpPEHbI 3aBUCHMOCTH MEK/Iy AaHHBIMH reodmsndeckux uccnenoannii ckpaxut (IMC) u pe3ybTaTaMi JTFIOMUHECLICHTHO-
OUTYMHHOJIOTMYECKUX HCCIICIOBAHUH, OCTPOCHBI MHOTOMEPHBIE CTATHCTHYECKHME MOZIENIM [POTHO3a COAEPKAHUs OPraHUYECKOTo
yrnepoza 1o naHHsM I'MIC, ToCTpOEHBI KapThl COJEPIKAHUS OPTaHUYECKOTO YIIIEPO/a 10 TIOTyYeHHBIM MOZIEIISM.

B pesynbTaTe NpOBEJCHHBIX MCCIEIOBAHMI OBUIO YCTaHOBIEHO, YTO B Ipejenax Bceil TONIM OYeHb XOPOLIMMH
He()TEeMaTepUHCKHMH ~ CBOMCTBAMH  00JaJalOT  OTJIIOKEHUs JOMAHHKOBOIO BpEeMEHH. biarojaps HpHMEHEHUIO
MHOTOMEPHBIX CTATUCTHYECKNX MOJEJICH U IOCTPOCHUIO KapT COCPIKAHUS OPIraHUUECKOTO yIieposia ObLIO BBISBICHO, YTO
TMOBBILICHHbIE KOHLEHTPALMH OPraHHYECKOro BEIECTBA B JOMAHMKOBOM IOPU30HTE HAOIIONAIOTCS B CEBEPO-BOCTOUHOM,
LEHTPaTbHOU U F0XKHOU gacTsx [lepMckoro kpas.
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Introduction

The geochemical characteristics of organic
matter are the basis of the sedimentary migration
theory of oil formation. A detailed study of the
luminescent-bitumen characteristics of organic
matter (OM) has made it possible in many
petroleum regions, provinces, and provinces to
clarify the generation potential of oil source
rocks, the features of organic matter migration in
petroleum complexes and predict hydrocarbon
deposits [1-9]. Therefore, the study of these
characteristics for deposits of the Domanik type
of the Perm Territory plays an important role.

Domanic type deposits are associated with
the development of the Kama-Kinel deflection
system (KKSD). Sedimentation occurred from
the Sargayevsky to the Early Tournasian time
inclusive. The deposits of the Domanik type
(formation) include the Sargayevsky and
Domanik horizons of the Middle Frasnian
substage, the Mendym horizon and the upper
undifferentiated stratum of the Upper Frasnian
substage, as well as the Famennian and
Tournaisian layers.

In general, Domanic deposits are
represented by bituminous clayey dark gray,
almost black limestone interbedded with marls
of the same color, lime — clay — siliceous
shales and flints [6—13].

In order to study the geochemical features
of the Domanic deposits, the results of
luminescent-bitumen analysis of 313 core
samples of domanicoid rock formations
taken from 88 wells of 75 exploration areas
were analyzed.

The main geochemical indicators determined
during chemical and bitumen studies are the
content in the rock of dispersed organic matter
(DOM, %), organic carbon (C,,, %), insoluble
residue of the rock (IR, %), petroleum ether
bitumoide (B, %), chloroform bitumoide
(Bi, %), alcohol benzol bitumoide (B, %),
humic acids (G,, %), as well as the bitumoide
coefficient (3, %) [14-20].

Statistical analysis of chemical and bitumen
indicators of the Domanic type deposits

Table 1 presents the main statistical
characteristics  [21-26] of geochemical
indicators of the Domanik type deposits for
some regions. The table shows that the highest
content of organic carbon (C,, = 5.59 %) and,
therefore, dispersed organic matter (DOM =
= 7.08 %) 1s observed on the territory of the
Solikamsk depression.The explanation of this
fact 1s that this territory during the
development of the KKSD was mostly located
in the area of uncompensated depressions and
deflections which are favorable for the
accumulation of organic matter. The value of
the bitumoid coefficient (p = 15.68 %) with a
high content of organic matter (C,, = 5.59 %)
indicates the presence of migrated bitumoids
[17, 27]. The high concentration of chloroform
bitumoide (B, = 1.06 %), as well as the large
value of the neutrality coefficient (K, = 3.44)
indicate a significant restoration of bitumoids
and their oil character. It is also worth noting
the high percentage of the insoluble residue of
the rock (IR = 52.44 %), which is the largest
among the considered tectonic elements. If
accept the fact that the sediments mostly
accumulated in the depressive zones of the
KKSD, then it can be assumed that the
insoluble residue of the rock contains a
significant proportion of the pelitic fraction
(clay particles). The presence of this fraction
favors the adsorption and preservation of
organic matter on the surface of the particles.

The lowest content of organic carbon
(Corg = 3.30 %) and, therefore, dispersed
organic matter (DOM = 4.15 %) is observed
for the territory of the Bashkir arch. From the
Sargayevsky to the Tournaisian age, facial
conditions of the shallow shelf and platform
lagoons prevailed in this area. The high value
of the bitumoide coefficient (B = 39.46 %)
confirms the high proportion of epigenetic
bitumoide [17, 18]. The high concentration of
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chloroformbitumoide (B, = 1.42 %), as well
as the large value of the neutrality coefficient
(Kn = 3.23) indicate a significant restoration of
bitumoids and their oil character. It is also

worth noting the low percentage of the
insoluble residue of the rock (IR = 19.98 %),
which is the smallest among the considered
tectonic elements.

Table 1
The main statistical characteristics of the Domanik type depositsgeochemical indicators

Area Corgs % | DOM, % |Bye, 102 % | Bpp, 10°% | Bap, 107 % [Ga, 10°%| IR, % B, % K,
(Bho/Bab)
Bashkir arch 330+3.02|4.15+3.84|3.58 £ 5.26 | 141.63 £ 205.43 | 41,74 £ 61.34|0.24 + 0.28] 19.98 = 17.59 |39.46 + 34.23(3.23 = 5.24
0.06-12.48|0.06-16.60 | 0.00-15.60 | 0.00-500.00 | 1.00-335.00 | 0.00—1.00 | 0.53-57.60 |0.34-100.00 [0.10-24.04
Bym-Kungur  |4.61 £2.82[5.60+3.33|4.16 + 3.83 | 140.50 + 146.04 |100.99 £ 95.73[0.10 + 0.28|37.57 + 18.17 | 26.63 £ 24.02(3.15 + 5.61
monocline 1.93-17.24(2.2820.34]0.12-15.60 | 3.00-500.00 |8.00-500.00 |0.00-11.80| 4.80-97.30 |0.83-100.00|0.25-32.05
Upper Kama 446323592446 6.60 £ 1434 9432 = 140.70 | 72.54 £ 82.81| 0.82+£2.15 | 4825 +33.01 |19.84+2538| 1.44+2.27
depression 0.05-17.5 |0.05-23.28 | 0.00-80.00 | 0.00-500.00 | 0.25-335.00 | 0.00-11.80 | 6.26-98.40 |0.34-100.00| 0.19-8.00
Visim monocline | 2:26:£6:36| 6.958.73[ 164£2.23 | 493257575 | 16.56:£8.34 | LOL+234 | 5170+ 35.00[1L81 + 14.00[ 2.32:+2.97
0.05-24.33/0.05-32.36| 0.01-8.00 | 1.00-250.00 | 2.00-31.30 | 0.00-8.00 | 0.51-98.72 | 0.48-44.44 | 0.17-10.64
Advanced folds |4.07£3.39]5.27£4.29] 025+0.22 | 15.01 £28.08 | 11.39+8.98 | 027+ 0.42 [ 50.34 £ 21.76 | 5.23 £ 14.95 | 1.41 + 1.06
of Urals 1.62-16.19[1.92-20.24| 0.01-0.50 | 0.12-125.00 | 0.25-31.30 | 0.00-1.00 | 15.95-89.53 | 0.044.99 | 0.48-3.99
Solikamsk 550+ 638 7.08+7.98| 220+3.87 | 105.64 + 171.22|41.61 +47.96| 2.52 £ 6.13 | 52.44 = 32.51 | 15.68 + 24.78| 3.44 = 6.20
depression 1.08-46.14 | 1.17-57.68 | 0.00-20.00 | 1.00-500.00 | 2.00-214.00 | 0.00-3.13 | 3.46-99.62 | 0.26-94.58 | 0.19-32.05

Note: here and in Table 2 in the numerator — the arithmetic mean + standard deviation; denominator — scale values

(min — max).

To determine the autochthonousness and
allochthonousness of bitumoids, the Uspensky-
Vassoevich law (schedule) is applied. Figure 1
shows the correlation field betweenf and C,,.
Most of the studied rocks samples of the Domanik
deposits in the Perm region is characterized by
the content of allochthonous bitumoids.
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bitumoids
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B, %

40
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bitumoids

o e — —— — — — — — — — —

Corer %0

org’

Figure 1.Correlation field between B and C,,
(for the Domanik type deposits). Dotted line separates
allochthonous and autochthonous bitumoids [12]

Table 2 shows the main
characteristics of the studied
geochemical parameters.

statistical
sediments

The analysis shows that among all of the
studied Domanik type deposits, the Domanik
horizon is characterized by maximum average
values in almost all geochemical parameters:
Corg = 5.66 %, B, = 0.06 %, By, = 2.11 %
B, = 1.13 %, B = 33.68 %, DOM = 7.11 %.
According to the  classification  of
K.F. Rodionova the Domanik horizon belongs
to the category of very good source rocks [28].

Determination of statistical relationships
between GIS data and the results of
bituminous studies of domanic deposits

In this paper, the results of luminescent-
bitumen analysis of the domanic sediments
were compared with the well logging data of
the following methods:

e gamma ray logging (GR);

¢ neutron gamma logging (NGR);

e gamma-gamma density logging (GGD);

ethermal neutron neutron-neutron logging
(TNN), 1 —big probe, 2 —small probe;

e acoustic logging (A).

The possibility of well log methods using
for estimating the content of organic carbon is
given in [29-38].
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Table 2

The main statistical characteristics of the geochemical indicators of Sargayevsky,
Domanik and Mendym horizons, the undifferentiated stratum
of the Upper Frasnian substage, the Famennian and Tournaisian tiers

Stratigraphic unit | Coy, % IR, % |Bpe 10°% By, 102 % By, 102 %]| Ga, 1072 % B, % K, (Bn/B) | DOM, %
o 3.38 +3.05 |48.64+£35.38 | 0.02+0.04 [ 0.24+0.65 | 025+0.38|0.95 +2.36 [ 11.84£19.92 | 1.30 +3.66 |4.52 = 4.06
0.05-17.50 | 0.53-99.50 | 0.00-0.24 | 0.00-5.00 | 0.00-2.14 | 0.00-15.60 | 0.26-86.87 | 0.17-30.83 |0.05-23.28

Dyfm 4.68 +7.24 [46.76 3339 0.02+0.03 | 0.58£1.22 |020+£0.25(1.52 + 5.42 | 17.57+24.72| 2.65+5.41 |6.03 +9.29
0.05-46.14 | 0.51-99.62 | 0.00-0.16 | 0.01-5.00 | 0.02—1.48 | 0.00-31.30 [ 0.41-100.00 | 0.13-32.05 |0.05-57.68

Dif, 3.29+2.50 |32.41£20.34|0.01+0.01 [ 035+1.03 |025+0.28|0.51 + 1.69 [ 10.06 £ 1827 | 1.56 +4.42 |4.49 = 3.40
0.29-12.48 | 3.02-84.39 |0.00-0.05 | 0.00-5.00 | 0.00—0.83 | 0.00-8.00 | 0.00-78.76 | 0.00-21.28 |0.29-16.60

Dymn 3.63+2.15 [29.68£20.40 | 0.03+0.08 [ 1.19+1.77 |0.54+0.42 | 0.59 + 0.13 | 2838 +34.20 | 3.39 + 6.60 |4.63 +2.68
0.57-9.92 | 5.35-97.3 |0.00-0.31 | 0.00-5.00 | 0.00~1.48 | 0.00—11.80 |0.00—100.00 | 0.25-32.05 |0.57-12.40

Dydm 5.66+3.22 [3821:£20.52|0.06+0.10 [ 2.11+1.88 | 1.13+1.03|0.20 + 0.51 | 33.68£2844 | 3.93+5.38 |7.11+3.78
0.51-20.25 | 4.41-95.68 |0.00-0.80 | 0.00-5.00 | 0.04-5.00 | 0.00-4.00 |0.33-100.00| 0.25-24.04 |0.51-23.90

Dast 4.90 +3.61 [43.07+29.05 | 0.060.06 | 2.08£2.19 [0.70£1.120.72 + 2.55|31.79+36.10| 4.71 +£5.53 |6.50 +4.79
0.44-16.19 | 7.71-98.95 | 0.00-0.16 | 0.01-5.00 | 0.06-5.00 | 0.00—11.80 [ 0.55-100.00 | 0.13—15.97 |0.44-20.24

To bring the log curves to a general form and Table 3

eliminate the influence of units of measurement,
different dates of research and different
downhole tools, the log data were standardized
using the following formula:

Xst = (xi _xav) /xstda

where x, — standardized value of the log data;
x; — i-th indication of the log data; x,, — average
value of the log data throughout the
domanicoid formation; x4 standard
deviation of the log data for the whole
domanicoid formation.

Use of this formula allows reducing the
units for each type of logging, since the same
logging methods may have different units.

The missing well logs in some wells were
calculated using regression analysis [21, 25-26, 39].

In order to determine the links between
geochemical indices and log data, a correlation
matrix was constructed for the Domanic
sediments of the Perm region (Table 3).

According to the Table 3, 23 paired
correlation coefficients out of 54 are
statistically significant. The highest correlation
coefficients are established between the
following pairs of indicators: By, u G,
(r=0,54); By, u GR (r=0,52); Cqp, 1 GGD
(r=-0,50).

Correlation matrix between well log data
and geochemical indicators of the Domanik
type deposits in the Perm Region

Indica- | Corg, | IR,
tors % %

By,
107%

By,
10°%

Baba Gaa B o/ Kn DOM,
10°%|10°%| > ”° |(By/Ba)| %

GR  [0.31*|037*%| 047* | 0.54* | 052* | -0.13 | 029*% | 0.32* | 042*

NGR |-025%| 023 | -038* | -046* | -040* | 0.06 |-035%| —0.28* | -0.32*

TNNI [-045%| 009 | 021 | 023 | 0.10 | -006|-032| 035 | 0.09

TNN2 |-0.30*%| 007 | 033 | 008 | 030 | -0.08 | 021 | 031 | 0.08

GGD |-0.50*%| 008 | 006 | 004 | -0.12|-002] 004 | 008 | -0.06

A 041* | 023 | 023* | 038* | 0.33* | -007 | 022 | 029* | 023

Note: * — statistically correlation

coefficients (p < 0.05).

significant

Building of multidimensional statistical
models for predicting the content
of organic carbon (C,,,)

Since the content of organic carbon in the
Domanik type deposits is characterized by an
exponential distribution, the values of C,, were
prologized (In (C,)).

As a result of stepwise regression analysis
[40] prediction models of In (C,,) for the
sediments, as well as for the Domanik horizon,
respectively were obtained:

In(Cyr) = 0,62360 — 1,26968 TNN1 +
+0,64468 TNN2 — 0,36478 GGD —
—0,17218 GR, R*= 0,497,

F (4,468) =115,66, p <10°;
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In(Cyrg) = 0,94253 — 1,20507 TNN1 +
+0,45769 TNN2 — 0,22918 GGD —
—0,12646 GR, R* = 0,497,
F(4,202)=49,945, p<10~.

From the above multidimensional models,
it can be seen that the TNNI indications
characterizing the hydrogen content of rocks
have the greatest effect on the In (C,,,) forecast
[16]. The reduced TNN2 values indicate the
presence of voids in the rock and the
possibility of accumulation of organic matter
in them. A positive angular coefficient in the
TNN2 readings arises due to the fact that this
method makes a correction to the model
(measures the properties of the bottomhole
formation zone). The feedback between C,,
and GGD is explained by the fact that with
increasing density of the rock, the volume of
voids and, consequently, the amount of
organic matter is reduced. The presence of a
negative angular coefficient for GR is related
to the fact that deposits of the Domanik type
are represented mainly by carbonates of
varying degrees clay and bituminous.

By well logging curves, using the models
obtained, In (C,,) values were calculated,
which resulted in true C,, values, and then
Corg values were averaged over the well
section for mapping.

Analysis of changes in the content
of organic carbon in the sediments
of the Domanik time in the Perm Region

As a result of using multidimensional models,
maps of organic carbon content for the Domanic
type deposits in general (Fig. 2, a) and the
Domanik horizon (Fig. 2, b) were constructed. As
an example, we describe the map of organic
carbon content in sediments of the Domanik time.

Analysis of Fig. 2, b showed that the
Semiluksky deposits are mostly classified as
Domanikites (C,, > 5%). Plots with a high
content of organic carbon are noted: in the
southeastern and northeastern parts of the

Rakshinskaya saddle in Lysekhinskaya well
no. 10 (C,, = 16.4 %) and in Dolganovsk well
no. 1 (C,, = 16.35 %), respectively; in the
southern part of the Perm arch in Osinskaya well
no. 1 (Cyy = 14.63 %), confined to the outer
sideboard zone of the KKSD, in the northern
and southern parts of the Babkin saddle in
Turkinsky well no. 53 (C, = 15.3 %) and
Kachinskaya well no. 574 (C,,, = 14.58 %),
respectively, confined to the inner sideboard
zone of the KKSD; in the southern part of the
Bym-Kungur monocline in Dorokhovskoy
well no.1 (Cyy = 17.3 %), confined to
the outer side-zone of the KKSD. On
the territory of the Bashkir arch, there are
high values in the northern and eastern parts
of Chaykinskaya well no. 93 (C,,, = 15.35 %)
and in Shurtan well no. 152 (C,, = 17.93 %),
respectively, confined to the inner sideboard
zone of the KKSD, as well as in the
western part of Dubovogorskaya well
no. 2 (Cyy = 17.2 %), confined to the inner
sideboard zone of the KKSD.

The minimum content of organic carbon is
typical: for the northern and the southern parts of
the Upper Kama depression in Ocherskaya well
no. 1 (Coe = 1.43 %) and Cyril well no. 101
(Corg = 1.46 %), respectively; for the central part
of the Rakshinsky saddle in Garinsky well no. 62
(Corg = 1.56 %).

The map of the average content of organic
carbon (see Fig. 2, a) in the Domanik type
sediments as a whole (C1t-D3sr) is characterized
by less differentiation of values, while local peaks
of high concentrations of C,,, were obtained in
three wells (in the northern parts of the Babkin
saddle and Solikamsk depression).

Conclusions

1. It has been established that, within Perm
Region, the best chemical and bitumen indicators
of the Domanik type deposits are characteristic
of the Solikamsk Depression territory.

2. In the Domanik type sediments, allochthonous
bitumoids prevail over autochthonous ones.
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3. Within the entire thickness of the Domanik
deposits, the Domanik horizon is characterized by
the best geochemical indicators and according to
the classification of K.F. Rodionova belongs to the
category of very good source rocks.

4. Multidimensional statistical models for
predicting the content of organic carbon C,, of

Administrative border of the Perm Region
The boundary of tectonic structures

the Domanik type deposits in general and of
the Domanik horizon have been constructed.

5. As a result of the use of multidimensional
models, maps of average organic carbon
content were constructed across the territory of
the Perm Region taking into account the well
logging data.
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Fig. 2. Map of the average content of organic carbon (Cy,, %) in the deposits of Domanik type as a whole
(C1t-D3sr) (a) and Semiluksky (Domanik) time (D3dm) (b) in the Perm Region. Tectonic elements:
B3/l — Vyatka Dislocation Zone; BKB — Upper Kama depression; T — Timan ridge; IIVII — Central Ural
uplift; BIT — Vychegodsky deflection; BC — Bashkir dome; BucM — Visim monocline; BI1/l — Upper
Pechersk depression; KOC/l — Yuryuzano-Sylvenskaya depression; KYC — Kosvinsko-Chusovskaya
saddle; KonC — Kolvinskaya saddle; Con/l — Solikamsk Depression; KBC3 — Kozhim-Visherskaya
structural zone; SIUC3 — Yazva-Chusovskaya structural zone; KC — Kama arch; baC — Babkin saddle;
BKM — Bym-Kungur monocline; I1C — Perm arch; PakxC — Rakshinskaya saddle
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