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Abstract: The studies were conducted in the territory of the Nepa-Peleduy arch (NPA) of the Nepa-Botuoba anteclise
(NBA), which is strategically important for the Russian Federation as it contains large and unique hydrocarbon fields,
including those essential for the ESPO oil pipeline and the presently under-construction Power of Siberia gas pipeline.
Because the hydrocarbon potential of the sedimentary cover is largely exhausted, the aim is now to increase the re-
gional stocks. Verifying the hypothesis of the Corresponding Member of the Russian Academy of Sciences B.A. Sokolov,
stating that the allochthonous block of the crystalline basement, overlapping the aulacogen Riphean sediments, lies at
the base of the NPA, would open the possibility of increasing the hydrocarbon reserves in the ‘subbasement’ for-
mations. It would also clarify the controversial nature of the NPA deposits, which have no sediments with a high or-
ganic carbon content. In this study, we present a Hilbert transform of a time section of the common midpoint method
(CDP) from a fragment of the Batholith-1 geotraverse passing through the Katanga saddle, the NPA and the Pre-Patom
trough, as well as geophysical materials and well data from the same profile. Supporting B.A. Sokolov’s hypothesis, we
confirm the existence of a relict crystalline terrane crosscut by the wells at the base of the NPA and forming the roof of
the underlying lower Vendian and Riphean sediment units. Our data clearly document the position of the western side
of the inverted paleorift, the thickness of the terrane and the physical characteristics of the underlying sediments.
These results are justifying hydrocarbon exploration of the ‘subbasement’ sediments.
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I'JIYBUHHOE CTPOEHUE HENCKO-IIEJIEAYCKOI'O CBOJIA
HENCKO-BOTYOBUHCKOM AHTEK/IN3bI B PASBBUTHE
rUNoTE3bI B.A. COKOJIOBA

M. P. MapcaHoBa, A.T. Bep3uH
Cesepo-Bocmounblii pedepanvuulii yHusepcumem um. M.K. Ammocosa, Akymck, Poccus

AHHoOTanusa: VccienoBaHusa MPOBOAMINCH HA CTpAaTernyeckd BakHOH st P® tepputopun Hemncko-Ilenexnyiickoro
cBoza (HIIC) Hencko-BoTyoGMHCKOM aHTEKJIN3bI, I/le OTKPBITHI KPYIIHbIE U YHUKaJIbHbIe MECTOPOXKJeHUd YB, B ToM
yucse 6a3oBble Aya HedrenpoBosga BCTO u crposimerocst razonposoga «Cuta Cubupwu». [IpobseMa 3akiodaeTcs B
HapalllMBaHUHU 3aMacoB, TaK Kak YB-moTeHuMaa 0caflodHOTO YexJa B 3HAYMTEJbHOW Mepe ucyepnaH. /lokasaresib-
CTBO runore3sl 4ieHa-koppecnoHjgeHTa PAH B.A. CokosioBa 0 ToM, yTo B ocHoBaHHUU HIIC 3asieraeT anjoXToOHHas
KpHUCTa/JIMYecKasi IJIACTHHA, IepeKphbIBaloLast aBJaKoreH ¢ pudelCKMMHU OTJIOKEHUSIMHU, OTKPbIBAeT BO3MOXKHOCTh
HapallMBaHUs 3anacoB YB B «noadyHAaMeHTHBIX» 00pa30BaHUAX CBOJA, a TAKXKe YTOYHEHUS AUCKYCCUOHHOU MpuU-
poasl MectopoxaeHuit HIIC, B ocaio4HOM 4yexsie KOTOPOr0 OTCYTCTBYIOT OTJIOKEHHUS C BBICOKUM COJlep>KaHUeM 0op-
raHu4eckoro yrjepoga. PaccmatpuBaercs 'nab6epT-npeobpasoBaHre BpeMeHHOro paspesa MOI'T mo ¢parmeHTy
reorpaBepca «baTosuT-1», npoxoasuero yepe3 Karaurckyiwo ceanosuny, HIIC u IIpeanaToMckuit nporu6, a Takxe
reopusnyeckre MaTepraabl U JaHHble CKBaXXUH Ha HeM. Ha ocHOBe opUrMHa/IbHBIX OCTPOEHUH IO IeoJsIoro-reo-
$U3MYeCKUM JaHHBIM U MO/JIeJIMPOBAHMs, YBA3bIBAEMbIX B pa3BUTHeE IUIIOTE3bI C 3BOJIIOI[MEN aBJIaKoreHa U NMOKPHI-
Balollel ero ajJJIOXTOHHOM IJIACTUHBI, OJIyYeHbl apTyMeHThI OATBEPKAEHUS CYLeCTBOBAHUS KPUCTAJINYEeCKON
IJIACTUHBI, BCKPbIBaEMOM CKBaxkMHaMu B ocHoBaHUU HIIC, u pasBUTUSA MOJ HEN OT/IO)KEHUN HKHEro BEHJA U pU-
des;; HaMeyeHO MOJIOKEeHHUe 3aMaZJHOro 60pTa UHBEPCUOHHOIO najieopudTa, OLeHeHa TOJIMHA MJIACTUHBI U MPO-
MBICJIOBbIE XapaKTEPUCTUKHU OTJIOKEHUH, IPOrHO3UPYEMBIE MO/ Hel, UTO MOXKET CIYKUTbh 000CHOBAHUEM 11€J1eC006-

Pa3HOCTH pa3BeAKU «l'IO,U,(l)yH,ELaMeHTHbIX» OTJIOXKEHUH.

KimoueBbie cnoBa: Hencko-Ilenenylickuii cBog; «noaAdyHAaMeHTHBIE» OTJIOXKEHHS; reoTpaBepc «baTonnT-1»;
aBJsiakores; YasgH/MHCKOe MecTopox/jeHHne HedTH U rasa

1. INTRODUCTION

The studies were conducted in the territory of the
Nepa-Peleduy arch (NPA) of the Nepa-Botuoba ante-
clise (NBA) within the southern reach of the Siberian
platform. That region is strategically important for the
Russian Federation for it represents 2/3 of the gas re-
serves and all NBA oil reserves, including the large
Verkhnechonskoye and Talakanskoye gas and oil fields
and the unique Chayandinskoye oil and gas fields.
Those form the main supply source for the ESPO pipe-
line and the presently under construction Power of Si-
beria gas pipeline [Vorobyov et al, 2006; Karagodin,
1980] (Fig. 1). The problem lies in the further increase
of hydrocarbon reserves, because the sediment cover
of the dome is well studied and the prospects for the
discovery of new large deposits in it are small. With
that objective, it becomes important to include in the
prospection scheme the crystalline basement and the
deep formations, where non-conventional formation of
hydrocarbons is possible [Alekseev et al, 2002; Ale-
ksandrov et al, 2014; Ivannikov, Kuznetsov, 2010;
Sokolov, 2001]. The scientific side of such exploration

may be the identification of the controversial nature of
the NPA deposits located near the basement in a low-
capacity sediment cover with a low content of organic
carbon and the absence of conditions for the long-
range migration of hydrocarbons.

In the 1990s, the Corresponding Member of the RAS
B.A. Sokolov put forward a hypothesis to explain the
genesis of the Nepa-Peleduy arch. He postulated that the
NPA base that was penetrated by wells is an allochtho-
nous block of the crystalline basement, which was pulled
out of the Pre-Patom trough in Pre-Vendian times to the
southern part of the Irkineevsk-Katanga Riphean paleo-
rift. The source of organic matter would be the Riphean
deposits under the basement allochthon, some of which
would migrate upward through fractures, forming oil
and gas deposits within the sedimentary cover, repre-
sented by the Vendian terrigenous complex and Vendi-
an-Cambrian carbonate rocks, which lack organic mat-
ter. In this model, a significant potential under the al-
lochthon should remain unclaimed [Sokolov, 2001].

Later studies using the geological and geophysical
data and geological-density modelling confirmed Soko-
lov's hypothesis on the existence of a paleorift overlaid
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by an allochthonous block of crystalline basement at
the base of the NPA. However, the model of a deep
structure built on these data differs in the structure
and dynamics of the formation. The allochthonous
cover is a subhorizontal relict crystalline terrane from
the denudative allochthonous block of the granite-
gneiss layer of the crust, pulled from the Pre-Patom
basement trough to the paleorift during the Late
Riphean. At the same time, the authors closely link the
genesis of the terrane with the expected evolution of
the paleorift [Berzin et al,, 2015] (Fig. 2).

The results obtained are indirect evidence of the
hypothesis, and the model constructed is too schematic
to allow solving a range of detailed problems associa-
ted with Sokolov’'s model. A more substantive model
would require a reliable confirmation of the existence
of a crystalline terrane that is opened by wells on the
roof, an assessment of its thickness, and a clarification
of the occurrence and the field characteristics of the
sediments under the terrane. The purpose of our re-
search is to substantiate the prerequisites to support
the exploration of ‘subfoundation’ deposits at the base
of the NPA, search them for hydrocarbon deposits and
contribute to the growth of the raw material resources
in the eastern regions of the Russian Federation.

2. METHODS

The geological structure of the NPA territory on the
eastern fragment of the Batholith-1 geotraverse was
studied, from the junction zone of the anteclise with the
Pre-Patom trough (eastern NBA side) to the junction
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Fig. 1. Nepa-Botuoba anteclise and associated super order
structures with the discussed geological load.

1 - Siberian platform; 2 - fold framing platform; 3 - Batholith-1
geotraverse; 4 - oil and gas fields: 1 - Talakanskoye, 2 - Verkh-
nechonskoye, 3 - Chayandinskoye; 5 - wells, on which the SDS
are built; 6 - Irkineev-Chadobetsk aulacogen; 7 - ESPO gas pipe-
line. NPA - Nepa-Peleduy arch.

Puc. 1. Hencko-BoTyoOuHCKass aHTEK/IM3a U COMpPSKEH-
Hble HaJANOpPsIKOBbIE CTPYKTYPhI C 06CYyXAaeMoi reoJio-
rMYecKol Harpysko.

1 - Cubupckas maatpopma; 2 - ckjaagdaToe obpamseHHe IJaT-
¢dopmer; 3 - reorpaBepc «baTonuT-1»; 4 - MecTopoxAeHUsT Hed-
TH U ra3a, B TOM YHCJe yIOMHHaeMble B TekcTe: 1 — TasmakaH-
cKoe, 2 - BepxHedoHckoe, 3 - YagHAUHCKOE; 5 - CKBaOXXUHBI, Ha
KOTOPBIX MOCTpoeHbI pa3BepTku CI'P; 6 - UpkuHeeBo-Yamober-
KUM aBJyakoreH; 7 — rasonposoj BCTO. NPA - Hencko-Ileneayii-

CKHMH CBOJ,.

with the Katanga saddle (western NBA side) [Detkov et
al, 2007] (see Fig. 1). Common Depth Point (CDP)
seismic sections, profile gravity magnetic observations
and deep well data logging on the profile were ana-
lysed to derive stratigraphic breakdowns, correlation
schemes and geological modelling.

3. DATA PROCESSING METHODS

Hilbert transforms of the seismic sections, strati-
graphic correlation and cyclicality were analysed using
the RITM program [Berzin et al, 2011; Afanasiev, 1984].
A feature of the program that builds spectral depth
scans (SDS) was used to study the cyclic nature of the
sediment accumulation processes by continuously tra-
cking the depth of the metric parameter R (correlation
radius), calculated in several logging curve analysis
windows [Berzin et al, 2011]. The acoustic sounding
log (ASL) curve is the base for constructing SDS for the
terrigenous-sulfate-carbonate section of the NPA. The
comparison of SDS with a lithological section and the
results of numerical modelling suggest that they reflect
changes in the gradient (coarseness) and/or disjunc-
tiveness (number of layers per unit length) in the se-
dimentary cover, as well as the directions of sediment
progradation or retrogradation, which form facially
specific lithological series of sediments [Berzin S.A,
Berzin A.G.,, 2011; Berzin et al, 2011]. The SDSs were
used to establish the characteristics of cyclic sediment
facies variations of the Vendian-Cambrian Chayandin-
skoye, Talakanskoye and Verkhnevilyuchanskoye for-
mations studied by deep drilling [Berzin et al, 2011].
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Fig. 2. Model of paleorift evolution and formation of a relict crystalline terrane [Berzin et al, 2013].

(a) - the stage of crustal stretching, rifting and accumulation of Riphean deposits R2 and R3; (b) - the stage of tangential compression
from the Baikal-Patom folded area and the overlapping of the rift with the granite-gneiss block of the earth's crust; (c¢) - rift deformation
and extrusion of the thrust block up (according to [Ramsay, Huber, 1987]); (d) - denudation of the protruding part of the block and pene-
planation of its surface. 1 - granite-gneiss layer; 2 - thrust granite-gneiss block; 3 - granulite-basite layer; 4 - tangential stresses:
a - stretching, b - compression; 5 - granulite-basite block of sub-vertical dip protruding under the terrane, creating anomaly 1 of the field
AT along the Batholith-1 profile (see Fig. 3), the position of which is determined by the eastern side of the aulacogen.

Puc. 2. Mogesnb 3BositoLuu najeopudra U 06pa30BaHUs PEJUKTOBON KPUCTA/LJIMYECKON IJIACTUHBI [Berzin et al, 2013].

(a) - cTapus pacTskeHUsI 3eMHOU KOpbI, 06pa3oBaHusl pudTa U HakomeHUus: pudeickux otaoxkeHuit R2 u R3; (b) - ctagus TaHreHIu-
aJILHOTO CKaTHUsA CO CTOPOHbI balikaso-IlaToOMCKOH Cck/1a4aTol 06J1aCTH M NepeKpbITUS pUPTA IPAHUTO-THEHCOBBIM GJIOKOM 3€MHOMU
Kopbl; (¢) - nedopmanus pudTa 1 BelJaBIMBaHKe HaJBUHYTOr0 6J10Ka BBepX [Ramsay, Huber, 1987]; (d) - feHyAauus BbICTyNaOLIeH Ya-
CTH 6JI0KA U MEeHeMJIEHU3alus ero NoBepXHOCTH. Bioku: 1 - rpaHUTOrHeHCOBBIN CJI0i 3eMuy; 2 — HAZABUHYTHIN 6JIOK; 3 — IPaHyJIUTO-
6a3UTOBBIH €10 3eMH; 4 — TaHTeHIMabHble HANPSXKEHHUS: @ — PACTSKEHUs, b — cKaTHs; 5 - BBICTYNAIOIINWK N0/, JIACTUHY [PAHYJIUTO-
6a3UTOBBIN 6JIOK CYyGBEPTHKAJIbHOIO NMaJieHus, co3jaIui aHoManuo 1 noisa AT no npoduito «batoaut-1» (cM. puc. 3), nosoxeHue

KOTOpOro onpeaesideTr BOCTOYHBIHN 60pT aBJIaKOr'eHa.

4. RESULTS

The results of our analysis largely depend on the
geological interpretation of the phenomenon observed
in the Hilbert transform of the eastern fragment of
the Batholith-1 geotraverse. Pronounced ’'subbasement’
reflections are imaged below the penetration marks
of the roof of crystalline rocks in the territory of the
Nepa-Peleduy arch. Other features are also noted that
do not meet the traditional ideas of the arch as an ele-
vated part of the larger platform structure of the syn-
depositional development with a consolidated founda-
tion (Fig. 3).

1. The seismic section of the wells drilled on the
NPA fields shows that the crystalline rocks are pene-
trated at close occurrence times. At the same time, the
opening line is located almost horizontally and dis-
cordantly in relation to the monoclinal lifting of the re-

flecting horizons to the east of Well 2-SN (2-CH) Well
826-TL.

2. Under the penetration line of the crystalline rocks,
there are two pronounced reflecting horizons in the sec-
tion, which in the deep seismic-geological section of the
western fragment of the geotraverse in the Katanga sad-
dle are classified as horizons B (sub-Osinsky salts of the
Usolye suite) and RO (Vend-Paleozoic base complex)
[Larkin, Valchak, 2007]. At the same time, horizon Bwith
the stratigraphic analogues of the sub-Osinsky salts in
the Talakan area was found at much higher levels, while
the reflections of the lower Vendian revealed by Well
804 correlate with horizon B.

3. In the proposed junction zone of the western side
of the Nepa-Botuoba anteclise (PK 810 km?) and the
eastern side of the Katanga saddle (PK 710 km), there
is a significant deepening of the surface of the crystal-
line rocks from a depth of 1500 m to a depth of 3500 m,
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which, with the consolidated foundation on the arch,
should be reflected in the gravitational field by the
gravitational step, but it is not reflected (see Fig. 3).

The noted features in the framework of Sokolov’s
model of the NPA geological structure need to be ex-
plained, and therefore the geological arguments sup-
porting the hypothesis and, in the first place, asserting
the reality of the existence of the allochthonous terrane
(and hence the paleorift under it) and its mechanical
and petrographic parameters are important. One of
those arguments is based on identifying the regional
erosion surface between the Riphean and Vendian de-
posits [Anuprienko et al,, 1989; Kontorovich et al,, 1981]
and establishing its position in the section in the case of
a consolidated foundation and an allochthonous ter-
rane. This argument is supported by the data from Well
No. 804 in the Talakan area, which reached the geologi-
cal section below the roof of crystalline rocks, fixed on
neighbouring wells, passed about 660 m along it and
supposedly stopped in Riphean rocks (R27?).

It is assumed that the well reached one of the gra-
ben-like structures of the foundation where Riphean
formations have been preserved, since the Nepa-Botu-

Fig. 4. Spectral depth scan of acoustic logging of Well 804 in the Talakan area, and elements of interpretation.

1 - mega-procyclite of the Vend - Lower Cambrian; 2 - synchronous growths of SDS curves (reprocyclites), associated with potential oil
and gas reservoirs: A - Tolbachansky, B - Osinsky, C - Botuobinsky, D - Riphean; 3-5 - absolute reference marks: 3 - average value of the
roof of crystalline rocks in adjacent wells with Well 804, 4 - borders of Vendian-Cambrian according to drilling data, 5 - mark of the mega-
procyclite closure; 6 - blurred cyclicality; 7 - direction of sedimentation.

Puc. 4. CiekTpa/ibHO-T/IyOMHHAsA pa3BepTKa M0 aKyCTUYeCKOMy KapoTaxy ckB. N¢ 804 Ha TasakaHCKOH muowajy c aJje-

1 - MeranpouUMKJIUT BeHJ, — HIXKHUH KeM6pUH; 2 - CMHXpOHHBIe pa3dpacTaHus KpuBbix CI'P (penponuk/anThl), yBsi3bIBaeMble C OTEHIIU-
aJIbHBIMU HedTerasoBbIMU pesepByapaMu: A - TonbadaHckuit, B - Ocunckuit, C - Botyobunckuii, D - Pudeiickuii; 3-5 - abconoTHbIe
OTMETKHU penepoB: 3 — cpeJHer0 3Ha4yeHUs KPOBJM KPUCTA/JIMUYECKUX MOPOJ MO CMEXHbIM co CKB. Ne 804 ckBakvuHaM, 4 — TpaHULbI
BeHJ — KeMOPUH 110 JaHHBIM 6YpeHUs, 5 — 3aMbIKaHUsI MeranpoLUK/INTA; 6 — Pa3MbITas HUKJIUYHOCTD; 7 — HalpaBJIeHHe CeiUMEeHTaLUH.

oba anteclise in the Riphean time was the largest area
of denudation [Anuprienko et al, 1989; Detkov et al,
2007]. An alternative point of view is that the well
reached an erosion 'window’ formed during the denu-
dation of the allochthonous block down to a pene-
planed crystalline terrane [Berzin et al,, 2015].

Due to an ambiguity of the age determination of
several lower Vendian suites in the Siberian platform'’s
inner regions, it is important to establish a regional
erosion surface in Well 804 as a reference boundary
between the Riphean and the Vendian [Shemin, 2007].
In our study, the RITM program was used to built a
spectral depth scan (SDS) of acoustic logging data of
Well 804. The scan allowed clarifying the existing ideas
about the Vendian-Lower Cambrian megacycle [Melni-
kov et al, 1978; Karagodin, 1980; Melnikov et al, 1981;
Romanovsky, 1988] and establishing the position of the
regional erosion boundary at -1560 m based on the
onset of megacycles successions (closure of the analy-
sis windows) deeper than its occurrence (Fig. 4).

On the SDS in the section of the Vendian and Cam-
brian, one of the largest Vendian - Lower Cambrian
mega-cyclite covering the entire sedimentary cover is
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Fig. 5. Models of sedimentation.

[ - a graben in a consolidated crystalline basement: (a) - filling of the graben and the supra-foundation space with Riphean formations;
(b) - Riphean sediments washed up to the level of graben shoulders and Vendian sediment accumulation.

II - an erosion window in the crystalline terrane: (a) - allochthonic granite-gneiss block of the crust on the diffuse autochthonous surface
of the Riphean sediments; (b) - washing of the block to the state of a crystalline terrane experiencing transverse bending deformation;
(c) - opening the erosion window during the subsequent erosion and the formation of Vendian deposits on the diffuse surface of the
Riphean rocks.

1 - crystalline base (Archean base or denudated terrane); 2 - Riphean rocks; 3 - Vendian rocks; 4 - transverse deformation of the crystal-
line terrane; 5 - regional boundary between Riphean and Vendian on the blurred surface of Riphean formations inside the erosion 'win-
dow’; 6 - levels of erosion; 7 - compression direction.

Puc. 5. Moziesi ocafikOHaKOILJIEHUS.

I - B ciiyyae rpabeHa B KOHCOJIMJUPOBAHHOM KpHUCTalIMdecKoM pyHAameHTe: (a) - 3ano/siHeHHe rpabeHa U HaAPYHAAMEHTHOTO Mpo-
cTpaHcTBa pudelcKuMu o06pa3oBaHusAMY; (b) - pa3MbIB pUdENHCKUX OTJIOKEHUN [0 YPOBHS IJIed rpabeHa U HAKOIJIEHUe OTJIOXKEHUH
BeH/a.

II - B c/iyyae 3p03MOHHOI0 OKHA B KPUCTAJIMYECKOU MIacTUHE: (@) — a/lJIOXTOHHBIM TPaHUTOTHENCOBBIN 6JI0K 3eMHOUM KOpbI HAa pa3Mbl-
TOU aBTOXTOHHOM NMOBEPXHOCTU pUENCKUX OTI0KEHUH; (b) — pa3MbIB 6JI0KA [0 COCTOSIHUS KPUCTAIMYECKON TJIACTUHBI, UCTIBITHIBA-
el gepopmannio B popMe nomnepedHoro usru6a; (c) - BCKpbITHE 3PO3MOHHOTO OKHA NPH NOC/AeyIoIeM pa3MbIBe U GOPMUPOBAHHE
BEH/ICKUX OTJIO)KEHHH Ha Pa3MbITOH NOBEPXHOCTH pUENHCKUX TOPOA.

1 - KpUCTa/UIMYeCKoe OCHOBaHMe (apxelUCcKUi pyHZaMeHT WU [IeHyAUPOBaHHas MJIACTUHA); 2 — Mopo/bl pudest; 3 - mopo/bl BeHa; 4 —
nomnepevyHas AedopManys KpUCTAJINYeCKOH IJIACTHUHBL; 5 — pernoHalbHas rpaHyLa paszesa pudes U BeHJa Ha pa3MbITOH TOBEPXHO-
cTH pudeiickux 06pa3oBaHU BHYTPH 3PO3UOHHOTO «OKHA»; 6 — YPOBHU Pa3MbIBa; 7 — HallpaBJIeHHE CXKATHS.

distinguished in the Talakan area. It includes three 1st-
order macro-cyclites (reprocyclites). Fundamentally
new is the inclusion of fuzzy sediments of the lower
Vendian in the SDS mega-cyclites (Fig. 4). Synchronous
growths of parameter R in different analysis windows
are timed to the borders of macro-cyclites, where the
transition from regressive to transgressive sedimenta-
tion occurs. These features are linked to potential oil
and gas reservoirs: A - Tolbachansky, B - Osinsky, C -
Botuobinsky, D - Riphean, which were described in the
studies of the southern regions of the Siberian platform
(e.g. [Shemin, 2007]).

To explain the geometry and position of the erosion
level at -1560 m and that of the top of the crystalline

rocks reached by neighbouring wells, models showing
sedimentation in Well 804 were constructed and tested
for: (1) a graben in a consolidated foundation, and (2)
an erosion window in the crystalline terrane (Fig. 5).
The simulation results indicate that the position of the
regional erosion layer between the Vendian and Riphe-
an below the top of the crystalline rocks can be ex-
plained only in the case of an erosion window in the
crystalline terrane and is an argument for the existence
of such a window but also of the slab of crystalline
rocks itself. According to the models, such a ‘window’
was formed in the process of erosion of the granite-
gneiss block to the state of a terrane of critical thick-
ness, when the terrane experienced warping in some
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areas due to tangential forces and thus detached from
the autochthon, and the subsequent erosion opened it.
The estimated thickness of the terrane in the 'window’
area is 330 m. The simulated occurrence of the alloch-
thone crystalline terrane suggests that underneath at
the NPA base, there is an inverted paleorift system con-
taining lower Vendian and Riphean deposits, and con-
firms that reflections from such a system on the time
section are real (see Fig. 3).

The non-anomalous field AG in the interval of the
difference in the depth of the crystalline rocks roof
(pickets 680-710 km) confirms that the wells in the
NPA territory do not reach the true crystalline base-
ment but penetrate to the roof of a subparallel crystal-
line terrane of relatively small thickness. The very sur-
face of the basic granulitic blocks of the paleorift sys-
tem lies deep here. This is evidenced by the observed
magnetic field curve AT, on which three maxima are
allocated. These can be associated with the rise of basic
granulitic facies rocks, of which the 1st maximum cor-
responds to the eastern side of the paleorift system, the
2nd to the intermediate block, and the 3rd, presuma-
bly, corresponds to the western side (see Fig. 3).

According to the new NPA deep-seated model, the
horizon B in the Katanga saddle cannot be correlated to
stratigraphic analogues in the Talakanskoye and Verkh-
nechonskoye deposits due to the difference in the types
of geological sections in the junction zone of the western
side of the NPA and the Katanga saddle to the west of
Well 2-SN (2-CH) in the Sanar area. In this zone, the po-
sition of the western side of the inverted aulacogen and
the termination of the allochthonous terrane covering it
and, accordingly, the change of the geological section are
assumed as shown in Fig. 3. This assumption is based on
the time section of the integral wavelet spectra for the
considered fragment of the Batholith-1 geotraverse that
reflects the distribution of the energy characteristics of
the reflected waves in depth (Fig. 6).

It has been established that the conditional opening
line by the wells of the roof of crystalline rocks in the
NPA territory (structure III) is located in the middle of
the spectra, thereby fixing the energy of ‘subbasement’
reflections from sedimentary formations and the small
thickness of the crystalline rocks covering them. On the

6. REFERENCES

Geodynamics & Tectonophysics 2019 Volume 10 Issue 4 Pages 959-969

contrary, in the wells located in the Pre-Patom trough
(structure 1V), the opening line shifts to the end of the
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