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OCTaTKOB => U3y4YeHUe MeTo4aMHM, UCKTIOHAIOLWUMU USMEHEHUE U
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BbiBOA,: BO3MOXHOCTb Pa3HOMN/IaHOBOIO U3y4YeHUA reo/IorM4YecKoro
maTepuana, XpaHaALLEroca B Mmy3eax, NosblllaeT UX BOCTpeboBaHHOCTb



MoHorpaduuecKkan KonNeKua MeTeopuToB

VUEHBIE 3AIMMICKI KASAHCKOI'O YHHIBEPCHUTETA.
CEPILA ECTECTBEHHEIE HAVKII
2018.T. 160. kH. 2 ISSN 2542-064X (Print)
C. 324-338 ISSN 2500-218X (Online)

VK 523.681
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Kazarncruii (pusonxceckuit) gedepanvruill vHugepcumeni, 2. Kazaru, 420008, Pocciia

AnHoTAmHASA

C npHMeHeHHeM MHEPO30HIOBOIO aHAIH3a H3y4eHa IOIHPOBAHHAL [ITACTHHA MeTeopHTa
BparuH u3 xowtekuuu [eonormdeckoro Myses KasaHckoro (efepalbHOTO YHHBEPCHTETA.
AHAIH3EI IePeCYHTEIBATHCE HA MHHAMTEL, IO KOTOPEIM JIeTATHCE BEIBOJEI O MHHEPATOTHISCKOM
cocTaBe MeTeopHTa. B ero cocraBe BEIMBICHO |5 MHHEpPAIOB H ATHOMOCHTHKATHOE CTEKIO
crokHOro cocrapa. CTpyKTypa MeTeopHTa ABIAeTcd MeTelbdaTo-IopQHpoBHIHOM. [leTenkua-
Tag 4acTb C/I0KeHA B OCHOBHOM HHKETHCTEIM SKelIe30M, a HOPGHPOBHIHAL — KPYIHEIMH KPH-
cTarTaMH OMHBHHA. OcO0eHHOCTH MHHEPATEHEIX BEIIETeHHIT H HX IPOCTPAHCTBEHHOe pacIipe-

JleTIeHHe ITOZBOJIUIH CIENaTh BEIBOJI O TOM. YTO BeIlECTBO MeTeopHTa bparnH oOpazopalock
B pe3yITate (hIIOMIHO-MeTacOMATHUECKOTO IPeodPazoBaHid HHATATEHO XOHIPHTOBOIO Be-
mecTBa HOJ AeficTBHEeM IIyOHHHEIX BOCCTAHOBHTEIBHEIX raz0BBIX (umronnos H,, CO, CO,,
H,S u ap.

b

Puc. 7. 3oHampHOe pacmornokeHHe MuHepaaoB omuBuHH (Mg, Fe),Si0, (TemHO-cepoe, aHa-
m3 7) — xpomurt (Fe, Mg)Cr,04 (cepoe, anam3 9) — makkuHaBHT FeS;_, (cBeTnI0-cepoe, aHa-
mi3 8) — (koreHHT + KamacHT) (Oemoe, aHamn3 10) cBHIETETBECTBYET O CMeHe CITa0OOKHCITH-
TeNBHOI cper! (OMHBHH) Ha CIVIBHOBOCCTAHOBHTEIBHYIO Cpey (KaMacHT)

F
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VUEHDBIE 3AIINCKH KASAHCKOI'O VHIIBEPCHTETA

Tom 156, xn. 1 EcrecTBeHHBIE HAYKI

VK 523.681.2+552.63

2014

COCTAB U CTPOEHUE METEOPHUTA YEJIXIBUHCK
A.H. Baxmun, O.I1. [[hinosckuti, FO.H. Ociuinx

I13yuen 0010MOK MeTeOpHTa, B3OPBABIIErocs B aTMocdepe
15 deppamsa 2013 r. B uzyuenHom obpasre oOHAPYKEHBI XOHT
palpHad Macca H KOpKa IIOBEPXHOCTHOIO oILIaBiIeHHd. Ompen
H XHMHYeCKHH cOCTaB H CHelaH BBIBOI O TOM, YTO MeTeOpH
rpymre LL k1acca 0ORIKHOBEHHEIX XOHIPHTOB.

KaloueBsle ci10BA: MeTeOPHTEL, MeTeOpHT Ueld0HHCK, XOH

BBenenne

B pabote mpuBoadrcsa pe3yibTaTel ICCIEIOBAHIA BE
OHHCK, KOTOPBHIIT B30pBajcs B aTMocdepe B pailloHe TOPOT
2013 r. B3peIB npuBen K pacnagy MeTeopHTa Ha MHOXKeCT

Puc. 1. OmHBHH-THPOKCEHOBEIIT arperat B KpaeBoil acTH XoHApE: O/ — omuBuH, Opx — op-
TomupokceH, Cpx — KIHMHOMHpPOKceH, C7' — XPOMHT, Fe — MeTalTHUecKoe JKele30 (¢ — IpH
OJHOM HHKOIIe, 0 — B CKPelIeHHBIX HHKOJLIX)
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OCOBEHHOCTH COCTABA, CTPOEHHA U TEHE3UCA
A.A. baxmun, I'.B. Conun, P.X. Cyneamynnuu, P./[. [lemposa
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AHHoTAmHA

MeTtomzamMn KPHCTAILTIOOIITHEKH, ])E‘H"ITE‘HO@TVOPE‘LHE‘HTHBI\I ])E‘HITE‘HO(l]El 30BEIM H 3JIEK-

TPOHHOTO MHKPO30H[Ia HCCIeIOBAHO BelllecTBO MeTeopHTa OxaHcl
ABIAeTca OORIKHOBEHHEIM OTHBHH-OPOHZHTOBEIM XOHApPHTOM. Ero
Hepallbl [IPeJICTaB/IeHbl OJIHBHHOM, OPOH3HTOM, IUIArHOKJIA30M, I
HEIe MHHEPaTbl — KAMacHTOM, TPOHIHTOM. MeTeopHT comep Kur |
HOI'O cTekyIa. AHaTH? ocoDeHHOCTell cocTaRa H CTPOEHHS MeTeop]
JIaTh BBIBOJ, O TOM, 4TO OH 00pa30Baici Ha PaHHeH cTaJnd aKKpen
cTBa lIpoTocomHeuHOH TYMaHHOCTH H He IIpeTepIiel SHI0TeHHEIX
pazoepanmuii. [To-BHamMOMYy, ero BelecTBO He IOTPYIKATIOCE ITy0C
Tena, IO3TOMY OHO COXpaHfAeT HH(OPMALHIO O PaHHHX CTaJHAX al
Ta30IEUTEBOTO BelIecTRA.

Karouesble ci10Ba: METEeOpHT OxaHCK, XOHIOPHTEI, IIPOTOCOIHS

Puc. 8. Brigenenna kamacura Km (Gemoe)
H TpoHTHTa It (61e1HO-KeIToe) B MaTpHIIE

Puc. 9. OTHBHH-THPOKCeH-IITarHOKIa30Bad
xXoHIapa (aHamu3 7.1 B Tabm. 4. 5)
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VUEHEBIE 3AITNCKI KASAHCKOI'O VHIIBEPCHTETA
Toar 154, xn. 3 EcrecTBeHHEIe HAYKH

VIIK 549.091.5

T'EMMOJ/IOT HYECKAA SKCIIEPTH3A OTPAHEHH
IOBE/IMPHBIX KAMHEH I'EOJIOI HYECKOI' O MV 3E$

A.I. Huxonaes, O.H. Jlonamun, /[.I. I apaes

AHHOTALIHA

Brieperie npoBecHa KOMIITEKCHAA TeMMOIOTHISCKAA IKCIIEPTH3Aa KOLIEKI
HBIX IOBETHPHBIX KaMHel [ eonormueckoro my3ed oM. ALA. IlItykerGepra Kasak
palbHOIO YHHBepCHTeTa. MeTogaMH agcopOLHOHEHOH ONTHYECKOH CIEKTPOCKOL
KPHCTAUIOXHMHYECKHE O0COOSHHOCTH IAaHHBIX MHHEPATIOB. BBIABIECH pAI CHI
[IO1IeTT0K H HMHTAITHI MPHPOIHEIX I0BETHPHBIX KaMHEH.

K.IroeBble cJ10Ba: TEMMOIOTHA, KPHCTATLIOXHMHA, IParolleHHBIH KaMeHb,
PYHI. Tomas.

Beenenn €, HOCTAHOBKA 33Ja9H, MeTOIHKA

Bonee 2000 1eT ¢urocodoB H yUeHBIX IUTEHHT KpacoTa H 3araJodH(

...YyTOUHEHbI KPUCTAJJIOXUMUYECKHE
0COOCHHOCTHM...

@oto 4. AneKcaHAPHT

®@orto 5. Pybun
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TEMMOJJOTTYECKAS S5KCIIEPTI3A OT'PAHEHHBIX
IOBE/IMPHBIX KAMHEHN I'EOJIOI HYECKOI' O MVY3EA K®

A.I. Huxonaes, O.H. Jlonamun, /I [ apaes

AHHOTALIHA

Brieperie mpoBeieHa KOMITTEKCHAA TeMMOIOTHUSCKAA IKCIIEPTH3a KOUISKIIHH OT]
HBIX FOBETHPHBEIX KaMHeil [ eomoruueckoro Mysed HM. ALA. IlITykerdepra KazaHckoro
panpHOTO YHHBepCcHTeTa. MeTomaMmH aacopOLHOHHON ONTHYECKOH CIIEKTPOCKOIIHH H3)
KPHCTALUIOXHMHUECKHE 0COOSHHOCTH JaHHBIX MHHEpAnIoB. BBIABIEH pAN CHHTETHY
[IO1IeTT0K H HMHTAITHI MPHPOIHEIX I0BETHPHBIX KaMHEH.

K.1roueBble cJI0Ba: TEMMOIOTHA, KPHCTATLTOXHMHA, AParolleHHBI KaMeHb. OepHT
PYHI. Tomas.

BB(’HEHHE, HOCTAHOBEKA 3aJa4YH, MeTOIHKA

Boxee 2000 net ¢unocooB H YUeHBIX IUIEHHT KpacoTa H 3araJ04HOCThb 1

«+.BBISIBJICHBI HMUTAIUU IOBCJIUPHBIX
KaMHeMl... ®orto 3. Bepumn
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AHHOTALIHA

Brieperie poBeicHa KOMITTEKCHAA TeMMOIOTHYSCKAA IKCIIEPTH3a KOUIEKIIHH Orpar
HBIX IOBETHPHBIX KaMHell [ eonormueckoro Mysed aM. ALA. IlItykerGepra Kasanckoro d
pansHOTO YHHBepcHTeTa. MeTtogamu aacopOLHOHHON ONTHYECKOH CIIEKTPOCKOIIHE H3VY
KPHCTALTOXHMHIECKHE 0COOSHHOCTH JaHHBIX MHHEpaIoB. BBIABIEH pAN CHHTETHYEC
[IO1IeTT0K H HMHTAITHI MPHPOIHEIX I0BETHPHBIX KaMHEH.

Kaw4eBble ¢J10BA: TEMMOTOTHA, KPHCTATTTOXHMHA, TPArOIEHHBIH KaMeHb, OepHIIT,
PYHI. Tomas.

Beeaenn €, HOCTAHOBKA 33Ja9H, MeTOIHKA

Bonee 2000 et ¢unocodoB H yUeHBIX IUTEHHT KPacoTa H 3araJodHOCTh JIp:

...BBISIBJIEHbI HMUTAIMH 0BEJHMPHBIX
KaMHeEH...

@oto 11. «Toma3» (TOPHBIH XPYCTab)
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PAHEE HEIN3BECTHBIII OBPA3EI]
TEMHOCHOH/IILIBHON AM®UBWUH Parotosuchu
(Woodward, 1932) U3 HIZKHET'O TPHAC
BOCTOYHOII EBPOIIBI

12 3,1
H B. Hoeurxoe =, A.B. Vavaxurn, B.B. Curanmu

1 _
ITareonmonocuveckuil uncmumym un. 4. 4. Bopucaxa PAH. 2. Mockea
2yn . . o -

“Kazancxuil (Hpusoaxcexuil) pedepartvumiit yHugepcumem. &. Kazawun,

3 N N
Mocroeckuil cocvoapcmeennwiil viugepcumem umernt M.B. Jloa
2. Mockea, 119991, Poccua

AnHoTAIHA

IIpHBeneHEI pe3yIETaTEl HCCIELOBaHHA 00pa3la H3 KOLISKUHH [ eo,
M. A A. IlltykenGepra Kazanckoro (IIpHBOMACKOTO) emepaTbHOTO Vi
CTABIAIONIETO COO0H MpeopOHTATBHYIO JacTh HUepella KPYIMHOH TeMHOCI
GHH. paHee ompeleNeHHOH Kak Werlugasaurus sp. H NPOHCXOIAIMEH H3
Ha ocHOBaHHH cTpoeHHA He(OHOIl IMOBePXHOCTH CIeTaH BBIBOA O IIPHHAT

ISSN 2542-064X (Print)
ISSN 2500-218X (Online)

a

...OIpeaCJICHO TOYHOC MCCTOHAXOKIACHUC
skcroHara — bonenioe bormo —

N TAKCOHOMHYCCKAA ITPUHAICIKHOCTD —
Parotosuchus bogdoanus (Woodward, 1932)

Hc. 1. ©parmeHt gepena Parotosuchius bogdoanus (3x3. TM K@V KII Ne 1051/I1 681). Bux
mopcanbHOH (@) H BeHTpaabHOH (0) cTopoH. IIpopHCOBKa TOpcalbHOH (€) H BeHTPaTbHOH

cropoH. OGosnauenusa: ch — xoana, fl — flexura lacrimalis. fpa — foramen palatinum
terior. fv — fodina vomeralis. L — lacrimale, Mx — maxillare. N — nasale. na — Ho31ps. pc —
ocessus cultriformis parasphenoidei. Pl — palatinum., Pmx - praemaxillare, Prf —
aefrontale. V — vomer. MacmTaé 20 MM
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Abstract—The genus Opokiella occurs in the Upper Permian (upper pz
the East European Platform, sharply differing from members of the /
this territory throughout the Permian Period. Distinctive characters «
tubercular cardinal tooth and individual pseudotaxodont teeth anter
opisthodent parivincular ligament, and mostly homogeneous shell mic
nonmarine bivalves should be assigned to the monogeneric family Opc
Anthracosiidina Silantiev and Carter, 2011, order Cardiida Férussac, 1
external characters to nonmarine bivalves known from the Lopingiar

tional name “Carbonicola.

Keywords: nonmarine bivalves, paleogeography, stratigraphy, Permian

DOI: 10.1134/50031030118070122

INTRODUCTON

The Permian continental basins of the East Euro-
pean Platform, which were deposited from the termi-
nal Kunguri vatkian i ively, were the terri-
tory of flourishing (center of diversity) of the East
European Fauna of nonmarine bivalves known under
the name “Palaeomutela Fauna™ (Gusev, 1990; Silan-
tiev, 2015, 2016). The basis of this fauna is species of
the cosmopolitan genus Palaeomutela Amalitzky, 1892
(family Palacomutelidae Lahusen, 1897), the center of

origin of which was in the basins of the Middle Cis-
I1f5maian

Lrale _(Salilamsl  Denrescian Reoinnal

64 MH. YPAZAEBA u 2p

bivalves refer
Kanev, 1983.

The gem
required revit
it has been sh

age have somewhat different st
hinge. These differences provid
opment of a phylogenetic schen
and can be used for elaboration
Second, in external characters,

similar to the group of nonmar
by Cov (1036) fram the 1nner P

Tabn. I

VHUEHBIE 3ATIHMCKH KA3AHCKOI'O YHUBEPCHTETA

Tont 157, ku. 1 EcTecTBeHHBIE HAYKH

VK 564.171:551.736.1(571)

PEBH3HA IMTO3THEIIEPMCKOI'O POJJA HEMOPCKI
ABYCTBOPUYATBIX MOJLTHOCKOB Verneuilunio Starobogal

MH. Vpasaeea, B.B. Curaunves, P.P. Venanoea

AHHOTAIHA

Pon Verneuilunio (tunosoit BuI Naiadites verneuili) 611 BbLIeAeH H3 pona Pai
Amalitzky Ha OCHOBAHHH Pa3IHYHH B CTPOSHHH 3aMOMHOIO Kpasd PAKOBHH. yCTal
o THTepaTypHBIM HaHBM. O6a pona GBUIH BKIIOYeHH! B ceMeHcTBo Palacanodor
TaBIIeecA aBTOPOM POJa CYOBEKTHBHBIM CHHOHHMOM ceMeHcTBa Palacomutelida
koTekuHH B.I1. AMaTHIKOrO. MPOBeIeHHad aBTOPAMH, IOKa3aa, 4TO IIepBOHATA:
THO3 POda COLEPIKHT PAI HETOTHOCTeH. 3aIPYIHAIOMIEX €0 HISHTHOHKALHIO H O
Gonee BEICOKHM TakcOHaM. B cTaTke npHBeIeH yTOYHeHHEIH IHArHO3 poda Ferneui
IpodHOe ONMHCAHHE €T0 THIOBOTO BHAA. Ha OCHOBAaHHH HATHYHA TyTITHBHHKYTIADE
aMQHIeTHOrO IHraMeHTa pox Ferneuilunio oTHeceH K cemeiicrsy Naiaditidae. ITo
3HAKY JaHHEIH POI Pe3KO OTIHYAeTCA OT BCTPETAOMIHXCA COBMECTHO C HHM JIpPYII
JOGHBIX PC
Palaeanodc

2015

14

BI0JI. MOCK. O-BA HCIIBI TATEJIEH I1PHPOIBI. OTI. TEOJ. 2017. T. 92, BBITI. 6

VIK 564.171:551.736.1(470.11/12)

30HAJIBHAA [TKAJIA BEPXHEN [NEPMU IBUHCKO-ME3EHCKOIO BACCEVTHA

BI0JI. MOCK. O-BA HCIIBITATEJIEH ITPHPO/IBI. OT/L. TEOJI. 2017. T. 92, BbIII. 6

MO HEMOPCKHM JIBYCTBOPYATBIM MOJITFOCKAM
POJIA OPOKIELLA PLOTNIKOV, 1949

M.H. Ypaszaeca

Kazauckuit (TTpHBOILKCKHIL) (hefiepaibHblil yHUBEPCHTET

Moctynuaa B perakuuio 14.10.17

PeBH3HS KOJUIEKIIHiT HEMOPCKHX [IBYCTBOPYATHIX MOJUTIOCKOB M3 KOHTHHEHTAILHBIX Kpac-
HOLBETHBIX OTIOKEHUH JBHHCKO-Me3eHCKOro GacceiHa [03BOIWIA NPELIOKHTE 30HATEHYIO
LKAy TATAPCKOTO OTAENA IIEPMCKOH CHCTEMBI, OCHOBAHHYIO HA PACTIPOCTPAHEHHH BHIOB pola
Opokiella Plotnikov, 1949. Illxama BKmoYaeT TPH 30HBI (CHM3y BBepx): Opokiella carinata,
O. tschernyschewi i O. tetraedroides. 30HBI 1OMOHEHB BCIOMOTATETBHBIMI GHOCTPATHTPadhi-
YecKMMH mozipasieneHusaMi: ciosyu ¢ Prilukiella m mMapkupytoummm ropusontom c Prilukiella
janischewskyi. B cratbe mpuBeneHbl XapaKTepPHCTHKA 30H, PEBH30BAHHbBIE IMATHO3bI CEMEIICTBA
Opokiellidae 1 pora Opokiella, onncaHmsi 30HATBHBIX BAIOB.

Kailouegvle cro6a: HEMOPCKHE [BYCTBOPYATEIE MOUIIOCKH, 30HAIbHASA LIKAJA, IIEPMCKad CH-

S omman froree CyxoHa, MeseHs.

if the Severnaya Dvina and Mezen Basin based on

MEYEHO C «

———

9. Bulletin of Moscow Society of Naturalists.
=25.

basement for development the Late Permian zonal
ased on genus Opokiella Plotnikov, 1949. The scale
nernyschewi and O. tetraedroides. Zonal units are
fivisions: Beds with Prilukiella and marker horizon
sstablished. The paper describes the main features
fellidae and the genus Opokiella, and contains a

nal scale, Permian System, Tatarian Series, Sever-
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OPUTHMHAJNBHASA CTATHA
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HOBBIE CTPATUT'PA®UYECKHUE IOJAPA3IE/IEHUSA
B PAHT'E CJIOEB C ®AYHOH KOHXOCTPAK JUISI HEPMCKHX
U HUKHETPHACOBBIX OTJIO)KEHUH
BOCTOYHOH EBPOIIbI H CHUBHPH

B.B. ?2Kapunosa

Kazanckuii (Ipusoixcekuii) hedepanvubtii yuusepcumen, 2. Kazanw, 420008, Poccus

AHHOTALHA

Ha ocHoBe u3yueHHs MX PacnpocTpaHcHHsA B paspesax Bocrouno-Esponeiickoii nnat-
(hopmel, IMeuopekoit nnardopmel, Kysuenkoro yronsHoro 6acceiina, Cuoupckoit ninathopmet
u Bepxosinckoii ckinanuaroil obnactu nposenen GuocrparurpadHuecKuii aHanM3 KOHXOCTPAK.
Jlist cpaBHEHHs! MONYYEHHbIX JIAHHBIX HCIOIB30BAHb! NOJIPA3/ICICHHs HOBOH 30HANLHOI MIKaIbI
0 KOHXOCTpakaM, paspaborannoii 1 Lentpansuoro Esponeiickoro Gacceiina n Bocrounoit
Esponet. [Tpeanoxens! HoBble cTpaTurpaduueckie noapasienctus B paure cioes ¢ haynoit
KOHXOCTpPaK /Ul CCBEPOABHHCKHX, BATCKHX, HHICKHX H OJICHEKCKHX OTJ10xeHHH BocTouHoi
Epponer u Cubupu.

KinoueBble ¢J10Ba: KOHXOCTPAKH, BEPXHAA [IEPMb, HHAKHHI TpHac, OnocTpaTHrpaduyeckui
ananus, Bocrounas Espona, Cubupe

© Filodiritto Editore — Proceedings

Permian Conchostraca from Continental Deposits in Eastern Europe
(Volga-Kama Region) — First Taxonomic Results

ZHARINOVA Veronika!, SCHOLZE Frank!?, SILANTIEV Vladimir?,
SCHNEIDER Joerg'?

! Kazan Federal University (RUSSL4)
2 TU Bergakademie Freiberg (GERMANY)
Emails: harii kpfi.ru, frank.schol:

@geo.tu-freiberg.de, Viadimir.Sil pfie.ru, joerg.sch @geo.tufieiberg.de

Abstract

In the past few years, several conchostracan Biozones have been established for the Permian
continental deposits of northern Pangaea. However, the large number of species-level synonyms in
the systematics of conchostracans reduce their usefulness for biostratigraphy.

The taxonomy and synonymy of the Middle and Upper Permian conchostracans are reviewed
using a modern methodology for classification. Material for our research comes from the stratotype
and parastratotype sections of the Urzhumian Stage of the East European Platform.

Only four species occur in these sections. Some specimens have a well preserved microsculpture
on the valves, sexual dimorphism and various deformations of the growth lines on the valve. In some
specimens, the microsculpture of the shell is preserved. Other specimens are deformed. A number of
species have a pronounced sexual dimorphism. All of these features influence the determination of
the systematic position of the conchostracans.

The conchostracans determined in the reference Urzhumian sections are also known in other
regions of the world, which allows them to be used for correlation.

Keywords: Conchostraca, Middle Permian, biostratigraphy, paleontology, continental deposits

A-B: ia cf. itiliana 1958)  G-M: Pseudestheria exigua (Eichwald, 1860)
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Abstract

The microsculpture of Permian and Triassic conchostracans from the Babii Kamen sec-
tion (Western Siberia) was studied in order to determine the significance of microsculpture
inthe taxonomy of conchostracan species. Five types of ornamentation have been identified in
conchostracans from the Permian-Triassic reference section of Western Siberia (Babii Kamen
section): pitted, nodular, reticulated, radial lirae, radial fringes. The results show that several
microsculpture types are common for the genus level of conchostracans. Transition from one
type of ornamentation to another was noted in three species: ?Megasitum lopokolense Novo-
jilov, 1970, “Cornia papillaria™ Lutkevich, 1937, and “Concherisina tomensis™ Novojilov,
1958. The observed changes in the shell microsculpture types can be considered as a taxo-
nomic feature for these three species and should form the base for future taxonomical revi-
sions.

Keywords: Conchostraca, microsculpture, Late Permian, Early Triassic
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KY3HELKMWN BACCEMH: noTenneHune Knmmata, npeKkpalleHune BbipybKku AepeBbeB NPUBOANUT
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Pa3spe3 babuu KameHb Ha peke Tomb, paboTtbl 2015-2018 rr.
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ABSTRACT

0acceiina (Cubups). ..

The Siberian Traps volcanism is widely considered the main cause of the end-Permian mass extinction, the
greatest biological crisis in the Earth history. While the extinction is interpreted as catastrophic and sudden with
estimates of duration of approximately 35-40 thousand years from marine strata in South China, various lines of
evidence have emerged for a more complex, prolonged, and diachronous extinction pattern. We present here the
results of a multidisciplinary study of the Permian-Triassic continental transition in the Kuznetsk Basin, Russia.
The region is proximal to the Siberian Traps LIP and the detrimental effects of the flood basalt voleanism in the
Kuznetsk Basin may have been of similar scale as in the main area of the Siberian Traps distribution (Tunguska
and Taymyr regions). Whereas earlier work has placed the Permian-Triassic boundary position between the coal-
bearing Tailugan Formation and the volcanoclastic Maltsev Formation, here we revised the traditional model
using three independent methods: radioisotopic CA-IDTIMS U-Pb zircon ages, E“E“.x isotope values and
paleomagnetic proxies. The regional extinction of the humid-dominated forest flora (cordaites) and the aridity-
induced biotic turnover in the Kuznetsk Basin occurred 820 kyr earlier than the end-Permian extinction event
recorded in South China at 251.94 Ma. The biota in Kuznetsk Basin at the turnover subsequently diversified (with
some exceptions) across the Permian-Triassic transition.

By compiling a large taxonomic database, we find that marine and terrestrial biotic diversity in Slhena pro-
ssively increased from the beginning of the Permian up to the middle Roadian
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ABSTRACT

The East European Platform and the PreUrals are the regions where the Permian System
was first established, but the provincialism of fossils and lack of radioisotopic age control
have prevented the use there of the regional Permian subdivisions used outside of the region.
‘We report the first U-Pb zircon chemical abrasion-isotope dilution-thermal ionization mass
spectrometry (CA-ID-TIMS) age of 253.95 t 0.06 Ma for a volcanic tuff from the terrestrial
upper part of the lower Vyatkian Regional Stage in the Moscow syneclise (Russia). This age
greatly improves the correlation of the East European Platform and the PreUrals with the
international geologic time scale, and contributes to our understanding of sedimentation within
the Permian-Triassic transition in the studied region. The new radioisotopic age integrated
within the regional chronostratigraphic framework reveals the synchrony in extinction of
faunas of the Di hali: blage in the studied region with that in South Africa.

super

&

INTRODUCTION A significant hiatus in sedimentation
The East European Platform and PreUrals  (6-9 m.y.) across the Permian-Triassic tran-

ubev, 2020). We have discovered a volcanic ash
bed and obtained the first ever high-precision
chemical abrasion—isotope dilution—thermal
ionization mass spectrometry (CA-ID-TIMS)
age in the entire Middle-Upper Permian of the
EEPP from the upper part of the lower Vyatkian
Regional Stage in the Sukhoborka locality at
Vetluga River, Nizhny-Novgorod region, Russia
(Fig. 1). We integrated this volcanic ash within
the regional chronostratigraphic framework and
made several observations regarding complete-
ness of the studied sedimentary succession, cor-
relation with the 2012 GTS, the evolution of
tetrapods, and climate.
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¢ Dated volcanic ashes: 1, 253.95; 2, 252.24; 3, 253.48; 4, 255.2; 5, 256.25; 6, 259.26; 7, 260.26; 8, 260.41; 9, 261.24; 10, 251.88; 11, 251.94;12, 252.36; 13, 253.60; 14, 254.31; 15, 257.79
Faunistic abbreviations: Ar. - Archosourus. Ostracods: D. - Dorwinula; G. - Gerdalia, Su. - Suchonella, W. - Wjatkelling. Conodonts: CI. - Clarking; K. - Hindeodus; J. - Jinogondolefla; Ns. - Neospathodus;
Nov. - Novispathodus; Ch. - Chiosella; Nic. - Nicoraello. Biozones in Graenland: 1, Otoceras concavum - Hypophiceras triviale; 2, Otoceras bareale - Metophiceras subdemissum; 3, Tompophiceas pascoei -

Hindeodus parvus; 4, Ophiceras commune (Kozur, 1998; Bjerager et al,, 2006). Wor. - Wordieoceras; Bu. - Bukkentss.

# Tupilakosaurus fauna in Greenland. P/m chrons in EEPP: 1-r,RP.2- nRP.

Figure 2. Correlation of the Permian-Triassic transition of the East European Platform and PreUrals (EEPP), East Greenland, South Africa,
and south China. Three thick red lines within the EEPP succession are the level of the most reliable correlation with the 2012 Geologic Time
Scale (Gradstein et al., 2012; Henderson et al., 2012). Paleomagnetic scale is from Hounslow and Balabanov (2018). EEPP tetrapod zones are
from Sennikov and Golubev (2017); ostracod zonation and stable isotopic data and interpretations are from Arefiev et al. (2015). Regional chro-
nostratigraphy, radioisotopic ages, and tetrapod zonation in South Africa are from Day et al. (2015); paleomagnetic data are from Tohver (2015),
Lanci (2015), and Gastaldo (2018). Regional chronostratigraphy, zonation, and radioisotopic ages in south China are from Yuan et al. (2019).
Astash.—Astashikha; GUAD.—Guadalupian; Chang.—Changhsingian; Ind.—Induan; Olen.—Olenekian; Griesb.—Griesbachian; Dien.—Die-
nerian; Spath.—Spathian. Tetrapod zones: A—Chroniosaurus dongusensis; B—Chroniosaurus levis; C—Jarilinus mirabilis; D—Chroniosuchus
paradoxus. Provenance data are from Arefiev et al. (2011). PDB—Peedee belemnite; SMOW—standard mean ocean water.
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« Kakoit knaccudukaumeli nonb3oBarbes npy hopMUpoBaHUm
OTeYeCTBEHHON CUCTEMbI HE3aBUCMMOI SKCMEPTU3bl PECYpPCoB

Mopaenb 0CaIKOHAKOIICHHH NAIIMHCKOIO FOPHU30HTA | 7 R LR
A.N. 3a6poauH, E.A. Tutkos
(Teppurennas tojma gesona) KO:xno-Tarapckoro csona
- - . MOﬂeﬂb OCaAKOHaKonneHus nawmnmncKoro rOPU30HTa
Boaro-Ypaiabckoii HepTera3oHOCHOH NPOBHHIIHH (TeppureHHas Tonuwa AesoHa) KOxHo-TaTapckoro ceoaa

Bonro-Ypanbckon HedTerasoHOCHON NPOBUHLMM. ......
B.B. Cunantees, M.®. Banngos v ap,

B.B. Curanmpes"**, M.®. Banudod', . H. Mudpmaxymounosa’, B.II. Moposoe', B.I" I'anues’,
AA. Jhymghynma, K JI. Hlywambaes’, PM. Xabunoe', HI. Hypzamesa’, 3.4. Tonrokounukoea™,
D.A. Koponea', B.A. Cydaros’, A.B. Cmupnosa’, KA. Tonod!, A.A. Jleoumves’, P.P. Hlamcues’,
M_B. Hoieun?, B.E. Kocapes®, [].A. Hukonoposa®, P.®. Axmemos’

'Kazancsai (Ilpusarvecsun) dedepammma yiusepeumem, Kazann, Poccus
TAQ « Tamueghmus, Amuemvencr, Pocous
IKytancrini cocydapemaennnil yuusepeumem, Kpacnodap, Poccus
‘duar Kazancrozo (Tipusoiswerozo) dedepannoze yrusepoumema & 2opode Jucuzawe, Jucuzar, Vibexucman

B craThe BnepBLe NpeAcTaRIeHE! KapThl KoodupHIHEHTA NecyanneTocTi, KoyhiHIHeNTa pacuneHeHHOCTH H MO
HOCTEl NANHICKOID TOPH30HTa TeppHrentoil Tomun gesona Kmwno-Tarapekoro cBoma, MOCTPOSHHEIE HA OCHOBE AHATH3A
MAHHLIX TeodHINIeckH Hecnenosannil no 25000 cksasniay. KapTel co3naHk © MOMOIILI METONA NPOCT PAHC TBEHHOH
nnTepnonsumn « Natural Neighbors i nporpammuoro npogykra ArcGIS Pro.

Moaens 0CaIKDHAKONIEHHA NAMKACKOTO TOPH3IONTA ABIAETCA HHTEPHPETAUMil NOCTPOSHHLIX KapT, a TaKke
obobmennem pesynLETaTOR NPOBEISHHBIX AETANLHEIX HCCIeT0BAHNI KePHA (MTHTONOTHYECKHY, CeHMENTONOMHYECKHY,
HXHOTEKCTYPHEIX, NETPOHHIHYECKHX M [IP. ), aHamisa GOHI0BEIX 1 OmyGIHKOBAHHEIX MATEPHATOB.

OcHOBHEIE NONOAKEHHA NPeTaraeMoil MoenH cieayone. PopMHPOBIHHE OCAIKOE NANHIICKDTO TOPHIOHTA IPOKC-
XOJIHIIO B MOPCKOM Gacceiiie, B yCIOBHAX, CPARHHMEIX CO CPEITHMM ENbGHoM COBPEMEHNEIX MOpEil — B 30HE OTKPLITOTD
MOps ¢ npecdnagansem AesTensHocTH Tevennil. Jlno Gacceiina npejcTasnano coboil 0THOCHTENLHO POBHOE IUIATO, HA
KOTOPOM IMPOHCXOIHI0 OIHOBPEMEHHOE HAKDIUIEHHE NECYaHOT0, ATEBPHTOBOTO H ITHHHCTOro Matepnana. Hawonnenne
OCATKDB BCEX THIOB NPOHCXOTIIN BO BPEMA TPAHCTPEccHl Mopekoro dacceiina. PerpeccHs MopA NPHBOINNA K 3PO3HH
H PA3PYLIEHHIO YiKe CROPMHPOBAHHLIX 0CAIHOB.

MonoamTensibie hopMe penbeda MOPCEDID IHA, CIKEHHEIR TPEHMYIIECTBZHHO NecuanbiM XOPOIIo OTCOPTHPOBAH-
HBIM MATEPHATOM, PACCMATPHBAIOTCA KaK aBTOXTOHHEIE MOIBOJHLIE NECHaHLIE BT, CHOPMHPOBAHHLIE MOCTOAHHBIMH
TEUSHHAMH, NAPALIEILHEIME GarHMeETPHYECKOMY KOHTYPY AHA. Bank oGpasosssann oSiumpHLe cCHCTEME! MOYTH 110
Beeil TeppuTopH cospemennoro Kmno-Tarapekoro ceona. OIHOBPEMEHHO C MONBOIHEIMH NECUAHLIMH BaTamMH, B IO1-
BOJHEIX T0KOHHAY, 06pa30oBaHHEIX MOTIEPEUHEIMH TEYSHHIME (CO cTOpoHE! Hepera B cTOpony MOpA), GOPMHPOBATHCE
ALNOXTOHHEIE [UIOXO OTCOPTHPOBAHHEE OCAKH, OTIHYAOIHECS MEHBIIEH IPEIOCTRIO.

[pennaraemas Monens 06LACHAET BLISPHAHHOCTE MONHOCTH OTIOKEHHH MANMICKOrO FOPHIONTE, MO3AHYHOS
pacnpesenenne NecYaHHCTOCTH N0 IONAN, THHI0BHIHY GOpPMY NecuaHLIX # ANeBPHTORLIX Tell, ABIAI0MHKCH NOPo-

=K1 KTODAMH, V10 QET L RCT DA THID S Dyl i [ D § ks DEAIES DD} l



BbiBoA:

BO3MOXHOCTb Pa3HOMN/1aHOBOIO
N3yyeHnsa reonormyecKkoro matepmana,
XpaHALLeroca B my3seax, nosbillaer
BOCTpeboBaHHOCTb Mmy3eeB

Cnacmbo 3a BHMMaHMue!



