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SPACE REMOTE SENSING IN INFRARED WAVELENGTH
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IN THE DOUALA BASIN OF THE REPUBLIC OF CAMEROON
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ABSTRACT: The research is based on Thermovision Tomography (TVT) of the Earth's
Crust (EC) by processing the Landsat-8 spectral-zonal satellite image in the thermal
infrared wavelength range (8-14 microns) with a spatial pixel resolution of up to 60 meters.

Models of the thermodynamic field at the time of the survey were built — sections and
maps of the thermal field and block-fault structures for the given depths with reference in
geographic coordinates.

Zoning of the MVIA block for hydrocarbons prospecting was accomplished in the Republic
of Cameroon. The endogenous flux of thermal radiation was used to study the geological
structure of the medium with the classification of inhomogeneities by shape. Based on
mapping faults and rocks with improved reservoir properties, zones of fluid flows and
accumulations have been established, which can be natural reservoirs of hydrocarbons.
Using the TVT method, two types of structural oil traps have been established: near-fault,
which was penetrated by a productive well, and the erosion one, located on the ledge of
the foundation block within two project wells.

KEY WORDS: thermovision tomography; sounding; thermal field; satellite image;
geological environment; block-fault structures; hydrocarbons.

INTRODUCTION

The article shows a forecast assessment of the oil prospects of the MVIA block of the
Douala basin (Republic of Cameroon) from a structural and tectonic perspective using
remote sensing of the geological environment. The Douala Basin is located in one of the
world's largest petroleum regions and is part of the West African system, formed by the
rifting of Africa from South America. The formation of local structures of crystalline
basement and sedimentary rocks is caused by a tectonic factor, which is associated with
the development of numerous regional rift structures.

The study of the region is based on thermal imaging tomography of the geological
environment (Karimov, Karimova, Gataullin, 2015) using space spectrozonal images in the



thermal infrared (IR) range of 8—14 ym wavelengths. The modeling was performed using
images obtained from the MODIS satellite with a spatial pixel resolution of (1-0.5) km and
Landsat-8 (pixel up to 30 meters). Sections and maps of thermal field (TF) and block-fault
structures were constructed. Tectonic zoning of the EC territory of the continent was
carried out, which ensured the identification of probable zones of hydrocarbon
accumulation in the sedimentary cover based on geothermal features.

The TVT method allowed:
- develop a hypothesis about the formation of hydrocarbons in the Douala basin;

- establish the significance of the geothermal criterion when detecting oil and gas
deposits;

- identify and check the quality of oil traps in individual structures;

- determine the presence of rupture disorders through tracing zones of deep water
discharge, their impact on the safety of hydrocarbon deposits.

The technology is aimed at creating a volumetric TF model using developed thermal
imaging tomography algorithms (Karimov, 2015). As a result, the low-frequency
component of the anomalies is calculated, caused by the endogenous flux of thermal
radiation from deep sources, with the classification of environmental inhomogeneities by
shape (Tikhonov, 1977). The thermal radiation flux density is visualized in the form of slice
maps for various depths and vertical sections with different spatial resolutions, from which
the general picture of their direction and heterogeneity is established. Differential
derivatives are calculated from vertical sections, characterizing the gradient of change and
thermal layering of the section, block-fault tectonics. Through the structure of the thermal
field and its geodynamic interpretation, the shape and mechanism of heat flows, the
possibility of accumulation and preservation of fluids in the environment are determined.

All constructions and interpretations of TVT use a single methodological approach. It
involves analysis of the regional and detailed structure of the thermal field. This
contributed to the formation of unified physical and geological models of the environment
and increased correctness in solving geophysical problems.

The TVT method has prerequisites for the direct detection of hydrocarbon (HC) deposits.
They are based on a decrease in the thermal conductivity of the deposits themselves
compared to the surrounding rocks and the presence of indirect signs caused by
secondary physical and chemical changes in the properties of the environment in the
marginal part of the productive formation (formation of vertical fuel elements - local heat
sources) due to dispersion halos of HC gases near the deposit.



Results of Regional modeling of the geological environment.

The Regional level of research is based on the processing of IR images from MODIS
satellite. Based on the modern concept of tectonic flows in the formation of the Earth and
the principle of actualism, we have created physical and geological models. They reflect
the thermal fission of the lithosphere at different levels and establish a connection between
the weakly dissected upper mantle and the structures of the Earth's Crust (Fig.1).
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Figure 1. An example of a regional field model of block-fault structures of the lithosphere of the
Douala basin

The heterogeneity of the lithosphere of the Douala basin manifested itself in the vertical
split of the EC, the horizontal stratification of deep geological layers and the creation of
allochthonous litho-plates in the lithosphere. Blocks of uniform morphology are uniformly
colored, with a slight increase or decrease in color. Some difference in the field inside the
object in the form of local bodies indicates strong horizontal stratification and fracturing of
the medium. The variability of the internal structure in the section is a natural alternation of
well-consistent layers, which makes it possible to reliably assess the shape of the
structures and their spatial position.

Real environments have zones with inversion of heat flows. Therefore, the geothermal
levels of the EC are interpreted by numerous rock decompression zones with very variable
boundary morphology. It can be assumed that the temperature layers in the crust are flat-
lying dislocation zones. This is precisely what explains their overlap with material-structural
complexes of different ages. The TF modeling results clearly show a regional boundary at
depths of 37-48 km. It corresponds to the level of the base of the earth's crust and the top
of the lithospheric mantle, which is comparable to the Mohorovicic surface. At the same
time, a number of blocks of ancient crustal complexes do not lose connection with the
rocks of the upper mantle (picket 460 km). Their lower horizons cover rocks of the
undepleted mantle tens of kilometers deep, creating relics of dense blocks. The change in
the structure of the middle part of the EC is manifested as a result of the intensive intrusion
of mantle matter along fault zones (picket 500-600 km) and the structural transformation of
the material composition of the source rocks.

Deep faults appear in the sedimentary cover, crust, and mantle in the form of vertical,
inclined or listric zones of decompression of the medium. Tectonic disturbances have a



significant impact on the location of hydrocarbon deposits and serve as natural indicators
of their prospects by ranking feathering faults into geodynamic active zones of fluid flows
and accumulation. Models of block-fault structures of the MVIA block and the location of
local heat sources reflect the movement of fluids (liquid and gaseous) and their localization
in the structures of the sedimentary cover in the presence of traps and seals.
Consequently, the outputs of deep geothermal zones of decompression of the earth’'s
crust, located near ascending linear heat flows, serve as thermodynamic criteria for
identifying promising zones.

Local level of MVIA block exploration

Let us dwell on the geoinformation capabilities of Thermovision Tomography in identifying
local promising deposits. In terms of objects and methods of study, research includes
three levels aimed at solving issues of generation, accumulation and conservation of
hydrocarbons.

In the study area, using the TVT method, two types of structural oil traps were installed:
near-fault, which was opened by productive well No. 1, and erosive, located on the
protrusion of the foundation block within wells No. 2 and No. 3 (Fig.2).

Promising areas for hydrocarbons are separated by a central deep fault of northeastern
strike (Fig.3), which in the section penetrates tens of kilometers in depth (Fig.4, picket 8-9
km). In the vertical dislocation zone under consideration, the structural conditions for the
preservation of the oil deposit are unlikely. Previously, the high permeability and saturation
of the environment with deep fluids was established. Therefore, a number of wells drilled
near the tectonic fault are unproductive for hydrocarbons. This is due to the presence of a
large amount of free water in the environment, which displaces light hydrocarbons from the
reservoirs, which is one of the explanations for the negative drilling results.

The thermodynamic criteria for identifying promising zones are the presence of structural
asymmetric peaks on TF models for the interval of potentially oil-and-gas-bearing depths
(Fig.4, well No. 1). The peaks disrupt the general plan of the horizontally layered section
and represent the structure of the cover rocks, in which local areas of cold zones are
formed, overlain by warmer (dense) deposits.

An important result of studying the heterogeneous structures of the MVIA block is the
establishment of vertical permeable regions and horizontal dense heterogeneities of
regional distribution in the structures of the upper part of the basement.

The effects of compression and tension, shear and thrust of large blocks are a process of
natural deformation, which can be distinguished by qualitative indicators - the intensity of
the thermal field and the planned position of the gradient lines for characteristic depths.
The morphology of the medium can be traced by the color of the pattern shades when
moving to less dense blocks. For example, on the section of the integral field of block-fault



structures (Fig.5, Picket 3 km and 10 km), the axes of dense rocks are outlined. As the
depth increases, they acquire a distinct deep extension.

In the model, at the depth below 1.8 km, a buried, symmetrical, swell-like structure of the
basement is observed. In its apical part, minor structural complications of the cover are
formed in the form of an increased thickness of the permeable layers. The relatively higher
hypsometric position of the erosional projection of the foundation, by its nature, can create
conditions for the formation of small hydrocarbon deposits in loose rocks. The main
geological risk of the prospect (low HC concentration) is the quality of the seal and

reservoir.
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Figure 2. Maps of the integral field of block-fault structures for the depth interval (1.2—1.56) km of oil-bearing
capacity in the region. Legend: 1 — fragment of the contour of a detailed Plot; 2 — TVT profile;
wells: 3 — productive No. 1, 4 — unproductive, 5 — design; 6 — reservoir contour,
7 — promising hydrocarbon deposit contour.
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Figure 3. Scheme of tectonic disturbances at a depth of 1.56 km
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Figure 4. Model of block-fault structures along profile 1
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Figure 5. Model of block-fault structures and differential thermal field of sources along profile 3.
Legend: 1 — location of the design well in the promising zone, 2 — hydrocarbon deposit

An additional feature for the selected location of recommended wells No.2 and No.3 is
local heat sources at a depth of 1.8-2.2 km. Rising convective heat flows from sources
uniformly affect the upper layers of the sedimentary cover in the deposit area. Based on a
detailed TVT analysis, geothermal conditions are created in them (great thickness and
lateral extent of the horizon) for physical and chemical changes in the geological
environment and in the formation of light hydrocarbon deposits.

When studying a fragment of a detailed area (Fig.6), three anomalous zones are identified
based on the intensity of the local thermal field, which are formed by sand collectors. They
have an asymmetrical shape, a stepped immersion in the structural plan and a very sharp
separation from each other by a gradient of thermal field values. From a tectonic point of
view, we consider the structure of high gradients as local plicative faults of the cover. They
divide the block into separate homogeneous trapezoidal zones, in the central part of which
the contours of the collectors are located. The identified massive deposits are partially
complicated by secondary faults that form linear fracture systems. This can lead to
changes in the structure of the productive horizon and, as a result, affect the quality of the
seal. For example, a disruption in the lateral correlation of a formation splits it into two
independent oil deposits.
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Figure 6. Fragment of the differential thermal field of a detailed Plot of the MVIA block.
Legend: 1 — productive well, 2 — unproductive wells, 3 — project wells, 4 — promising zone for
hydrocarbons, 5 — TF gradient zone, comparable to a local fault

The out-of-contour discrete distribution of permeable channels of the medium within the
geological structure creates conditions for the migration of endogenous fluid (oil, gas,
aqueous solutions). A combined analysis of their location indicates the genetic identity of
the three reservoir circuits. Therefore, it can be assumed that the identified deposits
belong to the same oil field.

A geothermal column constructed on productive and design wells allows one to identify six
thermal levels of the environment in the model and study in detail the density
heterogeneities of the section (Fig. 7). TVT diagrams provide a priori information about the
density and thickness of rocks, and the integrity of the seal of a productive reservoir.
Different levels of the integral field outside the wellbore determine the shape and intensity
of the TF graph.

The minimum field values correspond to the geological environment in which intensive
processes of fluid development are observed, forming local zones of ascending heat flows.
Geothermal horizon (c) should be considered the most promising area for hydrocarbon
exploration. At the level of a high gradient of field values, intense variations in the



differential characteristics of the medium are discernible. The relative increase in rock
density at the level of the identified (well-1) and expected (well-2) productive horizon (black
dots) is replaced on the graph by minimum values that may correspond to the underlying
aquifer. In this case, we do not exclude the presence of a multi-layer deposit in the section,
but of very low thickness.

The average values for the well reflect the top and bottom geothermal levels of the section.
The maximum field values occur at depths of more than 1.5 km and correspond to a slight
change in the formation density of the medium. Consequently, the geothermal horizon has
homogeneous properties of the environment, in which there are no active physical and
chemical processes characteristic of hydrocarbon deposits.
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Figure 7. Characteristics of the thermal field of the sedimentary cover for wells 1 and 2. Legend: TVT graphs
defining: geothermal floors a—f (black color) and differential density of the medium (red color)



Methodological recommendations for further increasing the efficiency
of hydrocarbon search in sedimentary cover.

It is necessary to integrate materials (seismic exploration, gravimetry, electromagnetic
sounding, well logging) with remote thermovision data to assess the reliability of field data
when solving a geological problem and creating physical and tectonic diagrams of the
region. For this purpose, information material is used in the form of graph maps, and field
isolines, sections and models in units of physical quantities.

As our experience has shown, the best results are obtained by combining TVT and
seismic data, which is aimed at creating a heuristic model for the formation of hydrocarbon
deposits in the sedimentary cover. It includes detailing of promising zones, identifying
structural and tectonic signs of hydrocarbon exploration and is divided into a number of
independent studies.

First, the proposed approach precedes field seismic imaging and consists of performing
thermal field modeling using satellite image data in the long-wave infrared spectrum. It is
aimed at selecting the optimal location of seismic profiles in an area, taking into account
the strike of tectonic structures and the required depth of study of the acoustic field.
Detailed analysis of the thermal field allows you to identify areas for 3D seismic surveys.

Secondly, the methodology includes a joint quantitative interpretation of TVT, seismic and
well logs, followed by the construction of deep seismic-thermal and fluid dynamic models
of the environment. To increase the information content of materials, it is provided:

- Joint morphological analysis of structural maps and sections. TVT data is calculated
based on specified profiles and depths (in geographic coordinates) corresponding to
seismic survey materials.

- The use of different natures of the formation of physical fields (acoustic and thermal)
in the geological environment to establish structural, tectonic and thermodynamic
(rheological state of matter) inhomogeneities. Localization of zones of environment
fracturing and decompression of rocks, which include zones of fluid flows and
accumulation, is being carried out. In the future, they are used to more effectively
identify promising areas of hydrocarbon deposits.

- If low efficiency of seismic exploration is revealed, and as a result of discrepancies
between seismic materials and TVT, recommendations are developed for the further
process of joint machine processing of field data. It includes a procedure for
correcting the velocity section taking into account the identified interfaces between
the medium according to TVT.

- Joint consideration of TVT and well logging diagrams in order to normalize the values
of the thermal field gradient and track changes in the filtration and reservoir
properties of rocks in the lateral direction. The methodological approach uses the
difference effect, in which geophysical surveys of wells reflect the environment



around the well, and thermal imaging tomography integrates the field in the volume at
a considerable distance.

CONCLUSION

When interpreting TVT, a unified methodological approach was used, which provides for
the analysis of the regional and detailed structure of block-fault structures and local
sources of the thermal field. This contributed to the formation of unified physical and
geological models of the environment, increasing the correctness in solving a geophysical
problem, establishing directions and forms of practical use of the data obtained.

The TVT method made it possible to:

- develop a hypothesis about the formation of hydrocarbons in the oil and gas basin
of the Republic of Cameroon;

- establish the significance of the geothermal criterion when discovering oil and gas
deposits;

- identify and check the quality of oil traps of individual structures;

- determine the presence of faults through tracing deep water discharge zones and
their impact on the safety of hydrocarbon deposits.

The method of Thermovision Tomography of the geological environment in the search for
hydrocarbons, tested in many countries of the world, allows us to recommend the
widespread use of technology in Cameroon. Considering the difficult natural conditions of
conducting ground-based geophysical methods, space-based remote thermovision
shooting has a number of advantages: relative low cost when analyzing large areas, high
productivity and information content, independence from the relief and terrain conditions,
absolute environmental cleanliness.

The effectiveness of TVT technology in the search for hydrocarbons in the Republic of
Cameroon was tested for the first time for the company “SOCIETE NATIONALE DES
HYDROCARBURES”’.
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ANANA3OHE NMPU NOUCKAX 3ANEXENW YIMEBOAOPOOOB
B BACCEMHE DOUALA (PECMYBJINKA KAMEPYH)

K.M. Kapumos, A. Aa Anu, T.A. Baranos, M.A. JIoHIIaK0B
(Kazancxuu (Tlpugonacckuii) pedepanvhulii ynusepcument)

WccnenoBaHust OCHOBaHbI Ha TEMOBU3MOHHOM TOMOrpadui 3eMHON Kopbl nyTemM 06paboTKu KOCMUYECKOrO CMEKTPO30HaNbHOro
cHuMKa Landsat-8 B TennoBom MHpakpacHOM Avana3oHe AnuH BOMH (8...14 MKM) C MpOCTPaHCTBEHHbIM Pa3peLleHNeM MUKCENs
110 60 m.

MocTpoeHbl MOAEeny TePMOLNHAMUYECKOTO NOMS HA MOMEHT CbEMKM — pa3pesbl W KapTbl TEMOBOr0 Monst U GrnokoBO-pa3noMHbIX
CTPYKTYP AN1S1 3afiaHHbIX MyBuH C NpUBS3KOA B reorpacpuyeckinx koopamHaTax.

BbinonHeHo paiioHupoBaHue 6noka MVIA (Pecnybnuka KamepyH) no nepcnektveam nowvcka yrneBogopoAoB. 10 SHLoreHHOMy NOTOKy
TENMOBOr0O U3NYYEHUS U3Y4EHO reoNnorM4Yeckoe CTPOeHe cpefbl C KnaccudmkaLmeih HeogHopogHocTeNn no opMe. Ha ocHoBe kapTu-
POBaHIS Pa3NoMOB 1 NOPOL C YNYYLIEHHbIMW CBOICTBaMI KOMMEKTOPOB YCTAHOBMEHBI 30HbI NEPETOKOB W HAKOMMEHMIA prionaoB, Ko-
TOpble cnocoBHbl ObITb NPUPOAHBIMK pe3epByapamu yrnesogoponos. Mo metogy TBT ycTaHOBNEHbI ABa TUNA CTPYKTYPHBIX FOBYLUEK
HedTU: NPUPA3NOMHbIA, KOTOPbII BCKPBIT MPOLYKTUBHOI CKBXKWHO, U 3PO3MOHHBIIA, PacnonoXeHHbIi Ha BbicTyne 6roka dyHaameH-
Ta B npegenax ABYX NPOEKTHBIX CKBAXMH.

KnioueBble cnoBa: TennoBu3vOHHasl TOMOTpachust; 30HAMPOBaHME; TENMOBOE NOMe; KOCMUYECKUA CHUMOK; reororuyeckasi cpeaa;
BNOKOBO-pa3NOMHbIE CTPYKTYpbI; YTNEBOAOPOLbI.

SPACE REMOTE SENSING IN INFRARED WAVELENGTH RANGE WHEN SEARCHING FOR HYDROCARBON DEPOSITS IN
THE DOUALA BASIN OF THE REPUBLIC OF CAMEROON

K.M. Karimov, A. Al Ali, T.A. Vagapov, M.A. Lonshakov
(Kazan (Volga region) Federal University)

The research is based on thermovision tomography of the Earth's Crust by processing the Landsat-8 spectral-zonal satellite image in
the thermal infrared wavelength range (8...14 microns) with a spatial pixel resolution of up to 60 meters.

Models of the thermodynamic field at the time of the survey were built — sections and maps of the thermal field and block-fault struc-
tures for the given depths with reference in geographic coordinates.

Zoning of the MVIA block for hydrocarbons prospecting was accomplished in the Republic of Cameroon. The endogenous flux of
thermal radiation was used to study the geological structure of the medium with the classification of inhomogeneities by shape. On the
basis of mapping faults and rocks with improved reservoir properties, zones of fluid flows and accumulations have been established,
which can be natural reservoirs of hydrocarbons. Using the TWT method, two types of structural oil traps have been established: near-
fault, which was penetrated by a productive well, and the erosion one, located on the ledge of the foundation block within two project
wells.

Keywords: thermovision tomography; sounding; thermal field; satellite image; geological environment; block-fault structures; hydro-
carbons.

BBeneHue

B crarbe mokazaHa NpOTHO3HasE OLIEHKA HE(MTSIHBIX
meperiektuB 0ioka MVIA 6Gacceitna Douala (Pecy0Omika
KamepyH) co cTpyKTypHO-TEKTOHHYECKUX ITO3UIUI C HC-
MIOJb30BAaHUEM JANCTAHIIMOHHOTO 30HIMPOBAHMS T€OJIOTH-
geckol cpenpl. bacceiim Douala pacmonokeH B oTHOM U3
KpyIHEHIMX HE(PTSIHBIX PETMOHOB MHUpa M SBISIETCS CO-
CTaBHO YacThi0 3amaaHo-A(pPUKaHCKOH CHCTEMBI, 00pa3o-
BaHHOU B pe3ynbTare pudtrHra Adpuku m3 FOxHOi Ame-
puku. GopMUpOBaHKE JIOKAJIBHBIX CTPYKTYp KpHCTaJLIMYe-
cKoro (yHIaMeHTa U 0CaJJ0YHBIX MOPOJ] BbI3BAHO TEKTOHH-
4eCKUM (haKTOpOM, KOTOPBIN CBSI3aH C Pa3BUTHEM MHOIO-
YHCIIEHHBIX PETHOHAIBHBIX PU(TOBBIX CTPYKTYP.

HccnenoBanne pervoHa OCHOBAHO HA TEIIOBH3HOH-
Ho#t romorpacduu (TBT) reonornueckoii cpensr [1] ¢ nc-
MIOJIb30BAaHNEM KOCMHYECKHX CHEKTPO30HAIBHBIX CHUM-
KoB B TeruioBoM mH(pakpacHoMm (MK) nmamasone mamuH
BoH §...14 MkM. MozenupoBaHre BBITOTHEHO IO U300-

paXkeHusM, NoTyueHHbIM co ciyTHika MODIS ¢ npoctpan-
cTBeHHbIM pazperenueM rukcens (1...0,5) km n Landsat-8
(mmxcens 10 30 m). [TocTpoeHs! pa3pesbl ¥ KapThl TETUIOBOTO
nons (TII) m GmokoBO-pa3IoOMHBIX CTPYKTyp. IIpoBemeHo
TEKTOHWYECKOe paioHMpoBaHue 3eMHOHN Kopbl (3K) Teppu-
TOPUHM KOHTHMHEHTa, 4TO OOECIEYMIIO BBIACNICHHE MO Teo-
TEPMUUYECKUM TIPU3HAKaM BEPOSITHBIX 30H HAKOIUICHHUS yT-
JIEBOIOPOJIOB B OCA/I0YHOM YEXJIE.

Meron TBT no3soauit:

— pa3BUTB TUNIOTE3Y O (POPMUPOBAHHUH YIIIEBOAOPOJIOB
bacceiina Douala;

— YCTaHOBUTb 3HAYMMOCTh T€OTEPMUYECKOIO KpHTE-
pust Ipu 0OHapyKeHNH He(hTera30HOCHBIX 3aJIEKEIT;

— BBISIBUTb M TPOBEPUTH KAueCTBO JIOBYIIEK He(pTH
OTJEJBHBIX CTPYKTYP;

— OIPENeNIUTh HAJTMYNE Pa3pPbIBHBIX HapyIICHUH depes3
TPAacCHPOBAHUE 30H Pa3rpy3KH TITyOMHHBIX BOJ, UX BIIHSI-
HHUE Ha COXPaHHOCTb 3aJIeKH YIIIEBOJOPOIOB.

20 Feonorus, reodusmnka u paspaboTka HedhTAHBLIX U Fa30BbLIX MECTOPOXAEHWIA, 7(355)+2021



NMOUCKN U PASBELOKA

TexHosiorus HarpasjieHa Ha co3JaHue 00bEMHON MO-
nenu TIT mo pa3pabOTaHHBIM AJITOPUTMAM TEILUIOBH3HUOH-
HoW Tomorpaduu [2]. B pesynbrare paccuuThIBaeTCs
HU3KOYAaCTOTHAsI COCTABJISIOIIAS aHOMAJIMi, 00yCIOBIICH-
Hasl SHJOTEHHBIM [TOTOKOM TEIUIOBOTO M3JIYy4EHHS OT TIIy-
OWHHBIX WCTOYHHKOB C KiacCH(UKAIMEH HEOJHOPOIHO-
creit cpeasl o Gopme [3]. ILIOTHOCTH MOTOKA TETIIOBOTO
N3JTyYeHHs] BH3YaJM3MPYeTCs B BHUIE KapT-CPEe30B IS
Pa3IMYHBIX TIyOWH M BEPTUKAIBHBIX Pa3pe3oB C Pa3HbIM
MIPOCTPAaHCTBEHHBIM pa3pelIEHHEM, 0 KOTOPBIM yCTa-
HaBJIMBAaeTCs 00IIast KAPTUHA MX HAIpPaBIeHHUs U HEOJHO-
POAHOCTH. Ilo BEPTHUKAJIBHBIM CCUYCHUAM PACCUUTHIBAIOT
muddepeHnnanbHbe  TPOU3BOHBIC, XapaKTEPU3YHOLIHE
IpaleHT M3MEHEHUS U TEIUIOBYIO CIIOMCTOCTh pa3pesa,
0JI0KOBO-Pa3JIOMHYIO TEKTOHUKY. Uepe3 CTpyKTypy mouist
U €€ Te0JMHAMMYECKYI0 MHTEpIpPETalui0 ONpPEeAesioT
(dbopMy M MeXaHH3M TEIIOBBIX IHOTOKOB, BO3MOXXHOCTH
HaKOIUICHHS ¥ COXPaHHOCTH ()IIIONIOB B Cperie.

Bo Bcex nocrpoenusix u uHtTepnperauuu TBT wuc-
MOJIB30BaH E€IMHBIA METOMOJIOTHYECKMA monxon. OH
MIPEeAyCMaTPUBAET aHAIN3 PETMOHAIBHOTO U JIETaIbHOTO
CTPOEHHS TEIUIOBOTO IOJIS. DTO CIIOCOOCTBOBAIIO (HOpPMHU-
POBaHMIO E€IMHBIX (PU3MKO-TEOTOTHUECKUX MOAENEH cpe-
JIbl U TIOBBIIICHUIO KOPPEKTHOCTU IPU PEUICHUH reopu-
3UYECKOH 3aJauu.

Meron TBT wumeer npealloCBUIKM [UIsl HENOCPEN-
CTBCHHOTO OOHapy>keHus 3anexerd YB. OHu oCHOBaHBI Ha
YMEHBIICHNN TEIUIONPOBOJHOCTH CaMUX 3ajJexed 1o
CPaBHEHHIO C OKPYXAIOUIMMH IOPOJIaMH M HAIWYHUU KOC-
BEHHBIX MPU3HAKOB, 00YCIOBICHHBIX BTOPHYHBIMU (HU3H-
KO-XMMHYECKHIMHU W3MEHEHHSIMH CBOWCTB CpeIbl B Kpae-
BOI 9acTH MPOXYyKTHBHOTO IutacTa (0Opa3oBaHUE BEPTH-
KaJIbHBIX TOIUIMBHBIX 3JIEMEHTOB — JIOKAJIBHBIX HCTOYHH-
KOB TEIlIa) 3a CUYET OpPEOJIoB paccesHus YB ra3os BOIM3u
3aJICXKU.

Pe3yanaTb| pernoHanbHOro mogenupoBaHusa
reonornyeckon cpeabl

PernonansHelii ypoBEeHb HCCIIENOBAHUS OCHOBAaH Ha
obpadorke MK cammroB KA MODIS. Omupasice Ha co-
BPEMEHHYIO KOHIIETIIIHIO TEKTOHUYECKUX MOTOKOB B (op-
MHPOBaHMM 3€MJIM M TIPHHIMII aKTyall3Ma, aBTOpaMu
co3nanbl (pusMKo-reoornyeckue moxenu. OHM OTpaka-
10T TEIUIOBYIO JIENMMOCTB JIUTOC(Epbl Ha pasHBIX YPOB-
HSIX ¥ YCTaHABJIMBAIOT CBsI3b CA0OpacUICHEHHOH Bepx-
Hell MaHTHH CO CTPYKTYpaMH 3eMHO KopsI (puc. 1).

I'ereporenHocTsh aurocdepsl Oacceitna Douala mpo-
SIBUJIACh B BEPTUKAILHOM packoie 3K, ropn3oHTasbHOM

pacciioeHuH TITyOMHHBIX T'€0JIOTMYECKUX CJIOEB U CO3Ja-
HHUH B JIUTOC(Eepe aJUIOXTOHHBIX JuTomacTud. OHOpOa-
HbIC MO0 MOP(OJIOTHH OJOKH OKPAIICHBI PAaBHOMEPHO, C
HE3HAUUTEIbHBIM YBEIUUEHHEM UM YMEHBUICHUEM IIBE-
ta. Hexotopoe pasznuume mosisi BHYTpH 0ObeKTa B BHUjIE
JIOKAJIBHBIX T€N YKa3bIBaeT HA CHJIBHYIO TOPU3OHTAIBHYIO
PaccIOeHHOCTh, TPEIIMHOBATOCTh Cpelibl. MI3MEHUINBOCTH
BHYTPEHHEH KOHCTPYKLIMH B pa3pe3e IMPEACTaBIseT CO-
0011 3aKOHOMEPHOE YepeI0BaHNE XOPOIIO BbIJICPKaHHBIX
HPOCIIOEB, YTO IIO3BOJISIET JOCTOBEPHO OLICHUBATH (hOPMY
CTPYKTYP U UX IIPOCTPAHCTBEHHOE MOJIOKEHHE.

PeanbHble cpesibl MMEIOT 30HBI C UHBEPCUEH TEITIOBBIX
motokoB. [Toatomy reorepmuyeckue 3taxu 3K nemrud-
PUPYIOTCS MHOTOUYHCIIEHHBIMH 30HAMH DPAa3yIUIOTHEHUS
MOpPOA C OYEeHb W3MEHYMBOW MOP(OJIOTHEH TpaHHUII.
MO>HO IPEATNOoNIOKUTh, YTO TEMIIEPAaTYPHBIE CIIOU B KOPE
SIBIIIFOTCSL MOJIOTO3aJIETAI0IIUMHU  JUCIOKALMOHHBIMU 30-
HamHd. IMEHHO 3THUM OOBSICHSETCS NX HAJIOKEHUE Ha pa3-
HOBO3PAaCTHBIC BENIECTBEHHO-CTPYKTYpPHBIE KOMILIECKCHI.
B pesynbrare mopenupoBanus TII oryeTnuBo mposiBis-
€TCsl perHoHaNbHas TpaHuIa Ha TiryomHax 37...48 kM.
OHa COOTBETCTBYET YPOBHIO MOJOIIBBI 36MHOH KOpBI U
KpOBJIN JTUTOC(HEPHON MaHTUH, KOTOpasi CpaBHUMA C II0-
BepxHOCThI0 MoxopoBuunya. [lpu 3toM psin GnokoB
JIPEBHUX KOMILIEKCOB KOpBI HE yTpauMBaeT CBSA3U C IO-
ponamu BepxHeit mantuu (IIK 460 xm). Hmknue ux ro-
PHU30HTBEl OXBaTHIBAIOT MOPOJAbI HEUCTOIIEHHON MaHTUU
Ha JIECATKH KWIOMETPOB B TJIyOWHY, CO3/laBas PEIHUKTHI
IUTOTHBIX OJIOKOB. V3MeHeHne cTpoeHHs cpeiHeH 4acTu
3K mposiBnsieTcst B pe3yabTaTe HHTEHCUBHOTO BHEAPEHHS
MaHTHHHOTO BemecTBa 1o 30HaMm pasiaomoB (IIK
500...600 kM) U CTPYKTYpHOTO IpeoOpa3oBaHHs Belle-
CTBEHHOT'O COCTaBa MATEPUHCKUX HOPOJI.

I'myOuHHBIE pPa3IOMBI NPOSBIAIOTCS B OCAZOYHOM
4exJie, Kope U MaHTUU B (hOpME BEPTHUKAIbHBIX, HAKIOH-
HBIX WJIN JTUCTPUUYECKUX 30H Pa3yIUIOTHEHUS cpefsl. Tek-
TOHMYECKHE HapyIIeHHs] OKa3bIBalOT CYIIECTBEHHOE BIIU-
SIHAE Ha pa3MeIIeHUe 3ajiekell yTIeBOAOPOAOB U CIIyKaT
MPUPOJHBIMU UHAUKATOPaMU UX NEPCIEKTUB ITyTeM paH-
JKUPOBAHUS ONEPSIOIUX PAa3IOMOB Ha F€OAMHAMHUUECKUE
AKTHBHBIC 30HBI MEPETOKOB W HAKOIUICHUS (IIIOHMIIOB.
Mopenu OIOKOBO-pa3IOMHBIX CTPYKTYyp Omoka MVIA u
pacIogo)KeHne JOKAIbHBIX TEIUIOBBIX MCTOYHHUKOB OTpa-
KaT nepemerieHre (GIIOUA0B (KHIKUX W Ta3000pas-
HBIX) U UX JOKAJIU3alUI0 B CTPYKTYPaxX OCaJ0YHOTO dYeX-
JIa TIpY HAJIMYUH JIOBYIIEK U TOKpbImek. CreioBaTenbHo,
B KauecTBE TEPMOAWHAMHUYCCKUX KPUTEPUEB BBIICICHUS
MEePCIEKTHUBHBIX 30H CIYKaT BBIXOABI TIyOHMHHBIX T€0-

100 200

LLkana nnoTHOCTK Nopog 400 N 500

min

max

Puc. 1. Ilpumep mooenu pecuoHanbHo20 nous 610K080-pa3IOMHBIX cmMpyKkmyp aumocgepwl bacceiina Douala

Geology, geophysics and development of oil and gas fields, 7(355)+2021 21




NMOUCKN U PASBELOKA

TCPMaAJIbHBIX 30H PasylJIOTHCHHUSA 3eMHOM KOpBbI, pacio-
JIO’KEHHBIE BOJIM3H BOCXOOAIIUX JIMHEHHBIX TEIJIOBBIX
IIOTOKOB.

NokanbHbIN ypoBeHb uccnepoBaHus 6noka MVIA

OcTtaHoBUMCSI Ha TeOMH(DOPMATMOHHON BO3ZMOXXHOCTH
TEIUIOBU3MOHHON TOMOrpadyy NpH BBIACICHUN JIOKAlb-
HBIX TIEPCTIIEKTUBHBIX 3anexel. [1o oObekTaM U MeTomam
W3y4eHUS] HUCCIEJOBaHMSA BKIIOYAIOT TPH  YPOBHS,
HaNpaBJICHHBIX HAa PELICHUS] BOIPOCOB I'EHEPAINH, aKKYy-
MYJISIIUA U KOHCEPBALUH YTIIEBOIOPOJIOB.

Ha n3yuaemoii teppuropuu no meroxy TBT ycranos-
JIEHbl [Ba THIA CTPYKTYpHBIX JIOByIIeK HedTu: npu-
PAa3n0MHbLI, KOTOPBIA BCKPHIT NMPOAYKTUBHOM CKB. 1, H
9pO3UOHHbIL, PACTIONOKEHHBIH Ha BBICTyIle OJ0Ka (yH-
JTAMCHTA B MpeJeniax ckB. 2 u 3 (puc. 2).

[lepcriekTUBHBIE Ha YTIIEBOJOPOJBI YHaCTKH pazzeie-
HBl IICHTPAJIBHBIM TIJyOMHHBIM pas3liOMOM CEBEPO-
BOCTOYHOTO IIpocTHpaHus (pHc. 3), KOTOpPBI B paspese
MIPOHMKAET HA JIECATKH KWJIOMETPOB B IIyOMHY (pHc. 4,
[IK 8...9 xm). B paccmaTpuBaemoii BepTUKaIBHOMN ANCIO-
KaIl[MOHHOM 30HE CTPYKTYpPHBIE YCIOBHS COXPAaHHOCTH 3a-
nexu HeTH MaJloBepOsTHBL. PaHee yCTaHOBIICHBI BBICO-
KHe TIPOHHUIIAEMOCTh ¥ HACBIIIEHHOCTh CPeJIbl TTTyOUHHBIX
¢monnoB. [ToaToMy psi MPOOYPEHHBIX CKBaKUH BOJIN3U
TEKTOHMYECKOT0 HAPYIIEHUs SIBIIACTCS HENPOLYKTHBHBIM
Ha yraeBonopozbl. CkasbiBaercst dQ¢GeKT HaIMIUs 00JIb-
IIOT0 KOJIMYECTBA CBOOOIHOM BOJBI B CpEJE, BBHITECHSIB-
IeH JIETKHE YTIICBOIOPOIBI N3 KOJUIEKTOPOB, UTO SIBIISCT-
Csl OOHMM M3 OOBSICHEHMH OTPHLATENBHOTO pe3yJsibTara
OypeHus.

B kauecTBe TepMOAMHAMUYECKUX KPUTEPUEB BBIJCIC-
HUSI TIEPCHEKTUBHBIX 30H CIy’KaT HAJM4YHE CTPYKTYPHBIX
ACUMMETPUYHBIX K03blpbko6 Ha Moaemsax TII mis mHTEp-
BaJIa IOTEHIMATIBHO He(hTera30HOCHBIX MIyOUH (CM. puc. 4,
ckB. 1). Ko3bIpbky HapymiaroT OONIWi IUTaH TOPH30H-
TaJbHO-CIONCTOTO pa3pe3a M IPEACTABIAIT Co0O0MH
CTPYKTYpY ITOPOA YeXJia, B KOTOPOH 00pa3yroTCsl JIOKallb-
HBIE YYaCTKH XOJIOAHBIX 30H, IIEPEKPHITHIE OOJiee TETUIbI-
MU (IUIOTHBIMH) OTJI0KEHHUSIMH.

BaxHBIM pe3ynpTaTOM HM3YYEHHS TI€TepOTeHHBIX
cTpykTyp 610ka MVIA siBisieTcs yCTaHOBIEHHE B CTpOE-
HUM BepXHEH "9acTH (QyHIaMeHTa BEPTHKAJIbHBIX HMPOHU-
I[aeMBIX 00JacTel M TOPU30HTANBHBIX IUIOTHBIX HEOJHO-
POIHOCTEH PETMOHAIBHOTO PacIpPOCTPAaHEHUS.

OddexTsr cKaTUS W pacTsDKEHHSI, CIBUTA M HAJBHTa
KPYIHBIX OJIOKOB SBIISIOTCS IPOIECCOM €CTECTBEHHOH
nedopMalnyi, KOTOPYIO MOXKHO pa3jinyaTh 110 KaueCTBEH-

J

10°02'40E

9°57'01E

__lkana nnotHocTH Noj 0 2 4
min max C——w— KM

YenosHsle 0BoaHaveHus:
(=l =12 [@13[@]4 [X]5 [=]6 [=]7

Puc. 2. Kapmobi unmezpanbrozo nous 6.10K0680-pasiomMHbixX
cmpykmyp ons unmepeana enyoun 1,2...1,56 km nepmenocno-
cmu pecuoHa: 1 — pparMeHT KOHTypa IETaIbHOTO y4acTKa;
2 —npoduis TBT; ckBaxunsl: 3 — mpoxyktuBHast Ne 1,

4 — HeNPOIYKTHUBHAs, 5 — IPOCKTHAS; 6 — KOHTYP KOJUIEKTOPA;
7 — KOHTYp NEepCHEKTUBHON 3aJI€KU YIJIEBOIOPOI0OB

3°31'45N

3'26'52N

Cs. 1

5 Wkana nnoTHoCTH No 10
min [ E ] % max

Puc. 4. Mooenv 610K060-paznomusix cmpykmyp no npoghuiro 1
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HBIM TIOKa3aTelsIM — HHTCHCHB-
HOCTH TEIJIOBOTO MOJIST M TUIAHO-
BOMY MOJIOKCHHIO JIMHHUN Tpaju-
eHTa JJIS XapaKTepHBIX TIIyOWH.
Mopdoonorus cpeabl MPOCICKH-
BAaeTCsI 0 OTTCHKAaM PUCYHKA TpH
nepexo/ie K MeHee IJIOTHBIM 0J10-
kam. Hampumep, Ha pa3pese uHTe-
TpaJIbHOTO TIOJISt 6710KOBO-
pasiomMHBIX CTpYKTYyp (prc. 5, ITIK
3 u 10 kM) 0OPHCOBBIBAIOTCS OCH
wioTHEIX nopox. ITo mepe yBenu-
YeHUs] TIyOuHBI OHU IpuoOpeTa-
IOT OTYCTIIMBOE TJIyOMHHOE IMpO-
CTUpaHHE.

B Mozenu Ha OTMETKE CBBILIE
1,8 kM HabmomaeTcs mHOrpeOeH-

Hasi, CHMMETpPUYHAs, BaIooOpas-
Has CTpyKTypa dyHzameHTa. B ee
aNMKaJIbHOW J9acTH (OPMHUPYIOTCS
HE3HAYUTENIbHBIE  CTPYKTYpPHBIC
OCJIO’KHEHHS YeXJa B BHIE YBEIHU-
YEHHOW TOJIMHBI NPOHUIIAEMBIX
cioeB. OTHOCUTENBHO OoJiee BBHI-

min

IWkana TennoBoro nona

Puc. 5. Moodenv 610K060-paznomusix cmpykmyp u oupghepenyuanrvrozo
Meni08020 NOJISL UCHIOYHUKOS NO NPOUI0 3:
1 — MecTOMONOXKEHHE MPOCKTHOMN CKBAXKHHBI B [IEPCIICKTUBHOM 30HE; 2 — 3aJIXKb YTIICBOAOPO-

M3 YenosHble 0603HAYEHNA:

By [=12

COKO€ THIICOMETPUYECKOe IO0JI0-
KEHHE HSPO3MOHHOTO  BBICTyHA
(¢yHnamMeHTa TO CBOEH NPHPOJE
MOJXET co3JlaBaTh yCIoBHsA (op-
MHUPOBaHUsI HEOONBIINX 3ajexei
YIJIEBOZOPOAOB B PBIXJIBIX MOPO-
nax. OCHOBHBIM T€OJIOTMYECKUM
PUCKOM  TIEPCHEKTHUBBI  HHU3KOU
KOHLEeHTpauuu YB sBnsgercs kaue-
CTBO MOKPBIIIKH U KOJJIEKTOpA.
JIOTIOTHUTEIPHEIMA ~ TIPU3HA-
KaMH /U1 BBIOPAaHHOTO MECTOIO-
JIOXKEHUs] PEKOMEHAYEMBIX CKB. 2
u 3 SBISIOTCS JIOKAJbHBIE TEILIO-
Bble HCTOYHMKM Ha TJIyOuHe
1,8...2,2 kM. Bocxopsiue KoH-
BEKTHUBHBIC TEIUIOBBIE TOTOKH OT
HMCTOYHUKOB PaBHOMEPHO BO3ZCH-
CTBYIOT Ha BEPXHHE CIIOH 0Ca/I04-
HOTO YexJja B obmactu 3anexu. Ha
OCHOBAaHHMH JICTAIHGHOTO aHAJM3a
TBT B HHX cO3[aIOTCSl TeoTep-
MaspHBle  ycioBus  (Oosnbiime
TOJIIIMHA M TIPOTSHKEHHOCTH I10
naTepaid TOPU30HTA) Ui (HU3H-
KO-XUMHUYECKNX H3MEHEHUH Treo-

Wrana HTa TENIOBOrO Nong
min max

Puc. 6. @pazmenm ouppepenyuanshozo meniosoco noss demanvHozo yuacmka onoxka MVIA:
CKB)XUHBI: / — poayKTHBHas Ne 1, 2 — HenpoayKTHBHAS, 3 — POEKTHAST; 4 — ePCIIeKTHBHAS
30HA Ha YIJIEBOAOPOBL; 5 — rpaaueHTHas 30Ha TI1, conmocTtaBuMasi € JIOKaJIbHBIM Pa3iioMOM

L

YcnoeHble 0603Ha4eHun:

@77 (@2 (13 &4 5

JIOTUYECKOH cpenbl M B (POPMHUPOBAHUH 3aJEKEH JIETKUX
YTIE€BOIOPOIOB.

[pu u3ydennu hparMeHTa AeTaIBHOTO yyacTka (puc. 6)
10 UHTEHCHBHOCTH JIOKAIBHOTO TEIUIOBOTO IOJIS BBIIEIS-
IOTCSl TP aHOMaJIbHBIE 30HBI, C()OPMUPOBAHHBIE IEcya-
HBIMH KoJulekTopamMu. OHH HUMEIOT aCUMMETPUYHYIO
¢dopMmy, CTyleHIaToe IOrpyNKEeHHEe B CTPYKTYPHOM ILIaHe
U BEChbMa PE3Koe pasfeleHHe MEXIy co00il rpagueHToM
3HaueHUH TemnoBoro moss. C TEeKTOHWYECKON MO3UIMU

CTPOCHHE BBICOKMX TPaTUCHTOB pPacCMaTPHUBAETCS Kak
JOKaNbHBIC TUIMKATUBHBIC pa3ioMbl dexia. OHU pa3ou-
BalOT OJIOK Ha OT/AEIbHBIC OTHOPOIHBIC TPANICIINEBUIHEIC
30HBI, B IICHTPAJbHON YacCTH KOTOPBIX PacIONararoTcs
KOHTYPBI KOJUIGKTOPOB. BBISBICHHBIC MACCHBHEIC 3AJICHKH
YaCTUYHO OCJOXHEHBI BTOPOCTEIICHHBIMH Pa3JIOMaMH,
(hopMUPYIOIIUMHU JTHHEHHBIC TPEIIMHHBIC CHUCTEMBL. JTO
MOJKET TPUBECTH K U3MEHEHUIO CTPOCHUS TPOIyKTHBHO-
TO TOPU30HTA W, KaK CIIJACTBUE, MOBIHUATh Ha Ka4eCTBO
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paguerT TENNOBOro Nons No cks. 1

IpagveHT TENNoBsoro NonNs o cxs. 2

MOro (CKB. 2) MPOAYKTUBHBIX TOPH30HTOB
(uepHBIE TOUYKH) CMEHsieTCs Ha rpaduke
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MUHHUMAJIbHBIMH  BCJIIMYHMHaAMMU, KOTOpLIe
MOTYT OTB€YaTh MOJCTUIAIOUIEMY BOJO-
HOCHOMY TOpHU30HTY. B naHHOM citydae He
I UCKITFOUaeTcs (haKkTOp HAIMYHS B paspese
MHOTOILTIACTOBOM 3aJIe’KH, HO OYSHb Majoi
TOJIIIMHBL.

Cpennue 3HaYCHHS MO CKBAaXHHE OTpa-
JKalOT KPOBEJIbHBIM M IOJOLIBEHHBIN Ieo-
TEPMHUYECKHE ITAXH pa3zpe3a. Makcumaib-
HBbI€ 3HAYEHHS TOJSA MPHUXOIATCA Ha Tiy-
O6uHBI Ooee 1,5 KM W OTBEYaOT crabomy
W3MEHEHHIO IUIACTOBOM IIOTHOCTH CpPEIbI.
CrnemoBaTenbHO, TEOTEPMHUUSCKUI TOpH-
30HT WUMEET OJTHOPOJHBIE CBOMCTBA CPEPbI,
B KOTOPOH HET AaKTHBHBIX (DHU3HKO-
XUMHYECKHX MPOIIECCOB, CBOMCTBEHHBIX
3aJekaM yIiIeBOIOPOIOB.

lr;l.a

=

MeTogmueckue pekomeHaaLUm
no ,qanbneﬁmemy NOBbILEHNIO
3¢pcheKTUBHOCTM NOUCKa YrNeBoAopOaOB

LLIkana nnoTHoOCTH
| — — —

Puc. 7. Xapaxmepucmuxa menioozo nois ocadoynozo uexaa no cke. 1 u 2.
TBT zpaguku, onpedensioujue eeomepmuyecKue Imadxcu a — e (YepHo2o yeema)
u oughpepenyuanvuyio (Kpacrnozo yeema) RAOMHOCMb Cpedbl

B 0Caf04YHOM 4exne

Cnenyer OpoBOAUTH KOMILIEKCHPOBA-
HHE MaTepuayioB (celicMOpa3BelKH, TPaBH-
METPHH, ODICKTPOMAarHUTHBIX 30HIMPOBA-

HOKpBILKY. Hanpumep, cpblB B JlaTepaibHONH KOppes-
LMY IUTacTa pa3duBaeT ero Ha JBE CaMOCTOSITENIbHbBIE 3a-
JIKH HeTH.

3aKOHTYypHOE IMCKPETHOE PacIpOCTpaHEHHE INPOHH-
LIaEMBIX KaHAJIOB CpeAbl B IIpenesiaX TI'e0JOrm4ecKon
CTPYKTYpBl CO3/a€T YCIOBHS MHIPAMH SHAOTCHHOTO
¢dmonna (HedTh, Ta3, BOAHBIE pacTBOpPbI). COBOKYIHBIN
aHaIM3 MECTOIOJIOKCHUS! MX YKa3blBacT HA TI'€HETHUe-
CKYIO MJICHTHYHOCTh TPEX KOHTYpOB Koyuiekropa. Cneno-
BaTEJIbHO, MOXHO IPEIINOJIOKHUTh, YTO YCTAHOBJICHHBIE
3aJIeXKH BXOJAT B OJJTHO MECTOPOXKICHHE HEPTH.

I'eorepmuueckas KOJOHKA, MOCTPOCHHASA 1O MPOIYK-
THUBHOM M NPOEKTHOW CKBa)XKWHAM, IO3BOJIIET B MOJENIHU
BBIJICTTUTD 6 TETIOBBIX 3Ta)KeH Cpelbl U JeTAIBHO HCCIIe-
JIOBaTh TUIOTHOCTHBIE HEOJHOPOJHOCTH paspesa (puc. 7).
TBT anarpaMmbl NpegoOCTaBIAIOT allpUOPHYI0 HHPOpMa-
LU0 O TUIOTHOCTU U TOJIIUHE MOPOJ, IIEIOCTHOCTH IIO-
KPBIIIKY IIPOAYKTUBHOIO KOJUIEKTOpa. Pa3HbI ypoBeHBb
MHTErpajJbHOTO TOJSI 332 TPENesiaMH CTBOJIA CKBAXXHHBI
ompenenser GopMy U HHTCHCUBHOCTH rpaduka TII.

MuHUMaIbHBIE 3HAYEHHS II0JS1 COOTBETCTBYIOT I'€0-
JIOTHYECKOH cpefie, B KOTOpOW HaOII0NaroTCs] MHTEHCHUB-
HBIE TIPOLECCHl Pa3BUTHA (IIIONIOB, (GopMmupyIOmue JI10-
KaJbHBIE 30HBI BOCXOMSIINX TEIUIOBBIX MOTOKOB. I'eoTep-
MUYECKAH TOPH30HT (8) CIEAyeT OTHECTH K Hambojee
MEePCIIEKTUBHON 00NacTH IOHWCKa yrieBogoponaoB. Ha
YPOBHE BBICOKOT'O TpaJiIM€HTa 3HAYEHUI MOJIs pa3InuuMBbl
UHTEHCUBHBIE Bapraluu quddepeHnnansHoi xapakTepu-
CTHUKH CpEAbI. OTHOCHUTEJILHOE TMOBBIIIEHUE IIJIOTHOCTH
MOPOJ Ha YPOBHE BBISIBICHHOTO (CKB. 1) M mpenmonarae-

HUM, KapoTaka CKBa)XWH) C JaHHBIMHU [TU-
CTAQHL[MOHHOTO TEIUIOBU3MOHHOTO 30HAWPOBAHMS IS
OLIEHKM JOCTOBEPHOCTH IOJIEBBIX JAHHBIX NPHU PEIICHUU
rCOJIOTHYECKON 3a/aud M CO3MaHUH (HU3UKO-TECKTOHH-
YecKkuxX cxeM pernoHa. C 3TOH IeNIbI0 UCTIONb3yeTCsS MH-
(hopMaIOHHBIN MaTepuall B BUJE KapT-TpaduKOB U U30-
JUHUN TIOJEW, pa3pe3sl U MOJCTHM B CAMHUIAX (hU3NUC-
CKUX BEJIMYMH.

Kaxk mokasai omnpIT, HAWJIy4IIUui pe3ynbTar JaéT KOM-
miekcupoBanue TBT U celicMUYeCKHX JaHHBIX, KOTOPOE
HATIPaBJICHO Ha CO3MIaHWE 3BPUCTHUYCCKON MOJenu oOpa-
30BaHUS 3JIEKEH YIIEBOLOPOAOB B OCAJOYHOM YEXJIE.
OHO BKIIIOYAET JETATH3AINIO IEPCTIEKTUBHBIX 30H, BBISB-
JIEHUE CTPYKTYPHO-TEKTOHMYECKUX IPHU3HAKOB IIOHCKA
YIJIEBOAOPOJOB U MOAPA3IAEIAETCA HA PJl CAMOCTOATEb-
HBIX MCCIICIOBAHUM.

Bo-nepevix, npennaraemplii MOAXOJA MPEALIECTBYET
MOJIEBOM CEHCMHUUECKON ChEMKE M 3aKII0YacTCS B BbI-
MOJIHEHUU MOJEIIMPOBAHUS TEIUIOBOTO IOJIA MO JaHHBIM
KOCMHYECKOT'O0 CHHUMKa B JTHHHOBOJHOBOM HH(pakpac-
HOM criektpe. OH HampaBieH Ha BEIOOP ONTHMABHOTO
pacCIIONOKEHUS CeHCMUYeCKUX Tpoduieil Ha IUIOMIaal C
Y4eTOM TPOCTHUPAHUS TEKTOHHYECKUX CTPYKTYp U HEO0O-
XOJUMOH TIyOWHBI HCCIEIOBAHUS aKyCTHYECKOTO ITOJIS.
JleTanbHbI aHaNM3 TEMJIOBOIO IOJS MO3BOJSET ONpeEse-
JUTH ydacTku i 3D ceficMu4eckoil CheMKH.

Bo-smopwbix, MeToIMKa BKJIIOYA€T COBMECTHYIO KOJIU-
yecTBeHHYI0 uHTeprnperanuio TBT, ceiicmopasBenku u
KapOTaXHBIX JUarpaMM CKBKHH C IMOCIEAYIOIIUM IIO-
CTPOCHUEM TIIyOWHHOW CEWCMOTEIUIOBOH W (hITFOMIIOIH-
HAMHYECKOW Mojened cpensl. [ moBbImeHUs WHPOP-
MaTUBHOCTH MaTEpHaJIOB MPEAyCMaTPUBACTCS:
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NMOUCKN U PASBELOKA

» CoBMeCTHBIH MOP(OIOrHYESCKHH aHAIU3 CTPYK-
TypHBIX KapT u pa3pe3oB. Jannsie TBT paccuutsiBaroTcst
T10 33J]aHHBIM NPOQHIISIM U TIyOnHaM (B reorpaduueckux
KOOpJIMHATax), OTBEYAIONUIMM MarepuayaMm ceiicMopas-
BEJIKH.

» Hcnosp3oBaHue pasHOi OPHPOAbl (HOPMHUPOBAHUS
¢u3nyeckrx nojel (aKyCTHYECKOTo M TEIJIOBOTO) B T€0-
JIOTHYECKOW Cpelle Ha YCTAaHOBJICHHE CTPYKTYPHO-
TEKTOHMYECKUX U TEPMOJAMHAMHUUYECKHX (PEOJIOTHYEecKOe
COCTOSHME BeIIeCTBa) HeoxHopojaHocTed. IlpoBomurcs
JIOKaNM3alysl 30H TPEUIMHOBATOCTU CPEAbl U Pa3yIUIOT-
HEHHS IOPOJI, B COCTAaB KOTOPBIX BXOAAT 30HBI IEPETOKOB
1 HakoruieHus GuonaoB. B nanpHeleM oHM HCIONB3Y-
10TCst 171t Oostee 3PEKTUBHOTO BBIZECICHUS EPCTICKTHB-
HBIX yYacTKOB 3aJI€XK1 YTIIEBOI0POIOB.

» B cnydae BbIsBIeHHS HU3KOH 3ddexTrBHOCTH
ceiicMOpa3BeKH, KaK pe3ysbTaT PacXoKICHUs MaTepH-
anoB ¢ TBT, pa3pabaThIBalOTCSI pEKOMEHIALUH 110 JTajb-
HEHIleMy TpPOIECCy COBMECTHOW MAIIUHHON 00pabOTKH
MoJIeBbIX AaHHbIX. OHA BKIIOYACT MPOLEAYPY KOPPEKIMN
CKOPOCTHOTO pa3pe3a C y4YeTOM BBISBJICHHBIX T'PaHHMIL
pasnena cpensl mo TBT.

» CosmectHOe paccmoTpenne TBT u auarpamm ka-
pOTa)ka CKBaKHH C LIENBI0 HOPMHPOBAHUS 3HAUEHHUH Ipa-
JIMEHTa TEIUIOBOTO IIOJISI M IPOCIIEKUBAHUS U3MEHEHHUS
(UIBTPAIMOHHO-€MKOCTHBIX CBOMCTB IOPOJ B JlaTepalib-
HOM HampaBJIeHUH. B METOIMYECKOM MOIXOJE HCIIOIb3Y-
eTcsl pasHOCTHBIN 3(deKT, Ipr KOTOPOM reo(U3nIecKHe
WCCIIE/IOBAaHNSI CKBaXMH OTPAKAIOT OKOJIOCKBAXHHHOE
TIPOCTPAHCTBO CPEJIbl, a TEIUIOBU3HMOHHAs TOMOTrpadus NH-
TErpUpyeT 10Jie B 00beMe Ha 3HAUNTEIHHOM YAAJICHHUH.

3akntoueHue

IIpu nnrepnperanuu TBT ucnons3oBaH equHbIN Me-
TOJIOJIOTHUECKUI MOJAXOA, KOTOPBIM MperycMaTpUBAET
aHaJIM3 PErHOHAIBHOTO M IETAILHOTO CTPOCHUSI OJIOKOBO-
Pa3JIOMHBIX CTPYKTYpP M JIOKAJIbHBIX UCTOYHHUKOB TEILIO-
BOro MOJsl. JTO CrOcoOCTBOBANIO ()OPMHUPOBAHHIO €TU-
HBIX (PU3MKO-T€OJIOTMYECKUX MOJIENICH Cpelbl, MOBBIIIE-
HUIO KOPPEKTHOCTH TP PEUICHUH reopu3nyecKoil 3a1a-
YH, yCTAaHOBJICHUIO HANpaBJCHUH 1 GOpM NpaKTHIECKOTO
WCIIOJIb30BAHUS MOJTYYCHHBIX JaHHBIX.

Kamunb MupxaroBu4y KapumoB (4-p reon.-muHep. Hayk,
npodpeccop),

Axmag An Anu,

Tumyp AHppeeBud Baranos,

Mapat AHapeeBuY JIoHWaKoB

KazaHckun (MpuBomkckun) cbeaepanbHbI YHUBEpPCUTET
420008, Poccus, r. KasaHb, yn. Kpemnesckas, 18,

e-mail: kamil1955@inbox.ru, alali.syy@gmail.com,
tv-kzn@yandex.ru, maratlonsh@gmail.com

Meton TBT no3soaui:

— pa3BUTh TUNIOTE3Y O (POPMUPOBAHHH YTIIEBOAOPOJIOB
B He(prerazoHocHOM Oacceiine PecryOnuku KamepyH;

— YCTaHOBUTH 3HAYUMOCTHb T'€OTCPMHUYCCKOIO KpHUTE-
pust Ipu 0OHapyKEeHNH He()TEeTa30HOCHBIX 3aJIEKEH;

— BBIIBUTb M IPOBEPUTH KAuECTBO JIOBYIIEK HepTH
OTJEJBHBIX CTPYKTYP;

— OIPENeNINTh HAJTMYNE PA3pBIBHBIX HAPYIICHUH depes
TPacCHPOBaHME 30H Pa3rpy3KH ITyOMHHBIX BOJ M MX BIIH-
SIHUE Ha COXPAHHOCTH 3aJI€XKU YTIIEBOIOPOIOB.

MeTon TeTUIOBU3NOHHOW TOMOTpaUH Te0JIOTHYECKON
cpembl IpH MOMCKaX YIIEBOAOPOJOB, ONMPOOOBAHHBIA BO
MHOTHX CTpaHaxX MHpa, MO3BOJACT PCKOMEHIOBATH IH-
pOKOe IMpUMEHEHHEe TEXHOJIOTHH Ha Tepputopun Kamepy-
Ha. C y4eToM CIIOKHBIX IPUPOTHBIX YCIOBUI IPOBEACHUS
Ha3eMHBIX TeO(HM3MYECKHX METO/0B, KOCMHYECKas JH-
CTaHLIIMOHHAs TEIUIOBU3MOHHAS ChEMKa OOJajaeT psaoM
NPEUMYIIECTB: OTHOCHTEJIbHAs JICHIEBH3HA IIpU aHaIM3e
OONBIIMX TEPPUTOPHH, BBICOKas HPOM3BOAUTEIBLHOCTh U
MH(OPMATHBHOCTH, HE3aBIUCUMOCTD OT pelibedha U YCIOBHH
MECTHOCTH, aDCOIOTHAS HKOJIOTHYECKAsl YHCTOTA.

[Iposepka > dexrusaocTr TBT TexHOMOTHM TIPH TTO-
HCKaX YTIeBOIOPOAOB Ha Teppuropun Pecmybmmka Ka-
MepyH BIlepBble BbImoyHeHa ans kommnanuu "SOCIETE
NATIONALE DES HYDROCARBURES (CAM)".
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