AHHOTANUSA
LIUKJIa HAy4YHbIX TPY1OB « TeKTOHMKAa APKTUKH M CMEXHBIX pernoHOB CHOMpH U CeBEpO-BOCTOKA
Azuny, BeIIBUTaeMbIX Ha couckanue npemun CII6I'Y «3a HayuHbIe TPyAb» B KATETOPUH «3a

(byHI[aMeHTaHBHBIG AOCTHIKCHUS B HAYKE»

HecmoTpss Ha akTuBHBIE HUCCIIEOBaHMSI APKTUKA M CMEXKHBIX pernoHoB Cubupu u
CEeBEpO-BOCTOKA A3HMH, OHHU IMO-TIPEKHEMY OTHOCSTCS K YHCILY CPABHHUTEIBHO C1a00 U3yUEHHBIX
tepputopuii. OOBEKTMBHON MNPUYMHOW IS 3TOTO SABISETCS HUX TPYAHOAOCTYIHOCTb,
00yCIIOBJICHHAs KaK c1a00 pa3BUTON MHMPACTPYKTYpOH, TaK M KOPOTKUM IEPUOJOM BPEMEHH,
JOCTYMHBIM JUIsl TPOBEACHMSI TOJEBBIX paboT. B To ke BpeMs, 3TH PETHOHBI COJEp)KaT
OTPOMHBIE 3allachl IOJIE3HBIX HCKOMAEMBIX, a KOPpPEeKTHas paciu@poBKa HCTOPUU UX
Te0JIOTUYECKOT0 Pa3BUTHA JACT KJII0Y K MOHMMAHMIO 3BOJIONMU Hamboyiee BEPXHUX 000JI0UeK
3eMJIM Kak IUIAHEThI. 3J1eCh KJIIOUYEBYIO POJIb UTPAET TEKTOHMKA — HayKa O JIBUKEHUSIX 3€MHOM
KOPBI, BBI3BIBAIOIINX WX MIPUYHUHAX U CIEJICTBUSIX.

XOoTs UCCIenoBaHMS OKpauH W BHYTpeHHHX uyacTeii CuOupu OIUH U3 COaBTOPOB
(A.K.Xynoneit) nagan eme B koHie 1970-pIx romoB, Hamboyiee WHTEHCHBHO PabOTHI CTaln
npoBoauTbes ¢ 2009 roma, xorna chopMHpPOBAJICS KOJJIEKTHB COABTOPOB. 3a 3TO BpeMsi ObLIH
MPOBEICHBI MoJIeBbIe paboThl Ha 3emiie Opanna-Nocuda, apxunenarax Hosas 3emis, CeBepHas
3emist, HoBocubupckue octpoBa, octpoBa [le-Jlonra, momyoctpoBe TaiiMblp, BOCTOYHOW W
3anagHoi okpanHe Cubupu, B [IpukonbiMbe, ObUT U3yUeH KEPH CKBAXHH U3 Pa3IMYHBIX YacTel
Cubupu u apkTuyeckoro moodepexns. [Ipu o6paboTke coOpaHHBIX 00pa3IOB HCIIOIL30BAIUCH
caMble COBPEMEHHBIE TEXHOJOTMH TIE€OXMMHYECKUX UM  H30TOMHO-T€OXPOHOJOTHYECKHUX
UCCIIEOBAaHUM,  KOTOpblE  INpPOBOAWINCH B  TECHOW  KOONEpalud C  BEIYLIUMHU
UCCIIeIOBATEIbCKUMHE TpymnamMu kak Poccun, Tak u 3apydexHsix ctpad — Hopeeruu, HIBernun,
Hanun, I'epmanun, ABctpanuu, Kanaael n CILA. KoMIieKCHBIN MOAXO0A K UCCIECIOBAHUAM U
HIMpOKasi KOOIepauus IMO3BOJUIM IMOJYyYUTh PE3YNbTAThl, CTABIIME OCHOBHBIMU HAay4HBIMU
JOCTHXKEHUSIMU COABTOPOB KoyulekTuBa wuccienosateneil — A.K.Xynones u B.b.EpmoBoii.
Haubosee BayxHbIe pe3ysbTaThl IPUBEACHBI HUXKE.

Tepputopust ApKTHKH COCTOUT W3 KPYMHBIX OJOKOB Pa3IMYHOIO CTPOCHHUS, KOTOPHIE B
X0JIe TE€OJIOTUYECKON UCTOPUHU MPETEPIIeBATN 3HAYUTeNIbHbIe iepeMenienus. Ho kakum o6pazom
IPOMCXOIWIN 3TU TEepeMEelIeHUs, KaKue OJIOKM B3aUMOJCHCTBOBAIM B MPOILJIOM a Kakhe ObuIn
pa3o0IIeHbl  SBJISIETCS TMpeaMeToM Juckyccuid. Hamm Obuin  Npou3BeNeHBI  JeTajabHBIE
UCCIIeIOBaHMsI 00JIOMOYHBIX MOPOJ, PacHpoCTpaHEeHHbIX Ha ocTpoBax CeBepHoro JlemoButoro
OKeaHa M U3y4eHbl BO3pacTa HUPKOHOB — MUHEpaJa, BCTPEUYAIOLIErocsl B TpaHUTaX U OJIU3KUX UM
[I0 COCTaBYy MHTPY3UMBHBIX MOpOJax M, Ojaronaps cBOe YCTOHYMBOCTH, COXPAHSIOLIETOCS IMPH
TPaHCIIOPTHPOBKE BOJOW WIIM BeTpOM. /laTUpOBKHM LUPKOHOB, npou3BeaeHHbie U-Ph Meromom,
MOKa3ajgu, 4TO JUIs BEPXHENAJeO030MCKUMX TIIECYaHWKOB Ha BCEX OCTPOBaX TpaduKu
pacmpeneleHns BO3PAacTOB HMEIOT CXOAHYIO (GopMy, OJHOW H3 OCOOEHHOCTEH KOTOPBIX
0Ka3aJIoCh KpaifHe HEe3HAYUTEIbHOE PACIpPOCTpaHEHNE IUPKOHOB ¢ Bo3pactamu 6osee 2000 miH

aer. Otu Bo3pacta — JnpeBHee 2000 MiH Jer, ABISAIOTCS HauOoliee XapaKTEPHBIMU IS



dbynamamenta Cubupckoit mirargopMbl, U HUX OTCYTCTBHE OJIHO3HAYHO YKa3bIBAaeT, YTO
tepputopuss Cubupu He Morja ObITh  IMMOCTAaBIIUKOM  OOJOMOYHOTO  Marepuana,
HaKaruIMBaBLIETOCs B MO3/IHEM Tanieo30e Ha ocTpoBax CeBepHoro JlegoBuToro okeana, 1axe Ha
TaKuX OJU3KOPACTIOJIOKEHHBIX, KaK ocTpoBa apxurnenara CeBepHast 3eMirsl.

B 10 ke Bpems, oCHOBHasi Macca HUPKOHOB uMeeT Bo3pacta okojo 300 muH et u 500-
550 muH set. DTO BpeMsi, KOrja OCHOBHBIE TEKTOHHMYECKHE COOBITHS MPOUCXOIWIN Ha Ypaie
(oxomo 300 muH 7eT) U K 3anmagy oT Hero Ha Tumane u cocequux peruonax (500-550 miH ner).
CrnenoBartenbHO, IEPEHOC 00JIOMOYHOTO MaTepHalia MPOUCXOAMI C ceBepa Ypaya U COCEAHUX K
3arajy pernoHOB JIajieKo Ha BOCTOK, BILUIOTH 10 HoBocMOUpCKUX OCTPOBOB U ocTpoBa Bpanrens.
Ho mexny sTuMu pernoHamMu — HMCTOYHHKOM OOJIOMOYHOIO MaTepHalia U O0O0JIaCThIO €ro
HAKOILICHUS B HACTOSAIIEE BPEMs CYILIECTBYET CYIIECTBOBAJIO MHOTO MPErpajl, HE AOMYCKAIOIINX
nepeHoca BOAHBIMU NoTOKamu. [10 3Toil mpuurHe eAMHCTBEHHAs PeaIMCTUYHAS HHTEPIIpETalus
— B KOHIIE Taneo30si Bce OJIOKH, ciararoiiue coBpeMeHHble ocTpoBa CeepHoro JlemoBurtoro
OKeaHa, HaXOJAWJIUCh JalleKO 3amajiHee, B HEMOCPEJICTBEHHOW Oiu3ocTH OT Ypana U ObUin
IIEPEMELICHBl B HBIHELIHEE pACIIOJIOKEHHUE TII03/1HEE, B XOJ€ TEKTOHHYECKHX IPOLIECCOB
ME3030MCKOI0 BPEMEHU.

AnanoruyHas mpoOieMa BO3HHMKaeT M C BepxossHbeM — 007acCTbl0 HAKOIUICHUS
OTPOMHOTO 00BhEMa BEPXHEMAICO30MCKHX OOJOMOYHBIX MOPOJ MOITHOCTHIO HE MEHee 5-7 KM.
Jis ux GopMUPOBaHUS JOKHBI OBUTM Pa3MBIBATHCS TOPBI, COMOCTABHUMBIE C COBPEMEHHBIMU
lNumanasmu. Kak u B mpenpiayimeM npuMepe, OKa3alloch, YTO IO BCeMY paspesy Hamboiiee
IIMPOKO Pa3BUThl IUPKOHBI ¢ Bo3pactamu 340-280 muH ser. ['paHuThl Takoro Bo3pacTa
Haubosee MUPOKO paclpocTpaHeHbl B CTpyKTypax Anras u CasH, a Takke IMOJA OCaJ0YHBIM
yexsoM 3anaaHoit Cubupu. bonee neranbHOe M3ydeHHE OCAJOYHBIX KOMIUIEKCOB MO3BOJIMIIO
PEKOHCTPYHPOBATH KPYIHYIO peuHyto cuctemy «llaneo-XaTanry», COocTaBUMYIO 1O pa3Mepy C
coBpemeHHbIME JIeHOW 1 EHHceeM M mepeHOCUBITYI0 0OJIOMOYHBIN MaTepHal Yepe3 CEBEPHYIO
okpauny Cubupckoit mrargopmel Ha ceBep BepxosHbs.

N3yueHnne COOTHOUIEHUN MEXAYy CKIIAJIKaMH, pPa3jiOMaMHU U JIPYTUMU TEKTOHHUYECKUMU
CTPYKTYpaMu, MPOU3BEACHHOE BMECTE C AATUPOBAHMEM MHUHEPAJIOB MO HU30TOIMHBIM CUCTEMAM,
YyBCTBUTEIBHBIM K TIpoIleccaM, TMPOUCXOMAIIMM TpH HU3BKUX Temmeparypax (<240°C)
MO3BOJIIET OMNPEICIUTh MOCIEAOBATEILHOCTh U BO3PACT TEKTOHMYECKHUX TPOIECCOB. ITHU
METO/Abl JaTUPOBAHMS, TOJYYMBIIME Ha3BaHUE HU3ZKOTEMIIEPATYPHOU TEPMOXPOHOJIOTHH,
BKJIFOUAIOT TpeKOoBbIit aHanmu3 1 U-Th/He meton, ctaHoBsiTcst Bce Ooliee U Ooliee MOy s ipHbIMU B
nociennee necsaruwierne. Hamu Ob110 mokaszaHo, 4yTo Bo3pacT Aedopmarnuii, chopMUPOBABIINX
COBPEMEHHYIO TEKTOHHMYECKYIO CTpYKTypy Talimbipa, coctaBisier npumepHo 200 MIH JeT
(mo3mHMK TpWac), XOTS paHee 3HaueHUEe OToro »JTama jAedopmanuii  OOJBIIMHCTBOM
UcclieioBaTese HeJOOIIeHUBAIOCh. BBIJIO TakKe YCTaHOBJIEHO, UTO JeopMaliy Ha BOCTOUHOM
u ceBepHOU okpamHax Cubupm, B mpeaenax BepxosHCKOro CKiiayaTo-HAJIBUTOBOTO IOsica U
OnEeHEeKCKON 30HBI CKIAJO0K, MPOJOJDKAINCH BIUIOTH JO TPAHUIBI ME30308 M KallHO30d U
BO3MO’KHO, 3aXBaThIBAIA M HAYAJI0 KaHHO3051, YTO (PUKCHUPYET 3HAYUTEIHHO O0Jiee NITUTEIBHYIO

UCTOpHUIO AeopMaIii permoHa, 4eM JTO CUHMTAIOCh paHee. VIMEHHO 3TH TEKTOHHYECKUE



JBUKEHUS 3aBEPIIMIM JUIUTEIbHBIN 3Tan (JOPMUPOBAHUS CTPYKTYP, CBA3AHHBIX C OOCTAHOBKOM
cKaTus, KOTopas B JajbHEHIIeM cMeHUIach OOCTAaHOBKaMHM CJIBUTA U PACTSKEHUS, Pe3yIbTaTOM

Yero craja COBpEMEHHasi CTPYKTypa APKTUKHU U COCETHUX PErMOHOB.

ANNOTATION
of a set of scientific papers «Tectonics of the Arctic and adjacent areas of Siberia and
northeast Asia»

Despite the active study of the Arctic and adjacent areas of Siberia and northeast Asia,
they are still relatively poorly investigated areas. The objective reason for this is their
inaccessibility due to both poorly developed infrastructure and a short period of time available
for field work. However, these regions contain huge minerals deposits, and a correct deciphering
of their geological history will provide a key for understanding the evolution of the uppermost
shells of the Earth as a planet. The tectonics plays a key role — the science of the movements of
the Earth's crust, their causes and effects.

Although one of the co-authors (A.K. Khudoley) began researching both margins and
interior parts of Siberia in the late 1970s, the most intensive work began in 2009, when a team of
co-authors was formed. During this time, field work was carried out on Franz Josef Land, the
Novaya Zemlya archipelago, Severnaya Zemlya, the New Siberian Islands, the De Long Islands,
the Taimyr Peninsula, the eastern and western margins of Siberia, in the Kolyma region,
additionally numerous core samples from various parts of Siberia and the Arctic coast have been
studied. During processing of the collected samples, the most modern technologies of
geochemical and isotope-geochronological studies were used, which were carried out in close
cooperation with leading research groups both in Russia and foreign countries — Norway,
Sweden, Denmark, Germany, Australia, Canada, and USA. An integrated approach and broad
cooperation made it possible to obtain results that have become the main scientific achievements
of the co-authors of the research team — A.K. Khudoley and V.B. Ershova. The most important
results are summarized below.

The Arctic consists of large crustal blocks with variables structures, which have
undergone significant movements during their geological history. But how these movements
took place, which blocks interacted in the past and which were disunited is the subject of
discussion. We carried out detailed studies of clastic rocks crop out across the islands of the
Arctic Ocean with main analytical studies related to determination of age of zircons — a mineral
found in granites and intrusive rocks similar in composition and, due to it stability, preserved
during transportation by water or wind. The U-Pb dating of zircons from the Upper Paleozoic
sandstones on all islands showed similar distribution of detrital zircons, one of the features was
the extremely insignificant amount of zircons with ages of more than 2000 Ma. These ages, older
than 2000 Ma, are the most typical for the Siberian Platform basement, and their absence clearly
indicates that the Siberia could not be a supplier of clastic material accumulated in the Late



Paleozoic on the islands of the Arctic Ocean, even on nowadays closely located the Severnaya
Zemlya Archipelago.

At the same time, the majority of zircons are about 300 Ma and 500-550 Ma in age. Their
ages perfectly match to the main tectonic events reported from the Urals (about 300 million
years) and to the west of it on Timan and neighboring regions (500-550 Ma). Consequently, the
transportation of clastic material occurred from the northern Urals and neighboring regions far to
the east, up to the New Siberian Islands and Wrangel Island. However, nowadays these locate far
from each other with many obstacles that do not allow transport by water flows. For this reason,
the only realistic interpretation is that at the end of the Paleozoic, all the blocks that make up the
modern islands of the Arctic Ocean were located far to the west, in the immediate vicinity of the
Urals, and were moved to their present location later, due to diverse tectonic processes in
Mesozoic.

A similar problem arises with Verkhoyansk region — an area of accumulation of a huge
volume of Upper Paleozoic clastic rocks with a thickness of at least 5-7 km. For their
accumulation, mountains, comparable to the modern Himalayas, had to be eroded. As in the
previous example, it turned out that zircons with ages of 340-280 Ma are most widely developed
throughout the succession. Granites of this age are most widespread in the Altai and Sayan
structures, as well as under the sedimentary cover of Western Siberia basin. A more detailed
study of sedimentary complexes made it possible to reconstruct the large river system «Paleo-
Khatanga», comparable in size to the modern Lena and Yenisei and carrying clastic material
across the northern margin of the Siberian Platform to the north of VVerkhoyansk region.

Study of relationships between folds, faults and other tectonic structures, done along with
dating of minerals by isotopic systems, sensitive to low-temperature (<240°C) processes, allows
to identify sequence and age of tectonic processes. These methods of dating, commonly known
as «low-temperature thermochronology» including fission track and U-Th/He methods are
getting more and more popular during the last decade. We showed that that the age of
deformations, which formed modern structural style of the Taimyr, was approximately 200
million years (Late Triassic), although previously most researchers underestimated importance of
this deformational event. It was also established that deformations on the eastern and northern
margins of Siberia, within the Verkhoyansk fold-and-thrust belt and the Olenek fold zone,
continued up to Mesozoic and Cenozoic boundary and, probably, at the beginning of Cenozoic,
pointing to much longer deformation history of these regions than it was supposed previously.
These tectonic movements were exactly that completed long stage of the compressional
structures formation, and which were replaced by strike-slip and extension environments which
resulted in formation of the modern structure of the Arctic and adjacent areas.






