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Paleotectonic correlations of Vaalbara supercraton and Sarmatia megablock:
evidence of joint geological history during 2.6-2.2 Ga
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B cTpoennn Boctouno-EBponelickoro kpaToHa MpUHAMAIOT yYacTHe TPH paHHETOKEeMOPHICKUX Meradioka:
@®ennockangusa, Capmarus u  Bonro-Ypamus (puc. 1), cnasHHblE KOJUIM3HOHHBIMH OpOT€HaMH B KOHIE
naneomnporepo3os [7]. Apxelickas Bocrounas ®eHHOCKaHAMS O HMCTOPUU TEOJOTMYECKOTO Pa3BUTHS XOPOLIO
coroctaBisercs ¢ kpatoHoM Crrorrepuop Kanaackoro mura [11]. Hanmporus, CapMaTist 10 cux op HE BOBJIEKalach
B MTAJICOTEKTOHWYECKIE PEKOHCTPYKIINH, H3-32 CIa00H Te0XPOHOIOTHIESCKON H3YIeHHOCTH.

[TocnenoBaTeIbHOCTh TEOJIOTHYECKUX COOBITHH CyrepkpaToHa Baambapa, cocTosmero mu3 KpaTOHOB
KaanBaane u ITunbapa, u B Bocrounoit CapmaTin Ha MPOTSDKEHUW HEoapXesl M MaJIeOnpoTepo30s MPEACTABISIETCS
CIeAYIOIIeH.

2.80-2.60 wmupa Jer. Bce Tpu KpaToHa SBISUIMCH (PparMEHTAMH KOHTHHEHTAJIBHOH  KOPBI,
KOHCOJIMJUPOBAHHOW OKOJI0 2.8 MJIpA JIeT Ha3aJ U MpeTepreBlIell KOHTHHEHTAIBHBIN pudToreHes B MHTEpBaJie 2.8—
2.7 muipn ner. Kparons! [Iunbapa u KaanBaans npezcrasisuim co0ol cTaOMIIbHYI0 KOHTUHEHTAIBHYIO JINTOChEpY U
y)ke OBUIM 4YacTAMH KOHTHHEHTa Baambapa [9]. B Omoke IlunbGapa B wunTepBane 2.77-2.73 wmupa JieT B
KOHTHHEHTAJBHBIX PUQPTOBBIX CTPYKTypax BMECTE C TEPPHUI'CHHBIMHM OCAJKaMH HaKaIUIMBAIUCh BYJIKaHHYECKHE
MIOpOAbI OMMOAANBHON CEpUM, Ha KOTOPBIX 3ajleTajlii MOIIHBIC TONIIH 0a3ajbTOB, peKe KOMAaTHUTOBBIX 0a3aJibTOB
rpymmsl @oprecksio ¢ Bo3pactoM 2730-2715 muH net [6]. Takumu ke ToNIaMH KOHTHHEHTAIBHBIX KOMAaTHUTOBBIX
0a3aIpTOB, KOTOPBIE TIEPEKPHIBAIOTCS TOJICUTOBBIMH 0a3ajdbTaMi M OCAJTOYHBIMH TIOpOAaMH rpymHibsl Bentepeaoprr ¢
Bo3pacToM 2.72-2.64 wmupa. JeT, TpeAcTaBieH pa3pe3 Heoapxes B kpartoHe Kaampaams [9]. DopmupoBanue
CTaOMIILHOW KOHTHHEHTAIBHOU KOPBI K pyOexy 2.8 MIIpA JIET B KOMaTUUT-0a3albTOBBIN BYJIKAaHU3M B HHTEpBAJE OT
2.8 10 2.6 MIIpa JeT UMEeTN MeCTO | B npeaenax CapMaTHu.

2.60-2.45 mupa set. B 5T0 Bpemst A Bcex Tpex KpaTOHOB Obla CXOJHAs TEKTOHWYecKas 00CTaHOBKa U
MPOUCXOJUIIO HAKOIUICHHUE JKene3ucTo-KpeMHUCThIX (opmarmii (OKK®) (puc. 2). Mmenno JKK® Oacceiinos
Tpancaanbs 1 Xamepcnu, copMHPOBaBILHECS B €AMHOM OKeaHe okoio 2.50-2.45 mupn et Hazaj, JieaT B OCHOBE
YCIIEIIHBIX TMAJICOTEKTOHUYECKUX PEKOHCTPYKIMH cynepkoHTHHeHTa BaanmGapa [5, 8]. XXKK® Capmatum Taxoke
chopMHpOBATIICE B CaMOM Hadajie maieonporepo3os =~ 2.50-2.43 mupxa net [1] no Bemukoro oKuCIHTETHHOTO
coObITns. Y usurensHoe cxonctBo crpoennst JKK® Capmaruu, TpancBaans u XaMepciid HpOSIBISIETCS Oaxe B
MENIKUX JeTansX. Bce OHM 3aymerailoT Ha KapOOHATHBIX OTJIOKEHHUSX (KapOOHAaTHHIX IuaTGopmax) W HMEIOT
YEeTHIPEXWICHHOE CTPOCHWE, T/ IBE TOJNIIM JKEIE3UCTHIX KBApPIUTOB DPA3lEICHBI NBYMS TOPH3OHTAMH CJIAHIICB
ommskoro cocrtaBa (puc. 2). Ilameomporeposzoiickue XK@ TpancBaans, Xamepcin u CapMaTHH OTIHYAIOTCS
IIMPOKUM Pa3BUTHEM PHOCKUTOBBIX M STHPHUHOBHIX (aCOECTOBBIX) Pa3HOBUIHOCTEN JKEJIE3UCTHIX KBAPIIUTOB.
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Puc. 1. Cxemaruueckas cTpykrypHas kapra Capmaruu, cocraBieHHas no (Bogdanova et al., 2013) mis Ykpannckoro
HIMTA ¥ 110 COOCTBEHHBIM MaTepHaiaM Juisi BOpPOHEKCKOT0 KPHCTaJUINYECKOT0 MacCHBa.

A66pesuarypsl: ['C3 — IN'onoBaneBckast cytypnast 3oHa, IKC3 — Unrynen-IlaBnorpasackas cyrypnas 3oHa, OIIC3 —
OpexoBo-IlaBnorpancas cyrypuas 3oua, OMII — OcHuiiko-MuKaieBU4ecKuil mosic.

2.45-2.20 mapa aer. s kxpatoHoB [Imnbapa, KaamBaanms m Capmaruss umena wmecto Onmzkas
TEKTOHHYECKasi 0OCTAaHOBKA: Ha BCEX TPEX KPAaTOHAX OTMEYAETCsl PernOHalIbHOE CTPYKTYPHOE U CcTpaTturpaduieckoe
HECOTIacMe W JJWTENBHBIM TIEpEephlB B OCAJKOHAKOIUIEHWH, KOTOpBIH HapymaeTcs B KparoHe KaamBaans
TIAIUATEHBIME OTJIOKEHUsIMH B uHTepBasie 2430-2316 muu ner [10]. B xoHme paccmaTpmBaeMoro BPEMEHHOTO
UHTEepBaja IMPOM30LLIA AKTUBHM3AIMSA IIPOLECCOB KOHTHHEHTAJIBbHOrOo pudroreHesa. B pudroreHHelx BmaamHax
MPOUCXOAWIO MPEUMYILECTBEHHO TEPPUIeHHOE OCAAKOHAKOIUICHHE, 3aBEepLIMBILEECS MOIIHBIM 0a3uTOBBIM
BYJIKAHM3MOM M HAKOIUICHHEM TOJI] 0a3aJIbTOB OKOJIO 2.2 MIIPA JIeT.

2.20-2.00 mapna ser. B oo Bpemst kpatons! [Tunbapa u KaanBaanb yxe MMenu pasHyr0 I'€0JOTHYECcKYIO
ucroputo. KOxHas yacte kpatona [Tunbapa moxsepriack CKJIaa4aTocTH U MeTaMophu3My B nHTepBaie 2215-2145
MiIH JieT (odraneMuanckas oporenus) [10]. Eme ogun riienOyprekuii oporenes ~2000—1960 mutH net Ha3al BRI3BaH
CTOIKHOBeHHEM KpaToHOB IlunGapa u Mumrapu [10], B pesymbTate uero B umTepBame 1.95-1.80 mupn et
copmupoBarcs 3amagHo-ABCTpaTuiicKuii KpatoH [12].

SApxoit crpanunei B ucropun kparoHa Kaamsaanmb mozxe 2.2 MIpA JET SBISETCA BCHBINIKA DHIOTCHHOMN
AKTUBHOCTH IUIaHETApPHOTO MacmTaba okono 2.06 MiIpA JIeT Ha3al, KOTJa IMPOU30IIIO BHEAPEHNE B KOPY OTPOMHOTO
o6vema MarMm (BymmBensackuii KOMITIEKC).
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B ncropruu kparona Capmatus mozxe 2.2 MIp. JIeT ObUT IPOOIDKATENBHBIN IepePhIB B 0CaTKOHAKOIUICHHH.
Ha ero BoctouHOM ¢haHre (B COBpPEMEHHBIX KOOpJMHATAX) Ha aKTUBHOM OKpamHe B Bomnro-JloHckom oxeaHe
(JIoceBckuii u BopoH1oBckuii Teppeiinbl) GopMupoBaliach OCTPOBOJYXKHas cucteMa B mHTepBane 2.20-2.14 mupn
net u Bo3HuK Bouro-Jlonckoit oporen [3, 4]. Takum oOpa3oM, odranibMuaHckas oporeHuss B Osoke [luinbapa u
¢dopmupoBanue Boiro-JloHckoro oporena Ha BocTouHol rpanuiie Capmaruu Obiin OM3KM 1o BpeMeHH. B kparone
KaamBaaJb Takoro coObITHs 3a(UKCUPOBAHO HE OBLIO.

Kpatonsr KaamBaane u CapmaTHst XapaKTE€pHU3YIOTCSI CUHXPOHHOM BCIBIIIKOM 3HAOT€HHON aKTUBHOCTH
okono 2.06 mMipx Jer Ha3aJg — MOLIHBIM MarMaTU3MOM, Ha4aBIIUMCS Cpasy IOcCie METaMOp(pHUIECKOTO0 COOBITHS B
Capmarnu [2] u snm3ona nedopmanuii B Kaansaans [10]. Bo3moskHo, mocne pacmaga BaanGapst Ha pyGexe 2.06
MIIpa JeT kpatonsl KaamBaans 1 Capmatusi HAXOAWINCH HEJANIEKO OPYT OT Jpyra ¥ MaHTHHHBIA IIJIFOM, BBI3BaBIIMH
00BEMHBII MarMaTH3M KoMIutekca bymsensm, “3agen’” u Bocrounyto Capmatuto.
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East European Craton includes three different Early Precambrian megablocks, Fennoscandia, Sarmatia and
Volgo-Uralia (fig. 1), welded by collisional orogens at the end of the Paleoproterozoic [7]. By its geological history,
Archean eastern Fennoscandia is readily correlated with the Superior Craton of the Canadian Shield [11]. To the
contrary, Sarmatia never served as an object for paleotectonic reconstructions probably because of scarce
geochronological evidence.

The succession of geological events for the Vaalbara supercration, consisting of Kaapvaal and Pilbara
cratons, and the Eastern Sarmatia during Neoarchean and Paleoproterozic seems to be as follows.

2.80-2.60 Ga. All three cratons were fragments of the continental crust consolidated at approximately 2.8 Ga
and subjected to continental rifting in the period of 2.8-2.7 Ga. The Pilbara and Kaapvaal cratons represented the
stable continental lithosphere, being amalgamated by the Vaalbara continent [9]. The continental rift structures of the
Pilbara block accumulated in the interval 2.77-2.73 Ga terrigenous sediments together with volcanic rocks of the
bimodal series, which were overlain by thick sequences of basalts with subordinate komatiite basalts of the Fortesque
Group 2730-2715 Ma old [6]. Similar sequences of terrestrial komatiite basalts overlain by tholeiitic basalts and
sedimentary rocks of the Ventersdorp Group dated back to 2.72-2.64 Ga constitute the Neoarchean section in the
Kaapvaal Craton [9]. The formation of the stable continental crust by 2.8 Ga and the komatiite-basalt volcanism in the
interval of 2.8 to 2.6 Ga were also characteristic of Sarmatia.

Baltic Shield

v
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S Ukrainian Shield
o s Losevo
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Fig 1. Schematic structural map of Sarmatia, compiled after (Bogdanova et al., 2013) for the Ukrainian Shield and
using original data for the Voronezh crystalline massif.

Abbreviations: (GSZ) Golovan suture zone, (IPSZ) Ingulets-Pavlograd suture zone, (OPSZ) Orekhovo-Pavlograd
suture zone, (OMB) Osnitsa-Mikashevichi belt.
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Fig. 2. Schematic correlation of Neoarchean-Early Paleoproterozoic sequences in the Vaalbara and Sarmatia basins.
(1) Basalts; (2) conglomerates; (3) schists; (4) carbonate rocks; (5) sandstones; (6) BIF; (7) carbonacerous schists; (8)
rhyolites; (9) glacial deposits; (10) ferruginous micites.

2.60-2.45 Ga. During this period, all three cratons were characterized by similar tectonic setting favorable
for accumulations of BIF (fig. 2). Precisely such formations of the largest Transvaal and Hamersley iron basins,
which were formed in a single oceanic basin at approximately 2.50-2.45 Ga, serve as a reliable tool for adequate
paleotectonic reconstructions of the Vaalbara supercontinent [5, 8]. BIF of Sarmatia were also formed at the very
beginning of the Paleoproterozoic Era (~ 2.50-2.43 Ga) prior to the Great Oxidation Event [1]. The BIF in Sarmatia,
Transvaal, and Hamersley iron basins demonstrate a remarkable structural similarity even in small details. All of the
rest upon carbonate sediments (carbonate platforms), and exhibit the four-member structure, where two sequences of
ferruginous quartzites are separated by two members of schist similar in composition (fig. 2). The Paleoproterozoic
BIF of the Transvaal, Hamersley, and Sarmatia basins are characterized by wide development of riebeckite and
aegerine (asbestos) varieties of ferruginous quartzites.

2.45-2.20 Ga. In this period, the Pilbara, Kaapvaal and Sarmatia cratons were dominated by similar tectonic
settings: all there structures demonstrate regional structural and stratigraphic unconformities and a long-lasting
sedimentation break except for the Kaapvaal Craton, where glacial sediments were deposited during the period of
2430-2316 Ma [10]. The end of the period under consideration was marked by activation of continental rifting. The
riftogenic structures were largely characterized by terrigenous sedimentation crowned by intense basite volcanism
with accumulation of basalt sequences at approximately 2.2. Ga.
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2.20-2.00 Ga. The Pilbara and Kaapvaal cratons developed differently at that time. The southern part of the
Pilbara Craton was subjected to folding and metamorphism in the period of 2215-2145 Ma (Ophtalmian Orogeny)
[10]. Next orogenic event at ~ 2000-1960 Ma (Glenburg Orogeny) was a result of collision between the Pilbara and
Yilgarn cratons [10], which formed the West Australian Craton [12] in the period of 1.95-1.80 Ga.

The outburst of global endogenic activity at approximately 2.06 Ga when large magma volumes were
emplaced into the crust (Bushveld Complex) was a remarkable event in the Kaapvaal Craton history after 2.2 Ga.

After 2.2. Ga, sedimentation on the Sarmatia craton stopped for a long period. The active margin of the
Volga-Don ocean (Losevo and Vorontosvka terranes) in the eastern flank of Sarmatia was marked by the formation of
the island arc system in the period lasting from 2.20 to 2.14 Ga to turn into the Volga-Don orogen [3, 4]. Thus, the
Ophtalamian Orogeny in the Pilbara block and formation of the Volga-Don orogen at the eastern boundary of
Sarmatia were subsynchronous. No such event is registered for the Kaapvaal Cration.

The Kaapvaal and Sarmatia cratons suffered the synchronous outburst of endogenic activity at approximately
2.06 Ga: intense magmatism, which commenced immediately after the metamorphic event in Sarmatia [2] and
episode of deformations on the Kaapvaal Craton [10]. It is conceivable that the Kaapvvaal and Sarmatia cratons were
located close to each other at 2.06 Ga, and the mantle plume responsible for intense magmatism of the Bushveld
Complex affected eastern Sarmatia as well.
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