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A MODEL OF TECTONIC STRUCTURE AND EVOLUTION OF THE ABU GHARADIG BASIN
BASED ON NEW HYDROCARBON EXPLORATION RESULTS, WESTERN DESERT
PROVINCE, EGYPT

Structural traps in the deep reservoirs of the Lower Cretaceous Kharita and Alam el Bueib as well as Middle Jurassic
Khatatba formations are on the exploration agenda for the Abu Gharadig basin in the Western Desert petroleum
province of Egypt. A new seismic and litho-stratigraphic interpretation made by SE Naukanaftogaz substantiates further
development of hydrocarbon potential of the Alam EI Shawish concession block operated by Petrosannan Co. (JV of
EGPC and NJSC Naftogaz of Ukraine Overseas in A.R.E.). Recently acquired 3D seismic dataset, parametric analysis
of seismic wave field to predict spatial development of improved reservoir properties combining with drilling, well-to-well
correlation of strata and petrophysical rock parameters coupling with testing results have enabled to propose a new
stratigraphic and tectonic model of the area studied that offers an upside exploration prospectivity for several deep
structural traps related to pop-up and drape anticline structures derived from wrench faulting and local structural
inversion of the Abu Gharadig basin.

Keywords: A.R.E., Western Desert petroleum province, Abu Gharadig basin, concession block, 3D seismic data,
hydrocarbon exploration for deep reservoirs, litho-stratigraphic correlation, wrench tectonics.

Introduction. Since 2006 NJSC Naftogaz of Ukraine is developing a program for hydrocarbon
exploration and production within the Alam El Shawish (AES) East concession block in the Abu
Gharadig basin, Western Desert petroleum province, A.R.E. In the result, seven oil and gas fields
have been explored to date, of which four ones have commenced commercial production from the
Upper Cretaceous reservoirs of Abu Roash and Bahariya formations. An exploration strategy for
hydrocarbons developed at SE Naukanaftogaz has included the set of conventional as well as
remote sensing techniques [1] proving to be successful. Nowadays, a challenging task to study
deep reservoirs in the Lower Cretaceous Alam el Bueib and Upper Jurassic Khatatba formations is
on the exploration agenda. A new seismic interpretation to substantiate re-assessment of
hydrocarbon potential of the block based on recently acquired 3D seismic dataset, parametric
analysis of seismic wave field to predict spatial development of improved reservoir properties
combining with drilling, well-logging and testing results has enabled to propose a new different
tectonic model that offers an upside prospectivity for several exploration pop-up and drape
structural targets derived from wrench faulting and partial structural inversion afterwards [2]. The
complex exploration risk set for this new model is stipulated by the subsurface velocity model
matching, synthetic-to-surface tie ambiguity, reservoir properties spatial/depth prediction, validity
of generation potential for the deep-seated sequences (especially for Kharita Fm), and fault seal
juxtaposition within the faulted pop-up structure.

Tectonically the territory of AES East concession block is located in the central part of the
Western Desert (northern outskirts of the North Africa platform), in the south of the Abu Gharadig
basin, see Fig. 1. In general, within this part of the Western Desert two sublatitudinal basin trends
(northern and southern ones) separated by the Sharib-Shaiba uplift (or Ras Qattara buried horst)
are recognized Northern trend embraces five sub-basins (from west to east): Matruh, Shushan,
Khazalat, Dahab-Mehrir, and Natrun. The southern one includes three sub-parallel basins: the Abu
Gharadig one in the north, where the concession block is located, Southern Abu Gharadig in the
southwest and Guindi basin in the east. In the west of Egypt the Paleozoic Siva basin and Faghi
plateau are located. The Abu Gharadig basin is an asymmetrical sublatitudinal graben with flanks
complicated with normal and strike-slip faults, which form semi-graben structures, sometimes
horsts and buried linear inversion folds developed at the Alpine tectonic epoch due to wrenching
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dislocations. Within AES East block the thickness of prospective Mesozoic strata is increased to
the northwest to the northern flank of the basin. Depth of the basement top in the basin varies from
8 to 10.5 km.
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Fig. 1. Main sedimentary basins of the Western Desert petroleum province and location of the Alam EI-Shawish East
concession block (shown as black polygon)

Hydrocarbon potential and petroleum systems of the basin. The Abu Gharadig basin,
within the limits of which the AES East concession block is located, is one of the most prolific
hydrocarbon-bearing basins in the Western Desert petroleum province (Fig. 2) with estimated
resources of 421 MMt of oil Ta 69 BCm of gas. By this date within AES East concession block 7
hydrocarbon fields are discovered as follows: AES-E1 (West Haradig) — oil; AES-E2 (Tammam) -
gas, and gas condensate; AES-E3 (East Haradig) —oil, gas, and gas condensate; AES-E4 (HG-
34/10) oil; AES-E5 (NW Haradig) oil; AES-E6 (Karima) — oil, gas, and gas condensate; HG
(Haradig) — oil and gas. By this date the recoverable reserves within the AES East block were
estimated exceeding 15 MMboe in total.

Several oil and gas commercial fields are discovered in the vicinity of the AES East block,
namely Abu Gharadig, GPT, GPY, GPZZ , GPTSW/SWS, Abu Sennan to the east, GPAA, Bagha,
Barg, Magd, Al Assil, Karam, Sitra 3-1, 8-1 to the west, and BED-01, 04, 05, 09 to the north. Main
hydrocarbon pools are hosted

by reservoir rocks in the Abu Roash Formation (Upper Cenomanian — Upper Santonian sub-
stages of Upper Cretaceous) and Bahariya one (Lower Cenomanian sub-stage of Upper
Cretaceous system). Locally, commercial hydrocarbon pools are discovered in Kharita (Albian
stage of Upper Cretaceous) and Khoman (Santonian-Maastrichtian stages of Upper Cretaceous).
Oil manifestation and gas shows are reported from the sedimentary rocks of the Alam el Bueib,
Masajid and Khatatba formations as well. The hydrocarbon fields in the region are multipay ones
in general and form producing trends along linear uplifts complicated by faults [3, 4].

Reservoir rocks. Within the concession AES East limits main stratigraphic levels of reservoir
rocks development are attributed to sedimentary rocks of Khoman, Abu Roash, Bahariya, Kharita,
and Alam el Bueib formations. Potential reservoir rocks are expected in Masajid and Khatatba
formations. Main reservoirs rocks are represented by sandstones and limestones of the above
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formations. The reservoirs represented by sandstones and siltstones are typical for the
sedimentary rocks of Khatatba, Alam el Bueib, Kharita, Bahariya Ta Abu Roash (C, E, and G
members) formations. Open porosity of the sandstones and siltstones ranges within broad
limits from 6% to 38%, and permeability varies from 0.1 mD to 1D. The best reservoir
properties are characteristic of E and G members of Abu Roash Formation. Reservoir rocks
represented by limestones and dolostones are developed in the Khoman, Abu Roash (B, D, F
members), and Masajid formations. Open porosity of these carbonate rocks varies from 5% to
30%, while their permeability is low as a rule increasing in the case of fracturing development. The
best reservoir properties are characteristic of the Abu Roash Formation limestone F Member.
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Fig. 2. Outline map of commercial hydrocarbon fields in Egypt (from A.R.E. Ministry of Petroleum website; AES East
block location in the Western Desert petroleum province is circled)

Seals. Regional seals for oil and gas accumulations in the Western Desert petroleum
province are the Eocene-Oligocene to Campanian-Maastrichtian thick carbonate marly-clayey
sequence of Dabaa, Apollonia and Khoman formations, Late Aptian — Early Albian claystone
sequence of Dahab formation and

limestone-dolomitic one of Alamein formation, and Oxfordian-Kimmeridgian shale-cherty-
carbonate sequence of Masajid formation that separate the Albian-Cenomanian-Senonian,
Neocomian and Middle Jurassic petroleum systems, respectively. These seal sequences have
enough thickness and proper lithological composition

Local sealing sequences in the Abu Gharadig basin and AES East block are clayey and
clayey-carbonate rocks of Abu Roash formation separating the pay reservoirs in its different
lithostratigraphic members, upper clayey-carbonate unit of Bahariya formation, clayey beds in
Kharita formation, and clayey-carbonate members of Alam el Bueib and Khatatba formations.

Traps. Structural entrapment of hydrocarbons is a basic type (99%) for the Western Desert
petroleum province and the Abu Gharadig basin in particular. These tarps are attributed to local
uplifts, anticlines, horsts and differentially elevated blocks bounded and complicated to a variable
extent by faults. Thus, a structural factor is a main one stipulating formation of most hydrocarbon
fields discovered in the Western Desert. The traps of such a type host the hydrocarbon pools of
Abu Gharadig, GPY, GPT, GPTSW, GPAA, and GPZZ fields. Secondary trap type in the Western
Desert petroleum province (1%) is related to litho-stratigraphic and combined, a structural-
lithological ones. This type of entrapment is caused by wedging out of some sandstone reservoirs
in the Cenomanian-Turonian strata (Abu Roash and Bahariya formations), as well as by lateral
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substitution of arenaceous clastic sediments with carbonate ones that proved for Alamein
formation sediments in the north of the Western Desert petroleum. Within the area studied such a
type of entrapment of hydrocarbon pools is unknown.

Source rocks. The geochemical analysis [3 - 5] have shown that source rocks within the
Western Desert petroleum province are basinwide development and occur at different stratigraphic
levels of Abu Roash and Bahariya formations, argillaceous members in Alam el Bueib and
Khatatba formations, and Silurian shales of Kohla formation in the Paleozoic sequence as well.
High potential for hydrocarbon generation of the Western Desert petroleum province testifies that
practically all hypsometrically closed positive structures within its sedimentary basins contain
hydrocarbon pools. Sedimentary rocks of Khoman formation contain clays characterized as low
quality source rocks. This is evidenced from wells GPAA-3, GPL-1 and GPZ-1. These clays have a
complicated areal development and rather thin ones. Sedimentary rocks of Abu Roash formation
(E, F, G members) are basic and widely developed source rocks. Quality of the source claystones
of this varies from low to high. The best quality source rocks occur in the F member. Thin
claystone sequence of Bahariya formation (1-BRE-23-2, GPX-1, and GPY-5 wells) are considered
as source rocks of low to high quality. Those areas where these clays occur in the favorable for
hydrocarbon generation settings the Bahariya clays can contribute to formation of oil and gas
fields. It is necessary to mention that in GPAA-3 well these clays of 300 m thick and locally
overmature. These rocks have stipulated formation of gas and gas condensate pools in this field.
Sediments of Alam el Bueib and Kharita formations are source rocks in AG-2 well and very likely
are sped over most buried part of the concession block. In the southern direction the generation
potential is ambiguous. It is believed that in the central part of the area studied the rocks of this
formation are capable to generate mainly gaseous hydrocarbons [4].

Sediments of the Khatatba formation within the Western Desert contain mainly gas source
rocks due to abundance of plant dispersed organic matter in its sequence. In the north of the area
studied these source rocks are overmature for oil generation but still capable to produce dry gas
[6]. In the southern part of the area there are rocks to generate mainly gas as it seen upon Agnes-
1 well (drilled within the southern flank of the basin), however, they are not enough mature to
generate significant amount of it.

Stratigraphy of the Abu Gharadig basin.The subsoil geological structure of the block is
composed by sedimentary rocks of Paleozoic to Quaternary age (Fig. 3) [3 - 5]. Within the
concession block the sedimentary rocks from Triassic-Jurassic to Quaternary age are revealed by
drilling. Their brief description upward the section is featured below.

Paleozoic sequence within the block is not revealed by drilling. Outside the block these ones
are found in Misawag-1 and Rabat-1 wells. The sediments are represented by sandstones and
shales of Permian (P) age. The latter well has penetrated the whole thickness of Paleozoic
sequence (831 m) overlying the Precambrian basement.

Mesozoic sequence includes the Bahrein, Khatatba, Masajid, Alam el Bueib, Alamein, Dahab,
Kharita, Bahariya, Abu Roash and Khoman formations.

Bahrein Formation or Eghi Group. Triassic (T) sediments of Bahrein formation are of
continental origin in the Western Desert province. Thickness of Bahrein formation in Agnes-1 well
is 308 m.

Khatatba Formation — Middle Jurassic (J,) — lies unconformably on sediments of Bahrein
formation. Within the Western Desert basins its rocks are represented by gray, greenish shales,
white, light-gray fine-grained sandstones and limestones. Brown coal beds — lignites — are
characteristic of this formation. Its thickness in the Abu Gharadig basin varies 0 m to 1400 m.
Within the concession block the Khataba formation sediments of 176 m thick is revealed by
Agnes-1 well.

Masajid Formation — Kimmeridgian and Oxfordian stages of Upper Jurassic and Callovian
stage of Middle Jurassic (Jzkm-Jyk) within the Western Desert basins are represented by
limestone’s interceded with thin shales. As a rule, separate limestones beds and shales occur near
the top and bottom of massive limestone sequence. Tight calcareous shales are changed to locally
dolomitized arkose sandstones (only in the upper part) that are silicified in the most of
occurrences. Sometimes pyrite occurs as well. Sediments of Masajid formation lie conformably
upon Khatatba formation. Within the Abu Gharadig basin their thickness changes from 0 m in the
south to 360 m in the north, upon seismic data. On the south limits of the concession block the
Masajid formation is penetrated by Agnes-1 well where its thickness is 83.8 m.
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Alam el Bueib (AEB) Formation — Lower Cretaceous (K;br-K;b) — is regionally represented
by frequent alternation of sandstones and claystones in the lower part, and less intensive
interbedding of the above lithology adding limestones as well in the upper part. The lower part of
the formation may have a clinoform structure in the Valanginian-Tithonian part of its section in
particular (Betty or Mamura Unit) where one can observe seismostratigraphic unconformity of
downlap type. In the northern basins of the Western Desert petroleum province it is observed post-
Neocomian unconformity at the boundary of Hauterivian and Barremian stages and absence of
Member B of the AEB formation. Within the Abu Gharadig basin its full thickness can reach as
much as 1600 m (upon seismic data). Within the AES East block the AEB formation is penetrated
by Agnes-1 well (225 m thick). The AEB formation is unconformably overlaid by carbonate rocks of
Alamein formation.

Alamein Formation — middle part of Lower Cretaceous Aptian stage (K;a) — is represented
by micritic dolostones with average thickness in the Abu Gharadig basin changing from 20 m to 60
m. Within the concession block this formation is represented by carbonates of 35 m thick (Agnes-1
well) while in NWHG-1x well it has 27 m of thickness.

Dahab Formation — Upper Aptian and Lower Albian sub-stages of early Cretaceous age
(Kjal;-Kia,) — is represented by gray, greenish-gray claystones with thin interlayers of limestones
and sandstones. It lies conformably upon Alamein formation. Within the concession block its
thickness is changed from 28 m in Agnes-1 well to 51.8 m in NWHG-1x well.

Kharita Formation — Albian stage of Lower Cretaceous age (Kial) is represented by
consertal sandstones with interlayers of shales and carbonates. Within the Abu Gharadig basin its
thickness varies from 200 m to 800 m. The formation conformably lies upon the Dahab claystones
and unconformably overlaid by the Upper Cretaceous Bahariya formation. Within the concession
block its thickness is changed from 28 m in Agnes-1 well to 858.6 m in NWHG-1x well.

Bahariya Formation — Lower Cenomanian sub-stage of late Cretaceous age (Ks;) is one of
producing reservoir complexes. The formation is mainly composed by series of sandstone,
siltstone and claystone beds with thin clayey limestones at the top. Sandstones are fine-grained
and gradually changes to siltstones. Claystones are subordinated component of the section and
occur rarely. Pyrite and glauconite are usually found in the formation. Its maximum thickness of
1143 m is recorded in Kattaniya-1 well [9]. Average thickness of the formation within the basin
varies from 200 m to 400 m.

Abu Roash Formation — Upper Cenomanian — Upper Santonian sub-stages of Upper
Cretaceous age (K,st;-Kysy) — is represented by thick sequence of interbedding limestones,
claystones and sandstones. This formation is well-studied because it contains significant oil and
gas accumulations. It is composed by seven different lithostratigraphic members from A one atop
to G one at the bottom. The members B, D, F are represented mainly by carbonate varieties, while
the A, C, E i G members are represented by terrigenous ones. Thickness of the formation within
the Abu Gharadig basin is averaged to 500-850 m, however it may reach 1000 m as well.
Sedimentary rocks of the formation lie conformably upon Bahariya formation and overlaid with
regional unconformity by chalky limestones of Khoman formation. The sequence was accumulated
in shallow water shelfal settings. During its development seven depositional cycles related to
oscillation of sea level are recognized. Inundation and transgressive cycles are corresponded to
alternation of limestones and claystones and typical for the members B, D, and F, while the
terrigenous members A, C, E, and G are characteristic of regressive cycles.

Khoman Formation — Santonian-Maastrichtian (K.m-Ksst,) stages of Upper Cretaceous age
are represented by pure chalky and cherty limestones with glauconite, pyrite and calcite
(developed upon fractures), and marls as well. The bottom boundary of this formation is
unconformable; the claystone bed in many places occurs at that bottom, namely the member B of
Khoman formation in the Abu Gharadig basin. Above it there is thick sequence of limestones
known as the member A of Khoman formation. Upper boundary of the formation is unconformably
overlaid by sediments of Apollonia formation. Maximum thickness of the formation within the
Western Desert province (1644 m) is revealed in the Abu Gharadig basin by WD-7-I well. Within
the AES East block the formation is lithologically homogenous, however, its thickness is drastically
changes from 847.3 m in NWHG-1x well to 71 m in Agnes-1 well.

Cenozoic sequence is represented by Apollonia, Dabaa and Moghra formations.

Apollonia Formation — Eocene (R,>-P,") — is mainly composed by cherty limestones
interbedded with clays. Sediments of this formation lie unconformably upon Khoman formation and
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unconformably overlaid by clays of Dabaa formation. Thickness of the formation in the Western
Desert province varies from 500 to 1250 m. To the south of Abu Gharadig basin the formation
reveals appears of sandstone beds. Thickness of the formation within the concession block is
rather stable and ranges from 542 m in Hg - 34/1 well go 502 m in Agnes-1 well.
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Fig. 3. Synthetic litho-stratigraphic column for the Abu Gharadig basin, AES East block coupling with petroleum system
elements, stratigraphic control of hydrocarbon fields and main stages of tectonic development for the Western Desert
petroleum province (modified after [7])

Dabaa Formation — Upper Eocene-Oligocene (Ps-R,%) — is composed by claystones. Its
lower boundary is distinct an unconformable. The formation is conformably overlaid by sediments
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of Moghra formation. Its average thickness within the Abu Gharadig basin is of 250-500 m, and
maximum one of 828 m (WD-7-1 well) is recorded in the northwestern direction from the AES East
concession block. Within the area studied the formation is lithologically homogenous, though its
thickness is sharply changes from 353 in the north (Hg - 34/1 well) to 152 m in the south (Agnes-1
well), while NWHG-1x well demonstrate 408.2 m of its thickness.

Moghra Formation — Lower Miocene (N,) is represented by alternation of sandstones and
siltstones in the lower part, and sands and clays in the upper part. In the Abu Gharadig basin its
thickness ranges within 100-500 m. Thickness of its sediments within the concession block is
decreasing from 713 m in the north (Hg - 34/1 well) to 360 m in the south (Agnes-1 well).

AES East block geological setting vs. Abu Gharadig basin tectonic evolution. Abu
Gharadig basin is a typical half-graben with the system of linear horsts and depressions that cut by
transversal normal faults. Its flanks are complicated with normal and inverted strike-slip faults,
which form asymmetrical depressions, horsts and buried linear inversion folds developed during
the Alpine tectonic epoch along the inherited Cimmerian wrenching dislocations [7]. Depth to the
basement top in the basin varies from 8 to 11 km according to the subsurface velocity model. The
graben is filled with sedimentary syn-rift deposits of Triassic-Jurassic-early Cretaceous age and
post-rift ones of late Cretaceous-Paleogene age. Previous tectonic model of the basin was rather
simple and demonstrated the system of horsts and grabens bounded by listric normal faults (Fig.
4).
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Fig. 4. Simplified geological cross-section of Abu Sennan and Abu Haradig horsts, to northeast from AES East block,
according to [8]

Semi-closured elevated blocks represent the faulted hinge of the Abu Gharadig anticline
plunging to WSW in the central part of the area studied (striking like the Abu Sennan horst on the
south) and control commercial hydrocarbon pools. Main faults of the Abu Gharadig basin follow
two principal strikes, WNW-ESE, and WSW-ENE to E-W ones representing Tethyan (East African)
and Syrian Arc structural trends, respectively [7, 9]. Formation of these faults is stipulated by
crustal stretching (Early Cimmerian rifting) due to oblique dextral strike-slip movement between
Eurasian and African plates with apparent sinistral displacement along transform faults causing en
echelon alignment of horst and grabens within the basin. The accommodation space has enabled
accumulation of thick Meso-Cenozoic sequence in the Abu Gharadig basin. Basement blocks
made complex mosaics of mini-depressions and uplifts, plunging within the area studied to the
northwest in general. The structural traps developed during the second tectonic stage are top
priority exploration hydrocarbon prospects recognized in this study for the deep-seated the
Kharita, Alam el Bueib and Khatatba reservoir rocks [11] charged from mature Mid-Jurassic to
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Lower Cretaceous source rocks. Total probable recoverable resources for the most promising two
structural traps (from recognized eight ones) in the Lower Cretaceous and Middle Jurassic
reservoirs, namely D3 (Kharita and AEB formations), and D4 (AEB and Khatatba formations) are

e

stimated as much as 4.6 BCm of gas at P50 probability.
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Conclusions. This study has revealed that main stages of tectonisedimentary development of the
Abu Gharadig basin and the area of AES East concession block in particular were as following:

Early Paleozoic subsidence of the Precambrian Sitra platform and formation of epiplatform
prerift sequence from Cambrian to Carboniferous strata with many stratigraphic
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unconformities and gaps that ended with deposition of the Permo-Triassic parti-to-red-colored
sedimentary rocks;

e Rapid Cimmerian syn-rift subsidence, development of syn-sedimentary concordant and
discordant normal faults, formation of half-grabens and horsts due to rift extension and
apparent sinistral strike-slip movements during three consecutive stages with increasing
intensity of tectonic movements: initial one during Liassic time, Mid-Late Jurassic depressions
with formation of lignite beds to open marine facies that ended by accumulation of thick
carbonate platform at shelfal settings, and final Tithonian — Late Aptian phase of
uncompensated subsidence and progradational sedimentary filling of the new-born basin;

e  Post-rift thermal subsidence taken place from late Aptian till Middle Santonian time, from
basinwide marine transgression to of stable shelf formation and further development of
shallow water and alluvial-deltaic facies;

e Alpine phase of partial inversion coupling with dextral movements along basin margins of the
basin started from early Senonian time and culminated at the Pyrenean phase of tectonic
movements and formation of linear folds and additional elevation of horsts along the faults of
so-called Syrian trend of east-northeast strike with simultaneous subsidence of depressions
between rising anticlines due to NW-SE compression;

e Regional marine transgression related to development of the Neo-Tethys ocean and opening
of the Gulf of Suez rift.
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0.A. Knuka, C.J1. ApxinoBa, I".J1. Bawkipos, O.M. Beaxuxko, .M. KyabmeHko, B.I'. MakeeB, O.A. LLieBueHko, A.I.
Tuwenko, C.I'. Bakapuyk
TEKTOHIYHA BY[JOBA TA EBONIOLIA 3ANAQUHN ABY-TAPALII 3A PE3YNIbTATAMU
HA®TOrA30MOLIYKOBUX POEIT HA MMUBOKI FOPU3OHTU Y HAGTOrA3OHOCHIA NPOBIHLIT 3AXIAHOI
NYCTENI, ETUNET
CTpyKTYpHi NacTkm no rnmboko3ansratounx KONeKTOPCbKUX BEPCTBAX HMKHBOKPEAO0BOI dopmalliin Xapita i Ansm-enb-
Byib Ta cepenHbolopcbkoi XaTatba yTBOPHIOTE NEpCrekTuBHI HadpTorasonowykosi o6'ekti y 3anaguti ABy-lapagir
HadpTorazoHocHoi npoBiHLii 3axigHoi nycteni B €runti. lMpoBeaeHa [N «HaykaHadpToras» HoBa ceilcMiyHa Ta
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nitocTpaturpacpiyHa iHTepnpeTaLis OKpecnioe NepcnekTMBM NOAarnbLIOro NPUPOCTY 3anaciB HadTW i rasy B Mexax
koHLeciinHoro Brioky CxigHuit Anam-enb-LLayiw, onepatopom skoro € CI «MetpocaHHany (cninbHe mignpuemctso A
«3akopgoHHadToras» HAK «Hadproras Ykpaihu» ta EGPC). HelwogasHo oTpuMaHi TPMBWMIpHI CeMCMiYHI AaHi,
napameTpuyHuiA aHanis XBWNbBOTO MONs ANS NPOrHO3y MPOCTOPOBOMO MOLMPEHHS! KOMNEKTOPCbKUX BiAMIH 3
nokpaLLeHuMn (inbTpaLinHO-EMHICHAMM BNACTUBOCTSIMM Y MOEAHAHHI 3 pesynbTaTtamu GypiHHSA, MiKCBEPANOBUHHOI
kopensuii neTpodianyHNX BNacTUBOCTEN MOPIA Ta LaHMMM NPOMMCIOBWX BUNpODyBaHb [O3BONMMN CTBOPUTU HOBY
CTPYKTYPHO-CTpaTMrpacdiyHy OCHOBY NPOrHO3y HAahTOra3oHOCHOCTI paiioHy pobiT, sika 3yMOBIHOE NEPCNEKTUBHICTL PAaY
TMMBMHHMX CTPYKTYPHUX MAcTOK, LIO MOB'S3aHi 3 MPUPO3NOMHUMM aHTUKMIHANAMW BWXMMaHHS Ta ix 0BnsiraHHsmM,
CTBOPEHWX 3ABUrOBOI TEKTOHIKOK Ta NOKaNbHOK CTPYKTYPHOK iHBepcieto 3anaguHu ABy-lapagir.

Krroyosi criosa: €rvnet, HadTorasoBa NpoBiHUis 3axigHoi nycTeni, 3anaguHa AOy-Tapagir, KOHLUECiHMIA Onok,
TPUBMMIPHI CEeMCMiYHi [aHi, HadpTorasonowykosi poboTM Ha TMMOOKI rOpU3oHTM, RiTocTpaTMrpadiyHa Kopensuis,
3[BMroBa TEKTOHiIKA.

A.A. Knuka, C.J1. ApxunoBa, I'.Jl. Bawkupos, A.M. Beaxuxko, .M. Kysbmetko, B.I'. MakeeB, A.A. LLieB4eHko,
A.N. TuweHko, C.I". Bakapuyk
TEKTOHWYECKOE CTPOEHME U 3BONIOLINS BACCEAHA ABY-TAPALUI MO PE3YNIbTATAM
HE®TErA30MOUCKOBbIX PABOT HA MMYBEOKWUE FOPU30HTbI B HEGTEFA3OHOCHOW NMPOBUHLUK
3ANAQHOW NYCTbIHW, EFTUNET

CTpyKTypHblE NOBYLUKM NO rryboKo3aneratoLmm KOMEKTOPCKAM FOPU3OHTaM HIMKHEMENOBLIX (hopmaumii Xaputa
Anam-anb-byainb, a Takke cpepgHetopckonm Xartatba CO34atoT MepcnekTUBHbIE HedTerasonouckoBble OOBEKTbI BO
BrnagnHe AOGy-Tapagur HedTerasoHoCHOM npoBuHUMKW 3anagHon nycTeiH B Emmnte. [poBepeHHas [
«HaykaHedpbTeras» HoBasi CeMCMWYecKas WM nuToCTpaTurpacmyeckas MHTepnpeTauns onpegensieT nepcrnekTuBbl
AanbHeiLLIero npupocTa 3anacoB HedhTH W rasa B npeaenax KOHLECCHOHHOro Grioka BocTouHbin Anam-anb-Lasui,
onepatopom KoToporo siBnsietca CI1 «[MetpocaHHaH» (coBmecTHoe npegnpusitne O «3apybexHedteras» HAK
«Hedoeras YkpauHol» u EGPC). TMonyyeHHble HEeAaBHO TPEXMEPHbIE CENCMWUYECKME [AaHHble, NapameTpuyeckui
aHanu3 BONHOBOTO MOMSt AN MPOrHo3a MPOCTPAHCTBEHHOMO PAaCMpOCTPaHEHUs! KOMMEKTOPCKUX pasHocTel ¢
YNYYLUEHHBIMW  (OUNbTPALMOHHO-EMKOCTHEIMWA CBOWCTBAMM COBMECTHO C pesynbTaTami OypeHusi, MEeXCKBaXUHHOM
koppensuuen neTpou3n4eckMx CBONCTB NOPOA M AaHHBIMW MPOMbICIIOBBIX WUCTbITAHWA MO3BONWAN CO30aTb HOBYH
CTPYKTYpHO-CTpaTUrpacpmyeckyto OCHOBY MpOrHo3a HedhTerasoHOCHOCTW paiioHa pabot, koTopas obycrnoBnuBaeT
NepCneKTUBHOCTb psifa MyOMHHBIX CTPYKTYPHNX NOBYLLEK, CBA3AHHBIX C MPUPa3NoMHbIMU aTUKMMHANAMM BbDKUMAHUS U
CTPYKTypamm vx obrekaHusi, Co3AaHHbIX CABUTOBOM TEKTOHWKOM W JTOKaNbHON CTPYKTYPHOW MHBEpCHEN BnadauHbl Aby-
lapagwr.

Kntouesbie cnosa: Ervnet, HedpTerasoHocHas NpoBUHLMS 3anagHom nycTbiHM, BnaguHa Aby-lapagur, KOHLECCUOHHbIA
Ornok, TpexmepHble CeCMMYeckMe [faHHble, Hed)TerasonouckoBble paboTbl  Ha  MyGOKME  FOPU3OHTLI,
nuTocTpaTMrpadnyeckas Koppenswuys, CABUroBasi TEKTOHMKA.
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