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ABSTRACT: The question of the tectonic formation of block-fault structures under the
conditions of rifting and the connection with the oil-bearing provinces of Syria has been
studied. The heterogeneous structure and the main factors of the formation of the Earth's
crust are reflected in the models of deep heat sources and block-fault structures of
Thermovision sounding obtained by spectral-zonal Terra-MODIS and Landsat-8 zonal
images. It has been established that the effectiveness of Thermovision Tomography of
the geological environment in the search for hydrocarbons at great depths is based on
the study of natural channels of fluid migration in permeable horizons and accumulation
of fluids in porous multi-storey chambers that can be natural reservoirs for hydrocarbons.
Tectonic basement ledges and complexly built sleeve-shaped structures as geological
objects for the search for hydrocarbons in the sedimentary cover are one of the reserves
of oil and gas production on the territory of the Syrian Arab Republic.
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ical environment, block-fault structure, oil and gas potential.



INTRODUCTION

Ensuring the growth of hydrocarbon resources on the territory of the Syrian Arab Repub-
lic (SYR) is associated with the optimization of various cycles of the geological explora-
tion process. This is the primary problem for modern geophysical methods. The current
approaches to studying the structure of the environment include the use of a seismic
method and well logging, which require time and a significant amount of capital invest-
ment. There is a question about the creation of deep models in the framework of gradient
media due to the insufficient effectiveness of the methodology for performing ground-

based geophysical observations.

The modern structure of the Earth's crust in the territory of the SYR was studied on the
basis of a priori geological and geophysical information, which was published in a num-
ber of works [1-8]. The Palmyrid fold belt in the central part of Syria [1], [2], the Aleppo
uplift [3], [4], the Euphrates graben fault system in the eastern part [5], [6], [7], [8], the
Jebel zone Abd al-Aziz and Sinjar in the northeast [7], [9]. The zoning of hydrocarbon
deposits in the main provinces of Syria [7], [8] was carried out with an overlay on the
topographic scheme. The general conclusion following from the review is that to further
increase the detail and information content, it is advisable to use modern geoinformation
technologies. In particular, it is possible to use space spectral-zonal sounding with a high
spatial resolution of the recorded infrared signals. This approach significantly expands
the practical possibility of a non-contact study of the deep structure and the search for
new deposits for the reproduction of the raw material base of the SYR. The method of
thermovision remote sounding of the Earth's crust (EC), within which the tomographic
approach [10] is applied in the study of the endogenous thermal field (TF), is aimed at
increasing the detail of the study of the geological environment when predicting oil and

gas accumulation zones in the basement and sedimentary cover.

Methodological substantiation and practical testing of the Thermovision Tomography
(TVT) technology of the structure and physical state of the environment of the largest oil
and gas provinces of the northern part of the Arabian platform (Palmyride, Aleppo, Rut-
bah, Jebel Al Arab, Jebel Abd el Aziz, Euphrate, Bilas and Bishri) becomes an urgent
task and a promising scientific direction for forecasting hydrocarbon (HC) deposits in oth-
er regions. The purpose of the work was to study the geothermal structure of the Earth's
crust of Syria in the forecast of hydrocarbon deposits based on thermovision remote
sounding. The object of the study is the methods of processing and interpreting space



spectrozonal images in the thermal infrared wavelength range in relation to the territory of
the SYR (Fig. 1).
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Figure 1. Tectonic map of the territory of the SYR with the location of Landsat-8 infrared
images (green, red, blue and black contours) and Terra-MODIS (yellow).

Geophysical structure of the lithosphere of Syria.

The regional level of research by remote space sensing is based on the processing of
Terra-MODIS images [10], [11]. The given situation of changes in the density of TF de-
pending on the heterogeneity in the energy source and in the medium of its transit shows
regional zones of destruction of the lithosphere, they have a vertical (comparable to the
Earth's tectonopher) or inclined form (intra-crustal horizons) of the structure (Fig. 2). In
terms of power, they reach tens of kilometers. Fluids migrate along them both laterally
and to the daytime surface of the Earth. The fault system plays the role of supply chan-
nels for fluid-gas emanations to the surface, with the creation of multidirectional flows in



permeable media and the accumulation of fluids in porous media in the form of multi-
storey chambers. Thus, all dispersed hydrocarbon molecules that enter the composition
of fluids from various sources must be carried away (migrate) within the formed rift struc-
tures. This can explain the process of oil and gas accumulation for hundreds of kilome-
ters within the Palmyrid fold-thrust belt.
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Figure 2. Map of the local field of block-fault structures
in the depth interval (10-20) km according to MODIS data.

Based on the field pattern, a certain regularity is found in the system of geoblock bounda-
ries. The morphology of the EC structures is highly detailed and informative, which is re-
flected in the change in the regional seismic boundary of Mohorovichich, which was cal-
culated from the TVT data (Fig. 3). On average, the depth of the M surface is 36 km.

One can speak of lateral variability and uniqueness of the model of individual crustal
blocks. Intraplate tectonic activity is manifested in the results of the seismicity of the re-
gion (the magnitude of earthquakes reaches 6.7). In sharp boundaries between blocks
with a high amplitude of ascent or subsidence (stepping persists throughout the entire



section of the lithosphere). In a completely defined structure of the compensated shell of
the sedimentary cover (Euphrates graben fault system). Real environments have zones
with inversion of thermal layers in depth, which indicates one of the geothermal signs of

the presence of hydrocarbons in the environment.

37°25'34"E(36°08' 36'N) 4001 14°E (36°01' 20" N)

~ 4 Horst Derro -

o & w

. . ol
b ""|'Aleppo plateau : 725y, >

g ‘1 ; : SN e 104/& e %

y X Bishri Block| R 2

Q = % 3, &

kis) G { ) (, 9

° \\ Blok Bilas / S, )

NS /// 6}&
\\\ // %
e
R —
S N
=l IS DT s
e é -4 N\
‘\ . pe ~ I
\((\* Depressiori Hamad uplift meters
2 % N
\ Al-Doe AN '

m 7 m
% /// \\\ ; '
: 1] D s

: / Rutba uplift B

N
el / g \\ [
Wl = 4R 5R 8R
37°23 24" E (33'00 24" N) e ® 39°45' 54'E (32'54'01' N)

Figure 3. Map of the surface of Mohorovichich of the Syrian oil and gas province
according to MODIS data.

A fundamentally new result of the study of the lithosphere is the establishment of a tecto-
nopher located in the central part of Syria. It has a northeastern strike for many hundreds
of kilometers and, as a rule, coincides with the Palmyrid rift structure of the Earth's crust
(Figs. 4 and 5). The regional section of the tectonopher includes a deep central trunk in
the upper mantle and gentle ramifications of destructive zones in the Earth's crust. The
thickness of the main zone in the lithospheric mantle increases to 80 km, and the dip an-
gle exceeds 75°. Another feature of the structure of the tectonopher axis is discontinuity
and horizontal displacement of tens of kilometers in the Earth's crust (uplift of Aleppo and
Palmyrid). The axis of the structure has a dip from a depth of 5 km to 42 km at an angle
(30° - 45°). At the same time, the Levant fault zone in the Syrian segment, represented

by a system of rift depressions and associated meridional structures, partially limits the



distribution of the tectonopher. In the eastern part of Syria, the zone borders on the sys-
tem of orthogonal faults of the Euphrates.
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Figure 4. Models of block-fault structures with geothermal boundaries (a) and heat
sources (b) of the SYR lithosphere, along the 1R profile
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Figure 5. Model of tectonic disturbance of the SYR lithosphere, along the 4R profile

The local level of the study of the Earth's crust of the territory of Syria by remote Thermo-
vision sounding is based on the processing of Landsat-8 images. The pronounced struc-

tural forms of the blocks indicate the main directions of dislocations, the creation of



thrusts of tectonic blocks of the Earth's crust. Taking into account the morphology of the
field pattern (Fig. 6), in the marginal southeastern part of the undeformed part of the plat-
form (Aleppo Plateau), a ledge-like formation of horizons occurred due to the develop-
ment of allochthonous crustal litho-blades. The newly created anomalous terraces have a
more pronounced appearance at shallow depths. The demolition of loose rocks of high
porosity along the section creates conditions for the formation of local, isolated, and
promising zones (Fig. 7). Detailed zoning of the environment in the form of terraces can

increase the efficiency of the method in the search for Hydrocarbons.
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Figure 6. TVT volumetric model of the local field of block-fault structures in the depth in-
terval (18...20) km (red contour) and along the 1r profile with the location of
Hydrocarbon deposits. Symbols: 1 — TVT profile; deposits - oil (2), gas (3) and
oil&gas (4); 5 - position of the promising Hydrocarbon zone according to TVT data.
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Figure 7. Model of block-fault structures along regional profile 2r

Modeling of the gravitational field made it possible to reveal correlations with the thermal
structure of large-scale inhomogeneities of the medium. In the course of the study, the
reliability of the calculation of potential fields was assessed when studying the structures
of the earth's crust on the example of the Palmyrid graben system, the Aleppo plateau
and the Rutbach uplift. The degree of convergence and information content of the results
of modeling Thermovision sounding and the endogenous gravity field of the oil and gas
basin, the possibility and expediency of combining methods for classifying the inhomoge-
neities of the medium are established. For this purpose, numerical modeling of the gravi-
tational field of the Earth's crust and reconstruction of a three-dimensional physical-
geological model of the environment based on the algorithm for calculating hypocenters
and intensity of density sources [12].

The TVT maps and sections have much in common in the morphology of the isolines of
the anomalous gravitational field and reflect the structure of the heterogeneous structure
of the medium (Fig. 8). However, the detail of construction of laterally inhomogeneous
models of TVT block-fault structures is higher than in gravimetry. In a number of cases,
they approximate the inhomogeneous structure of the crust in different ways. The dis-
crepancy between the isolines of the gravitational field is largely associated with fault
zones, which are established by Thermovision sounding and find their confirmation in
geological materials. In this case, gravimetry can only play an auxiliary, intermediate role
in constructing a model of the medium. The result of the analysis of the gravitational field
can be required when detailing the priority search for hydrocarbons only under conditions
of a sufficiently dense observation system.

Tectonic ledge of the basement as a geological object of hydrocarbon
search in the sedimentary cover

Mapping of ancient high-amplitude tectonic-erosion protrusions (basement remnants) is
one of the urgent tasks for the development of unexplored oil resources. The transgres-
sive overlay of the lower horizons of the sedimentary cover on the tectonic-erosion sur-



face of the ancient basement ledges creates certain prerequisites for the formation of
traps in the arch and on the slopes of the ledges, the structure of which can be predicted
during comprehensive TVT analysis.
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Figure 8. Map-section of local sources of gravitational density (blue contour) at a depth
of 13 km (a) with high-amplitude "positive" (red) and "negative" (blue) anomalies Ags,
and a model of block-fault structures (b) along the profile 2b. Symbols: 1 — TVT profile;
fields - oil (2), gas (3) oil&gas (4)
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Figure 9. Maps of block-fault structures at depths of 3.6 km (a) and 8.2 km (b),
models of blocks (c) and heat sources (d) of an oil&gas field

Let us demonstrate, as an example, the study of HC deposits of the structural-lithological
type in the Buraij (c), Kara (b), Deir Atiyah (a) fields. In the structure of the thermal field
TVT, we single out a number of defining signs (Fig. 9).

A powerful vertical fault zone links two geothermal floors located in the middle part of the
crust and the sedimentary layer. Deep migration of fluid emanations along a tectonic fault
creates a condition under which they spread horizontally in the roof of the cover.

Areas of dense rocks form eaves in block-fault structures with possible localization of HC
deposits at this depth level. The anomalous thermal field is formed by a series of local
sources without maintaining the constancy of the change in the geothermal gradient.

Hydrocarbon deposits are located almost at the same depth but are divided in the sedi-
mentary cover into separate areas with a gradual change in permeability. Discontinuity
along the lateral is largely due to a change in the lithological composition of the medium.
The deep linear tectonic structure, the structure of which forms a regional ledge of dense
basement rocks, captures all the studied deposits. It can be assumed that the genesis of
the formation of HC deposits has the same nature. Therefore, within these zones, it is
possible to discover new hydrocarbon deposits.



From the tectonic point of view, the structure of high TF gradients is considered as local
plicative faults of the sedimentary cover. In practice, discovered massive deposits can be
partially complicated by secondary faults. This can lead to a change in the structure of
the productive horizon and, as a result, affect the quality of the trap. Therefore, a break in
the lateral correlation of the formation divides it into two (a & b) independent oil deposits.

The next example illustrating the effectiveness of TVT application is a highly promising
HC search area within the Belas (8), Abu Duhur (9) Jhar (6) oil fields. At the base of the
geothermal floor at a depth of 3910 meters there is a productive oil layer. The reservoir
deposit is formed by loose rocks along the top of the anticlinal structure (Fig. 6). The sec-
tion of the cover in some places is significantly differentiated in structure. Horizontal com-
pression (thrust) of the layers is traced, which leads to alternation of dense and decom-
pressed zones at different depths. Sloping reservoir zones and folding of the medium are
formed (Fig. 10).

Figure 10. Maps of local block-fault structures (a) and volumetric field (b, c) at
a depth of 3.6 km of an oil (1) and gas (2) field, a priority search for oil (3) and gas (4)

As practice shows, the greatest effect of interpretation is achieved when using the range
of field values within one geothermal floor. In this case, linear fault zones (blue) and
weakly isomeric objects appear on the cut, which are poorly expressed in the integral

field. The emergence of hidden structures in the structure of the sedimentary cover is



used for the subsequent detailed zoning of the territory in the search for HC. In our case,
a large zone A of the priority oil search is of interest. It is located to the northeast of the
Jhar oil field with a productive horizon depth of 3110 meters. In the figure, the block is
formed from terraces, the distribution of which is limited by a fault. There is discreteness,

block mosaic and compositeness in the structure of the structural zone.

Complexly constructed sleeve-shaped structures of
sedimentary cover

In this work, complexly constructed unconventional structures of the sedimentary cover
are studied as a geological object for the search for hydrocarbons. Analysis of the mate-
rial indicates that the formation of sedimentary reservoirs occurred in favorable conditions
for a number of traps (sleeve-shaped, lenticular and bar), which are one of the reserves
of oil and gas production in Syria. Repeated occurrence of transgression and regression
of the sea basin during a relatively active tectonic time on the territory of the Arabian Plat-
form determined an unstable dynamic environment, creating a significant lithofacies vari-
ability of terrigenous sediments, with the replacement of permeable varieties with imper-
meable ones at short distances. At the same time, regional faults formed diverse direc-
tions of fracturing of crustal blocks. This situation required a comprehensive study of the
thermal properties of the basement rocks, the study of the nature of the distribution and
formation of fracture systems, the patterns of deposits placement in unconventional res-
ervoirs (Fig. 11).

It has been established that the formation of complexly constructed traps occurs under
the following conditions, which are signs of TVT in the effective search for sleeve-shaped
deposits:

1) The presence in the section of a decompressed extended zone, a sinuous shape
comparable to a tectonic disturbance of the environment.

2) The presence of an inclined surface of the foundation for the free migration of large
clastic material.

3) Presence of local protrusions on the way of sediment drift, creating a natural barrier,
which results in the formation of detrital sedimentary material and the gradual ac-
cumulation of a porous layer.

4) Development of a dense trap above the reservoir, which creates conditions for the
preservation of hydrocarbon deposits.

5) The development of an inclined fault at a depth along which light hydrocarbons mi-
grated to the Earth's surface.
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Figure 11. Models of block-fault structures during the formation of sleeve-shaped traps.
1 — profile fragment 3g; migration (2) and accumulation (3) of hydrocarbons in a highly
porous medium at a depth of 3.6 km

As a result of SYR geothermal zoning, it was determined that the discovery of new com-
plexly constructed hydrocarbon deposits should be linked to the province of Jabal Abd al-
Aziz in the northeast, the southern part of the Aleppo plateau and the Euphrates fault
system of the graben, in eastern part of Syria.



CONCLUSION

The study of the structure of the lithosphere of Syria by means of remote sensing, with a
quantitative characteristic of thermal fields, has not been carried out so far. It has been
shown for the first time that the system of numerous TVT profiles and maps of different
construction scales provides valuable experimental data and significantly complements

modern ideas about the formation of the deep structure of the SYR tectonopher.

The form and internal heterogeneous structure of the Earth's crust of the oil and gas
provinces of Syria is well linked with tectonic faults of various ranks. The process of local-
ization of deep fluid-gas emanations in the sedimentary cover of the region is due to ac-
tive fault zones of different times and depths. Near-fault oil and gas fields are widespread
in the territory of SYR.

In the course of TVT studies of the northern part of the Arabian platform during oil pro-
specting, we carried out an additional complex interpretation of seismic, gravity and
magnetometry materials. The processes of formation of thermal characteristics during the
zoning of ore fields under the conditions of paleomagnetism in the southwestern part of
the SYR and from the standpoint of seismic activity of seismogenic tectonic faults have
been studied. The obtained materials prove the reliability and effectiveness of the tech-
nology of Thermovision Tomography of the Geological Environment.
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Ne 3(375). - Pp. 17-24. - DOI: 10.33285/2413-5011-2023-3(375)-17-24

BBeaeHue

O0ecrieyeHre pUPOCTa PECYpPCOB YIIEBOLOPOIOB Ha
tepputopun Cupuiickoit Apabckoit Pecrryonuku (CAP)
CBSI3aHO C ONTHMH3aLUEH Pa3MYHBIX LUKJIOB I€OJIOr0-
pasBezouHoro npouecca. OTCrona BEITEKAeT IEPBOOYECPEI-
Hasl mpobieMa JUIsi COBPEMEHHBIX TeO(PH3MUECKUX METO-
10B. [IpuMeHsronnecs B HACTOSIIEE BPEMSI OIXOIBI K H3-
YYEHHUIO CTPYKTYpPBHI Cpeabl BKIIOYAIOT HCIIOJIb30BaHHE
CEMCMHYECKOT0 METO/Ia U KapoTaXka CKBaXKMH, ISl BBITOJI-
HEHHUSI KOTOPBIX HEOOXOANMBI BPEMEHHBIE 3aTpaThl M 3Ha-
YHUTEIBbHBI 00BEM KallUTABHBIX BIOXKeHHH. MMeercst Bo-

IPOC K CO3/IaHUI0 NTyOMHHBIX MOJIETIEH B paMKax Ipajiu-
SHTHBIX CpeJ] N3-3a HEAOCTaTOuHOH 3 (PEeKTHBHOCTH METO-
JIVIKH BBITTOJTHEHHS] HA3EMHBIX Fe0(M3NUECKIX HAOMIONECHHNI.

CoBpeMeHHOE CTPOCHHUE 3eMHOM KopbI Tepputopunt CAP
M3y4aJoCh Ha OCHOBE allPHOPHOM Ie0JI0ro-reo(pu3ndecKon
HHpOPMAIUH, KOTOpas oIryOmkoBaHa B psiae pador [1-8].
N3yuanuce cknaauarsiii nosc [aasmupua B HeHTpaabHOU
gactu Cupuu [1, 2], mogastue Anenmo [3, 4], cuctema
pasznomoB EBdpar rpabena B Bocrounoii yactu [5-8], 30-
HBI [[)xeOens AOx anb-A3nz n CHHXap HAa CEBEPO-BOCTOKE
[7, 9]. BeimmonHeHO paltlOHUPOBAHIE MECTOPOKICHIH yIIe-
BOJIOPO/IOB OCHOBHBIX MpoBUHIMK Cupui [7, 8] ¢ Hanoxe-
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HHEM Ha Tororpaduueckyro cxemy. OOl BBIBOI, BBITE-
KaloIIUil 13 ClIeIaHHOTO 0030pa, 3aKJIF0YaeTCs B TOM, 4TO
JUISL JIalIbHEHIIErO MOBBIMICHUS AeTAIHOCTH U HH(pOpMa-
THUBHOCTH I1€JIECO00Pa3HO MPUMEHEHNE COBPEMEHHBIX I'€0-
MH(POPMAIMOHHBIX TEXHOIOTHH. B YacTHOCTH, MOXKHO HC-
MOJIH30BaTh KOCMHUYECKOE CTIEKTPO30HAIBHOE 30HIUPO-
BaHHUE C BHICOKMM IIPOCTPAHCTBEHHBIM pa3pelIeHUEeM pe-
THCTPHPYEMBIX HH(PPAKPACHBIX CUTHAJIOB. JlaHHBIH moaXx0
CYIIECTBEHHO PACIINPSIET MPAKTUIECKYIO0 BO3MOXHOCTD
0OECKOHTAKTHOTO MCCIIEIOBAHUS [NIYOMHHOTO CTPOCHUS U
TIOUCK HOBBIX MECTOPOXKICHHH JJIsl BOCIPOU3BO/ICTBA ChI-
preBoii 6a3er CAP. MeTtop TemI0BU3HOHHOTO TUCTAHIIMOH-
HOTO 30HIMpOoBaHUs 3eMHOI1 KopHI (3K), B pamkax KOoTOpo-
ro MpuMeHnM Tomorpaduueckuii moaxon [10] B u3yueHun
sHnorenHoro reruioBoro nosst (TIT), HarpasieH Ha MOBHI-
LIEHHE JICTATBHOCTH UCCIIEI0BAHUS T'€0JIOTHUECKOH Cpe/Ibl
TIpH IPOTHO3€ 30H He()TETa30HAKOIIICHNS B QYHAAMEHTE 1
0Ca/IOYHOM YexJIe.

Mertoandeckoe 000CHOBaHKE U PAKTHYECKOE alpoOH-
pOBaHIEe TEXHOIOTHUH TEIUIOBH3HOHHOM ToMorpadun (TBT)
CTPYKTYPBI 1 (PU3MUECKOTO COCTOSHHS CPEAbI KPYITHEHIITNX
He(TEera3oHOCHBIX MPOBUHIINN CEBEPHOW YacTH ApaBuii-
ckoit arpopmel (Palmyride, Aleppo, Rutbah, Jebel Al
Arab, Jebel Abd el Aziz, Euphrate, Bilas u Bishri) ctano-
BHUTCS aKTyaJdbHOU 3a7adell W MepCHeKTUBHBIM HAYIHBIM
HaTpaBJI€HUEM JUIS IPOTHO3MPOBAHUS 3AJIekKEN yIIIeBOIO0-
ponos (YB) B npyrux pernonax. llens paboThI 3aKkiroua-
J1ach B M3yYCHNH T€OTEPMUYECKOTO CTPOCHHUS 3€MHOM KO-
ps1 Cupuu TIpu IPOTHO3€E 3aJISKEH YIIICBOIOPOIOB HA OC-
HOBE TEIUIOBU3MOHHOTO JMCTAHI[MOHHOTO 30HJANPOBAHMUSL.
OOBEKTOM HCCIIeIOBAHHUS SBIISIIOTCS METOIBI 00pabOTKH 1
MHTEPIIPETalNi KOCMUYECKUX CIIEKTPO30HAIBHBIX CHUM-
KOB B TEIUIOBOM MH(paKpacHOM JInana3oHe JUIMH BOJH
mpuMeHHuTeNbHO K Tepputopuu CAP (puc. 1).

leodnanyeckoe ctpoeHue nutocdepbl Cupumn

PernonanbHeIl ypOBEHBb HCCIIEIOBAHNS AUCTAHIIMOH-
HBIM KOCMHUYECKUM 30HIMPOBAaHUEM OCHOBaH Ha 00paboT-
ke cauMkoB Terra-MODIS [10, 11]. IlpuBenennas curtya-
st I3MeHeHust ToTHocTy TTI B 3aBHCHMOCTH OT HEOAHO-
POIHOCTH B UICTOYHHUKE SHEPTUH U B CPEJIE €€ TPAH3UTA T10-
Ka3bIBa€T PETHOHAIBHBIC 30HbI JECTPYKIIMU JTUTOCHEPHI,
KOTOpbIEe 00JIa/Ial0T BEPTUKAILHOHN (COMOCTaBUMOH C TEK-
ToHO(EepoM 3eMITN) HITH HAKIOHHON (opMOii (BHYTPHKO-
POBEIMH TOpU30HTaMu) cTpoeHus (puc. 2). [To Tonmmae
OHHM JIOCTUTAIOT IECATKOB KujoMeTpoB. o HUM mpoucxo-
JIUT MUTpatys (IFOHI0B Kak 10 JIaTepalii, TaK ¥ K JTHEBHOU
noBepxHocTH 3emin. CrcteMa pa3ioMoB UTPaeT poilb MOA-
BOZSIIIINX KaHAJIOB ISl IIOCTYIUICHUSI K TIOBEPXHOCTH (MITIOH-
JIO-Ta30BBIX SMaHALUH, C CO3JaHUEM Pa3HOHAIPABICHHBIX
MIEPETOKOB B MPOHMLIAEMBIX CpPEJax M HaKoIIeHneM (uiro-
WOB B MIOPHUCTHIX CPEax B BUIE MHOTOATAKHBIX KaMep.
Taxum 00pa3oM, Bce paccesHHbIE MOJIEKYJIbI YITIEBOAOPO-
JIOB, TIOTIA/IAI0IINE B COCTAB (MIFOMIOB U3 PA3JIMYHBIX HUC-
TOYHUKOB, TOJI’KHBI CHOCUTBCS (MUTPUPOBATh) B IIpe/ienax
c(OPMHUPOBAHHBIX PUPTOBBIX CTPYKTYP. DTUM MOXKHO 00b-
SACHUTH Ipolecc He(Te- W Ta30HAKOIJICHUS HA COTHHU
KHJIOMETPOB B Ipejiesiax CKJIaq4aTo-HAJIBUTOBOIO MOsca
ITansmupu.

Hcxoast n3 pucyHKa 1oJisi, B CHCTEMeE TpaHuL reo0Iro-
KOB OOHApY>XMBAETCsl OMpPEACICHHASI 3aKOHOMEPHOCTb.
Mopdosorus crpykryp 3K uMeeT BRICOKYIO IE€TaIbHOCTh U
MH(POPMATUBHOCTB, KOTOPbIE OTPAXKAIOTCS B U3MEHEHHU
peruoHanbHON celicMuuYecKol rpanuubl MoxopoBHUnYa,
KoTopas paccunrtana o qaaabM TBT (puc. 3). B cpennem
TTyOnHa TTOBEepXHOCTH M cocTaBisgeT 36 KM.

Mo:KHO TOBOPUTH O JIaT€PaTbHON U3MEHYHBOCTH U He-
MTOBTOPUMOCTH MOJICJIH OTACIBHBIX OJIOKOB KOpHl. BHYy-

xoumyput) u Terra-MODIS (ocenmutii)

Puc. 1. Texkmonuueckas kapma meppumopuu CAP ¢ mecmononoxcenuem
ungpaxpacuvix cnumroe Landsat-8 (3enenviil, KpacHwiil, cCunuil u YepHblil

TPUIUIUTHAS] TEKTOHNYECKasi aKTUBHOCTH ITPO-
ABJISICTCA B pE3yJibTaTax CCUCMUYHOCTH peruo-
Ha (MarHuTy/a 3eMJICTPSICEHUI TocTHTaeT 6,7).
B pes3kux rpanniax paszena 6JI0KOB C BBICOKOH
aMIUTUTYAO0H MOABEMA I OIyCKaHUs (CTy-
MEHYaTOCTh COXPAHSIETCs 10 BCEMY pa3pesy Jiu-
Tocepsl). B coBepIiieHHO OIpeieNieHHOH CTPyK-
Type KOMIIEHCHPYEMOW 000JI0UKH 0CaI0uHOTO
yexna (cucreMa pazinomoB EBdpat rpabena).
PeanbHble cpenbl UMEIOT 30HBI ¢ HHBEPCUEH
TEIUIOBBIX CJIOEB 10 TIIyOHMHE, YTO YKa3bIBaeT
Ha OJMH M3 T€OTEPMHUYECKHX ITPU3HAKOB HAJIU-
YHs yIIIEBOJOPOOB B CPEIE.

[IpyHIMNMAIBHO HOBBIM PE3YJIBTaTOM MC-
ciieoBaHus TUTOC(EphI SBISETCS] yCTaHOBIIE-
HHe TeKToHO(depa, PacloN0KEHHOTO B IICH-
TpanbHOi wacTu Cupuu. OH MMeeT ceBepo-
BOCTOYHOE NPOCTHPAHUE HA MHOTHE COTHH KH-
JIOMETPOB H, KaK MPaBUIIO, COBIAIAET C pUP-
TOBOH CTPYKTypoil 3eMHOI Kopsl ITaneMupny
(puc. 4, 5). PermonansHOE CEYCHHNE TEKTOHO-
(depa BKIIOUAET TIIYOMHHBIH IEHTPAJIbHBINA
CTBOJI B BEPXHEH MaHTUU W IOJIOTHE Pa3BET-
BIICHUS JIECTPYKTHBHBIX 30H B 36MHOH KOpe.
TonmuHa TIIaBHOH 30HKI B TUTOC(HEPHOI MaH-

18 [eonorus, reotmamnka u pazpaboTka He(pTAHbIX U ra30BbIX MeCTOpoXAeHUH, 3(375)+2023
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B CHEHOCTH TONNOBAD NONA
0 R My ™

Puc. 4. Mooenu 610k080-paznomublx CmpyKmyp ¢ 2e0mepmMuteckumu Spanuyamu (a) u meniosvlx UCMoUHuUKos (6)
sumocgepvrt CAP no npoghunio 1R

Puc. 5. Mooenv mexmonuueckozo
napyuenust iumocgpepvr CAP
no npoghunio 4R

' :
G |
! B
YenosHsie ofosHaveHms;
—1 A®z2 A®3 @ 4 4|5

Puc. 6. Mooenv 10xkanbroco nons 610K080-paIOMHbIX CIMPYKIMYP 6 unmepeane enyboun 18...20 km (Kpacrwlii KoHmyp)
u no npogunio 1r ¢ pacnonodicenuem mMecmopoicoeHull yeneso00pooos:
1 — TBT npoduns; mecropoxaenus: 2 — HedTsiHOE, 3 — razoBoe, 4 — ra3oHedTIHOE,
5 — HoJNoKeHUe MepcreKTuBHOM 301l YB 1o ganusiM TBT
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. Ulvxana nnoTHocTi “ﬁ
max

Puc. 7. Mooenv 6roxo60-paznomusix cmpykmyp no npoghunio 2r

120

TuM yBennuusaeTcs 10 80 KM, a yron majieHus IpeBbliia-
eT 75°. JIpyroii 0COOCHHOCTBIO CTPOCHHS OCH TEKTOHO-
(depa sABISETCS MPEPHIBUCTOCTh U CMEUIEHHE MO TOpH-
30HTAJIM Ha AECATKH KHJIOMETPOB B 3€MHOI Kope (IOmHS-
tue Anernmo u [laxemupumsr). Ocbk CTPYKTYpBI HMEET T0-
Ipy>KeHHUE ¢ TTyOHHBI 5 KM 10 42 kM mof yriioM (30...45°).
[Ipu sToMm 30Ha JleBantckoro paziaoma B CUpUNHCKOM cer-
MEHTE, TPEeICTaBIEHHAs CHCTEMOI pUTOBBIX BIIAJUH U
COIPSKEHHBIX C HUIM MEPHIMOHAIBHBIX CTPYKTYP, YaCTHY-
HO OrpaHWYHMBaeT paclpoCTpaHeHue TekToHodepa. B
BOCTOYHOW yacTi CHpHM 30HA TPAaHUIHT C CHCTEMON OpPTO-
TOHAJIBHBIX pa3noMoB EB¢para.

JIokaJIbHBIM ypOBEHD HCCIEN0BAaHUS 36MHON KOPBI TEP-
puropun CHpHU AMCTaHIIMOHHBIM TEIJIOBU3MOHHBIM 30H-
JIMpOBaHUEM OCHOBaH Ha 0OpaboTke cHnMKoB Landsat-8.

BUTALIMOHHOTO TIOJISl M OTPAXKal0T CTPOEHHUE TeTEPOreHHON
CTPYKTYpBbI cpeabl (puc. 8). OaHako 1eTalbHOCTh HOCTPO-
€HHSI JIaTepaJIbHO-HEOTHOPOIHBIX Mojelnel OJI0KOBO-pa3-
JOoMHBIX cTpykTyp TBT BbIlIE, UueM B rpaBuMeTpuu. B psi-
Jie CIly4aeB OHU I10-Pa3HOMY allpOKCHMUPYIOT HEOJHO-
poaHoe cTpoeHue kopsl. HecoBnaaenue n3onuHuii rpaBu-
TAIMOHHOTO TOJIS B OOJIBIIEH CTEIIEHH CBSI3aHO C 30HAMHU
Pa3IoMOB, KOTOPBIE YCTaHOBJICHBI TETTIOBU3MOHHBIM 30H-
JUPOBAaHUEM U HaXOIHUT CBOE MOATBEPKAECHHUE B T€OIOTHU-
YeCKUX Marepuasiax. B aToMm ciyuae rpaBUMETpHs MOXKET
HMMETb JIMIIb BCIIOMOTaTeNbHYI0, IPOMEKYTOUHYIO POJIb B
TIOCTPOCHNHU MOeNN cpeabl. Pe3ynbrar ananmsa rpaBuTa-
IIMOHHOTO TOJISI MOXET OBITH BOCTpeOOBaH NpH JeTalln3a-
IIUM IPUOPUTETHOTO MOUCKAa Y B TONBKO B yCIOBHAX J10-
CTAaTOYHO IJIOTHOW CHCTEMBI HAOIIONEHHH.

Pe3ko BrIpakeHHBIE CTPYKTYpPHBIE (POPMBI OIIOKOB
YKa3bIBalOT HAa OCHOBHBIE HAIIPABIICHUS JUCIOKaLUH,
CO3/IaHUE HAJBHIOB TEKTOHHYECKUX OJIOKOB 3€MHOI
kopbl. C yueToM MOpQoJIOTHH pUCYHKa 1TOJIsI (pHC. 6)
B KpaeBoOif I0T0-BOCTOYHOH JacTH Hene(hOpMUpOBaH-
HOTO y4acTKa IIaTGOpMBI (I1J1aTO AJIETIIO) IPOUCXO-
JIMJIO YCTyrooOpa3Hoe GopMUpOBaHUE TOPU30HTOB
3a CUET Pa3BHUTHSI AJUIOXTOHHBIX JINTOIIACTHH KOPBI.
BHOBE co3/1aBaeMble aHOMAJIbHBIE TEPPACHI UMEIOT
Goee BbIpaKEHHBIN BU Ha ManlbIX ITyonHax. CHOC
PBIXJIBIX ITOPOJ BBICOKOI MOPHCTOCTH IO pa3pesy
CO3/IAaeT YCIIOBHS JUII 00pa30BaHus JOKAIBHBIX, 000-
COOJICHHBIX U TIEPCIIEKTUBHBIX 30H (puc. 7). JeTams-
HOE pallOHMPOBaHME CPeabl B opMe Teppac MOXKET
MOBBICUTH 3((HEKTUBHOCTH METO/Ia IPH TIOMCKax Y B.

MonenpoBaHye rpaBUTALMOHHOTO MOJIS TI03BO-
JIMJIO BBISIBUTH KOPPEISIIMOHHBIE CBS3H C TETJIOBBIM
CTPOCHHEM KPYITHOMACIITaOHBIX HEOJHOPOAHOCTEH
cpensl. B nporecce ncciaenoBanus olieHEHa JOCTO-
BEPHOCTH pacyeTa NOTCHIMAIbHBIX MOJIEH MpU H3y-
YEHUH CTPYKTYP 3€MHOH KOpPBI HA IPUMEPE CHCTEMBI
rpabenos [laxpmMupun, miaTo ANenio U MOJHATHS
PyTr0ax. YcraHOBIIeHA CTENEHb CXOJUMOCTH M UH-
(OpMaTHBHOCTH PE3yJIETATOB MOJIEIUPOBAHUS Te-
TUTOBH3MOHHOTO 30HJMPOBAHMS W SHIAOTCHHOTO Tpa-
BUTAIIMOHHOTO NOJIs HeTera3oHocHOro OacceliHa,
BO3MOYKHOCTD H 1[€JIECO00Pa3HOCTb KOMILUIEKCHPOBa-
HUSI METOJIOB ISl KiIacCH(UKAUU HEOIHOPOTHO-
cteif cpeapl. C ATOM IeNBI0 BBHITTOTHEHBI YHCICHHOE
MOJIEJTUPOBAaHUE T'PABUTALMOHHOTO IOJIS 3€MHOU
KOPBI U PEKOHCTPYKIHSI TPEXMEPHOH (H3HKO-TE0II0-
THYECKOH MOJIEJIN CpeJibl Ha OCHOBE JITOPUTMA pac-
YeTa THIOIECHTPOB U HHTEHCUBHOCTH UCTOYHUKOB
motHoCTH [12].

Kaprs! u pazpe3st TBT umeror MHOTO 00111€TO B
MOP(OJIOTHH PUCYHKA M30JIMHUI aHOMAJIBHOTO Tpa-

35°24' 44' N

IPITAFN

BT ILE

31 42°E BT TE
YenoeHele ofoIHaveHun;
o 20 40 0M E ; 4 ) HEHOCTE MCTONMMKOE Ag,
— =t [eiz2le 3 ®¢ min -]

nromHoCcmu (Cunutl Konmyp) Ha enyoune 13 kv (a) ¢ vlcokoamniu-
myonvimu "nonoscumenvuvimu” (kpacuwiil yeem) u "ompuyamens-

1 -TBT npoduns; mecropoxnenus: 2 — HedpTsHOE, 3 — ra3oBoe,

I ITE

IS 2N

N

33°27'55'N

Puc. 8. Kapma-cpe3 noxanshvix ucmoynuxos spagumayuoHHou

nomu” (cunutl yeem) anomanuamu Ag, u mooens 610k060-
paznomHuix cmpykmyp (0) no npoghunio 2b:

4 — ra3oHedTsHOE
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TekTOHUYECKMIA BbICTYN (PyHAAMEHTa KaK reonoruvyeckui
006BLEeKT noucka yrrneBoaopoaoB B 0CaAo04HOM Yexre

K guciy akTyalnpHBIX 3aa4 110 OCBOCHUIO HEPa3BeIaH-
HBIX PECYpCOB HE()TH OTHOCUTCS KapTUPOBAHHE JPEBHUX
BBICOKOAMIIJIUTY/AHBIX TEKTOHO-IPO3UOHHBIX BBICTYIIOB
(ocranues ¢pyHgamenTa). TpaHcrpecCUBHOE HaleraHue
HIDKHUX TOPU30HTOB OCAJI0YHOTO YeXJIa Ha TEKTOHO-3PO-
3MOHHYIO IOBEPXHOCTh JPEBHUX BBHICTYIIOB (hyHAaMeHTa
CO3/1a€T OIPEICIICHHBIC MPEAIIOCHUIKHU ISl (POPMUPOBAHHMS
JIOBYILIEK B CBOZIE M HA CKJIOHAX BBICTYIIOB, CTPOEHUE KOTO-
PBIX MOXHO CIIPOTHO3HPOBATh MPHU KOMIUIEKCHOM aHAJIH-
3¢ TBT.

[IponeMoHCTpUpYyEM B KauecTBE MpUMepa U3ydeHue
3anexedl YB cTpyKTypHO-TUTOIOTMYECKOrO TUIA HA Me-
cropoxaenusx bypaiimk (c), Kapa (b), deiip-ATus (a)
(puc. 9). B crpoenun temosoro nonst TBT Beinenum psin
ONpeNeNSIONUX IPU3HAKOB.

MorHast 30Ha BEPTHKAJIBHOTO PasjioMa YBS3bIBACT JBa
TEOTEPMHUYECKHX 3TaXKa, PACIOI0KEHHBIX B CPEJHEH 1a-
CTH KOPBI U OCAI0YHOM cioe. [yOuHHast Murparus (iiro-
HHBIX SMaHALUH 110 TEKTOHUYECKOMY HapyIlIEHHUIO CO3/1a-
€T yCIIOBHE, IPU KOTOPOM MPOUCXOAUT FOPU30HTANIBHOE
pacTeKaHue UX B KPOBJIE YeXJIa.

Y4acTku TIOTHBIX TOpoJ (HOPMUPYIOT KapHU3bI B
0JI0KOBO-pa3IOMHBIX CTPYKTypax ¢ BO3MOXHOM JIOKaJIM3a-
el 3anexeil YB Ha 3ToM ypoBHE ITyOHMH. AHOMaJbHOE
TEIIOBOE TI0JIE C(HOPMUPOBAHO CEPHEHT TOKATBHBIX NCTOU-
HUKOB 0€3 COXpaHEHMs MOCTOSHCTBA M3MEHEHHUS reoTep-
MUYECKOrO I'pajiueHTa.

MecTopokaeHUs yIIIEBOAOPOIOB PACIONI0KEHBI TPAK-
TUYECKU Ha OJHOW ITyOMHE, HO Pa3/eICHBI B OCATOIHOM
YyexJie Ha OT/ENbHBIC YYaCTKH C MOCTETIEHHBIM H3MECHEHH-
eM npoHunaemMocty. [IpepeiBUCTOCTS 110 J1aTepany B 00J1b-
el cTerneHn o0yCIIOBICHA N3MEHEHHEM JIUTOIOTHUECKO-
To cocTaBa cpeabl. [yOuHHas THHEHHAS TeKTOHUYECKAst
CTPYKTYpa, CTPOCHUE KOTOPOH (hopMHUPYET peruoHaIbHbIH
BBICTYH TUIOTHBIX TOPOA (yHAaMEHTa, 3aXBaThIBAET BCE
H3y4aeMbl€ MECTOPOXKACHUSA. MOXKHO NPEANIONOKHUTE, YTO

reHe3uc oOpa3oBaHUs MECTOpPOXKAeHUH Y B mmeet onny
npupony. IloaToMy B mpepenax 3TUX 30H BO3MOXHO OT-
KPBITHE HOBBIX 3aJIEKell yIIIeBOJOPOIOB.

C TEeKTOHMYECKON MO3UIUN CTPOEHHE BBICOKUX IPaH-
enros TII paccmarpuBaeM Kak JIOKaJIbHBIC TUTMKATHBHBIC
pas3noMbl ocaiogHOro yexia. Ha mpakTuke oOHapykeHHBIE
MaCCHUBHBIE 3aJIe)KH MOTYT OBITh YaCTUYHO OCIIOKHEHBI
BTOPOCTENEHHBIMU pa3IoMaMi. DTO MOXET IPUBECTH K
W3MEHEHHIO CTPOSHUS IPOILyKTUBHOTO TOPH30HTA U, KaK
CJIEICTBUE, OBIUATH HAa KA4eCTBO MOKPHIIKH. [ToaTOMy
Pa3phbIB B JIaTepaJIbHON KOPPEISIUHY TIJIacTa pa3orBaeT ero
Ha JiBe (a 1 b) caMOCTOsITeNIbHBIE 3a]eXH He(TH.

CrnemyromuM IpUMEpOM, WILTIOCTPUPYIOMHAM 3 dek-
TUBHOCTb IpuMeHeHus TBT, sBisercs: BBICOKOIIEPCIIEK-
THBHAas 30Ha NoMcKa Y B B rpezienax MecTopokaeHui Hed-
tn benbac (8), Ady-Hyxyp (9), Jxxap (6) (cMm. puc. 6).
B ocHOBaHWH reoTepMHUYECKOTO ATaXKa Ha rryonHe 3910 M
pacrosiaraeTcsi IpoAyKTHBHBIN HeTsaHOH cioi. [TnacTo-
Bas 3aJI€%Kb C(HOPMUPOBAHA PHIXJIBIMHU ITOPOAMH IO KPOB-
Jie aHTHKIIMHAIBHON CTPYKTYpHI (M. puc. 6). Paspes uex-
Jla MECTaMH 3HAYUTEIHHO AU QPEepeHIInpOBaH MO CTpoe-
Huto. [IpociexuBaercs TOpU30HTAIBHOE CKaTHe (HAIBHT)
IJ1aCTOB, KOTOPOE NMPUBOAUT K UEPETOBAHUIO MJIOTHBIX U
pa3yIUIOTHEHHBIX 30H Ha pa3HbIX mryOmHax. OOpasyroTcs
HaKJIOHHBIE 30HBI KOJUIEKTOPOB M CKJIAIaTOCTh CPEIbI
(puc. 10).

Kak nokaspiBaeT npakTuka, Hanoonbmui 3 dexr un-
TepIpeTalul JOCTUTAeTCs IPHU UCIOIb30BAHUN HHTEPBa-
JIa 3HAYEHUH 1O B MpeJieax OJHOTO Te0TEPMHUYECKOTO
sTaxka. B 3ToM ciydae Ha cpese MOSBISIOTCS JIMHEIHBIE
30HBI PA3JIOMOB (CHHETO LIBETa) U c1ab0 U30MEPHBIE 00b-
€KTbI, KOTOPbIE MaJl0 BBIPAJKEHBI B HHTErPAILHOM IIOJIE.
Bo3HUKHOBEHHE CKPBITHIX CTPYKTYP B CTPOSHHH OCaI04-
HOT'O 4YeXJ1a UCTIONB3YeTCs VISl MOCIEAYIOIEro IeTaabHO-
TO palfOHMPOBaHMS TEPPUTOPUH NpH nouckax YB. B Ha-
HIEM CJIy4ae MHTEpEeC NPEeACTaBIAeT KpyMnHas 30Ha A MpH-
OPHUTETHOTO morcka HedTr. OHa pacronokeHa CeBepO-BOC-
TOYHee OT HeTIHOTrO MecTopoXkeHus Jkxap ¢ riryOuHa-
MU MpOAyKTHBHOTO Topu3oHTa 3110 M. Biok chopmupo-

20
&

Puc. 9. Kapmuwr 610x060-paznomuuix cmpykmyp na enyounax 3,6 km (a) u 8,2 km (6), moodenu 610x086 (8)
U MEeNnIo8bIX UCIOYHUKOS (2) 2a30HePMAHO20 MECOPOHCOCHUS

MuTeHcusHocTs TEANOBOMD NOAA
min I T | max
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Yonosssie ofosHauerms;

~Ukana nnotHocTH Noj
min max

u obvemnozo nois (6, 8) na anyoune 3,6 km.

3 —uedtH, 4 —raza

(71 (872 (073 (004  min e

Puc. 10. Kapmoi noxkanbhwix 610K080-paziomusix cmpykmyp (a)

Mecropoxaenust: / — HedTH, 2 — ra3a; 30HbI IPHOPUTETHOTO MTOUCKA!

BBIX), KOTOPBIE SIBIISIFOTCS] OTHUM U3 PE3E€PBOB
n00b1un HedTn 1 raza B Cupun. HeoqHokpar-
HOE NIPOSIBIICHHE TPAHCTPECCUU U PETrPeccuu
MOpCKOTO OacceifHa B OTHOCHTEIBHO aKTHB-
HOE TEKTOHMYECKOE BpeMs Ha TEPPUTOPUHU
Apasuiickoii iaropMbl OIPEIEIIsIo Heyc-
TOWYHMBYIO JTMHAMUYECKYIO 0OCTaHOBKY, CO3-
JlaBasi 3HAYUTEIBHYIO JINTOJIOTO-(anuabHyI0
M3MEHYUBOCTH TEPPUTCHHBIX OCAAKOB, C 3a-
MEIEHUEM MPOHUIIAEMbIX pa3HOCTEH Hempo-
HUIIAEMBIMH Ha KOPOTKHX paccTosHusX. [1pu
9TOM PErvOHANBHBIE Pa3IOMbl (GOPMHUPOBAIN
MHOTOO00Opa3HbIe HANPABICHUS TPEIIMHOBA-
TOCTH OJIOKOB KOpHBI. Takast cuTyanus norpe-
0oBajia BCECTOPOHHETO U3yUYCHHs TEILUIOBBIX
CBOMCTB nopoJ GpyHIaMeHTa, HCCIIeTOBAHUS
XapakTepa pacipenencHus u HopMHpOBaHUSI
TPELIMHHBIX CUCTEM, 3aKOHOMEPHOCTEH pa3-
MellleHHs 3aJIeKel B KoJIJIeKTopax HeTpaiu-
nuoHHOTO THHA (puc. 11).

BaH M3 Teppac, pacIpOCTpaHEHNE KOTOPBIX OIPaHMYCHO
pazinoMoM. Bo3HuKaeT qUCKPETHOCTb, OJIOKOBAst MO3any-
HOCTb M KOMIIO3UTHOCTb B CTPOCHUH CTPYKTYPHOU 30HBL.

CnoxHO NOCTPOeHHbIe PyKaBOOBPa3Hble CTPYKTYpbI
0CafoyHOro Yexna

B paboTe n3ydeHsl CI0KHO MOCTPOCHHBIC HETPAINIIH-
OHHBIE CTPYKTYPbI 0CaJJOYHOTO YeXJIa KaK Ie0JIOrH4eCKHi
00BEKT MOKCKA YIIICBOAOPOAOB. AHAIM3 MaTepuaia CBH-
JETeNbCTBYET O TOM, YTO 00pa30BaHUE OCAJOYHBIX KOJ-
JICKTOPOB IIPOMCXOANIIO B OJIATONPUSATHBIX YCIOBHUSX JUIS
psima JoByIIeK (pyKaBoOOpa3HBIX, THH30BUIHBIX U Oapo-

YenoBHble oboaHaueHna;

= B2 o min[ S max
6

Lkana nNoTHOCTH ROPOA.

Puc. 11. Mooenu 610K080-paznomuvix cmpykmyp
npu opMUposanUU 108YUIEK PYKABOODODAZHO20 MUNA.
1 — pparment npodus 3g; 2 — Murpanus; 3 — aKKyMYJTIHS
VB B BBICOKOIIOPHUCTOM cpeze Ha rryoune 3,6 KM

‘YcraHOBIIEHO, 9TO (YOPMHUPOBAHUE CIIOKHO TTOCTPOCH-
HBIX JIOBYIIEK ITPOUCXOAUT MPH CIACAYIOIHUX yCIOBHSIX, KO-
Topble sBIsifoTCes puzHakaMu TBT mpu s dexruBHOM 110-
HCKE PyKaBOOOPA3HBIX 3aJIexkei:

1) mpucyTcTBHE B pa3pe3e pa3yIIOTHEHHON MPOTs-
’KEHHOI 30HBI U3BUIIMCTON (POPMBI, COMIOCTABUMOM C TEK-
TOHUYECKUM HapyIICHHEM CPE/bl;

2) MpHUCYTCTBHE HAKJIOHHOHN MOBEPXHOCTH (DyHIaMeH-
Ta I CBOOOTHOM MUTPAIH KPYITHOTO OOJIOMOYHOTO Ma-
Tepuana;

3) HaJIMUMe Ha ITyTH CHOCA 0CaJIKOB JIOKAJIBHBIX BBICTY-
TIOB, CO3/IAIONINX TPUPOIHBIN Oapbep, B pe3ysbTare KOTo-
poro poucxoauT (GopMHPOBaHKE 0OIIOMOYHOTO 0CaT0YHO-
TO MaTepuaa 1 MoCTENeHHOE HAKOIUIEHHE TOPUCTOTO CIIOST;

4) pa3BUTHE HaJl KOJUIEKTOPOM TUIOTHOM MOKPBIIIKH,
CO3/IAIONIEH YCIIOBHSI COXPAaHEHHS 3aJI€KH YITIEBOIOPOIOB;

5) pa3BUTHE HAKJIOHHOTO pa3jioMa Ha TITyOMHE, IO KO-
TOPOMY NPOHCXOANIA MUTPAIIMs JIETKUX YITIEBOJOPOJOB K
TIOBEPXHOCTH 3EMIIH.

B pesynbrare reorepmuueckoro paionupoBanusi CAP
OTIPEAEIIEHO, YTO OTKPHITHE HOBBIX CJIOKHO TOCTPOEHHBIX
3ajeKel yIeBOoAOpOaOB CIENyeT yBA3bIBAaTh C IPOBUHIIU-
et [lxeOenb A0 anb-A3u3 Ha CEBEPO-BOCTOKE, C FOXKHOM
YacThIO IUIATO AJIETITIO U ¢ chcTeMoit paznoMoB EBdpar
rpabeHa B BOCTOUHOH gacTi CHpHHL.

3aknoyeHue

Wzyuenune crpoenus mutocdepsl CUpUM TOCPEICTBOM
JUCTaHIIMOHHOTIO 30HINPOBAHUS C KOJIMYECTBEHHOM Xapak-
TEPUCTHKOH TEIIOBBIX MOJEH 10 HACTOSIILETO BPEMEHU HE
MIPOBOJMIOCE. BriepBbie MOKa3zaHO, YTO CUCTEMAa MHOTO-
yrciIeHHbIX mpoduiei u kapt TBT pa3noro macmrada mo-
CTPOEHHMS JaeT MOITHOLIEHHBIN YKCIIEPUMEHTAIIbHBIN MaTe-
pHai ¥ CYIIECTBEHHO JIOMOTHSIET COBPEMEHHBIE NTPEACTaB-
JeHus o GopMHUPOBAHNH IITyOMHHOTO CTPOCHUS TEKTOHOC-
¢epsr CAP.

®dopmMa 1 BHyTPEHHEE T€TEPOTEHHOE CTPOSHHE 3€MHOI
KOpBI He(pTera3oBbIX MPOBHHIMH CHPHUN XOPOIIO YBS3bI-
BAIOTCS C TEKTOHUUECKUMHU HAPYIICHUSIMH PAa3HOTO PaHra.
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[porecc mokamu3anuy ITyOMHHBIX (IIFOMI0Ta30BBIX dMa-
HaIlMi B 0CAJI0YHOM Y€XJIe peTHOHA O0YCIIOBICH aKTHBHBI-
MU 30HAMH Pa3JIOMOB Pa3HOTO BPEMCHH U [ITYOMHBI 3aJI0%Ke-
HUS. MecTopoxaeHust HepTH U Ta3a MpUpPa3IOMHOTO THIIA
HMMEIOT IIUPOKOE pacrpocTpaHeHne Ha teppuropun CAP.

B npomiecce TBT uccnenoBanuii ceBepHOit yacTu Apa-
BHICKOH TIaTGopMBbl IIpU HEPTEIIOMCKOBBIX paboTax Ha-
MU IPOBEIECHA JOMOJHUTENbHASI KOMIUIEKCHAs HHTEpIIpe-
TalMy MaTepHAJIOB CeHiCMOpa3BeIKH, TPaBU- U MAaTHUTO-
MeTpuu. M3ydeHs! mpomeccsl GOpMUPOBAHUS TEIIOBBIX
XapaKTEepUCTUK MPU pallOHUPOBAHUHU PYAHBIX TMOJIEH B
YCJIOBHSX MajieoMarHeTusma roro-zanagnoi yactu CAP u
C MO3ULUHU CEHCMHYECKON aKTUBHOCTH CEHCMOTEHEPUPY-
IOLMX TEKTOHUYECKUX HapyleHuil. [lonyueHnsle marepu-
aJbl JOKa3bIBAIOT COCTOSITENBHOCTh TEXHOIOTUN TEIUIOBHU-
3HOHHOI TOMOTpa(Uy TeOTOTHYCCKOH CPEIBL.
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