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OPVEHTE BACCEVHWVHWH TEONOIMNANBIK TY3YJTYLUYHYH
©3INe4BeJTYKTOPY

XKymywTa OpreHTe 6acCeiiHUHWMH reonormanblK  TY3YYLLUYHYH ©3reuenyKTepy >KasbliraH.
OpueHTe 6acceiiHbl CUHKIMHA/IABIK XKaa CUCTEeMACblH KaMTYy MeHeH OKBaLopAo >KaHa MepyHyH TyYHAYK-
UbIrblWbiHAE, KONyMOUSHBIH TYWTYIYHAe “Ybirbll-6aThiW™ Cbi3bIKTa >KaiurawkaH Vaupes Swell
reonorusanbiK - yHaaMeHTaNgplK >KaanapblHblH OpTOCyHAa,  TYHAYK MepyHyH Contoya >KaacblHia
>KairawkaHbl KepceTynreH. Ouwon ane ydypaa, OacceiH Tuke 6aTbill 4YeTU MeHeH OnyTTyy
acUMMeTpusHbl KepceTeT, 5-10 ° 6ypuTarbl CTPYKTYpPaiblK Yeryy MeHeH >XaHa akblpblHAbIK MEHeH
bUIAbIA TYLYYYY YbIrbill YeTW MeHeH, 2 ° TaH TeMmeH. bacCelMHAMH WuMHAern >Kapakanap MeHeH
OYKTeMAepaAyH ThbIrbi3gbirbl >KaHa amnauTygacbl OacceMHauH TYWTYK 6enyryHe Kapai Kbliina
TemeHfeiT. Owon ane yvypga, 6acceiiHanH Tyypacbl TYHAYKTE 6up Keliina TemeHaedT (Vaupes Arch
6acceiHnHe >KakblHharaHga), an amu CTPYKTYpaiblK AeCUT TUH XKOropynawbl “topbl-mena’ Mes3ruimHuH
KEHEMVLLMHUH HaTbI>KacbIHAA XKaHa aHfaH KUAH YUYyHYY >Kaigarl YeKTeNreH TeKTep MEHeH KbICbIraH
Me3rua.  UYbirbiluTa, KOHTWHEHTTUK KankaHga Oyn 6GacceiHAMH YeKMe YeKMeNepyHYH KasbIHAbIrbl
TOMOHAONT, an aMu 6aTbill TapabbiHaa (YYYHUYre YeliMHKW ecyMAYKTepAy cybaHaus 30HACbIHbIH
KYHAY3ry 6eTWHe >KakblHAaraHaa) CyronraHabirbl XXeHyHae 6up a3 gamvngep 6ap ‘topbl-mena’ Mes3runnHuH
PErvioHaNfblK  KEHAEPWHUH - TOMOHKY YYYHUYy Me3rvngepavH, TEeKYeHWH CbIpTKbl  YeTUHEH
«KOKYNaHbILWbIHaH» aiiblpMaiaHraH, 6yn TeperauKTe rpaHnT MHTPY3uanapbiHa TasHraH.

Herusru ce3gep: OpueHTe 6acceilHu; >aiiralbilbl; TY3yayLLy; naiga 6onyycy; 3BoOLMUS.

OCOBEHHOCTWM NrEOJ/IOMMYECKOIO CTPOEHNA BACCEVHA OPUEHTE

B paboTe npeAcTasneHO OnMcaHue reosorMyeckoro cTpoeHus GacceiiHa OpueHTe. MokasaHo,
yTOo 6acceiiH OpueHTe BKMOYaeT B Cebf Ty 4acTb CUCTEMbl 3afyroBOi CUHKIMHaNM, KOTOpas
pacrnonaraeTcs B OKBaZope ¥ Ha CeBepPO-BOCTOKe Mepy, Me>K Ay reonornyecknmm pyHgaMeH THoIMW gyramu
Vaupes Swell, pacnono><eHHbIMU MO IMHUN «BOCTOK - 3anag» B HOXKHOW Konymbumn, v gyroii Contoya - Ha
cesepe [epy. Mpu 3TOM OacceliH AEMOHCTPUPYET 3HAUNTENbHYD ACMMMETPUIO C 060nee KpyTbIM
3anagHbiM Kpaem, XapakTepusylwmmcs CTPYKTYpHbIM nafgeHnem nog yrnom 5-10° u 6onee nonoro
OMNyCKaloLWMMCS BOCTOYHbIM Kpaem, C MageHusaMu nog Yrnom meHee 2°. TNOTHOCTL M amnamTyga
BHY TPM6acCeinHOBbIX COPOCOB U CKNaA0K CYLLECTBEHHO YMEHbLLATCA K HO>KHOW vacTwn GacceiiHa. Mpu
3TOM LWKMpUHa H6acceiiHa 3HaUNTeNbHO YMeHbLUAeTCA K ceepy (Mo Mepe NPUBAMMKEHNS K pacnoNo>KEHHOMY
nonepevHo 6acceiiHy Vaupes Arch), a yBennyeHHas CTPYKTYpHas fecBATa - 3TO pesyNbTaT paclumpeHns
nepuofa «opbl - Mena» W NOCNeLYILWEro CXKaTus CTECHEHHbIMM TOPHbIMW NOpoAaMu B TPeTUYHbIN
nepuof. K BOCTOKY, HA KOHTWHEHTAIbHOM LUMTE, MOLHOCTb 0Caf04HbIX OT/NIOXKEHUA 3TOro 6GacceitHa
YyMeHbLUaeTCs, TOorja Kak Ha 3anagHoii cCTOopoHe (Mo mMepe MPUBAM>KEHUS K JOTPEeTUYHLIM BbIXO4aM Ha
[HEBHYIO MOBEPXHOCTb Cy6aHACKON 30HbI) MOSBAATCA HEMHOIOYUC/IEHHbIE CBUAETENbCTBA Y TOHYEHNS
PErMOHa/IbHBIX OT/IOXKEHWIA MENOBOI0 - HUXKHEr0 TPEeTWUYHOE NepuoAoB, OT/IMYHOMO OT «YTO/LEHUA» Ha
BHELLHEM Kpato Luenbgha, KOTOpoe, BEPOSTHO, ONMPaeTCs B Iy61He Ha rPpaHnTHbIE UHTPY3UN.

KntoueBble cnosa: 6acceitn OpueHTe; pacnonoXkeHne; CTPOeHne; 06pa3oBaHue; 3BOHOLMS.
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FEATURES OF THE GEOLOGICAL STRUCTURE OF THE ORIENT BASIN

The description of the geological structure of the Orient basin is presented. The Oriente Basin is
shown to include that part of the back-arc syncline system located in Ecuador and northeastern Peru
between the Vaupes Swell geological basement arcs in the east-west line in southern Colombia and the
Contoya arc in northern Peru. At the same time, the basin demonstrates significant asymmetry with a steeper
western edge, characterized by a structural dip at an angle of5-10 °and a more gently descending eastern
edge, with a dip of less than 2 ° The density and amplitude of intra-basin faults and folds significantly
decrease towards the southern part of the basin. At the same time, the width of the basin decreases
significantly to the north (as it approaches the transverse Vaupes Arch basin), and the increased structural
desformation is the result ofthe expansion ofthe Jurassic-Cretaceous period and subsequent compression by
constrained rocks in the Tertiary period. To the east, on the continental shield, the thickness of the
sedimentary deposits of this basin decreases, while on the western side (as we approach the pre-Tertiary
outcrops to the day surface ofthe Subandian zone), there is little evidence ofthinning ofregional deposits of
the Cretaceous - Lower Tertiary periods, differentfrom the "thickening" by the outer edge ofthe shelf, which
probably rests in depth on granite intrusions.

Key words: Oriente basin; location; structure; formation; evolution.

Introduction. The Oriente Basin covers an area of approximately 100,000 km2 and
constitutes only a small part of the Subandan foothill basin system, which extends for more
than6400 km from Venezuela to Argentina [1, 2].

All of these basins formed in the Tertiary period between Precambrian (Brazil and Guyana)
geological shields in the east and active "Andean™ magma arcs and injections / orogens in the west.
The topic of the configuration and development of the tectonic plate goes beyond the scope of the
issues under consideration, but, in a simplified way, arc and back-arc synclines that are their
continuation are the result of a complex stepwise movement of the oceanic (Pacific) Nazca plate
along faults in an eastward direction, as well as its creeping onto the continental South American
plate.

Main part. The Oriente Basin includes that part of the back-arc syncline system located in
Ecuador and northeastern Peru between the Vaupes Swell geological basement arcs in the east-west
line in southern Colombia and the Contoya arc in northern Peru (Figure 1).

Figure 1 - Layout of the Oriente basin
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The basin exhibits significant asymmetry, with a steeper western edge characterized by a
structural dip at an angle of 5-10 ° and a gently sloping eastern edge, with a dip of less than 2 °.
The axis of the basin in Ecuador decreases from north to south with a depot center in the very north of
Peru, which contains over 5000 m Tertiary-Cretaceous deposits.

In this area in Ecuador, there is a network of regional tectonic elements:
- main magma arc (Eastern Cordillera);

- back arc faults / orogens with pre-Tertiary exposure to the day surface (suband zone);
- the relatively undeformed basin of the Tertiary foothills (Oriente basin);

- stable Precambrian continental block (Guyana shield). In all zones, the main structural trends
develop along the north-south line.

The basin itself does not have a simple synclinal axis, and low-relief anticlinal folds distort its
axis (especially in the shallow northern part) and form an axial plane about 50 km wide, separating
the gently lying eastern edge from the steeper western edge.

The density and amplitude of intra-basin faults and folds significantly decrease towards the
southern part of the basin. At the same time, the basin width decreases significantly to the north (as
it approaches the transverse Vaupes Arch basin), and the increased structural desite is the result of
the expansion of the Jurassic-Cretaceous period and subsequent compression by constrained rocks
in the Tertiary period.

To the east, on the continental shield, the thickness of sedimentary deposits of this basin
decreases, while on the western side (as we approach the pre-Tertiary outcrops to the day surface of
the Subandian zone), there is little evidence of thinning of regional deposits of the Cretaceous -
Lower Tertiary periods (Campbell, 1970), different from "thickening" at the outer edge of the shelf,
which probably rests in depth on granite intrusions (Figure 2).

This deep relief zone may have served as a limitation of marine circulation, and the lack of
oxygen on the shelf contributed to the formation of organic-rich Napo oil source rocks during
periods of small inflow of clastic rocks from the east [3-5].

During the Cretaceous, the proto-basin of the Oriente deepened westward towards the oceanic



ISSN 1694-5220. Hayxa. Oopaszoeanue. Texnuka, Nol, 2021

coastal sea, which later became part of it.

Sedimentary bedding, with a few exceptions of some regressive sandstones, is exclusively
marine in nature and rests on a solid shelf fed by sedimentary deposits coming from the east.

Breaks and faults. Pre-Cretaceous faults were accompanied by significant widening on
large-scale normal north-south faults, but extensive peneplain formation must have occurred prior
to the last Lower Cretaceous deposition, as evidenced by the angular mismatch between the base
Hollin Formation and the corresponding regional Cretaceous thicknesses.

Throughout the entire Middle and Early Upper Cretaceous, on most Pre-Cretaceous, the
formation of normal steeply dipping faults along the north-south line continued, but to a much
lesser extent, as did the movement of sedimentary rocks, and the formation of an early series of
structures of a wavy sedimentary basement (structural type I). On seismograms, these normal faults
are occasionally observed just above the lowest Napo.

The first signs of compression caused by the Campanian capture of the coastal extreme
oceanic sea and the collision of the Macuchi-South American plate arc are found in the pre-
Astrichtian uplifted Napo Rise and in the successive westward truncation of the Napo sedimentary
deposits.

The movement along the faults of the Nazca plate, accompanied by collision and
compression, during the Paleocene - Oligocene period caused the uplift and erosion of the roof of
the Western Cordilleras, the supply of the main molasse for the first time from the west, and the
reverse movement on part of the early faults along the north-south line, in particular, on the western
edge, rapidly sinking basin Oriente.

As a result, a number of Early Andean longitudinal structures were formed - anticlines with
wings hanging over the upthrust faults, with a total fault height of no more than 100 m (structural
type 2). These faults overlap the uppermost Tena and sometimes the uppermost Tiyuyacu, but are
clearly no larger than the latter in cross section.

Continued faulting, collision and compression culminated in crustal uplift during the Late
Miocene - Pliocene period, eroding the top of the Eastern Cordilleras and resuming eastward molasse
supply.

The main reverse faults and thrust faults, often along old pre-Cretaceous normal faults along the
north-south line, were concentrated in the Subandian zone, but were also observed at the eastern edge
of the foothill basin.

Conclusion

The considered structure of the Oriente basin suggests its potentially high oil-bearing capacity,

possibly complicated by numerous water inflows.
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KEHAEPAVH TYHAYK KABKA3AbIH TOONYY AUMAKTAPbIH HAH MEHEH
BYNIALUbI

XKymywTa TyHayk KaBkasgblH TO00Nyy aiMakTapbiHbH - KEHAEPAEH UblKKaH 4YaH MeHeH
OyNraHbilWbIHbIH -~ ©3reYenykKTepy U3ngeHreH. >Kep YCTYHAGry uYaHiblH  Tapkaayy MeXaHW3Mmbl
MeTeOpOoNorvsNbIK WapTTapiblH Hernsae aHblKTanrad, (po3a >KaHa LamanfblH WHTEeHCUBLAYYVTY,
aTmocepasbik 6acbiMabIH YOHAYTY), OLUOHAON 3/e penbeTUK hakTopnop (T0o0M0p XKaHa Kanybirainap),
YaHabIH (hM3NKO-MeXaHUKa/bIK KacueTTepu nanngeHreH. MuHepanibik YangapablH >Kep YCTYHe TyLyLy
HErV3MHeH rpaBuTaumsnbik (65 %), anekTpoagMHaMukaiblk (10 % -yeimH) >KaHa TypoyneHTTuK (5 %)
KyoynylITapablH, OLIOHAONA 376 >aMmrblp >KaHa TymaHabliH (20 % - uelinH) HermauHae 60n0T. YaHabH
TapKa/bIWbIHbIH - FEOXUMUANBIK  3aKOHUYEHEMAYYNYKTOPY HEernsnHeH TOO-KEH OHAYPYLUYHAery >KaHa
>KapasHbiHAarbl K33 6up >KymywiTap MeHeH OalinaHblliKaHabIrbl KepceTynreH. KeHaepre >KakbiH
aiMakTapga 4aH MeHeH >Kep KbIPTbILbIHbIH Gy/raHbILWbIHbIH 3BOMOLMACLIHA, HAHO GenyYK4YenepayH ponyH
>KaHa e3reyeNyKTepyH 3cke anyy MeHeH Tangoo >KYpPrysynreH.  Ara YekKTelw aiMakTapaarbl
TONypakTbiH 4YaH MeHeH OynraHyy 9BOMOUMACHI  TanfaHbin, HaHOOenyK4enepayH poay >KaHa
e3revenlyKTepy uarbiigbipbiiradH. KeHfepieH UblKKaH >KaHa aibiCka Tapkana TypraH YaHblH HaHo
6enyK4enspyHyH MOpPONOrnsANbIK Kacke T TePUHE 3CeNTe8e dKYPry3y/reH.

Hernsrn cesgep: YaHiblH TapKasbilbl; >Kep YCTY aTmocgepaHblH MyHe346emMecy; >KepauH
TOO0 penbedTH; HaHO BenykKyenep; Murpaums.

MbINMEBOE 3ATPA3SHEHWME HATOPHbIX TEPPUTOPW CEBEPHOI'O KABKA3A
PYOAHNKAMW

B paboTe wuccnegoBaHbl OCOGEHHOCTW MbIIEBOrO 3arpsi3HEHUS HAropHbIX TeppUTOpPWiA
CeBepHoro Kaskaza nonMmeTaNMyecKumn pyaHuKamu. OB60CHOBAH MexXaHW3M MbINeBOro paccesHus B
NpU3emMHoiA aTMocepe, OCHOBAHHbIA Ha NPOSBNEHUN METE0PO/IOrMYeCKMX yCoBUiA (po3a U MHTEHCUBHOCTb
BETPOB, BEMNYMHLI aTMOCHEPHOrO AaBNeHNs), penbedHbIX (hakTOopPoB (ropbl NYLLENLS), a Tak>kKe Pusnko-



