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The present study focuses on the sedimentation and stratigraphic evolution of the mixed
siliciclastic-carbonate Aptian-Turonian deposits cropping out in the Tarfaya-Laayoune Basin of
the Moroccan Sahara. The central purpose of this work is to document the sedimentary facies and
their depositional and environmental significance, and interpret them in a sequence stratigraphic
context. The study explores the possible controls on sedimentation and stratigraphic architecture
during Aptian-Turonian. The Tarfaya-Laayoune Basin is an Atlantic basin of passive margin.
It belongs to a series of basins developed along the northwest African margin, following the
opening of the central Atlantic. It is a Meso-Cenozoic basin, considered as an oil province, which
has been infuriated by oil companies, following recent discoveries. The Tarfaya-Laayoune Basin
is bounded to the North by the Anti-Atlas, to the South by the Mauritanides, to the East by the
Reguibats, and to the West by the Atlantic Ocean (Figure 1).

The Aptian-Turonian strata contain a wealth of sedimentary features that are applicable in
fields of mixed siliciclastic-carbonate facies analysis and sequence stratigraphy. The strata are
enriched in well diversified chronostratigraphically significant fossils such as ammonite and
foraminifera, which allows dating of sequence stratigraphic surfaces and therefore correlation
with published global sea-level curves. Macroscopic and microscopic features of sedimentary
facies will be described using both field (colour, grain size, bed contacts, physical and biogenic
sedimentary structures and stratigraphic position) and thin section observations particularly for
carbonate deposits. The results of stratigraphic and sedimentological studies will be integrated
and correlated with the available subsurface well log data. The study will help to reconstruct the
Neocomian platform series of Tan-Tan offshore drilling, and to understand the turbidite system
previously described from the offshore. The present study has an advantage as it provides the
first comprehensive sedimentologic and sequence stratigraphic interpretations of the Aptian-
Turonian strata in the Tarfaya-Laayoune basin, Southern Morocco.



Figure 1: [A] Geographic position of Tarfaya-Laayoune Basin (Southern Morocco), indicated by a
square. [B] Location of the measured sections of the Tarfaya-Laayoune basin (Google Earth®).
Geological abbreviations: B: Paleozoic basement; M: Miocene; N: Neocomian; MA: Middle Albian; UA:
Upper Albian; LA: Lower Albian; Ce-Tu: Cenomano-Turonien.
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ECO-ZONES OF EARLY PERMIAN RADIOLARIANS IN THE GREAT URALS,
NORTHERN MYGODZHARY AND PRECASPIAN BASIN

Marina S. Afanasieva, Edward O. Amon

Borissiak Paleontological Institute, Russian Academy of Sciences, Moscow, Russia

Detailed studies of the Early Permian radiolarians of the Southern Urals and Northern
Mugodzhary ridge were started almost simultaneously by pioneering works of H. Kozur (1980—
1989), B.B. Nazarov and A.R. Ormiston (1981-1993), and our research since 1986. Nazarov and
Ormiston developed the radiolarian Early Permian biostratigraphic scale, counting 10 biostratons
with characteristic radiolarian assemblages (see table below).

Our comprehensive study of Early Permian radiolarians of Southern Urals, Northern
Mygodzhary and Northern PreCaspian regions (Afanasieva, Amon, 2014-2017) based on own
and literature paleontological data for 12 reference sections.

At present, we consider as valid 18 Early Permian radiolarian assemblages (see table below),
six of which are established for the first time.

Asselian radiolarians are differentiated into four characteristic assemblages: earlier known
Latentifistula crux, Tormentidae, and two newly assigned: Pseudoalbaillella u-forma — Ps.
elegans and Tetragregnon sphaericus — Latentifistula heteroextrema.

Sakmarian radiolarians are represented by seven assemblages: Nazarovispongus permicus,
Latentidiota circumfusum— Apophysiacus pycnoclada, Camptoalatus monopterygius, Copiellintra
bispina, Rectotormentum fornicatum, and three newly assigned: Polyentactinia cisuralica — Pluri
stratoentactinia tetrasphaera and Arcoclathrata alekseevi — Apophysiacus sakmaraensis.

Artinskian __radiolarians are summarized in six assemblages: Arcoclathrata
crassiclathrata — Quinqueremis arundinea, Copicyntra acilaxa, Tetracircinata reconda,
Polyentactinia lautitia, and two newly assigned Spongentactinia rigida and Entactinia
pinrasensis — Microporosa rozhnovi.

Kungurian radiolarians are represented by the Pluristratoentactinia uralica — Pseudolithelius
permicus assemblage.

Middle and Late Permian radiolarians are unknown in the Urals, Northern Mygodzhary and
PreCaspian Basin.

The stratigraphic positions of the designated radiolarian assemblages are defined according
to key groups of microfauna — Foraminifera and Conodonta (see table), due to joint findings in
the same beds. This enables high-precision intra- and inter-regional correlations, and the dating
of key events in the development of radiolarian fauna of the regions studied. The west of the
Great Urals Region belonged to the comparatively narrow and long CisUralian Paleosea at the
Early Permian Epoch. This paleobasin connected the basins of Panthalassa and Paleotethys
oceans, and crossed several climatic zones. The spread of radiolarians that inhabited CisUralian
Paleosea was controlled and limited by fluctuations in water dynamics, temperature and salinity.

Therichness and diversity of radiolarian assemblages could be due to environmental conditions
and were associated with a particular location of habitat area in sea or ocean. Impoverished
radiolarian assemblages were distributed within the paleoocean water areas. Rich and differing
in taxonomic composition associations were typical for the shelf of the inner CisUralian Sea with
alternation of shallow and more deep water environments.

Thus, the taxonomic composition and features of the dominant morphotypes in the Early
Permian radiolarian assemblages were indicators of environment conditions. The established
radiolarian assemblages can be considered as Ecological Zones.

The study was supported by the Russian Foundation for Basic Research (project no. 15-05-00451).
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MORPHOLOGICAL TRENDS IN THE EVOLUTION OF THE CONODONT GENUS
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MOP®ONOMMYECKUE TPEHAbI B PA3BUTUN KOHOIOHTOB POMA LOCHRIEA
(PAHHUW KAPBOH)

A.C. Anekceee" ?, H.B. lopeea’®
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KoHogoHTbl poga Lochriea Scott LuMpoko pacnpoCTpaHeHbl B BU3EWCKOM U CEPYXOBCKOM
apycax EBpasun. Pa-anemMeHTbl MMeloT 0BanbHO-OKPYriyo, cnabo acuMMmeTpuydHyo nnatdgop-
My, OparibHasi NMOBEPXHOCTb KOTOPOW rnagkasa unv opHameHTupoBaHa Oyropkamu nubo pebpa-
Mun. BazanbHas nonocTb rnybokas, 3aHUMaeT BCKO HWXKHIOK MOBEPXHOCTb NraTgopmbl U Oau-
HakoBa Yy BCex npeacrtasutenen pogaa. [NoBbILWEHHbIN MHTEPEC K Pa3BUTUIO 9TOMO poda BO3HUK
nocne Toro, rpynna cneyunanuctos (Skompski et al., 1995) npegnoxuna ncnonb3oBaTtb B Kaye-
CTBE MapKepa HWXHeW rpaHuLbl ceprnyxoBckoro sipyca Lochriea ziegleri Nemirovskaya, Perret
and Meischner 1994. OTa nges Hawna WMPOKY NOAAEPXKKY, OAHAKO N ceryac 3TOT Mapkep He
nony4mn opmasnbHOro ogobpeHnsa Hu paboyen rpynnbl, HU MeXAyHapOO4HOW NOAKOMUCCUM MO
KamMeHHoyrornbHon ctparturpadum. HecmoTpsa Ha TO, 4YTO Y 3TOro Buaa Habnwopgaetcs 6onblioe
KONMUYECTBO PasfnyHbIX BapUaHTOB OpPHaMeHTaumMu nnatopMbl 1 3HaYMTENBHOE YMUCNO nepe-
XoOHbIX dopm, Lochriea ziegleri Kak mapkep rpaHuLbl BU3EUCKOro U CepnyxXoBCKOro APyCOB UMe-
eT NPeENMYyLLEeCTBO NO CPABHEHWUIO C APYrMMWU Bugamu KoHogoHToB 1 ero FAD mexagyHapogHas
paboyas rpynna nnaHMpyeT paccMmaTpmBaTb Kak OCHOBHOW MapKep npu onpeaeneHum HUKHen
rpaHuubl cepnyxoBckoro sipyca (Richards and Task Group, 2013).

C cepeauHbl BU3enckoro Beka y Pa-anemeHTOB KOHOOOHTOB poaa Lochriea Habnoganach
ycTon4mBasi TeHAEHUNS K YCITIOXXHEHWIO OpHamMeHTaumu nnatgopmsbl. Lochriea ziegleri anaetca
KOHEYHbIM YIIEHOM 3BOSIOLUMOHHOW nocriegosaTensHocTn L. commutata — L. mononodosa —
L. nodosa — L. ziegleri. B aTom MopcoreHeTu4eckomM psiay NpoMCXoauso nNocTeneHHoe yBenu-
YyeHue uyncrna n pasmepa 6yropkoB Ha BOKOBbIX CTOPOHax NNaTtdopMbl: OT rMagkon y NepBoro
BMAa, C ogHUM Byropkom y BTOPOro, C O4HMM BYropkoM Ha Kakgow CTOpPOHe y TPETbero YneHa
n, HakoHel, L. ziegleri xapakTepusyeTca pacnagomMm OyropkoB Ha CTOpOHax Mnardopmbl ¢ 06-
pasoBaHWeM rpymnnbl, CAMBLUEACH NX OCHOBAHUSMM, BbITSHYTON KOCO MO OTHOLLUEHWIO K OCEBOMY
rpebHio. OgHOBPEMEHHO NPOUCXOAUIIO aCUMMETPUYHOE paclumMpeHue nnatdopmel. Bo BTopomn
dunoreHetuveckon nuHum (L. commutata — L. monocostata — L. costata — L. cruciformis)
nnatgopma Obina opHameHTUpoBaHa He 6onee unm MeHee N3oMeTpudHbIMKN Byropkamm, a cHa-
Yana ogHMM, a 3aTeM [OBYMS KOCO PacCnONOXEHHbIMU YASIMHEHHbIMU pebpamu, KoTopble CO-
eOMHATCA ¢ oceBbIM rpebHem y L. cruciformis. Pebpa moryT HecTu cnabyo 3a3yOpeHHOCTb.
[pyras Touka 3peHus cBssaHa c npovcxoxaeHnem L. ziegleri ot L. costata nytem pasBuTUs Ha
pebpax gononHuTenbHbIX 6yropkoB 1 nsrnba pebep B 3agHebokoBOM HanpasreHuu (MasyxuH,
2011). [Ina okoH4YaTenbHOro peLleHns Bonpoca 06 3BOMOLIMOHHBIX CBA3SX HE06X0anMo nepensy-
YeHue ronotunos L. nodosa v L. ziegleri. [lommo mMopdornornyecknx npeobpasoBaHuii, CBs-
3aHHbIX C OpHAaMeHTauuen, BbICKa3aHO MHEHUe, YTO Ha pybexe BM3ENCKOro M CepryxoBCKOro
ApPYyCOB nNpoucxoguna pegykumsa cTpykTyp u3 anbbugHon TkaHu B ceobogHom nucte (L. costata,
L. senckenbergica v L. cruciformis ) n nepexog, ot Il k Il knaccy cummeTpum npasbIx 1 nesbix Pa-
3MNEeMEHTOB, YTO MOXET MMETb onpedeneHHbIN KoppenaunoHHbIn noteHuuan (XKypasnes, 2017).



Cpeoun noteHumnaneHbIX KaHangaToB Ha porib GSSP cepnyxoBckoro sipyca obcyxaatTcs
ABa paspesa — HauuH (KOxHbin Kntan) n BepxHaa Kapgaunoska (Poccus). PacnpoctpaHeHue
npencrasutenen Lochriea Bmecte ¢ goopamnHngepamm, aMMOHUTaMKN U OCTpakogamu gena-
eT rmybokoBoAHbIN KapboHaTHbIN pa3pe3 BepxHsas KapoaunoBka (BOCTOYHbIM CKMOH Ypana,
OxxHaa Bbawkunpusa) Hanbornee nepcnekTUBHbIM ANA ukcaumm rpanuubl. Ana 6onee getans-
HOro M3y4YeHus n3aMeH4MBOCTU B pa3pese BepxHsaa Kappoawnoska (Richards et al., in press)
13 NOrpaHNYHOro MHTepBasna BU3ENCKOro N CepnyxOBCKOro SPyCcOB MOLLHOCTbIO 1 M oTobGpa-
HO 10 6oposaoBbix Npob Becom okono 30 Kr kaxagasd. ATO NO3BOMMMO NOMYyYUTb AOCTATOYHO
6onblyto BbIbopKy Pa-anemeHToB poga Lochriea — cBbiwe 4000 ak3emnnsapos. K coxaneHuo,
cpean HUX npeobnagatoT BeHUmbHblE (hopMbl. [loaTBepXaeH NpoLecc YCNOXHEeHUs OpHa-
MeHTaunn nnaTgopmbl, NOCTENEHHOE YBENUYEHNE CPean B3POCSIbIX 9K3eMMNASPOB AOMNN CKYrb-
NTUPOBAHHbLIX arieMeHToB. [lepBoe noABneHne TUNUYHbIX L. ziegleri B 3BOSTIOLUOHHON NUHUN
L. nodosa-L. ziegleri oTmedeHo B mexay 19.53 n 19.63 m. MNpnmMuTMBHbLIE NEpexoaHble (hopMbl
oT L. nodosa K L. ziegleri, y KOTOpbIX OOUH 13 BYropkoB Ha4yMHaeT pacLLennsaTbCs, BCTPEYEHbI
B MHT. 19.35—19.63 M. Ha ogHOM ypoBHe BbIsiBIieH «BO3BpaT» K 6onee npuMMTUBHOMY CO-
CTOSIHUIO OpHaMeHTauuun, KoTopbin 6bin 3adukcmpoBaH B obpasue Hwxke. [JononHUTENbHbIM
OCJTIOXXHEHNEM SIBIISIKOTCH YETKO BblpaXXE€HHbIE OHTOreHeTU4YECKME UBMEHEHUS: NOYTHN Y BCEX BU-
0B IOBEHUITbHbIE 3K3EeMMNMSPbl UMEIOT MaaKylo Uy o4eHb criabo opHaMEeHTUPOBaHHYO Nnat-
dopmy, NO3TOMY OrnpeaeneHne MoryT noflydaTb TOSNbKO B3POCHble U CTapyeCKne 3K3eMnsiphbl,
AnuHa Kotopblix npesbiwaet 0,7 mMm. MNepBoe HaxoxaeHune Lochriea cruciformis (Clarke, 1960)
oTMeueHo B nHTepBane 19.63-19.72 m. Bo MHorux paspesax L. cruciformis nosiBNSi€TCA NoYTH
OOHOBPEMEHHO C L. ziegleri, 4TO genaet ero XopoLmmM AONOMHUTENbHBIM MapKepoM rpaHuLbl
(Skompski et al., 1995; NMasyxuH, 2011).

PaboTa BbinonHeHa npu YyactnyHon nogaepxke POPU, npoekt 15-05-00214.

Kypaenes A.N. MopdoreHes koHogoHTOB poga Lochriea Scott n onpegeneHvne rpaHuubl BU3ECKOITO
N CepnyxoBCKoro sipycoB // VIHTerpatuBHas NaneoHTONOrusi: NepcnekTuBbl pa3BuUTUSA Ans reonoru-
yeckux uenen. Matepmansl LXIII ceccun MNaneoHTonornyeckoro obwectsa npu PAH (3—7 anpens
2017 r., Cankr-letepbypr). Cl16., 2017. C. 63-64.

MasyxuH B.H. MNMo3gHeBu3enckmne n cepnyxoBckme KOHOAOHTbI KOxHoro Ypana // Feonornvecknii C6opHmK
Ul Yoba PAH, 2011. Ne 9. C. 63-73.

Richards B.C. Report of the Task Group to establish a GSSP close to the existing Visean-Serpukhovian
boundary // Newsletter on Carboniferous Stratigraphy. 2013. Vol. 30. Pp. 35-39.

Skompski S., Alekseev A., Meischner D., Nemirovskaya T., Perret M.F., and Varker V.J. Conodont distribu-
tion across the Viséan/Namurian boundary. Courier Forschungsinstitut Senckenberg, 1995. Vol. 188.
Pp. 177-209.
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DOLOMITIZATION OF THE FRASNIAN LIMESTONES (KOIVA RIVER SECTION,
MIDDLE URALS)

Artemiy L. Anfimov

Institute of Geology and Geochemistry, Ekaterinburg, Russia

AONTOMUTU3ALNA HA TPAHULIE MEXXAY U3BECTHAKAMU
HUWXHE-CPEOHE®PAHCKOIO U BEPXHE®PAHCKOIO NOAbAPYCOB
®PAHCKOI'O AAPYCA JEBOHA B PA3PE3E P. KOUBA CPEOHEIO YPANA

A.Jl. AHbumos

MHcmumym 2eonozuu u 2exumuu, EkamepuHbype, Poccusi

OnucbiBaeMblvi pa3pes 6bin n3yvyeH aBTopom BO BpeMs nonesbix padot 2013 roga (AHDu-
moB, Bopowwunos, 2014). B mupe n EBpone xopoLio n3sectHo KenbBacepckoe cobbiTme Ha rpa-
HMLE N3BECTHSIKOB (PPaAHCKOro 1 haMeHCKOro ipycoB AeBOHCKOM cucTeMbl naneo3os (Benpman,
KopHeeBa, 2007). 310 GuoTnyeckoe cobbiTe OTMEYEHO HE TONIbKO MaCCOBbIMU BbIMUPAHUSAMU
MOPCKOWN (payHbl Maneo3os, HO U NPOCMOSMU YepHbIX aprunnuToB, (PUKCUPYIOLWMX 3TO aHOK-
cuagHoe cobbiTne (puc. 1). B pa3spese Ha p. KonBa oTmeyeHbl ABe Takne BO3pacTHbIE rpaHuLbl
BHYTpW KapboHaTHbIX NOPOA, YCTAaHOBNEHHbIE MO MUKpodhayHe dopammuHudep (puc. 2, 3). OgHa
N3 Takux rpaHuL, yctaHoBneHa npu onucadum boratckoro Kamua (AHdumos, Bopowwunos, 2014).
[pyras ogHoBO3pacTHas rpaHuLa — Ha npaBoM Bepery p. KoriBa HanpoTue Typuctudeckomn 6asbl
3atepsHHbIN MUp. Ha MeCTHOCTM 34eCb pa3BUTbl CKallbHble KOPEHHbIEe BbIXOAbl N3BECTHAKOB
NATHUCTBLIX 3a CYET HepaBHOMEPHOW AornomMuTu3aumn, obycrioBNeHHOW, BEPOSATHO, HEpPaBHO-
MEPHbIM MPOrPEBOM U3BECTHAKOB 1 AEATENbHOCTLIO HArpeTbiX pacTBOpPOB, boratbix MoHamu Mg
n Fe (puc. 4). Takas xxe gonomutmnsauma Habnogaetca no Bcemy paspesy Ha p. Konsa. o cytu
3Ta JONOMUTU3auuns — O4HO M3 NOCNEeACcTBUA yxXe ynoMsaHyToro KenbBacepckoro codbitusa B6mnm-
31 rpaHu1Lbl (bpaHCKoro 1 hameHcKoro BekoB. 1o KOMMNNeKkcy pakoBuH hopamMuHudep Bce ns-
BECTHSKN OTHECEHbI aBTOPOM K cbpaHckomy apycy (AHpumos, 2012).

OpHon 13 npuuvH KenbBacepcKoro BbIMUPAHUS MOPCKOW (payHbl, BEPOSATHO, MOCHYXWUIO
pes3koe MOHWMXKEHME YPOBHA MOpPS: Ha 3anagHoM CKroHe Ypana 3Tto cobbitve npmeeno kK ¢op-
MUPOBaHMIO BPaxmMonoaoBbIX pakyLUHSAKOB — 6apMuHCkMx cnoes (ApTiowkoBa u ap., 2011), Ha
BOCTOYHOM CKIOHE B pa3pe3ax Ha p. Pex aTa rpaHuua BelipaxkeHa cnabo 1 pacno3HaeTcs TonbKo
Mo CMeHe KOMMMNEKCOB hayHbl U NPOSIBNEHNIO reMaTtuTu3aunm (BeposiTHO, pesynbrata gesTenb-
HOCTK BGakTepuin, okMCASLWMX xeneso). B pesynsrate nameHeHnsa guamnko-reorpadmyeckmnx yc-
NOBMIN OCAOKOHAKOMNIEHUS B HaYane oaMeHCKOro Beka 13 paspesoB McYe3aT MHOMNe 3eneHble
N KpacCHble BOAOPOCNN, HEKOTOpbIE LiMaHobakTepuu, T. €. UMEET MECTO Aerpagaums B passutum
anbrodgnopsl (AHdumos, 2015). MHorve npeacraBuTeny naneo3oncKkon anbrodriopbl Ypana
onucaHbl B MOHorpadum (Yysawwos, LWynckuin, 1988).

AHdummos A.J1. 3Tanbl pa3BMTUS N3BECTKOBLIX BOAOpOCnen AeBoHa Ha Ypane // Nlutocdepa. 2015. Ne 5.
C. 57-68.

AHdumor A.Jl. buocTtpaturpadpusa AEBOHCKMX KapboHaTHbIX OTMOXeHun Bonro-Ypanbckon obnactu u
Ypana Ha ocHoBe cdopamuHudep // ExxerogHnk-2011. Tp. UM YPO PAH, 2012. Bein. 159. C. 3—7.
AHdumos A.Jl., Bopowwunos A.W. HepaBHOMepHOCTb pasBUTUA M3BECTKOBOM anbrodnopbl B paHe
1 nosgHedpaHckuin atan passuTus (paspes Ha nesom bepery p. Konea y noc. Kycbe-AnekcaHapos-

ckum MNepmckoro Kpas) // Exeroghunk-2013. Tp. UM YPO PAH, 2014. Bein. 161. C. 3-6.

Aptiowkosa O.B., Macnos B.A., MasyxvH B.H. n gp. Tunoeble pa3pesbl eBOHA U HWXKHEro kapboHa
Ha 3anagHom ckrnoHe KOxHoro Ypana. lNyTeBoguTenb NOfeBOn 3KCKYpCUW nepen MexgyHapogHon
KoHepeHLUmen «buocTpaturpadus, naneoreorpachmss u cobblTUs B A€BOHE U paHHEM KapboHe»
(Yha, Ctepnutamak, Poccus, 20-25 mionsa 2011). Ydha, 2011. 92 ¢.

BenmapH A.B., KopHeesa I A. [mobGanbHble reonornyeckue cobbiTna Ha pybexe dopaHCKoro n pameHcKo-
ro BekoB // BronneteHb MOWIT. O1a. reon. 2007. T. 82. Buin. 1. C. 48-68.

Yysawos b.U., LWynckni B.MN. CtpaTturpacduyeckue n cdaumnanbHble KOMNIEKChl N3BECTKOBLIX BOOOPOC-
new naneosos Ypana. M3secTkoBble BOAOPOCAN N CTPOMAToONnUThl (Cuctematuka, buoctpaturpacums,
daumnanbHbIi aHanu3). Hoeocubupck: Hayka, 1988. C. 98-125.
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Puc. 1. YepHble NpOoCronkmn OKpEMHESbIX Puc. 2. PakoBuHa dhopamuHudepsl Eotournaella
aprmunnntos BOGNM3n NOgHOXUSA ropbl jubrae, TMNNYHON TONBKO AN U3BECTHSKOB
LantaH-KameHb BepxHedpaHCKOro noabspyca

Puc. 3. PakoBuHa cpopamumHudpepsl Frondilina Puc. 4. MNatHucTas gonoMmntnsaumsi U3BECTHAKOB
SOroris, BCTpEYeHHas B U3BECTHSIKAxX TOro e Ha npaBoM Oepery p. KoriBa. N3BeCTHsK
BepxHepaHckoro Bo3pacrta BromMophHO-OETPUTOBDIN C OKPYTIbIMA

XenBakaMy MacCMBHbIX CTpoMartonopar
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JUSTIFICATION OF THE UNIT BOUNDARIES BY ISOTOPE DATA IN THE GZHELIAN-
SAKMARIAN CARBONATE MASSIF IN THE SUBPOLAR URALS

Anna I. Antoshkina

Institute of Geology of Komi Sciences, Ural Branch of the RAS

The Gzhelian—Sakmarian carbonate massif up to 330 m thickness from the Kozhym river in the
western slope of the Subpolar Urals is an organic structure like a skeletal mound. In the Gzhelian
of the skeletal mound, brachiopod coquinas up to 3 cm in thickness are composed by sharply
unsorted shells and their fragments from 1 to 5.5 cm. The boundary of the Carboniferous and
Permian is designated on an irregular-bedding limestone top of 65 cm in thickness. A lamination
is marked by pyrite and microbial clots and characterizes sedimentation in semi isolated lagoon
environments. The Asselian brachiopod fauna is very diverse and forms layers up to 50 cm and
small banks of 20—60 cm of length with shells and their fragments. Foraminifers are most common
in the Upper Asselian (Remizova, 2000). In the Sakmarian, brachiopod banks do not show a great
diversity of species and sizes of shells (0.3-4 cm) compared to the Asselian. Carbon-oxygen
isotopic data obtained from the least altered of the middle part of brachiopod shells allowed
quite clearly to diagnose the boundaries of the Carboniferous-Permian as Asselian, Asselian and
Sakmarian together with lithological indicators and dating by foraminifers, brachiopods (Figure).
An analysis of the foraminifera permits an interval between 267-293 levels to be dated as Upper
Asselian fusulinid Zone (Sphaeroschwagerina sphaera—Globifusulina firma Zone). Higher 295—
303 levels correspond to Lower Sakmarian. Thus, a middle part and completely lower part of
the Asselian Stage are partially absent in the skeletal mound. A similar situation is noted in the
depression facies of the Kozhym River (Saldin, 2002). The results of brachiopod shells isotopic
analysis from the skeletal mound show that the carbon isotope composition is characterized
by higher values of A™*C, 3.2...7.0%0 and A0 of 22.5...30.1%o in brachiopod shells compared
to normal marine carbonate (—2...2%0 and 28...30%o accordingly). These data suggest that the
samples studied did not show the isotope composition of brachiopods of normal marine conditions
during various stages of the skeletal mound formation, suggesting unusual settings in which the
brachiopods existed. Deviations greater than 1-2%o in the isotopic composition of carbon and
oxygen may be caused by changes in the carbon isotopic composition of atmospheric CO? during
that time. The increased amount of heavy oxygen isotopes can be related both to a marine water
regression-transgression and to aridization-humidization of the climate. The eustatic sea level
drop on the Gzhelian—Asselian boundary caused by Gondwana glaciation, the Uralian stage of
the Hercynian orogeny, and regional tectonic events resulted in the appearance of extensive
erosional areas. This, in turn, led to a change in paleolandscapes, paleoecology, and increased
continental washout.

Remizova, S.T. (2000). Lower Permian fusulinoids in the Kozhym River section (Subpolar Urals) // Pan-
Arctic Palaeozoic Tectonics, Evolution of Basins and Faunas. Ichthyolith Issues Special Publication 6,
Syktyvkar, Geoprint: 93-97.

Saldin, V.A. (2002). New data on geology of Lower Permian deposits in the Kozhym River, Subpolar Urals.
In: Antoshkina, A.l. (ed.), Lithogenesis and geochemistry of sedimentary formations of the Timan—
Urals region: Is. Institute of Geology Komi Scence Centre RAN, 111: 11-33 [in Russian].
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Figure. A relationship between an isotope and brachiopods data in the Kozhym skeletal mound of the
Subpolar Urals. Key: 1-3 — limestones. 1 — massive bioclastic, 2 — cloddy mud-grained, 3 — biohermal.



THE INDUAN HUMIDIZATION WITHIN MOSCOW SYNECLISE:
EVIDENCE AND POSSIBLE CAUSES

Mikhail P. Arefiev’ 3, Vladimir N. Kuleshov?

" Geological Institute of RAS, Moscow, Russia
2Kazan Federal University, Kazan, Russia
3 Museum of Natural History of St. Alexius, Yaroslavl Region, Russia

Geological, paleontological and isotope-geochemical data suggest that, against the
background of global warming, the arid and semi-arid climate that existed in Perm, on the Moscow
syneclise in the Induan time (Early Triassic), changed and became more humid.

This can be evidenced by:

1. On the Permian-Triassic boundary, in the Induan, in the northern part of the Moscow
syneclise, a sharp activation of the Ural feeding province was noted. At this time, the thickness
of the conglomerates at the base of the river incisions increases sharply, and an increase in the
thickness and length of alluvial sand lenses takes place. The data indicate a maximum activation
(peak energy) of the Ural rivers in the Induan, which could be a consequence of humidization.

2. In the Induan, most often there are neorachitomous labyrinthodont Tupilakosaurus sp.
(Ivakhnenko et al., 1997). Their universal distribution may indicate the widespread development
in the Induan of permanent bodies of water suitable for habitation. Hydromorphic lycopsids
Pleuromeia rossica and their spores (Yaroshenko, Lozovsky, 2004) widely distributed, which
allows us to assume a periodically-intensive watering of their ecotopes, associated with seasonal
humidization of the climate.

3. The values of 8'®0 in pedogenic carbonates of the Induan are on average lower in
comparison with Permian carbonates. 8'%0 fluctuates mainly from 21.5 to 25 %, SMOW (the
basin of the Vetluga river). This indicates the cessation of evaporation processes typical for the
Permian time, and indicates a more stable hydrological and climatic regime. The distribution of
the fluvial system of the Ural feeding province at the end of Perm correlated with a progressive
decrease in "0 values in continental carbonates. This is also interpreted as a consequence of
regional humidization.

Specific features of variations in oxygen isotope composition of carbonate deposits in the
marine sequences of China, Iran, Austria and ltaly (Heydari et al., 2001) indicate warming at the
Permian-Triassic boundary. There is evidence of warming at the Permian and Triassic boundar-
ies, obtained from the isotopic composition of oxygen of conodonts (Chen et al., 2013; Sun et
al., 2012). The cause for the regional humidization of the climate of the Moscow syneclise, which
was in the middle latitudes at the beginning of the Triassic, could have been the Late Herzinian
orogenesis of the Ural mountain system and the seasonal increase in precipitation of the middle
latitudes as a result of global warming.

This work was supported by the Russian Foundation for Basic Research (project no. 16-05-00706-a).

Chen B., Joachimski M.M., Sun Y. et al. (2013) Permian ice volume and palaeoclimate history: oxygen
isotope proxies revisited. // Gondwana Research, Vol. 24, pp. 77-89.

Heydari, E., Wade, W.J., Hassanzadeh, J. (2001). Diagenetic origin of carbon and oxygen isotope
compositions of Permian—Triassic boundary strata. Sediment. Geol. 143, 191-197.

Ivakhnenko M.F., Golubev V.K., Gubin Yu.M. et al. (1997) Permian and Triassic tetrapods of Eastern
Europe. Tr. Paleontol. Inst. Russian Akad. Nauk, Vol. 268, pp. 1-216 (in Russian).

Sun Y., Joachimski M.M., Wignall P.B. et al. (2012) Lethally hot temperatures during the Early Triassic
greenhouse. // Science, Vol. 338, pp. 366—-370.

Yaroshenko, O.P., Lozovsky, V.R. (2004). Palynological assemblages of continental Lower Triassic in
Eastern Europe and their interregional correlation. Paper 1: Palynological assemblages of the Induan
Stage. Stratigraphy and Geological Correlation, 12: 275-285.
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THE TOURNAISIAN (EARLY CARBONIFEROUS) BRACHIOPODS FROM
THE MOBARAK FORMATION, (SHOTORGARDAN SECTION, WEST OF DAMGHAN)
EASTERN ALBORZ (NORTH IRAN)

Maryamnaz Bahrammanesh'’, Hamzeh Rezaee?, Hossein Mossadegh?®

" Geological Survey of Iran, Assessment and Research Center, Ph.D. Paleontology and Stratigraphy
2MS.C. Paleontology and Stratigraphy from Kharazmi University, Iran-Tehran
3 Ph.D. Paleontology, Kharazmi University, Iran-Tehran

Following detailed stratigraphic work on the Mississippian marlstone and bioclastic limestone
of the Mobarak Formation of the Alborz Mountains in North Iran, twenty nine of the most
important brachiopod taxa are here systematically described and illustrated. The ranges of the
taxa are given along the Kuh-e-Shotorgardan stratigraphic section, located west of Damgham.
The examined brachiopod species date the base of the Mobarak Formation to the Tournaisian.
Brachiopod occurrence is instead scanty at its top.

The Brachiopods are as follows: Leptagonia analoga (Phillips, 1836), Buxtonia sp.
ind., Marginatia sp. ind., Marginatia vaughani (Muir-Wood, 1928), Tomiproductus sp. ind.,
Tomiproductus elegatulus (Tolmatchoff, 1924), Tomiproductus cf. vaughani (Muir-Wood)
Schellwienella sp., Rhipidomella michelini (Leveille, 1934), Hemiplethorhynchus aff. H. crussus
Gaetani, 1968, Septemirostellum? aff. S. tereticostu Roberts, 1971, Rossirhynchus adamantinus
Gaetani, 1968, ?Athyris sp. ind., Lamellosathyris lamellosa (Leveille, 1934), Cleiothyridina
sp. ind., Cleiothyridina kusbassica Beznosova in Sarytcheva, Sokolskaya, Beznosova and
Maksimova, 1963; Cleiothyridina aff. C. obmaxima (McChesney, 1861), Gerankalasiella sp. ind.,
Composita sp. ind., ?Densalvus sp. ind., ?Martinia sp. ind., Parallelora sp. ind., Unispirifer spp.
ind., Unispirifer (Unispireifer) aff. U. striatoconvolutus Benson and Dun in Benson, Dun and
Brown, 1920, ?Atylephorus sp. ind., Tylothyris aff. T. transversa Roberts, 1971, Torynifer sp. ind.,
Syringothyris carteri (Hall, 1857), Cranaena sp. ind.

The palaeobiogeographic affinity of the Tournaisian brachiopods from North Iran indicates
a closer relationship to North America, Western Europe and the Russian Platform than to cold-
water Australian faunas, confirming the affinity of the other biota of the Alborz Mountains. This
can be explained by the occurrence of warm surface-current gyres widely distributing brachiopod
larvae across the Paleo-Tethys Ocean, where North Iran as other peri-Gondwanan blocks acted
as staging-posts.

Angiolini, L., Gaetani, M., Muttoni, G., Stephenson, M.H., & Zanchi, A., (2007). Tetjyan oceanic currents
and climate gradients 300 m.y. ago. Geology. 35 (12): 1071-1074.

Bahrammanesh, M. 2008. Brachiopods from the Early Carboniferous of North Iran: Classification,
Biostratigraphy and Paleobiogeography. Ph.D. Thesis, Milan University.

Bahrammanesh, M., Angiolini, L., Antonelli, A. A., Aghababalou. B. & Gaetani, M. (2011). Tournaisian
(Mississippian) brachiopods from the Mobarak Formation, North Iran. GeoArabia, Vol.16, Ne 3,
pp. 129-192, Gulf Petro
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CHANGES IN MIDDLE AND LATE PERMIAN RAY-FINNED FISH FAUNAS
OF EUROPEAN RUSSIA - CAUSES, SIGNIFICANCE, GLOBAL CORRELATION

Alexandr S. Bakaev

Kazan Federal University, Kazan, Russia

M3MEHEHUA B CPEOHE- U BEPXHEMNEPMCKUX ®AYHAX JTYHEMNEPBIX Pblb
BOCTOYHOW EBPOIbI: MPUYUHbI, CNEACTBUA, MOBANBHAA KOPPENALIUA

A.C. bakaes

KasaHckul ¢pedeparbHbil yHUsepcumem, KasaHb, Poccus

Ha gaHHbI MOMEHT LUMPOKO UCMOMNb3YeTCa CXeMa 30HarnbHOro pacyneHeHus, npeasioxeHx-
Haa A.B. n M.I. MunHnx (2009). OgHako Bnepsble NogobHy cxemy npeanoxunu O.H. EcuH
n H.JI. Mawwun (1998). 1o HegaBHero BpeMeHu 3T1 CxeMbl NpeacTaBnsany ansTepHaTUBHbIE
BapuaHTbl 30HaNbLHOro pacyrneHeHus. OQHaKo 3TU CXeMbl MMEKT U MpUHLMNnanNbLHOEe Cxoa-
CTBO — B 060UX Cnyyasx BblAENATCA ABa O4eHb HonbLlUMX 3Tana pasBuTus ayHbl: C MHOEKC-
pooamu Platysomus v Toyemia. PacnpocTpaHeHne JaHHbIX TaKCOHOB OXBaTblBAET CPELHIO
N BEPXHIO NepMb COOTBETCTBEHHO. Tak, A.B. n M.I. MuHux nposogunu rpaHuuy B OCHOBa-
HUK ceBepoaBUHCKOro Apyca, a [1.H. EcnH — npumepHo B cepeanHe BepxHeceBeponBMHCKOIo
noabsipyca.

N3yyeHne cobcTBeHHbIX COOPOB U3 cpeaHe- U BEPXHENEPMCKMX OTNoXxeHu BocTtouHon EB-
ponbl NO3BOMUIIO NPOBECTU CUHTE3 CYLLECTBYIOLLMX 30HASBbHbIX CXEM W YTOYHUTb rPaHULbl 30H.

Cynep3oHa Platysomus xapakTepusyeT HUXHIOK NepMb, Ka3aHCKUN N YPXKYMCKUA SipYChl,
a TaKXXe HWXHIOK MNOroBUNHY CEBEPOLBUHCKOro sipyca.

Cynep3oHa Toyemia xapakTepusyeT BEpXHIOK YacTb CEBEPOABMHCKOrO sipyca. HuxHAaA rpa-
HMLAa NPOBOAUTCS NPUMEPHO B CpeaHEeN YacTu CTPenbHEHCKON nayvkn Ha peke CyxoHe, TO ecTb
Tam, rae ee nposoaun [.H. EcuH. MHgekc poabl Platysomus n Toyemia HAKOrga He BCTpevarTcH
B MECTOHAXOXOEHUSIX COBMECTHO.

CeBepoaBuHCKas CcMeHa UXTUOdayHUCTUYECKUX FpynnMPOBOK MPUMEPHO coBnagaeT no
BPEMEHU C KPYMHbIMW NEpeMeHamMm B KOMMMAEKcax Apyrnx aneMeHToB 6uoTel. MHTepecHo To,
YTO B KOHLE paHHECYXOHCKOro BpeMeHu BOAHbIM Briok TeTpanod nepecTtpournca n npuobpen
«MNO3aAHEeNepMCcKM» 0BnuK: NOSABUINCE XPOHNO3YXMAabl, ABUHO3aBPbl, MUKPOGOHbI. HazeMHbIv
KOMMNIIeKC TeTpano U3MeHUrcs OQHOBPEMEHHO C KoMmnekcamu nydenepbix pold (Fonybes
n ap., 2015). CoobuwectBa pbi® NOYTM He NpeTeprneny U3MEHEHUN C YPXKYMCKOrO BPEMEHN.
[MpakTuyeckn coBnagaeT No BpeMeHU KpynHenwas nepectponka coobLecTs AByCTBOPYATbIX
monntockoB (Cunantbes, 2015). YyTb paHblie (B Hayane CeBEepPOLBMHCKOrO BPEMEHWU) Npo-
N30 3HaYnUTENbHbIE NepecTporkn B hayHe octpakog (Molostovskaya, 2005). NMpumepHo
B 3TO XXe BpPEeMs NPOMCXOOAT BaXKHeWLIMe NepecTponkyn BO (priopucTUYECcKMx coobLiecTBax
(Ecaynosa, 1998). lNpaBga, oCHOBHble NepeMeHbl B coobLiecTBax HaceKoOMbIX MPOU3OLLNK
HEeCKonbKo nosxe, B paHHeBATckoe Bpems (Aristov, 2013). Takum 06pas3om, Mbl MOXXEM FOBO-
pUTb O CEBEPOABMHCKOM BOCTOMHOEBPONENCKOM BuoTnyeckom kpusnce. Ecte aBe rmnotessl,
00OBbACHSAOLWNE CMEHY COCTaBa UXTMOKOMMNEKCOB. [lepBad rmnotesa: CMeHa xapaktepa Bogo-
€MOB — 3aMblkaHue nx B 6eCcTouHble Merkue, U30NMPOBaHHbIE U, BO3MOXHO, NEPUOaNYeCcKu
nepecbixatowme osepa. Bropas runoresa: BHYyTpMOMOLEHOTUYECKME MEPECTPONKN U paspy-
WeHe KoadanTuMBHbIX Nap «XULLHWKA W XepTBbl». B nonb3dy nepBon rmnotesbl roBOpUT TO,
4YTO NOCMe Kpu3nca OYeHb LUMPOKO pacnpocTpaHaTca Toyemia — 3acaHble XULWHUKKU U, MO
MHEHUI0 aBTopa, Npeakn coBpemMeHHbIX Polypterus. V13 HMXKHEro n cpefHero Tpnaca usBecT-
Hbl ewe aBa 6nuskmx Kk Toyemia poga, BEPOATHO, ABNSAOLWMECA ero noToMkamu: Evenkia n
Oshia (Sytchevskaya, 1999). JaHHble no cTpoeHuto ckeneToB Evenkia n Oshia yka3sbiBatorT,
4YTO OHWM He Bbinn NpsMmbiMK nNpegkamu Polypterus, HO hopmupoBanu GrM3KOPOLACTBEHHYIO
BeTBb (Sytchevskaya, 1999). BeposaTHo, Toyemia, Evenkia v Oshia mornu gbllwatb atmocgep-
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HbIM Kncnopogom (kak un Polypterus) v 6binn npeagantupoBaHbl K 9BTpodmKaumm BOGOEMOB.
B nonb3y BTOpOM rMnoTesbl roBOPUT 3HAYUTENBHO M3MEHMBLUAACS Tpodumyeckas CTpyKTypa
BOA4OEeMa — cpeaun pbib BoiIMepnu (Unv cTann 04eHb ManoyvymMCcneHHbIMM) NPaKkTUYeCcKn BCe CKne-
podaru, 6eHTocknepodarn n nnaHkTodaru.

Hanbonbluee cxoacTBo cpefHe- 1 no3gHenepMckon nxtnodgayH BoctouHon Esponbl Habnto-
AaeTca Mexay 3anagHOeBpPONEeNCKUM LeXLUITEMHOM 1 Ka3aHCKMMU NPpUBpPEXHO-MOPCKMMUN OTIO-
XeHuamu BoctouHo-EBponenckon nnatgopmsbl (Aldinger, 1937). ECTb 1 HECKONbKO OBLLMX BU-
noB: Acrolpholis stensioei, Palaeoniscum freieslebeni, Acrolepis sedgwicki, Boreolepis jenseni,
Muensterichthis buergeri (?), n obwmnx pogos: Elonichthys, Pygopterus, Platysomus (EcuH,
1995). Kpome Toro, Hamn B nutepatype (Schaumberg, 1996) BcTpedeHbl hoTo 06pasLoB, KO-
TOpble MOXHO onpenenuTb kak Kazanichthys (Schaumberg, 1996, puc. 22a,b) n Palaeostrugia
(Schaumberg, 1996, puc. 23). B yp>xymckoe 1 paHHeceBepoaBUHCKOE BpeEMSI A3HAEMU3M MOCTe-
NMEeHHO HapacTaeT No Mepe CMeHbl NPUBPEXHO-MOPCKMX 0OCTaHOBOK KOHTUHEHTASTbHBIMU U, K KOH-
by ypxxyma gocturas 6onee 70 %; nossnatotca ABa aHAeMUYHbIX oTpsaga — Discordichthyiformes
n Eurynotoidiformes. OgHako npogomkatoT octaBaTbesa obwme poabl Platysomus, Elonichthys,
Acropholis v nosiBnsitotca asa poga (Uranichthys v Strelnya), ovyeHb 6nuskue k Palaeoniscum v
Reticulolepis. NepenoMHbIi MOMEHT HacTynaeT BO BTOPOW MOMOBMHE CEBEPOLBUMHCKOIO Apyca,
npun kKotopom Platysomus, Elonichthys, Uranichthys nonHocTbio BbiMUpatoT. B BATCKoe Bpems
BHOBb NOSABIISIETCS eLle oauH obLwmi poa — Boreolepis. OgHako B TOMEMNEBOM CYNEPUXTUOKOM-
nnekce Strelnya, Boreolepis, Acrolpholis o4eHb ManoyYncrneHHbl U He UrparoT 3Hadmmoun ponu. 1o
HeaBHero BpeMEeHN CYMTaroch, YTO Ha rpaHuue nepmm n Tpuaca Ha BocTouyHo-EBponerickomn
nnargopme cylectByeT 6onbLIon cTpaTurpamuyecknin nepepbis, OXBaTbIBAOLWNA 3HAYNTENb-
HYH 4acCTb BY4arnuHCKOrO U BECb YaHCUHCKUIN spyc MexayHapoaHom cTpaturpadouyeckon LwKa-
Nbl, @ UeXWTenH, NOMHOCTbIO BXOASLLMIA B ByHanMHCKNIA SIPYC, YHaCTUYHO COOTBETCTBYET TONbKO
CaMou BepXHen 4YacTu BATCKOro spyca. V3 BbllleckasaHHOro crieqyeT, YTo Koppensuus no uxXTuno-
(hayHe BOCTOHYHOEBPOMENCKMX OTIIOXKEHUN 1 LieXLITEHA HE TOYHA U Aaxe Takue KpynHble 6ro-
LEeHOTUYECKNE NepecTPOnKn, Kak CEBEPOLBUHCKUIA KONOMMYECKNIN KPU3UC, HE MPOCTIEXMBAKOTCS
B Apyrmx buoreorpacmnyecknx npoBUHLUSAX.

lMpobnematnyHa koppenauna ¢ [oHaBaHcKoW MxTUodpayHon. BONbLUMHCTBO TFOHOBAHCKMX
TAKCOHOB SIBMSIOTCS «reHepanv3oBaHHbIMUY ManeoHUCKaMu, UMEKT LOCTAaTO4YHO MHOMO Mnesu-
OMOP@HbIX YEePT N NPOUCXOOAT OT FOHABAHCKUX KaMEHHOYIOSbHbIX akTUHONTEpPUrnn. N3yyeHne
nUTepaTypHbIX AaHHbLIX NPUBENO K BbIBOAY O TOM, YTO B No3gHeM KapboHe CBA3M NPeCHOBOAHbIX
nxtnocpayH CesepHoro 1 KOXXHOro nonywapum HapyLmnmncb, 1 ¢ TOro MOMeHTa 3BOSIOLNA UXTUO-
rayHbl B 3TUX permoHax npotekana OTHOCUTENbHO He3aBMCMMO. EcTb TonbKko ABa poaa, obHapy-
XEHHbIX B CpeaHe-BEPXHENEPMCKNX OTNIOXEHUAX Kak [OHABaHbI, Tak 1 B JlaBpasun — Atherstonia n
Elonichthys. Bun Elonichthys whaitsi onncan un3 nosgHen nepmu KOxHon Adppuku (Broom, 1913).
Bupn Acrolepis adamsi, onucaHHbin n3 cpegHen nepmun KOxHon Adpukn (Broom, 1913), nomelueH
B popg, Acrolepis oLunbo4HO 1, BEPOATHO, NpuHaanexut K pogy Elonichthys (Gardiner, 1962). Poa
Elonichthys nmeeT o4eHb LUMPOKOe cTpaTurpadmyeckoe pacnpocTtpaHeHne (¢ kapboHa, BO3MOX-
HO, no Tpuac). Ero npegok mor NpoHUKHYTL B KOXXHOE nonyliapue 1 3BOMLMOHUPOBaTL B N30-
nsuMn OT ApYyrMx TakCoHOB pofa (T. e. obpasoBbiBaTb AN3PYNTUBHLIM apean). B pog Atherstonia
BXOOAT CEMb BMAOB 13 NO3AHEN NepMu 1 paHHero Tpuaca tOxxHon Adpuku, Asctpanun, Magara-
ckapa, Poccumn (Xabakos, 1928; Broom, 1913; Woodward, 1893, 1899, 1902; Takai, 1976). NMpun
9TOM BOCTOYHOeBponenckas Atherstonia razumovsky (YpXXyMCKUA Apyc) siBnsieTcs Hambonee
paHHUM BMAOM poga. Mbl Buanm aBe BO3MOXHbLIX NPUYUHBI NOA0GHOM n3bupatenbHocTu. JInbo
npeacraBuTeny poga NpoHuKknu m3 CesepHOro nonywapus (rae poa U BO3HUK) Yepe3 MOopCKue
npoctpaHcTBa (Atherstonia madagascariensis n3BectHa 13 paHHETPUACOBbLIX MOPCKUX OTHOXe-
HM Magarackapa, YTo KOCBEHHO CBUOETENbCTBYET B MONb3Y 3TOro npeanonoxexus). Jinbo poa
cchopmupoBarncs B no3gHemM kapboHe, HO He nornar B reonornyeckyto NeTonnucb us-3a Manovmc-
NIEHHOCTW, a BMOCNeACTBMM TakK e, kak u Elonichthys whaitsi, o6pasoBan gu3pynTuBHbIA apearn.

B cpegHe- n nosgHenepmckux dpayHax Kutas (Lu, Chen, 2010; Poplin et al., 1991) n Kasax-
ctaHa (KasaHueBa-CenesHeBa, 1981) cxoaHbix ¢ BocToyHoeBponenckon nnatopmMon Takco-
HOB BMOOBOIO M POAOBOrO paHra HeT.
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FIRST TOURNAISIAN (LOWER CARBONIFEROUS) CONODONTS FROM
THE NEW SIBERIAN ISLANDS (RUSSIAN ARCTIC) AND THEIR BIOGEOGRAPHICAL
SIGNIFICANCE

Valeryi V. Baranov

Institute of Diamond and Precious Metals Geology, Yakutsk Research Center, Siberian Division, Russian
Academy of Sciences, Yakutsk, Russia

To the present time, conodonts from the Tournaisian (Lower Carboniferous) deposits of the
New Siberian Islands have not been known. Earlier, we described several species of conodonts
from the Famennian deposits of the Belkovsky Island (Baranov et al., 2016). From the limestones
of the south-west Kotelny Island together with the Early Turnaisian brachiopods Unispirifer
tornacensis (Koninck) (samples 25-v14-49/1 and 25-v14-49/2, collection by V. Yershova,
2014), we identified the conodonts Bispathodus aculeatus aculeatus (Branson & Mehl, 1974),
Clydagnathus unicornis (Rhodes, Austin and Druce, 1969), Ctenognathus sp., Fungulodus
sp., Hindeodella sp., Ligonodina sp., ? Lochriea sp. (1941), Lonchonodina sp., Mitrellataxis
cf. coronella (Chauff & Price, 1980), Neoprioniodus scitulus (Branson and Mehl, 1940), N. sp.,
Ozarkodina sp. (1957), and Spathognathodus sp.

Bispathodus aculeatus aculeatus occurs in the Upper Devonian, Famennian—Lower
Carboniferous, Turnaisian, Middle expansa — crenulatus Zones. Clydagnathus unicornis is
found in the Lower Carboniferous, Tournaisian, Lower crenulatus—Lower typicus Zones, Poland;
Tournaisian—Visean, texanus—muricatus Zones, south of Central Iran; Pennsylvanian, Gnathodus
bilineatus—Declinognathodus inaequalis Zone, Hina Limestone, and Southwest Japan. The
representatives of Fungulodus sp. appear in the Famennian of the Omolon Massif (Gagiev,
1979) and disappear in the Middle Tournaisian of north-western India (Chauff, Price, 1980).
Mitrellataxis cf. coronella appears in the Upper Devonian of North America, and is known to be
found in the Lipak Formation (Middle Tournaisian) of north-western India. Neoprioniodus scitulus
appears in the Lower Carboniferous (Chester) of North America. Ozarkodina compressa was
described from the Lower Carboniferous (Chester), Golconda, Glen Dean, Menard, and Kinkaid
Formations of lllinois, Indiana, and Kentucky (U.S.A).

The work was performed under the plan NIR IGABM RAS and was partly supported by
the Russian Fund of Basic Researches (Grant 15-45-05024) and the Second Yakut complex
expedition.

Baranov V.V., Sokiran E.V. & Blodgett R.B. (2016): Late Devonian (Famennian) brachiopods, conodonts,
biogeography and sedimentary geology of Bel'’kovsky Island (Russian Arctic)}-Record 5. New Mexico
Museum of Natural History and Science Bulletin, 74: 13-24.

Chauff K.M. and Price R.C. (1980): Mitrellataxis, a new multielement genus of Late Devonian conodont.
Micropaleontology, 26: 177—188.

Gagiev, M.Kh. (1979). Conodonts from the Devonian/Carboniferous boundary deposits of the Omolon
Massif. In: Field Excursion Guidebook for Tour Y, Biostratigraphy and Fauna of Devonian-Carboniferous
Boundary Deposits. Pacific Science Congress, 14th Khabarovsk, USSR, August 1979, Supplement
2,3-104.
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Figure 1. Bispathodus aculeatus aculeatus (Branson & Mehl), A—E — Pa elements: A—C — upper, lateral
and lower views, D—E — Pa element, upper and lateral views. Clydagnathus unicornis Rhodes, Austin &
Druce), H, | — Ctenognathus sp., lateral views. J—L — Pa elements: Fungulodus sp., lateral views.

M, N — Hindiodella sp., lateral views. O — Ligonodina sp., lateral view. P-R — Mitrellataxis cf. coronella
Chauff & Price, lateral views. S, T — Neopriniodus scitulus (Branson and Mehl, 1940), lateral views.

U, V — Ozarkodina sp., lateral views. W, X — ? Lochriea sp., lateral and lower views. Y-AA —
Neopriniodus ? ssp., lateral and lower views. BB—DD-Lonchodina sp., lower views. EE-FF —
Spathognathodus sp., lateral and lower views; south-west Kotelnyi Island, Russian Arctic, Lower
Carboniferous, Lower Tournaisian; the length of a rule mark is 100 microns.
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GEOLOGICAL-GEOPHYSICAL MODEL OF THE STRUCTURE
OF THE PRE-JURASSIC BASE OF CENTRAL PART OF THE WEST SIBERIAN PLATE

Elena V. Belova, Sufiya F. Kulagina, Galina A. Chernova, Adelina V. Tugareva

V.I. Shpilman Research and Analytical Centre for the Rational Use of the Subsoil, Tyumen, Russia

FEONIONr0-reOPU3N4YECKAA MOLAEJIb CTPOEHUA NOKOPCKOIroO OCHOBAHUA
LLEHTPANNIbHON YACTU 3ANAAHO-CUBUPCKOW NNUTHI

E.B. benosa, C.®. KynazuHa, I''A. HYepHoea, A.B. Tyzapesa
AY HAL| PH um. B.W. llInunbmana, TromeHb, Poccusi

B paborte paccmartpuBaeTcsa reonormyeckoe CTpoeHue LOKPCKOro OCHOBAHUS LeHTpanb-
Hon 4vactn 3anagHo-Cubupckon nnutbl (3CI1) (Tepputopus XMAO-HOrpbl) Baonb cybuum-
POTHOrO pPernoHanbHOro cencmmuveckoro npodpuns (puc.). dyHgament 3CI1 npeacrasnser
cobon cermMeHT 3eMHOW KOpbl, CIOXEHHbI OCaflOMHbIMU, MEeTaMopMUYECKUMN U MarmaTu-
Yyeckumu popmaumnamm gokembpus, naneosod n ahdy3mBHO-0Cag0YHBIMU TOMLLAMUN HUXKHE-
ro-cpefHero Tpuaca, Kotopble C YrrnoBbIM U cTpaTurpadMyeckumMm Hecorrnacuem nepekpbiThbl
0Cafo4YHbIMM TOMnwaMm mMe3030s M KanHo3os (boukapes n ap., 2003; Cypkos n gp., 1981;
MBaHoB, 2014). MNpegnoxeHHaa mogenb CTPOEHUS OOKPCKOro paspesa Baonb npodpuns 13
OCHOBaHa Ha KOMIMMEKCHOM cercMoaumanbHoOM aHanmse BOJSIHOBOro Mofd, KOTopoe OT-
paxaeT npexae BCero crterneHb AUCNOUMPOBAHHOCTU NopoA. BellecTBeHHbIN cocTaB rnpak-
TMYECKM HE HaxoauT OTOOpaXeHus B CEMCMUYECKON BOMHOBOMW KapTUHE, €ro MOXHO NULb
nNpeanonoXuTb MO COMOCTaBMEHUIO C pesynbraTamu UHTeprnpeTaumMyM OaHHbIX rpaBUMETpU-
YeCKOW, MarHUTOMETPUYECKON CbEMOK U CXEMOW reoriorm4eckoro CTpoeHus nopon pyHaa-
MEeHTa, MOCTPOEHHOW C y4eToM AaHHbiX rnybokoro 6ypeHus. Hanbonee BbipasntenbHbIMU
ABNAIOTCA NapannenbHOCNoOUCTble cencmodaumnm, xapakTepHble Ans TpUuacoBbiX rpabeHoB.
Kak npaBuno, ons naneo3oncKoro CEeMcMOKOMMSIEKCa XapaKTEPHO OTCYTCTBUE MPOTSKEH-
HbIX OTpaXkaloLUX ropu3oHTOB, X aMNAUTyAbl NPENMYLLECTBEHHO Cnabble U U3MeHYUBbIE.
dyHOaMeHT xapakTepusyeTcss BGnokoBbIM CTpoeHueM, 60MnbLUMM KONMYeCcTBOM pPasrfioMOB.
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npodounsa 13. Cocrasunu E.B. benoa, C.®. Kynaruna, I"A. YepHoBa, A.B. Tyrapesa
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Kpome Toro, oTMeyaroTcsi MHOrOYUCIIEHHbIE UHTPY3UK OT YNBTPAOCHOBHOMO A0 KUCIOro cocta-
Ba. B cOOTBETCTBMM CO CTPYKTYPHO-TEKTOHMYECKOW KapTon cbyHaameHTa 3CIM (2016), npodunb
nepecekaeT C 3anaja Ha BOCTOK 4 TEKTOHMYECKUX MerakoMmnsekca, Kaxabi U3 KOTopbiX MeeT
CNOXHOE CTPOEHNe 1 B pa3HOW CTeneHn pa3buTt CTpyKTypaMm paHHEME3030MCKON pUCHTOBOW CU-
cTembl — rpabeHamu, npornbamu. Ypanbcknin, XaHtoel-MaHcunckumn un LleHTpanbHo-3anagHo-Cu-
Bupckun Bnokn NpeacTaBneHbl CTPYKTypamMu repuMHCKON CKNaavyaToCTu C BbICTyNaMu OpPEeBHUX
MacCCUBOB, CaMblil BOCTOMHbIN 6r1ok — EHncen-TypyxaHckum — 6arikanungamm. CornacHo reosnoru-
YeCKoW KapTe A0pPCKMX oTnoxeHun 3anagHon Cnbunpn (CmupHos J1.B. 1 ap., 2016), B npegenax
bonee monoabix BrI0KOB (FePUUHCKMX) NOA4 0CaA0YHbIM YEXSTOM BCKPLIBAOTCHA OTIIOXKEHUS HUXK-
Hero, cpegHero, YacTU4YHO BEPXHEro naneosos n Tpuaca. HmxkHe-, cpegHenaneo3onckme oTno-
XeHna npeacTaBneHbl NPenMyLLeCTBEHHO TEPPUreHHbIMU, ClaHLEeBbIMM 0Opa3oBaHUAMU, pexe
kapboHaTHbIMK, C npocrnosMu addy3nBoB N nx Tydos. HepacuneHHble OTNOXEHUA BEPXHEro
AEBOHA-HWXHEro kKapboHa, CnoXeHHble criaHuamu, acddysnsamm, Tydamu, HePeLKO OCINOXKHEH-
Hble UHTPY3USIMW, 3aNONHAT HebonblUuMe BNaauHbl HA CKNOHAX naneonogHATUA. B 3anagHoum
yactn npocunb nepecekaet JlanuHcknn meranpornb, 3anonHeHHbIn 6asanstTamm N TeppureH-
HbIMW nopogamu Tpuaca u nepmo-tpmnaca. OTNOXeHUs Tpruaca Takke BbINONHAKT BOCTOUHbIV
CknoH CepruHcKoro KynonosuaHoro nogHATUA n KoxHo-6obposcknin meranpornt, 3anonHas He-
rnybokune genpeccum B pacyrneHeHHOM naneo3onckom oyHaameHTte. B npegenax camoro 3anag-
HOro YpasnbCcKkoro 6noka OTNoXeHUs HUWXKHEro, CpeHero, YaCTUMHO BEPXHEro naneosos u Tpu-
aca BCKpbIBAKOTCA B npedernax y3kux 6rokoB, BbITAHYTbIX cybnapannensHo YpanbCKMM ropam.
XaHTbl-MaHcurcknn 6nok npodunb nepecekaeT B ceBepHoM Yactu KpacHONeHMHCKOro ceoaa.
3aecb Habnogaetcs rnybokasi rpabeHoobpasHas BnaguHa (PoroxHukoBckasi), 3anosiHeHHas
a(ppy3anBHO-TEPPUrEeHHbIMM NopogamMn nepmn n Tpuaca. LeHTpanbHo-3anagHo-Cubupckui
6noK OxBaTbIBAET pPsif KPYMHbLIX NONOXUTENbHBLIX U OTPULATENbHbBIX CTPYKTYPHbIX 311EMEHTOB.
30ecb OTNOXEHUs Tpnaca UMeIT 3HaYUTeNbHOEe pacrnpoCTpaHeHne No nnowagn 1 No MoLL-
HOCTW, BCKPbIBAOTCA MHOIOMUCIEHHbIMU CKBaXXMHamMu. Bo3pacT oTnoxeHun noatesepaaerca
paguornorMyeckMMmn 1 nanuHonormyeckumn aatmposkamun. Cke. 27 Jlekocckaa pacnonoxeHa B
nepexogHOn 30He WU, N0 MHEHWIO psaa uccregoBaTtenen, nog Tonwen Tpuaca BCKpbina oca-
AOYHbIN Naneo3on — OTNIOKEHUS paHHENW NepMn U NO3gHEro opaoBMKa, OXapakTepu3oBaHHbIE
MUKpPO- 1 MakpodpayHon. Cambii BOCTOUHBbIN EHncen-TypyxaHckui 6ok npeactaBneH rpynmnow
BMaaunH 1 NpornboB, BbINOSTHEHHbIX APEBHMMU, cnaboancnoumpoBaHHbIMK NOpogaMmn kKembpus,
BeHOa n pudes (bankanugamu), 3aneralowmmm Ha 6onee ApeBHEM, CUIMbHO OMCNOLUPOBaH-
HOM, apXen-npoTepPO30MCKOM OCHOBaHUMW.

Boukapes B.C., bpexyHuoB A.M., Jewena H.I1. MNManeoson n Tpnac 3anagHon Cubupwu // Neonorns u reo-
dusuka, 2003. T. 44. C. 120-143.

Cypkos B.C., XXepo O.I. dyHaameHT 1 passuTre nnardopmMmeHHoro Yyexna 3anagHo-Cmnbupckon nnmThbl.
M.,1981.

MeaHos K.C., KoHToposuy B.A., lNyykos B.H., ®egopos FO.H., EpoxuH KO.B. TektoHuka Ypana n cdyHaa-
MeHTa 3anagHon Cnbnpun: OCHOBHbIE YepTbl FEONTOrMYECKOr0 CTPOEHNS N pa3BuTus // PermoHanbHas
reonorus. 2014. Ne 29. C. 22-35.
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BepxHeneBoHckme pa3spesbl CeBepHOro TmaHa B CBSI3M C UX TPYAHOOOCTYNHOCTbLIO 4O CUX
nop octatTca cnabo ndyydeHHbiMU. B pesynbraTte psiga noneBbiX Bble3doB MocneHux net
ObINI0 NpoBeaEeHO KOMMMEKCHOE MCCrefoBaHMe BepxHedpaHCkux (ycTbbeamowwmukaa n kKa-
MEHCKas CBUTbI) U (paMEHCKUX (MoKasiMcKasi CBUTA) OTIIOXKEHUN, Pas3BUTbIX B HOXHOW 4acTu
3anagHoro ckrnoHa CesepHoro TumaHa, a Takke cobpaH HOBbIV GoraTbii NaneoHTONOrM4Yeckni
mMaTepwuan.

NccnepoBaHHbIM MHTEpBan paspesa xapaktepusyeTcs npeobnagaHnem KOHTUHEHTarbHbIX
06CTaHOBOK, O YeM CBUOETENbCTBYOT MHOMOYUCTEHHbIE ManeonoYBeHHble NPOMUn, KOPHEBLIE
CUCTEMbl pacTeHU, COXpPaHUBLLMECS in Situ, TPELMHbl YCbIXaHNA Ha NOBEPXHOCTSAX HanmacTo-
BaHUS, a Takxke uenblii psa norpebeHHbIX pyCrnoBbIX Y CTAapUYHbIX BPE30B APEBHUX BOOOTOKOB.
I'Iepmo,u,mqecxm KOHTUHEHTalbHbl€ YCITOBUA CMEHAJINCD obcTaHoBKamu MGJ'IKOBOD,HOIZ Cy6J'II/ITO-
panu, Ha 4YTO yKasblBalOT pefKue OCTaTKm MOPCKUX B6eCnO3BOHOYHbIX, KOMMMEKChbl NXHO(OCCH-
WA, Nopoabl CO 3HaKaMy BONTHOBOM psibu, NpuaHakamu NpUINBHO-OTAMBHbBIX TEYEHUI 1 Np.

CornacHo 6GONbLUMHCTBY COBPEMEHHbIX nareoreorpauU4eckux PeKoHCTPYKUui, obnactb
CeepHoro TumaHa B NO3gHEEBOHCKYIO 3MOXy pacnoniaranacb Ha CEBEPO-BOCTOYHON OKOHEY-
HocTu JlaBpasuun. LleHTparnbHyto YacTb 3TOro nasieokoHTUHEHTa 3aHumMarn KanegoHckumn cknag-
YyaTbIn Nosic — obLMpHasa obnacTb AeHyaaLmm, CHOC C KOTOPOM B BOCTOYHOM HamnpasneHun (B co-
BPEMEHHON OPUEHTUPOBKE) NPOUCXOANST B CTOPOHY TumaHo-INeyopckoro ocagoyHoro 6accenHa.
YyutbiBas Hap4a4gy € 3TUM MOYTU UCKITKOYUTENBbHO TeppI/IFeHHbIIZ COCTaB N 3HAYUTEINbHYH MOLL-
HocTb (o 800 m, cornacHo J1.C. KoccoBomy (1966)) nccnegoBaHHoOM TOMLLM, MOXHO Npeanorno-
XWUTb, YTO Ha JAHHOW TEPPUTOPUMN HA MPOTSHKEHMM BOMNbLUEN YacTn NO3QHEro AeBoHa AOMUHU-
poBanu o6CTaHOBKN LUMPOKOW MPUITMBHOW PEYHOWN AerbTbl, a He NnaryHbl, Kak C4MTanocb paHee
60onNbLUMHCTBOM NpeaLecTBeHHNKOB (OnoBsiHULLIHKUKOB, 2004).

Ha ocTpoBkax cyLuun, pa3bpocaHHbIX Mexay pykaBamu ceBepOTUMaHCKOMN AenbThl, BO ppaH-
CKOM Beke npowuspactana obunbHas pacTUTENbHOCTb, NPEeACTaBlEeHHas apxeonTepuUcOBbIMU
(BoMUHaHTaMu pacTuTenbHbIX coobLecTB), nponTepugoduTamMmm, NnayHOBUAHLIMU, YNEHUCTO-
CTeﬁeJ'IbeIMI/I, pVIHI/IO(bI/ITaMI/I n uenbiMm paAaomM poaoB HEACHOIO CUCTEMATUYECKOro nonoXxXeHnA
(MHOro HOBbIX 1 3HAEMUNYHbLIX hopM). B dhameHcKkom Beke Npu CoxpaHMBLUMXCA Naneoreorpadu-
yecknx obcTaHoBKax M3MeHsieTcs XapakTep pacTtuTeribHOCTU. JOMUHMPOBalin KyCTapHUKOBbIE
coobulectBa pakoduToHoB (Rhacophyton) n3 npontepnaodmuToB, MEHbLLIEE 3HAYEHNE UMENN
apxeornTepucoBble; Ha ynasLWNX B BOAY OTMEpPLUMX YacTAX pacTeHUn nocenanucb canpoguT-
Hble Bogopocnu Caudophyton, nsBectHble Takke 1 U3 paHckmnx paspesos. Mo beperam pycen
N cTapuu, Kak 1 Bo dpaHe, GopMMpPOBaninCb MOLLHbIE KOPHEBbBIE CUCTEMBI MOKa YTO He ycTa-

23



HOBITEHHbIX PaCTEHWI; OCaAKN NPeabIAYLLMX CTaaui pa3BuTUsS OENbTbl NOABEPrasiucb akTUBHOM
nepepaboTKe KOPHAMMU.

[Maneono4Bbl, BCTPEYEHHbIE Ha pa3HbiX YPOBHSX paspesa, NpuvHagnexar ABYM OCHOBHbIM
Tvnam. lNepBbl, XapakTepuayowmincs NPUCYTCTBUEM PU3OKOHKPELMA N peaknx kapboHaTHbIX
negoHoaynen, NpeacTaBneH YMEpPEeHHO rmapoMopdHbIMM naneonoyBaMm, nogsepraBLLIMMUCA
nepnoanyecKkomMy OCYLLEHUIO; BTOPOMW — SKCTpPEMarnbHO rmapoMOpdHbLIMU, OFfIEEHHbIMK, C B60nb-
LWUMM KONMMYECTBOM TOHKMX, MHOFOKPATHO BETBSALUUXCS KOPHEBbIX cuctem pacteHuin. Ckopee
BCcero, oba Tmna naneonoyBeHHbIX Npodunen 06pas3oBbiBany €QUHYO KaTeHUanbHY CUCTEMY,
B KOTOPOW HWXKHEE 3BEHO ObINO NpeacTaBreHo 3KCTpemMarnbHO rMAPOMOPMHbIMU NPOUNAMU,
a BEpXHee 3BEHO — YMEPEHHO MMAPOMOPIHBLIMU, CE30HHO NPOMbIBHbIMK Npodunamu. [onro-
BPEMeHHbIe KonebaHusi ypoBHSA BOAbl, @ TakkKe M3MEHEeHue Npodunsa pe4yHon AONMHbI MOMn
NPUBOANTL K 3aKOHOMEPHON MUTpaLMn 3BEHBEB KaTEHbl B TY UMM UHYKO CTOPOHY. [JOMUHUPYLO-
MM 3rIEMEHTOM naHawadta, O4eBUOHO, U B MEPBOM, U BO BTOPOM crnyyae Obinv NpormmMmHo-
cnepmbl (apxeontepmnaoduTbl), OQHOBPEMEHHO CIYXXUBLLUME U 3audunkaTopamMm pacTUTENbHbIX
coobuyecTs. [Npu 3TOM, O4EBNOHO, B HDKHEN YACTM KaTeHbl NMpom3pacTtany U MHOrOYMCIEHHbIE
TpaBAHUCTbIE U/MNN KyCTapHMKOBbIE rnapodunbHble pacteHns (Rhacophyton).

BogHble akocucTeMsbl, Kak NpubpexXHO-MopcKkue, Tak N pedHble (BKYaa NoMMeHHble BOLO-
eMbl), Obinn LWMPOKO 3aceneHbl NO3BOHOYHbIMU. B nogaenatowem 60nbLUNMHCTBE MX COOOLLECTB
aapo 6bino obpasosaHo napow Holoptychius—Bothriolepis, nepBbIn N3 KOTOPbIX ABNASICA XWLL-
HWUKOM, a BTOPOW — €ro epTBOW. B 3axopoHeHMsax Takke 06blMHO AOCTAaTOMHO OBUNbHLI OCTaT-
KM pasnuyHbIX OBOSKOAbIWALMX pbiD M OpyrMx nonacTenepbiX, akaHTod, peakux ny4vyenepsbix,
a TaKkke psiga opyrux npeacraBuTenen NNacTMHOKOXMX, noMumo 6oTpuonenua. Ona dppaHckux
coobLecTB BeCbMa xapakTepHbl McaMMOCTeMabl, @ B haMEHCKMX HEAABHO OTMEYEHO NMpUCyT-
CTBME XOPOLLO COXPAHMBLLMXCSA OCTATKOB MPUMUTUBHbLIX TETPANOA.

Takum obpasom, Ha CeBepHOM TuMaHe Ha MPOTSHKEHUN HECKONbKUX MUITIMOHOB NET CO-
XPaHANCSA eanHbIn Habop AO0CTaTOMHO pa3HooOpa3sHbiXx BUOTOMUYECKUX YCNOBMK, YTO Onaro-
NPUNATCTBOBANIO PACnNpOCTPaAHEHMNIO M pas3BUTUIO 34eCb OoraTbiXx pacTUTENbHbIX COOOLLECTB.
B nosagHem geBoHe Ha Geperax pykaBOB U CTapuL, CEBEPOTUMAHCKOM AENbTbl BO3HUKNN OOHU U3
APEBHENLLMX Ha NriaHeTe necoB. VIx nonor co3gaBan 3awuTy OT U3NULLIHEN MHCONAUUN, onag
AaBan yKpbITUe, a UHTEHCMBHaA NpoayKums doutoMacchl obecnednBana KopMoBon 6Gason yxe
OCBOMBLUNX HA3EMHYIO cpeay YneHUCTOHormx. CoyeTaHne Takux yCcrioBuMim ¢ Hann4mem noTeHum-
anbHbIX NULWEBbLIX 06BEKTOB MO0 CAYXUTb NPEANOCHLISIKON A5 BbIXOA4a NO3BOHOYHbIX HA CyLly
(Retallack, 2011). No3gHeneBoHckasa gensta CeBepHoro TumaHa MOMHOCTBLIO OTBeYana 3TuM
TpeboBaHuaM. C y4eTOM HeJaBHUX HAXOA0K 34ECb OCTAaTKOB PaHHUX TETpanog oHa MOXET pac-
CMaTpuMBaTbCs B KA4eCTBE OOHOMO M3 BEPOSATHBIX LIEHTPOB X TeppecTpuanuaauum.

Koccosom J1.C. leonorudeckoe ctpoeHme CesepHoro TumaHa (ctpaturpadpus, Marmatuam, TEKTOHMKA U
nuTonornyeckas xapakTepucTmka ocagoyHblix nopof naneosos). Ctpaturpadwms. J1., 1966. T. 1. 795 c.
(HeonybnmMkoBaHHbIV OTYET)

OnosaHuwHukoB B.T. Meonornyeckoe passutne nonyoctposa KaHnH n CesepHoro TumaHa. CbIKTbIBKap,
2004. 80 c.

Retallack G.J. Woodland Hypothesis for Devonian Tetrapod Evolution // The Journal of Geology. 2011.
Ne 119. P. 235-258.
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Koppensuua cpegHe- n BepxHenepMckux oTnoxeHun Cesepo-BocToka Asum ¢ spycammu
MexayHapogHou ctpaturpacpuyeckon wkansl (MCLU) nepmckon cuctembl 9BnsieTCs OgHON U3
Hanbonee TpygHopaspeLnMbiX Npobnem ctpaturpadumn pernoHa. B nocnegHee Bpems B CBA3N
C LUMPOKUM MCMOfb30BaHMeEM Hamn metogoB npeumsmoHHoro U-Pb CA-IDTIMS n SHRIMP-II
AaTUpOBaHUS LMPKOHOB U3 CUHXPOHHbIX OCAKOHAKOMNIEHUIO Ty(OB 1 nccnegosaHMeM TpeHO0B
87Sr/®5Sr n 8'*Corg rmMHKUCTBIX Nopog dTa Npobnema nocTeneHHo HaunHaeT pewaTbes (Davydov
et al., 2016; bsakos n gp., 2017a, 06).

OpHuMu 13 Hanbonee nNepcnekTMBHbIX Pa3pesoB, rae AOBOMbHO YacTO BCTPEYAKTCA CUH-
XPOHHbIE 0CaAKOHAKOMMEHMIO TYdbl N UMEIOTCHA HeNnpepbIBHbIE XOPOLLO OOHaXXeHHble Nocneao-
BaTENbHOCTU CpeaHe-BepXHENEepPMCKNX OTMOXEHUI, ABNSOTCA 3aayroBble 6accenHbl OXOTCKO-
TanroHocckon BynkaHndeckon ayrn: Oxotckun, AaH-tOpsaxckun u banbirbidaHckuit. 3Tn paspesbl
paHee Obinn n3yyeHol Hamu (bskos, 2004, 2007) 1 4OCTAaTOYHO XOPOLLIO OXapakTepmu3oBaHbl UC-
Kornaemou payHou, NpemmyLLeCTBEHHO MHOLepaMonogobHbIMK ABYCTBOPYATLIMU MOSITHOCKaMU;
4YacTb N3 HUX SABNSIETCS CTPATOTUNMYECKUMUN ANSA YCTaHOBINEHHOM 30HaNbHOW nocrnefoBaTefibHoO-
CTW OBYCTBOPYATbIX MOJISIFOCKOB, ABNAKOLLENCA COCTaBHOW YacCTbio pernoHanbHon cpaturpagou-
YeCKOW LUKarnbl 1 OCHOBAHHOMW Ha 3BOSMIOLUMOHHOM pPa3BUTUM NpeacTaBuTenen AByX pO4OB MHO-
uepamonoaobHbIx ABYCTBOPOK — Maitaia v Intomodesma (bsikos, 2010). lNoatomy gatmposaHue,
KannubpoBka 1 Koppensuusa BblaeneHHbIX OuBanbBMEBBLIX 30H MMEET BonbLloe 3HavYeHue And
peLleHusa NnpobrnemMbl KoppensLumm cpegHe- 1 BepXHenepMCKnX OTrOXEHUUN.

HepasHo Hamu metogom CA-IDTIMS B YHusepcutete Borice (CLUA) nonyyeH psa BaxHbIX
AaTUPOBOK M3 MMXKUMMHCKOrO permoHansHoro ropmsoHta Cesepo-Boctoka Poccun, nogreepxaa-
IOLLIMX ero KenuTeHCKU Bo3pacT, npeanonaraswmincsa paHee (Ganelin, Biakov, 2006) ¢ yyeTom
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COBMECTHOro HaxoxaeHunsa B BoctouHoM 3abarikanbe xapakTepHbIX BblCOKOOOpearbHbIX 6pa-
xunonopg Cancrinelloides obrutschewi (Licharew), oByctBopok Maitaia bella Biakov n TeTnyeckux
ammoHougen poga Timorites (OkyHeBa, 3axapos, 1992), a B Kopsikckom Haropbe — Tex xe bpa-
xuonog n dy3ynuHug poga Yabeina (Kotnsap, 1984).

SHRIMP-II metogom B UM BCETEW, C.-Metepbypr Obinn nosny4vyeHbl ABe BaHble AaTu-
POBKM M30TOMHOrO Bo3pacTa Ans HWkHen (buBanbBmeBas 3oHa Maitaia tenkensis) n BepxHen
yacTen XMBaYCKOro pernoHanbHoOro ropusoHTa (6mBanbBueBasd 30Ha Intomodesma costatum)
BepxHen nepmu CeBepo-Boctoka A3sun, coctaBuBLLMe, COOTBETCTBEHHO 257.1 + 3.0 MnH net
(HWXKHAA YacTb BydanuHckoro sipyca MCLU) n 255 £ 2.0 mnH neT (Bepxu By4anuHCKOro dpyca
MCLL) — bsakos u ap., 2017a; 2018, B neyaTtn. MNMapannenesHo B YHuBepcutete bonce nonyyeHa
AaTtuposka unpkoHoB CA-IDTIMS meTogom M3 npocnosi BEHTOHUTA U3 HUXKHEN YaCTu XMBa4CKO-
ro permoHanbHoro ropmsoHTa (258.14 + 0.2 MnH neT), noaTBepAUBLLAS OATUPOBKY, COENaHHY0
SHRIMP-II meTogom.

Mcxoaa ns pacnpegeneHns octaTkoB gayHbl B U3yYEHHbIX pa3pesax cTpaturpadmuyeckoro
NONoXeHnsa AaTMpoBaHHbIX 06pasLoB, a Takke B pe3ynbrate aHanvM3a HeJaBHO MNOoMyYeHHOW He-
npepbIBHON 3anucK 3HaveHun 8°C_ B MUHMCTLIX Nopodax nepMu n Tpuaca banbirbi4aHckoro
baccenHa (bsikoB n gp., 20176) n ee Koppenauum ¢ aHanorm4yHbIMM 3anucammn psga paspesoB
MUpa, MOXHO C BONbLLON YBEPEHHOCTbLIO Npeanonaratb cregytoLlee.

Bonbwas yactb 30HbI Intomodesma costatum (nogsoHsl Maitaia hurenensis, Intomodesma
evenicum u |. costatum) oTBe4yaeT BepxHeW 4YacTu BYYaANUHCKOrO sipyca, a YaHCUHCKOMY sipy-
cy Ha Ceepo-Boctoke A3nn COOTBETCTBYET MULLb CamMas BEPXHAS YacTb 30HbI Intomodesma
costatum B 06beme Noa3oHbI |. postevenicum n 4YacTb OTOLIEPaACOBLIX CNOEB B 0ObeMe 30HbI
Otoceras concavum.

N3yyeHne cooTHowweHms 87Sr/%Sr, BbinonHeHHbIE B YHUBepcuTeTe Jlnaca npenmyLecTBeH-
HO M3 pakoBWH Bpaxuonoa-cnupudepuns xopoLwen coxpaHHocTn B 17 obpasuax u3 aAByx cTpa-
ToTUNU4eckux paspesoB OmonoHckoro 6acceriHa (pyy. BogonagHein n p. Pycckag OMOMoH-
cKas), Takke B LlenloM noaTeepxaaeT NpeanoXeHHY Koppensumio permoHarbHbliX CTPaTOHOB
¢ MCLL.

M3y4yeHHble 0Bpa3ubl OXBaTbIBAOT BEPXU BOPLACKOrO — HU3bl YaHCUHCKOrO (Kak npegnona-
ranocb) uHTepsana. B uenom nonyyeHHasa & Sr/%®Sr kpuBas NOBTOPSAET M3BECTHbLIN MUPOBOW
TpeHa cTpoHumeBoro cooTHoweHus (Korte et al., 2006), oTnMyasicb HECKONBbKO 3aHMXEHHbIMN
(B cpeaHem Ha 0.0005-0.0008) ero 3HauyeHUAMU, 4TO 0OBACHAETCS, NO-BUAMMOMY, criabbiMm pey-
HbIM cTokoM B OMONoHcKkoM BacceriHe BCneacTBue ero U3onmpoBaHHOCTU OT KPYMHbIX Maccu-
BOB CyLIM. MMHMManbHOE BbIYMCIEHHOE COOTHOLIEHMe 87Sr/%¢Sr okasanock paBHbiM 0.706707
N COOTBETCTBYET BEPXHEKENMUTEHCKOMY CTPOHLMEBOMY MUHUMYMY, YTO XOPOLLO COrfacyeTcsi Co
cTpaTurpadumyecknm nonoxeHnem obpasua B BEPXHEN YacTu MMXUIMHCKOrO permMoHanbsHoOro ro-
pu3oHTa. MakcnmanbeHble 3HaYeHUS1 CTPOHLMEBOIO COOTHOLLEHUS, NMOMyYEHHbIE U3 HUKHEN Ya-
cTn BuBanbBueBoOK 30HbI Intomodesma evenicum, coctasnstoT 0.706986, yTo OoTBEYaeT Bepx-
Hen yacTn ByyanuHckoro spyca MCLU n xopowo cornacyetca ¢ 4aTUpPOBKOW Tyda U3 BepXHEN
YacTun noa3oHbl Evenicum banbirblvaHckoro 6acceriHa (bskos u ap., B nevaTtn). Takum obpasom,
OTNIOXXEHUSI YAHCUMHCKOIO sipyca, No-BMANMOMY, OTCYTCTBYIOT B npegenax OMonoHckoro 6accen-
Ha, rae, Kak U3BeCTHO, MeXay NePMCKUMU U TPUACOBLIMU OTIIOXKEHUAMU pa3BuTa Kopa BbIBETPU-
BaHWs, 3axXBaTblBaloLLAa N HUXKHIOK YacTb nHaa (Kawwuk u gp., 1990).

Nccneposanusa nogaepxaHbl POOU, npoekTtsbl NeNe 15-45-05024, 17-05-00109 n ABO PAH, npoekT
Ne 17-1-1-0213, a Takke 3a cyeT cpeacTts cybemamun, BoigeneHHon KasaHckomy chenepansHOMY YHU-
BEPCUTETY AN BbINOMHEHMS rocygapcTBeHHoro 3aganusa Ne 5.2192.2017/4.6 B cdepe HayvyHon pes-
TENbHOCTW.
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MOPCKUE IBYCTBOPYATbIE MOJIJTOCKUA CEBEPO-BOCTOKA A3UA
HA PYBEXE NEPMU U TPUACA

A.C. bsikos

Cesepo-BocmoyHbili KOMneKCcHbIlU Hay4yHo-uccrnedosamensckul uHemumym um. H.A. LLuno [BO PAH,
MaeadaH, Poccusi
KasaHckuli gpedeparnbHbili yHusepcumem, KasaHb, Poccus

Kak n3BecCTHO, KOHeL, NepMCKOro n Ha4ano TpruacoBoro NepruogoB CBA3aHbl C pe3knM naje-
HMEM TakCOHOMMYECKOro pa3Hoobpasmsi BCEX MCKOMaeMblX OpraHn3MoB. He sBnSaTCs UCKIo-
YeHVeM 1 MOPCKMe ABYyCTBOpYaTblie MOSSTIOCKM — Hanboree pacnpocTpaHeHHas rpynna BbICOKO-
B6opeanbHOM BMOThLI KOHLA Naneo30si — Ha4yana Me3o3os.

B nocnegHee Bpems B CBA3M € Havanom ncnonb3oBaHus Ha CeBepo-BocToke A3nmn meToos
npeuunsnoHHoro U-Pb gatnposaHus n xemoctpaturpadum CyLeCTBEHHO NoBbICMIACh TOYHOCTb
cTpaTturpauyeckmux Koppenauum permoHasibHoOM U MexayHapogHoM cTpaTurpadouyecknx wkarn
nepMm 1 Hayana Tpuaca, 4YTo no3sonsiet 6onee 060CHOBAHHO CyanTb 06 M3MEHEHUN TaKCOHO-
MMYECKOro pasHoobpasuns BMoThbl Ha aTOM pybexe.

B KoHUe nepMy mMakcumanbHOe TakCOHOMMYeckoe pasHoobpasve ABycTBOpoK Ha Cesepo-
BocTtoke Asun npuxogntca Ha NO3AHWUM ByYanuH, KOTOPOMY NPUMEPHO COOTBETCTBYET NoA30Ha
Evenicum. Otctoga ussectHo 40 BMOoB ABYCTBOPOK, OTHOCALWMXCS K 24 pogam (Bskos, 2010).
Mpnyem B OMonoHckoM BaccerHe BCTpedeHbl 22 Buaa 16 pogos, a n3 cucteMbl BepxosiHo-
OxoTtcknx BaccenHoB nssectHo 32 Buga 19 pogoB. OgHaAKO yxe B MEpPBOW MOSIOBMHE YaHCK-
Ha (noasoHa Postevenicum) 6uopasHoobpasne pe3ko nagaet, onyckasacb 4o 8—10 suaos 9 po-
noB (Phestia, Palaeoneilo?, Intomodesma, Maitaia, Claraioides, “Streblopteria”, Cunavella,
Australomya n Pyramus?). MoxHO npegnonaraTb Takxe npucyTcTBue B 3TOM UHTepBare npea-
ctasutenen poga Nuculopsis, HenocpeaCTBEHHO HE BCTPEYEHHbIX B paspesax, HO ABHO MMELD-
LLlero NOTOMKOB B MepeKpbIBaloLLMX paHHEMHACKMX OTNOXeHUAX. Bo BTOpon NnonoBuHe YaHCcUHa
(3oHa Concavum) no4yTK BCe yKasaHHble poAbl, KPOME MarTan u HyKyroNcMCcoB, BbIMUPALOT.

NHdopmaLumsa o pacnpegeneHun AByCTBOPYATLIX MOSIIIIOCKOB B MEPEX0odHbIX NepMo-Tpuaco-
BblX OTMIOXXEHMWSAX BCE eLle OCTaeTcs OTpbIBOYHOM. B no3gHeyaHcuHckon 3oHe Concavum noka
AOCTOBEPHble HaxO4KN ABYCTBOPOK He U3BeCTHbI. [1o gaHHbIM (PeweHus..., 2009), B aTOM 30HE
B KO>xHoM BepxosiHbe BO3MOXHO npucytcTeue Palaeonucula exigua Kurushin.

BropasHoobpasne OBYCTBOPOK OCTAETCH OMEHb HU3KUM U B 30He Boreale, rae BnepBble nosis-
NSKTCA NpeacTaBUTeENy TUNNYHO paHHeTprnacoBoro poga Claraia (Claraia ex gr. stachei Bittner),
a Takke Nuculopsis setorymensis Kurushin n, sepositHo, Dacryomya aff. polaris (Kiparisova),
Palaeonucula aldanensis Kurushin n Sarepta modesta Kurushin (PewweHrus..., 2009).

B 6onee Bbicoknx Tpmacosbix cnosix Cesepo-BocToka A3mm M3BeCTHbI NpeacTaBuTeny na-
neosonckux pogoB Myalina, Modiolus, Promytilus, Pteronites(?), Leptochondria, Plagiostoma,
Megadesmus, Permophorus (darnc n gp., 1996), a pog Crittendenia, BnepBble ONMUCaHHbIA U3
HxHero Tpnaca Hesagbl (Newell, Boyd, 1996), BcTpeyeH B aHanorax Bopaa OmonoHckoro 6ac-
ceriHa. Cnepyert, ogHaKko, OTMETUTb, YTO POAOBas NOEHTUMUKALMSA YNOMSHYTbIX TAKCOHOB B psige
Cny4aeB Bbl3blBaET ONpeaeieHHble COMHEHNS 1 TpebyeT AoNONHUTENbHbIX ccneaoBaHun. (He
NCKINIOYEHO, YTO P TAKCOHOB, OTHECEHHbIX K NEPMCKUM podam, TAaKOBbIMU HE ABMAIOTCS).

[MockonbKy nepexoa OT MepMu K Tpuacy O3HameHoBancd rnobanbHbIM pa3BUTMEM aHOK-
CUAHbIX M 3BKCUHHbIX obctaHoBok (Wignall, Hallam, 1992: Isozaki, 2007; Algeo et al., 2012;
M Op.), BO3HWKAET BOMPOC, rae U B Kakux pedyrmymax npegcraBuTeny naneos3oncKMx poaos
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MOITI NEPEXUTb 3TU HebnaronpuaTHble ycnosus? [na HEKOTOPbIX poAoB ABYCTBOPOK (Myalina,
Pteronites(?), Leptochondria, Plagiostoma) MOXHO npegnonaratb UX Murpaumio 13 6accenHos
Hagobnactn TeTuc, rae MHOrMe n3 HUX NpPoJosKanu CBoe CyLlecTBOBaHWE [0 KOHUA nepmMmu B
MEeNKOBOOHbIX 0OCTaHOBKaXx, He NOABEPXKEHHbIX CepPo-BOAOPOAHOMY 3apaxeHuto. Ho ocobeHHo
3arago4HbIM ABMSETCA «BO3POXAEHMEY» NpeacTaBuTeNen TUNNMYHOIO cpeaHe-no3aHeNnepMcKoro
BbICOKODOpearnbHOro poga nHouepamonogobHbix ABYCTBOPOK Maitaia, He U3BECTHbIX B HU3KO-
OopeanbHbIX N TeTndecknx baccenHax. B HmxHem Tpuace CeBepo-Boctoka A3nm oHM npen-
cTaBneHbl AByMs Bugamu: Maitaia errabunda (Popow) n Maitaia sp. PaHee 3T BUAbl OTHOCUNU
K Apyromy nepmckomy poay (Afomodesma), HO, Kak nokasanu Halum uccrieqosaHusi, nx bonee
npaBuUIibHO paccMmaTtpuBaTtb B cocTaBe Mavtan. [locnegHue nepMckve mamtanv U3BeCTHbl U3
noa3oHbl Postevenicum. B oTouepacoBbiX CrosX ManWTaln He M3BECTHbl M MOSABMAANOTCS, MO-
BUAMMOMY, NULLIb B 30He Pascoei HWxHero nHaa BMecTe ¢ npeacrasutensamn poga Promyalina,
a Takke Dacryomya aff. polaris, Palaeonucula aldanensis n Sarepta modesta. B nsobunuun mnx
OCTaTKM BCTPEYEHbI B OTNOXEHUSIX BEPXHErO MHAA N HWXKHero oneHeka (PewweHus..., 2009), no-
Crne Yero OHM BHe3anHo MOfTHOCTbIO BbIMUPALOT.

B kavecTBe BO3MOXHbIX pedyrmymoB, rge BbicOKObBopeanbHble ABYCTBOPKM CMOIMM nepe-
XWUTb rnobarnbHoe cepo-BOAOPOAHOE 3apaxeHue, MOXHO npegnonaratb OTHOCUTESbHO Mer-
KOBOOHbIe, HO AOCTaTO4HO aspupyemMble OOBCTaHOBKM, BEPOSTHO, CyLlEeCTBOBaBLUME KOoe-rae
B BepxosiHckom 1 banbirbidvaHckom 6accertHax Ha CeBepo-Boctoke Asun. Kpome Toro, cnegyet
OTMETUTb BEPOATHYIO BONbLLYI TONEPAHTHOCTb 3TUX TAKCOHOB K aHOKCUAHBIM YCINOBUSIM.

MccnepoBaHusa nogaepxaHol POOU, npoektbl NeNe 15-45-05024 n 17-05-00109, a Takke 3a cyeT
cpeacTs cybenann, BolgeneHHon KasaHckoMy dpegepanbHOMY YHUBEPCUTETY AN BbINOMHEHMS rocyqap-
cTBeHHOro 3aganHns Ne 5.2192.2017/4.6 B chepe Hay4HON AeATENBHOCTH.
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SUCCESSIVE VERTEBRATE, PLANT AND INSECT EXTINCTION THROUGH
THE LATEST PERMIAN IN CENTRAL GONDWANALAND DURING A HUMID PLUVIAL
LAKE PHASE

Michael E. Brookfield

School for the Environment, University of Massachusetts at Boston, 100 Morrissey Blvd., Boston,
MA 02125, USA.

Detailed stratigraphic sections through latest Permian to earliest Triassic sediments in Central
Gondwanaland (South and East Africa, Madagascar, Australia, Antarctica) suggest a pluvial lake
phase interrupted increasing aridity across the Permian-Triassic boundary. Though currently
available location of fossils in stratigraphic sections are mostly insufficiently accurate to document
the progressive loss of taxa, in some places accuracy is sufficient to propose an earlier vertebrate
extinction with a first phase of increasing aridity, followed by survival/recovery of plant and insect
faunas into the succeeding pluvial phase, during which the major plant/insect extinction occurred
during a floral die-off accompanied by fungal proliferation. The two extinctions are separated
by about 20 metres of palaeosol-bearing fine-grained clastic sediments which may have taken
a significant time to accumulate (several thousand years). The first vertebrate extinction can
plausibly be attributed to declining atmospheric oxygen levels consequent on methane hydrate
outgassing and oxidation during climate warming: the second plant/insect extinction is possibly
due to rapidly rising levels of carbon dioxide in the atmosphere due to not only methane hydrate
oxidation but carbon dioxide outpouring from the Siberian Traps. Increased atmospheric carbon
dioxide concentration affects absorption of nitrogen by plants, which is the nutrient that restricts
plant growth in most land ecosystems and can also close stomata and eliminate carbon uptake.

Detailed section measurements and exact fossil locations in such sections are required to
evaluate any schemes of end Permian extinction—and such studies are now being done. More
precise radiometric dating may allow the synchronicity of land and sea extinctions to be better
evaluated.
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THE LOWER-MIDDLE PERMIAN ICHNOFOSSILS FROM THE SOUTH-EASTERN PART
OF THE OMOLON MASSIF (NORTH-EAST ASIA)
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HWXHE-CPEAHENEPMCKUE UXHO®OCCUNUN IOr0-BOCTOYHON YACTHU
OMOJTIOHCKOIO MACCUBA (CEBEPO-BOCTOK A3UMN)

U.B. BpbiHbKo, U.J1. BedepHukos

Cesepo-BocmoyHbili KoMrneKcHbIU Hay4yHo-uccriedogamesbekul uHemumym um. H.A. Luno [JBO PAH,
MaeadaH, Poccusi

N3yyeHne cnenoB XunsHegesaTenbHOCTU NOMOraeT Npu PEKOHCTPYKLMU NaneoaKkonorm4eckmx
o6cTaHoBOK. Criegpbl XXM3HeaeATeNnbHOCTN Ype3Bbl4anHO pa3HOObpasHbl N0 MOPdONorMKn, OguH
N TOT Xe cnep XXU3HeOeATeNbHOCTU MOXHO MHTepnpeTupoBaTb No-pasHOMY, OTHOCSH UX K ab-
COMIOTHO pasHbiM UxHopoaam. NpuBeaeHHbIe B 3TOM COOOLLEHNN cneapbl XnsHeaeaTenbHOCTH
XapakTepHbl AN HWKHE-CpeaHENepMCKUX OTNOXEHWUI HOro-BOCTOMHON YacT OMONOHCKOro Mac-
CvMBa W ero 3anagHov nepudepun, rae OTNOXEHUS NpeacTaBneHbl MENKOBOAHbIMU TepPUreH-
Ho-kapboHaTHbIMKM nopogamn (Kawwuk n ap., 1990). PaHee cneabl Xu3HegeaTeNbHOCTU NALLb
OTMeYanucb uccnegoBaTensMu, HO He U3y4anuchb.

B paspesax toro-soctodyHon Yactu OMOIOHCKOro mMaccumBa Hamu Bbinu MaeHTMdUUMpoBa-
Hbl cnegylowme nxHopoabl: Thalassinoides, Phycodes, Teichichnus, Chondrites, Zoophycos,
Ophiomorpha(?),Rhizocorallium.

NxHopop Thalassinoides npeactaeneH xogamu Y-obpasHon bopmbl, C rmagkon unm wepo-
XOBaTOWN BHELLHEN NOBEPXHOCTbLIO HOP-XOA0B. X0Abl crerka narnbatowmecs, pasBeTensowmecs,
AnvHa xoga o 20 cm, anameTtp 0,5-1 cm, 3anonHeHWe BMeELLaoLW MMM nopogamMu.

EouHnynbin npeactaButens mxHopoga Ophiomorpha ¢ gnuHoM xoga 25 cm, guame-
TPOM 2 CM, 3anOfHEHHbI BMELLAIOLNMUN OTAOXEHUSMU, Oblfl BCTPEYEH BMECTE C UXHOPOOOM
Thalassinoides, ero oTnMYMTENBHON OCOBEHHOCTLIO ABMSeTca byrpuctas CTeHKa HOPKKU, Xo4, He
narnbaercs.

Phycodes 6bin obHapyxeH coBmecTHO ¢ Thalassinoides n Ophiomorpha igen. MNpegcras-
NeH ropu3oHTanbHbIMW HOPaMK, KOTOPbIE COCTOAT M3 OCHOBHOIO TYHHENS U ero pa3BeTBNEeHUHN,
COCTaB HOp MAEHTUYEH BMeLaoWwmm otrnoxeHnam. nvHa xoga 10-15 cm, gnametp Ao 2 cm.
Mbl OTHECnn 3T Xoabl XuU3HedesaTenbHOCTU K Buay Phycodes palmatum Hall,1847 — nockonb-
Ky XapakTepHon oCOBEHHOCTLIO 3TOro MxXHoBMAA ABnsieTca nanvdatoe BetBrneHue (Fillion and
Pickerill, 1990).

Chondrites npegcrtaBnsieT cobon pas3BeTBMEHHYD CUCTEMY TYHHENew, B MonepeyHoMm ce-
YEHUN KOTOPbIX BUOHbI CONMXKEHHbIE ANNMNTUYECKON OpMbl Xoabl. BeTBM 3TOM CUCTEMBbI He
nepecekaroTcs, BepTuKarnbHble Cpesbl 4atoT OKpYrnoe U oBanbHOe ceveHne, pasmep CUCTeEM 40
5—7 cm, gnameTp oTaenbHbIX ANnMnTuYeckmux xogos 0,7 cm. IxHopoa pacnpocTpaHeH B cpeaHe-
nepmcknx kapboHaTHbIX aunsax Hanbonee LNPOKO.

Zoophycos B nonepe4yHoM CeYeHr UMEIOT CEPNOBUAHYI0 (POPMY, C TONCTbIM, HEYETKUM, He-
paBHOMEpPHbLIM MEHUCKOBbLIM 3anoriHeHnem. MNMpoTskeHHocTb xoda 35—40 cm, anameTp 4o 1 cMm.
O6wwan dopma NOCTPOMKN KOHYCcOODOpa3Has, pa3mep Takow NOCTPOMKM OKOmo 25 cm. B nonb3y
OTHEeCeHus1 aTuX cnegoB Kk Zoophycos roBopAT BCTPEYEHHbIE HamMKu Ha p. [apeHb (Horo-BocTou-
Hoe obpamneHne OMOMOHCKOro MaccmBa) CBOeobpasHble KOHNYECKME CTPYKTYPbl, OCb KOTOPbIX
nepneHauKynsapHa HannactoBaHuio. ATo Hanbonee 4acTo BCTPEYaOLWMNCS UXHOPOL Ha n3yda-
€MOW HamMu TeEPPUTOPUMN.

NxHopop Teichichnus npencraBrneH HOpKaMn-xogamm ¢ KOMMOHEHTOW ABUXEHUS NO BEpPTU-
Kanu. Xoabl cnabonsBunmcTble, BbINOIHEHHbIE BELLECTBOM BMELLAOLLNX OTFIOKEHUIA; UX ANUHA
6 cm, anameTp 4 cM, B NoNepeyHoM ceveHun nmeet ceprnosugHyto (U-obpasHyio) doopmy.
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B paspese Ha p. MyHyrygpxkak obHapyXeHbl eguHUYHbIe Haxoaku Rhizocorallium,; oHn npea-
CTaBreHbl HaKNOHHbLIMK, cnerka marnbarowmmmca U-obpasHbiMm xogamun. [nameTp HOpOK Ao
5 cm, waxTa TonwmHom okorno 1 cMm, anmHa xoga 15-20 cm.

MomMnUMO NAEHTMPUUMPOBAHHLIX CIEAOB XU3HEAEeATENBHOCTN B NOPOAAX YaCcTO BCTpEYatoT-
CH TEKCTypbl AedopmaTtuBHon duotypbauuun. Nog 3TUM TEPMUHOM NMOHUMAETCA UHTEHCUBHAS
nepepaboTka ocagka AOHHbIMW OpPraHN3MamMmn C YHUYTOXEHUEM NEPBUYHbBIX TEKCTYP, NPU 3TOM
He NpeacTaBnsieTca BO3MOXHbIM BblAENUTb UK uaeHTUmumMpoBatbe nxHodoccunmumn. 3Haum-
TenbHas cTeneHb nepepaboTkn ocagka CBMAETENbCTBYET O BbICOKOM NIIOTHOCTW 3aCeneHuns Xu-
BOTHbIMM 1 HU3KOW CKOPOCTU ceauMeHTaumMmn B JaHHON 0BCTaHOBKE.

OnucaHHble Bbile MXHOGOCCUNMM B OCHOBHOM obbeaunHstoTes A. 3ennaxepom (Seilacher,
1964) B Kpy3anaHoByt nxHogauumo. OHa pa3BMBaeTCs Ha NIIOXO COPTUPOBaHHbLIX CcybcTpartax
cybnuTopanbHOM 30HbI Bbile Ga3nca LWTOPMOBbLIX BOSH U HMXe Ba3nca obblyHbIX BOSH (Muky-
naw, 2006). XapakTepHon YyepTon siBnsieTca pasHoobpasne cnegos n obunsHasa duotypbauus
ocagka. N'mapoanHammyeckui pexmm 6acceriHa 6bin cnokorHbiM. Cneabl XXU3HEAEATENbHOCTH
Zoophycos, BugMmo, ceuaeTtenscTeytoT 06 yrnybneHun 6accenHa. Hanuumne Takmx cnegos Xns-
HegesaTenbHOCTU, kKak Zoophycos, Chondrites, Thalassinoides, yka3blBaeT Ha OKCMaHble 0OCTa-
HoBKM; Thalassinoides n Phycodes aokasbiBatoT 3po3uto cybctpata (Mukynaw, 2006).

Kawwk [O.C., MNaHenunH B.I., KapaBaeBa H.U. n gp. OnopHbin paspe3 nepmn OMOMOHCKOro Maccuea.
J1.: Hayka, 1990. 200 c.

Mwukynaw P., [ipoHoB A. [NaneonxHonorus — BBEAeHWE B U3yYEHNE UCKONAeMbIX CNeaoB XKU3HeaeaTerb-
HocTw. MNpara: Neonornyeckmin MHCTUTYT AkagemMum Hayk Yeluckon Pecnybnuku, 2006. 122 c.

Fillion D. and Pickerill R.K. Ichnology of the Upper Cambrian? to Lower Ordovician Beii Island and Wabana
groups of eastern Newfoundland, Palaeontographica Canadiana, Canada, 1990. Vol. 7. P. 1-119.
Seilacher A. Biogenic sedimentary structures. In: J. Imbrie and N. Newell (eds.), Approaches to

Paleoecology. Wiley, New York, 1964. P. 296-316.
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ON REPRESENTATIVES OF THE GENUS NAVIPELTA FROM THE PERMIAN
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O NPEACTABUTENAX POAA NAVIPELTA N3 NEPMCKUX OTNOXEHWUN
CAMAPCKOM OBNIACTU (MECTOHAXOXXOEHUE HOBbIN KYBAK)

JI.M. ByxmaH, H.C. ByxmaH

Camapckuli 2ocydapcmeeHHbIl mexHudeckul yHusepcumem, Camapa, Poccus

Pon, Navipelta Karasev, 2009 nopsigka Peltaspermales, BeegeH E.B. KapaceBbim (Karasev,
2009) ona 6unatepanbHO CUMMETPUYHBIX CEMEHOCHbIX opraHoB (menstonaoB). K nopsgky
Peltaspermales oTHOCUTCA rpynna BbIMEPLUNX FONIOCEMEHHbIX PACTEHUIA, UrpaBLLas 3HaYnTENb-
HYIO porib B No3gHenaneo3onckux ¢rnopax Bcero 3emHoro wapa (fomanbkos, 2010; KOpuHa,
OprnoB.a, PoctoBueBa, 2010). [Nensromabl HAaBUNENbT B NiaHe OT ANNMNTUYECKMX A0 OKPYrIo-
pomMbuyeckmx. VX WuTtkn annmHon 5-8 mMm u wmpmnHomn 4—6 mm, abakcmanbHO crnerka BbinyKrble
UK NAoCKMe, agakcnanbHO BOrHyThle. Bokpyr pybua HOXKM pacnonoxeHa KonbLeobpa3Has Bbl-
eMKa, KoTopas pasgeneHa pagunanbHbiMm 60po3agamMmn Ha HeoTHeTNMBbIE cekTopa. PybeL, HOXKK
ANNUNTUYECKUI, 3aHMMaIOLLMIA A0 TPETU AnamMeTpa WmTKa. AJakcmanbHas NOBEPXHOCTb LLUMTKA
nmeet 11, pexe 6-14 ceMeHHbIX pybLOB OT onaswnx cemMsH. CeMeHHble pybubl OKpyrno-Tpe-
YronbHbl€ 40 OKPYITbIX M LUMPOKOOBasbHbIX, okoro 0,7 mm B anametpe. Kpas LWNTKOB POBHbIE
nnbo cnerka BonHUCTbIE. Pog onncaH n3 KOHTUHEHTarbHbIX OTIIOXEHUN MeCToHaxoxaeHus He-
Ay6poso (c. Hegybposo, Bonoroackasd ob6n.), OTHOCALMXCA K OCHOBaHUIO BETIYXXCKOW cepum
(BepxHAS nepMb — HWXHUIW Tpuac). BeegeHHbin E.B. KapaceBbiM pog — MOHOTUMHLIN, C eAuH-
cTBeHHbIM BUgoM Navipelta resinifera Karasev.

B mecTtoHaxoxageHun nepmckon prnopbl HoBbii KyBak aBTopamu cobpaHa Konnekuus ma-
Kpodhoccunuin, aatupyemMbix HWXHeN kasaHbto (Byxman J1.M., Byxman H.C., lTomaHbkoB, 2015;
HayronbHbix, 2014). 3TO MecToHaxoXxaeHne pacnonoXXeHo Ha ceBepo-BocToke Camapckom 06-
nactvn Bb6nusm rpaHuubl ¢ TatapCTaHOM Unu, 4TO TO Xe caMoe, Ha toro-3anagHon rpaHuue by-
ryNbMUHCKO-JTEHMHOrOPCKOW rpynnbl MECTOHAXOXAEHUN HMKHeKasaHckon donopbl. Cpegun oTto-
OpaHHbIX 3K3eMMNNAPOB aBTOpamMn 0BHapPY>KEeHbl OTNeYaTkn, NPeanoNIOKMTENBHO OTHOCALLMECS
K pogy Navipelta. HekoTopble U3 oTne4yaTkoB nNpuBegeHbl Ha PUCYHKe (Ha pyc. a U ¢ AnNuHa mac-
wrabHom nuHerkn — 1 MM, Ha puc. b — 1 cm).

Pasmepbl 0BHapyXeHHbIX HaBuUNensT BapbUPYKTCS AOCTATOMHO CUITbHO — MaroBepOSiTHO,
YTO BCE OHW OTHOCSTCS K OQHOMY BMUAY. TEM HE MEHee HEeKOTOpble U3 OBHApPY>KEHHbIX OTneYar-
KOB CEMEHOCHbIX OpraHoB no obLiern Mopdonornm cornoctaBUMbl C CEMEHOCHBIMU OpraHamm
Buaa Navipelta resinifera Karasev, 2009 (pa3mepsbl Wwutka 5—8 x 4—6 MM, KONNMYECTBO CEMEHHbIX
pybuos 6-14). OgHako gasaTb BUAOBOE onpeaerneHne Hasunensram n3 Hosoro Kysaka aBTopbl
He puckytoT. OCHOBHas YacTb OOHapyXeHHbIX aBTOpaMu HaBuMNenbsT npebbiBaeT B «paccesiH-
HOM» COCTOSIHUM (B NOSIHOM COOTBETCTBUM C nNpeacTasneHnamu Kapacesa, 2009). UckntoueHne
COCTaBnsAOT OTNEYaTKN Ha puUC. a, Kak ByaTo accouMmMpoBaHHbIE CO CcnuparibHOW oCcbio. MoXHO
NpeanonoXuTb, YTO PePTUbHbIE OCU HABUMENLT B FOBEHUINTbHOM COCTOSIHUM ObINN CBEPHYTHI
B CMMparnb 1 No Mepe Co3peBaHns pa3BopavmBanmnch B NMMHENHbIN Nober ¢ 0OAHOCTOPOHHUM pac-
NOnoXeHWeM nensTouaos.
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THE UPPER BASHKIRIAN KOZLU FORMATION, ZONGULDAK COALFIELD,
NORTH-WEST TURKEY: REVIEWS OF MACROFLORAL AND PALYNOLOGICAL
BIOSTRATIGRAPHY

Christopher J. Cleal', Ellen Stolle? Isabel M. van Waveren®, Sarah King*, Vedat Didari®

'Department of Natural Sciences, National Museum Wales, Cardiff, United Kingdom
2*EP Research, *EP Resources, Ennigerloh-Westkirchen, Germany

3Naturalis, Leiden, the Netherlands

“Yorkshire Museum, York, United Kingdom

*Department of Mining Engineering, Blilent Ecevit University, Zonguldak, Turkey

The Zonguldak Coalfield is the only economically significant deposit of hard coals in Turkey,
with numerous economically viable seams that were extensively worked in the 20" century.

As part of IGCP 575, Cleal & van Waveren (2012) published a literature review on the fossil
macrofloras of the Zonguldak — Amasra Coalfield, comparing the data with the most current
biostratigraphical model for the Euramerican floras of this age (Wagner, 1984; Cleal, 1991). They
concluded that, despite previous assertions, the Kozlu Formation belonged exclusively to the
Langsettian Substage, and probably to the lower part.

However, the available literature included very few illustrations of the fossils to verify the
identifications. Since early 2015, therefore, the set of voucher specimens from the Kozlu Formation
that Wilhelmius Jongmans had accumulated during the late 1930s (and now stored at Naturalis,
Leiden, the Nertherlands) has been the subject of a taxonomic review. The Jongmans Collection
contains 99 specimens associated with the Kozlu Formation coals worked in the Zonguldak area,
from a total 40 localities, mainly collieries. The main focus was recording the stratigraphically
significant taxa. The results appear to confirm a Langsettian age, although there is now some
evidence to suggest the middle part of the substage.

The Carboniferous (upper Bashkirian) Kozlu Formation with outcrops at Kozlu in the type
area for the formation (part of the Zonguldak Coal Basin in northwest Turkey). Photograph by
Jongmans from the archive of the Jongmans Collection at Naturalis, Leiden (the Netherlands).
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The palynology of the Kozlu Formation has also been reviewed. After some revision, it is
possible to apply the palynostratigraphic zonation of Clayton et al. (1977) to the deposits from
north-western Turkey (Stolle, 2012). Some of the key biostratigraphical taxa were identified and
these also indicate a Langsettian age, although for part of the formation there is again a tendency
to appear slightly younger than early Langsettian.

The macrofloral and palynological work (still in progress) aims at showing independently the
stratigraphic results for each fossil group. Where there are discrepancies, these are discussed.
Discussions will also include macro- and microfloral taxonomy, environmental and depositional
aspects, and the validation of the different stratigraphical and biozonal schemes.

Clayton, G., Coquel, R., Doubinger, J., Gueinn, K. J., Loboziak, S., Owens, B. & Streel, M. (1977):
Carboniferous miospores of western Europe: illustration and zonation, report of Commission
Internationale de Microflore du Paléozoique working group on Carboniferous stratigraphical palynology.
Mededelingen Rijks Geolog. Dienst 29: 1-71.

Cleal, C. J. (1991): Plant fossils in geological investigation: the Palaeozoic. Ellis Horwood, Chichester:
233 pp.

Cleal, C. J., Stolle, E., van Waveren, I. M., King, S. & Didari, V. (2017): Carboniferous plant fossils from
Northern Turkey in the Jongmans Collection, Naturalis, Leiden. Paleontological Journal 51: 84-91.
Cleal, C. J. & van Waveren, I. M. (2012): Areappraisal of the Carboniferous macrofloras of the Zonguldak—

Amasra Coal Basin, north-western Turkey. Geologia Croatica 65: 283—-298.

Stolle, E. (2012): Co-occurrence of Sinuspores sinuatus (Artiiz) Ravn, 1986 with established palynological mark-
ers indicating younger strata: AK-1X well section (Pennsylvanian, Zonguldak Basin, NW Turkey) and the
correlation to the stratigraphic system. Geologia Croatica 65: 375—385.

Wagner, R. H. (1984): Megafloral zones of the Carboniferous. Compte rendu 9e Congres International de
Stratigraphie et de Géologie du Carbonifere (Washington, 1979) 2: 109-134.
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THE UPPER PALEOZOIC REFERENCE SECTION OF THE NEW SIBERIAN
ISLANDS (TAS-ARY PENINSULA, KOTEL’'NY IS.) AND ITS SIGNIFICANCE
FOR EASTERN ARCTIC PALEOGEOGRAPHY

Maria K. Danukalova’, Alexander B. Kuzmichev', Yuri A. Gatovsky? Victor G. Ganelin’,
Olga L. Kossovaya*“, Tatiana N. Isakova’

'Geological Institute of RAS, Moscow, Russia

2| omonosov Moscow State University, Moscow, Russia

3Karpinsky Russian Geological Research Institute, St. Petersburg, Russia
“Kazan (Volga Region) Federal University, Kazan, Russia

OMOPHbINA PA3PE3 KAMEHHOYIOflbHO-NMEPMCKUX OTIIOXEHWUI
HOBOCUBUPCKUX OCTPOBOB (M-OB TAC-APbI, O. KOTEJIbHbIN)
W Ero PONb ANA NOHUMAHUA NO3AHENANEO30MCKON
NMANEOIrEOrPA®U BOCTOYHON APKTUKU

M.K. Qanykanoea', A.b. Kyabmuuyeg’, FO.A. FTamoeckui? B.I. FaHenuH', O.J1. Koccoeasi® “,
T.H. Ucakoea’

"leonoeuyeckuti uHcmumym PAH, Mockea, Poccusi

2 Mockosckuli 2ocydapcmeeHHbil yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi

3 Becepoccutickull Hay4yHo-uccredosamernbCcKull eeonoaudeckull uHcmumym um. A.l1. KaprnuHckoeo,
Cankm-lemepbype, Poccus

“KasaHckul ¢pedeparnbHbil yHUsepcumem, KazaHb, Poccus

EnnHcTBEHHLIM HA HOBOCUMBMPCKMX OCTPOBaX MOMHbIN pa3pes KapboHa U 3HaYMTENbHON YacTu
nepmMu pacnonoxeH Ha n-ose Tac-Apsbl (3anag o. KotenbHbin). Paspes BennkonenHo obHaxeH
B Knndpe n cogepxut boratyto dayHy. leonorn HUATA onncanu 3gecb cTpaToTun Tac-apuHCKOM
cBuThbl (C,) 1 Hanny4wmin Bbixoa 6enbKOBCKOM TONLWM, KOTopas cuuTanack Galukupckon (Kocbko
n gp., 1985). Hawe uccnegosaHue CcyLwecTBEHHO AOMOMHAET U3BECTHblE paHee ceeadeHnd. [ns
kapboHa-nepmn HoBocMbUpCKMX 0-BOB XxapakTepHa bbicTpas cmeHa cauun ¢ BCB Ha 3H03: ot
MariOMOLLHbIX MENIKOBOAHbIX M3BECTHSAKOB B LieHTpanbHON Yyactu 0. KoTenbHbIn K rnybokoBoa-
HbIM cnaHuam mn Typbuantam Ha o. benbkoBckun (Kocbko u ap., 1985; Kuzmichev, 2009; Pease
et al., 2015). Tac-apuHcknu paspes sBnseTcs CBA3YOLWMUM 3BEHOM Mexay Humu. B goknage
obcyxaalTca pesynbraTbl ero AeTanbHOro U3yYeHWs U COMOCTaBrEeHUs C pa3pe3amu corpe-
AenbHbIX TEPPUTOPUIA, NO3BOSAIOLLME PEKOHCTPYMpOBaTh naneoreorpaduio JlanTeBoMopCcKoro
pernoHa B nosgHem naneosoe. [puBegeHHas Bo3pacTHasi NpmMBa3ka Nopon, BO3MOXHO, byaet
yTOYHEHa K Hayany KoHdepeHumn. OHa ocHOBaHa Ha aHanuae 6onbLumx Konnekuun 6paxmonos,
KopannoBs, KOHOAOHTOB U A51s 6enbKOBCKOW TonLWm popammnHmudep.

Pa3pe3 kapboHa Ha n-oBe Tac-Apbl HAYMHAETCA C Tac-apUHCKOW CBUTLI (TypHe-Bu3e; 960—
980 ™), 3aneratowiern Ha KOCOCIOUCTbIX NPUBPEXHO-MOPCKNX NecHaHnKax hameHa, CroXKeHHbIX
obnomkamu KBapua n KpemHsi. B HwkHen vyactu ceutbl (130 M) CyLLeCTBEHHYKO porb UrpatoT
CUNMKaTHO-KapboHaTHble NecYaHWKU U aneBponnTbl, B T. Y. MUHUCTbIE, YacTo BMoTypbupoBaH-
Hble. VX HakonneHne cenaetenscTByeT 00 yrnybneHnmn 6accenHa n ymeHbLLEHUN PONN CUNNKAT-
HOW KNacTUKK. Bblle NosABnATCA Y NOCTENEHHO Ha4YMHAaKT JOMUHUPOBAaTL BuoknacTnyeckue
N3BECTHSAKN; eCTb MPOCMNON CUNMKATHO-KapboHaTHbLIX rpaBenuToB, BonHoBas psabb. [na cpen-
HeW 4YacTn TypHe xapakTepHbl AONOMUTLI C MECKOM 1 rpaBMeM KBapLa U KPEMHS 1 LUITOPMOBOW
CnoucTocTblo. Hag HUMKM NpucyTCTBYET Nayka aprunnamnToB (25 M) C pUTMUYHBIMU NPOCNOAMU
nec4aHUKoB, C YepHbIMK cnaHuamu B Kpoene. [NecyaHnkun ¢ pabblo Te4eHUsa 1 Npu3Hakamm nog-
BOZHOIO OMNOSI3aHUSA MOIIM OTNnaraTbCs Kak AUcCTarnbHble TeMNecTUTbl. Bepxu TypHe 1 HU3bl BU3e
CMNoXeHbl MaCCUBHbIMU U3BECTHAKaMWN N M3BECTKOBUCTBIMW CriaHuamMu ¢ pasHoobpasHon beH-
TocHON chayHon. ObLLas MOLLHOCTb OTNOXEHMI TYPHE U CaMblX HU30B BM3e OKOMo 440 M.

Busericknii Bek 3HameHyeT HOBbIM 3Tan yrnybneHus 6acceiHa. B HuxHen nonosuHe BuU3e
npeobnagatloT TeMHble OGMOTYpPOMPOBaHHbIE MESIKO-TOHKO3EPHUCTbIE MIMHUCTbIE W3BECTHSAKM
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CO crnuvKynamm rybok, paccesiHHbIM MUPUTOM K nadkon (20 M) YepHbIX CnaHueB B OCHOBaHUMW.
B nosgHem BM3e Hakannueanucb NPENMyLLECTBEHHO NENUTOMOPHbIE CMUKYIOBbIE U3BECTHS-
KN C KOHKpeLMsiMMU KPEMHSI U pparMeHTaMmn KpuHomnaen. Bonmsm Kpoenu Tac-apuHCKON CBUTHI
B Nopoax MHOro 0611oMKOB dpayHbl B NepeMeLLEHHOM NOMOXEHNUN, YBENNYMBAETCS KONNYECTBO
cunukaTtHon knacTtuku. Buserickas yactb paspesa MMeeT MOLLHOCTb He MeHee 520 m.

Paspes 6enbkosckon Tonwy (C,>-P; 6onee 300 M) AemMOHCTpUpyeT nepexop OT LenbdoBo-
ro ocagkoHakonneHus k 6onee rnybokoBoaHbIM o6cTaHoBKaM. OH CIIOXXeH B OCHOBHOM Teppu-
reHHbIM1 nopogamun. HmxHAA ero vacTb (cepnyxoB-HM3bl Balukmpa?) Hapsigy C aprunnmtamm
N CUMNNUUKIIACTUYECKUMUN NEeCHaHUKaMn eLle coaepXnt kapboHaTHble Nopoabl; HO OHU UMEKOT
B OCHOBHOM TypOuaMTOBY0 Npupoay. Belle n3secTHAKM ncuesatot u3 paspesa, gayHa He BCTpe-
YyeHa. B cpegHen yactn Tonwm AOMUHUPYIOT aneBponnTbl U NeCHaHUKK; B BEPXHEN — YepHble
cnaHubl ¢ cuaeputoM. [NecyaHnkn 6enbKOBCKOM TOMLLM MHTEPNPETUPOBAaHbI Kak TypbuamToBble.
Mx coctaB MeHdAeTcs B cpefHen ee yacTu. CunukatHas KnacTvka B necyaHukax cepryxoBa
npeacTaBneHa KBapuem U KpeMHeM (Kak 1 HKe No paspesy); Bbille MHOrO nnarvoknasa, nopo-
Abl NSIOXO COPTUPOBaHbI, cogepXat 06OMKM BYNIKAHUTOB U MUKPOKITMH. [1eTpuToBble LUPKOHbI
13 NecyaHnka B Bepxax Tonwwm cogepxart 25 % HuxkHenepMckux 3epeH (295-270 mnH n.). Cne-
A0BaTenbHO, BMeLLalLue oTnoXxeHnst o0bpasoBanucb He paHee Hayana cpegHen nepMmu.

PacnpeneneHune Bo3pacToB LIMPKOHOB M3 NpOaHann3vpoBaHHOW Npobbl CXOOAHO C TaKOBbIM
13 6enbKOBCKOW TOMLWKM Ha 0. benbkOBCKMI U NoaTBEPXKOAET cAernaHHbIN paHee BbiBO4 O TOM,
YTO OCHOBHbIM MCTOYHWMKOM KNacTUKWM Ans 3Tux nopof sasnsncs CeBepo-TanMbIpCKuin oporeH
(Pease et al., 2015). Tac-apuHCKU paspe3 AEeMOHCTPUPYET psL CXOAHbIX YepT C KaMEeHHOY-
roribHO-NepPMCcKMMU Tornwammn Tanmelipa u H1M3oBbeB p. JleHa. Mo mHeHuo M.K. JaHykanoBown u
A.B. KysbMunyeBa, B no3gHeM naneosoe Tepputopusi 3anagHon Yyactu 0. KoTenbHbI 1 OCTPOB
BenbkoBCKMI pacnonaranacb Ha npogosmkeHun BepxoaHckon okpanHbel Cubupu, a menkosoa-
Hble dpaunn LeHTparnbHbIX panoHoB 0. KoTenbHbIn npoTtarBanuck Ha Tanmblp. MNpu atom Ho-
BOCMBUpCKME 0-Ba OblnvM pa3BepHyTbl NPOTMB 4YaCOBOMW CTPESIKM OTHOCUTENIbHO COBPEMEHHOIO
nonoxeHusa (Kuzmichev, 2009). lNonyyeHHble faHHbIEe He NOATBEPXOAKT PacnpoCTpaHEHHYo
naeto o CyLecTBoBaHUU okeaHa mexay Cubupbto 1 apxunenarom B no3gHeM naneosoe (Hanp.,
Ershova et al., 2015).

Kocbko M.K., BoHgapeHko H.C., Henomunyes B.®. lNocyaapcrBeHHas reonornyeckasi kapta CCCP m-6a
1:200000. ObbsicHMTENbHas 3anucka / pea. B.W. Yctpuukuin. M.: MuH. reonorum, 1985. 162 c.

Ershova V.B., Prokopiev A.V., Khudoley A K., Sobolev N.N. & Petrov, E.O. (2015): U/Pb dating of detrital
zircons from late Palaeozoic deposits of Bel’kovsky Island (New Siberian Islands): critical testing of
Arctic tectonic models // International Geology Review, v. 57, is. 2: 199-210.

Kuzmichev A.B. (2009): Where does the South Anyui suture go in the New Siberian islands and Laptev
Sea?: Implications for the Amerasia basin origin // Tectonophysics, v. 463: 86—108.

Pease V.L., Kuzmichev A.B. & Danukalova, M.K. (2015): The New Siberian Islands and evidence for the
continuation of the Uralides, Arctic Russia // Journal of the Geological Society, v. 172: 1-4.
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THE ALLEGHANIAN ISTHMUS AS THE TRIGGER OF THE ONSET
OF THE BASHKIRIAN GLACIATION: CONSTRAINTS FROM WARM-WATER
BENTHIC FORAMINIFERA
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2Kazan Federal University, Kazan, Russia

3 North-East Interdisciplinary Scientific Research Institute n. a. N.A. Shilo, Far East Branch of the Russian
Academy of Sciences, Magadan.

“Instituto de Geociencias (CSIC-UCM), Madrid, Spain

The timing of the final collision and particularly the disappearance of the gateway between
the Rheic and Tethyan oceans is quite controversial and poorly established. The accurate
constraints on the gateway closure are vitally important for the understanding of global sea-level
fluctuations, ocean circulation, regional and global environments, salinity and reorganization of the
thermohaline circulation, enhanced deep water organic carbon production in the western Tethys
and the overall decline of atmospheric CO, concentrations. Here we present a new approach by
applying warm-water benthic foraminifera (WWBF) data to precisely constrain the Rheic-Tethys
gateway (RTG) closure, utilizing taxonomic and statistical methods. The link between the RTG
closure with the profound biotic transformations in the oceans, sea-level, and expansion of the
Gondwana ice sheet is discussed herein. WWBF records in the studied regions constrain the
timing of the RTG cut-off and support a linkage between the Alleghanian Isthmus appearance
and the onset of the Bashkirian glaciation.
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STRATIGRAPHY AND FORAMINIFERS FROM THE UPPERMOST
CARBONIFEROUS (KASIMOVIAN-GZHELIAN) OF THE JAMANTOO
AND BAIBICHETOO RANGES (MIDDLE TIEN-SHAN, KYRGYZSTAN)

Alexandra V. Dzhenchuraeva, Olga F. Getman

Institute of Geology of the National Academy of Sciences of the Kyrgyz Republic,
Bishkek, 30 Erkindik Prospect

CTPATUTPA®UA U DOPAMUHUDEPLI BEPXHEINO KAPBEOHA
(KACUMOBCKUN — MKENbCKUA APYCbIl) XPEETOB IXKAMAH-TOO
U BAUBUYE-TOO (CPEAUHHBIA TAHb-LWAHb, KbIPI'bI3CTAH)

A.B. [I)xeH4ypaeega, O.®. l[emmaH

UHecmumym eeonozauu HAH KP, 720040, buwkek, Kupeausckas Pecriybnuka

BepxHekaMeHHOYromnbHble OTIIOXKEHUSA B BUAE Y3KOW NOMNOChl OBHaXalTCA Ha KOXHbIX CKI10-
Hax xpebToB [xamaH-Too n Banbuye-Too. OHM HecornacHo 3aneralwT Ha BU3e-CepnyXOBCKMX
NN HWKHEMOCKOBCKMX OTIOXEHUSAX U COMMacHO NepeKkpbIBaloTCa NepMmckumm nopogamu. Bepx-
HEeKaMeHHOYrosnbHble oTnoXeHus B CpeguHHoMm TaHb-LLaHe cocToaT n3 AByx CBUT: MUHOYIMH-
CKasi BHU3Y W KopKaryrnbckasi BBEpPXY.

Jlutonornyeckn MmHByrmHckas cauta (290 M) MeeT NPenMyLLIECTBEHHO KOHITIOMepaToBbIV
cocTaB, a Kogxarynbckasa (280-960 m) cocTouT M3 nepecnamBaHusi 3BECTAKOB, NECHAHUKOB
n rpaBennToB. Npocnon nssecTHAkoB coctaBnsAT 60 % u cogepxat dayHUCTMYEeCKue ocrar-
ku popammnHudep, Bpaxmonon, Kopannos, MWaHOK, ractponog 1 sogopocnen. OgHako TOMbKO
dopamMuHUEPbI HACTOMBKO LUMPOKO pacnpoCcTpaHeHbl B BEPTUKANIbHOM (BO3PACTHOM) U ropu-
30HTanbHOM (NnareparnbHOM) HanpasneHnn, YTO N3yyYeHne nx No3BoNuno paspaborarb Guoctpa-
TUrpadnyecKkyto CxemMy pacyrneHeHUs OTIIOXKEHUIN KOAXarynbCKOW CBUTbI.

Hanbonee npeacraBuTenbHbLIMK paspe3amMu Yepes3 OTMOXKEHWUS 3TOW CBUTbI OKasanucb
ABa cTpatoTununyeckux paspesa «Komxaryn» n «Akbeut» (puc. 1, 2). No H1UM Bbino otobpaHo
220 obpasuos, u3 kotopbix nsrotosrieHo 1 200 wnundos. N3ydyeHne popammHudep B wnngax
BbIABMINO, 4YTO cpeaun 189 onpeneneHHbIX BUAOB 38 ABNAOTCS 9HAEMUYHBIMU U HOBbIMU. BbIno
TaKxe BbISIBNEHO 5 nocnegosaTeribHO CMEHSAWNX ApYr Apyra opaMUHUGEPOBLIX KOMMNIIEK-
COB, NONyYMBLUNX HA3BaHWE 30H NO BUAAM-MHAEKCAM (CHU3Y BBEPX):

30Ha Triticites komansuensis-Triticites procerulus,

3oHa Schwageriniformis arpaensis-Triticites turkestanicus,

30Ha Jigulites corpulentus-Daixina porrecta,

3oHa Daixina vasilkovskyi-Quasifusulina kodzhaguluca

3oHa Daixina (Bjsbutauella) bosbutauensis-Pseudodaixinoides kalcagaricus.

Cpeam atux 30H ogHa Triticites komansuensis-Triticites procerulus 0THOCUTCS K KACUMOBCKO-
My gapycy (y46ynakcKoMmy ropusoHTy), OCTarnbHble — XapaKTepuayrT PKenbCKuMn apyc (gactap-
CKMIN FOPU3OHT). YCTAHOBIEH COrMNacHbIN KOHTaKT MeXay KACUMOBCKUM U DKENbCKUM Spycamu 1
MeXAy DKEeNbCKMM M accenbCkum dpycoM nepmu. Takum obpasom, paspes «Kompkaryn» Moxer
cuMTaTbCa CTPATOTUMMYECKUM OF1Si PKENbCKOro fpyca v ero rpaHul, a paspes «Akbent» — Kak
AOMOSTHUTENBHbIN ANA BEPXHEN 30HbI NKENbCKOro sipyca JaHHOMO pernoHa.
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FORAMINIFERAL ZONATION OF THE BASHKIRIAN AND LOWER MOSCOVIAN
AND THE PROBLEM OF THE BOUNDARY BETWEEN THEM

Aleksandra V. Dzhenchuraeva

Institut of Geology of the National Akademy of Sciences, Bischkek, Kyrgyz Republik

®OPAMUHN®EPOBASA 30HAINBHOCTb BALUKMPCKOIO N HUXKHEN YACTU
MOCKOBCKOI'O APYCOB U NPOBJIEMA N'PAHULIbI MEXAQY HUMU

A.B. [IxeH4ypaesa

UHcmumym e2eonozauu HAH KP, 720040, buwkek, Kupausckas Pecriybnuka

OTnoxeHunsa 6aLIKMPCKOro sipyca n HMXKHEMOCKOBCKOIO NOAbspyCa LUMPOKO pacnpoCTpaHeHbI
B Ananckom n TypkecTtaHckom xpebTtax KOxHoro TaHb-LUaHs. TekToHnveckne aBmxeHus cdop-
MUPOBanu NOKPOBHO-HAABUIOBYHO CTPYKTYpPY aToro panoHa (bucka, 1996). OgHako ecTb oTaenb-
Hble paspesbl, rAe MOXHO HabnwaaTb HenpepbiBHOE OcaZikoHaKonneHue Hallknp-MOCKOBCKOIO
BO3pacTHOro uHTepsana. K Takum paspesam oTHOCATCA pa3pesbl «[a3», «AxyHTay», «KwemMbiw»
B TypkecTaHckoM xpebTte n «Xogxa-Tyw», «apatbl» B Ananckom. [NepBble Tpy SBNAIOTCH Hau-
Bonee NOMHbIMK, BKIHOYAKOLWUMUK OTNIOXKEHNSA BCEro BGalLKMPCKOro sipyca M HMXHEMOCKOBCKOIO
noabsApyca, a ABa NocnegHnx — TONbKO BEPXHIOK YacTb HALLKMPCKOrO N HUXKHIOK MOCKOBCKOMO
SAPYCOB.

JluTonorn4yeckn oHU CrioXXeHbl N3BECTHAKaMU BOAOPOCNEBbLIMU, ETPUTOBBLIMU C 0BUNBHBIMY
OpraHMyeckumm octatkamu pasnuyHblx rpynn. Ocoboe mMecTo cpeaun HUX 3aHMMaloT hopaMmnHn-
depbl — Hanbornee BLICTPO 3BOMOLMOHUPYOLWaa rpynna. OnpegeneHne BMOOB U U3ydeHue nx
pacnpocTpaHeHMs No pa3pesamM MOo3BOMNUIO BblAENUTb 30HANbHbIE KOMMIIEKCHI, KOTOPbIE Ha3bl-
BalOTCA NO BUAaM-uHAeKkcam (CHU3y BBepX):

3oHa Plectostaffella seslavica — Semistaffella inconstans

30Ha Pseudostaffella antiqua

3oHa Pseudostaffella praegorskyi

3oHa Profusulinella primitiva

3oHa Ozawainella pararhomboidalis

30Ha Verella spicata — B npegenax 6awKknpckoro apyca

n 3oHa Aljutovella aljutovica

30Ha Priscoidella priscoidea

30Ha Fusulinella subpulchra — B npegenax MoOCKOBCKOro spyca.

Ona ndydeHua dopamuHudgep 6bino otobpaHo 355 obpasLioB M3BECTHSKOB, M3 KOTOPbIX
61 narotosneHbl 2500 opneHTUpoBaHHbIX WNMEGOB NO NATK pa3pe3am. M3rotoBneHune Lwnm-
doB nponseogunock cornacHo metoauke .M. Paysep-YepHoycoBon (1951). Onpegenenue ¢go-
pamMuH1ep OCyLLECTBANOCE aBTOPOM Ha OCHOBaHMM KapToTeku dopamuHudgep (MH PAH),
a TaKke nocrnegHux pabot MMpoBoW NuTepaTypbl. BONLLIMHCTBO ONUCaHU BUAOB 6bINO BbLINOI-
HeHO aBTOpOM paHee ([xeHuyypaesa, 1979, 1993).

N3yyeHne mopdornormyecknx ocobeHHOCTEN PakoBUH MO3BOMMUMO BbISBUTL OnpedeneHHble
KOMMIEKChI, OTNMYatoLLmMecs apyr OT Apyra NosiBEHMEM HOBbIX 3fIEMEHTOB, OTPaXKaloLLNX 3BO-
noun AaHHoM rpynnel. B kayecTBe OCHOBHOIO 3BOMOLIMOHHOIO penepa Cnyxuno nepsoe no-
SIBNEHNEe HOBbIX BUAOB.

B poknage onsa kaxpgoro paspesa 6yayT npuBedeHbl Tabnuubl pacnpocTpaHeHus BUOoB
dopammHmnep No cnosim, rae MoXxHoO HabnwgaTb NepBoOe NOsIBNIEHNE BMAa U OKOHYaHWE ero
pasBUTUS.

Bucka I.C. lManeo3soickas cTpyktypa u uctopusa tOxHoro TaHb-LaHsa. CI6.: M3g-so C.-lMetepbypr.
yH-Ta, 1996.
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CURRENT INSIGHTS INTO A FULL TERRESTRIAL EARLY PERMIAN ECOSYSTEM
(TAMBACH FORMATION, THURINGIA, GERMANY)

Daniel Falk', Oliver Wings?, Ute Gebhardt'

! Staatliches Museum fiir Naturkunde Karlsruhe, Karlsruhe, Germany. E-mail: daniel.falk.email@gmail.
com; utegebhardt@gmx.de

2 Central Natural Science Collections, Martin-Luther-Universitét Halle-Wittenberg, Halle (Saale), Germany.
E-mail: oliver.wings@zns.uni-halle.de

The fossil-bearing Tambach Formation of Thuringia (Germany) yields remains of a fully ter-
restrial Lower Permian ecosystem, which is unique outside the USA. It was deposited in a small
upland basin (graben structure), and despite several publications (e.g., Martens et al. 1981,
2009, Eberth et al. 2000), the origin of this fossillagerstatte is still not fully understood.

The so-called “Bromacker Site” is situated in the northern vicinity of the small town of Tam-
bach-Dietharz, and exposes the clastic successions of the middle to upper Tambach Formation.
The area consists of several quarries which are well-known for their excellent preservation of tet-
rapod body fossils (articulated skeletons; e.g. Seymouria sanjuanensis, Diadectes absitus, Oro-
bates pabsti, Eudibamus cursoris, Dimetrodon teutonis), as well as vertebrate and invertebrate
trace fossils (e.g. Ichniotherium cottae, Tambia spiralis, Scoyenia gracilis, tetrapod burrows)
(Martens 2005, Martens et al. 1981, 2005, Voigt et al. 2007). Furthermore, invertebrate body fos-
sils (conchostracans, myriapods, insects) and plant impressions have been found (leaves, fruc-
tifications, root systems) (Martens 2001, 2010). Several drill cores reveal the well-consolidated
reddish sandstone, which is considered to be the hardest sandstone of Germany and is used as
cut stone (Traco GmbH 2011). Typical sedimentation patterns include filled desiccation cracks,
trace fossils, raindrop marks, current ripples, rip-up mud clasts, horizontal stratification, trough
cross-bedding, different grading and massive deposition (Martens et al. 1981, Eberth et al. 2000,
Latzner et al. 2012). Several intercalated silty horizons yield, in addition to mud cracks and rain-
drop marks, the above-mentioned body fossil content (Martens 1988, Martens 2001, Eberth et
al. 2000).

The exposed northern slope of the “TRACO Quarry” allows an excellent view into sedimentol-
ogy. The basal reddish, fine-grained sandstone shows beds of more than 1 m thickness, which
decreases to dm-scale in the middle of the wall. The sandstone is assigned to lithofacies type 6
of the “Bromacker Sandstone” (cf. Martens et al. 2009). Bedding planes occur always sharp and
nearly planar with silty laminae of a few mm in thickness. The cross-sections rarely show des-
iccation crack fillings, desiccation crack chards and/or vertebrate and invertebrate ichnia. The
lower upper part consists of sandstone beds of a thickness of a few centimeters. The thickness
of the beds increases to several dm.

The depositional environment of the basin-central clastics has been interpreted as sheet
flood-dominated low-relief landscape with temporal lakes and ponds (Martens et al. 1981, Eberth
et al. 2000). It is plausible that the source area was close to the depositional environment. The
answer as to why dozens of small, often fully articulated skeletons of at least 13 taxa were em-
bedded upright and parallel to the bedding plane, might be found in future analyses of sedimen-
tology and taphonomy. Furthermore, it is probable that the surround fine-grained clastic rocks
do also yield similarly preserved vertebrate fossils. A detailed mapping, rock sampling and fossil
prospecting of the complete Tambach Basin are desirable.
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Fig.1: The northern slope of the “TRACO Quarry” exposes several reddish beds of the full-terrestrial
“Bromacker Sandstone”; right foreground: a typical lower bedding plane with desiccation cracks,
vertebrate and invertebrate trace fossils; photography by Wings.
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FORAMINIFERS OF A LATE EARLY VISEAN AGE (MFZ11B),
IN THE SANANDAJ-SIRJAN ZONE, IRAN
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The Mississippian (Early Carboniferous) foraminiferal faunas and biostratigraphy were
studied in two sections of the Shahreza—Abadeh regions, in the Sanandaj-Sirjan Zone, Iran.
These sections, with a thickness of about 207-425 m, are mainly composed of siliciclastics
and fossil-rich carbonates apparently deposited in a shallow-water environment. The succession
consists of the Shishtu Group, and is represented by quartz arenitic sandstone, mudstone,
bioclastic wackestone, packstone, grainstone, and oolitic grainstone. The sequence in question
contains 68 species belonging to 26 genera within the foraminiferal zone, that is, the Uralodiscus
rotundus - Glomodiscus miloni zone of a late early Visean age. This biozone is dominated by
the species of Parathuramminites, Pseudoammodiscus, Brunsia, Lapparentidiscus, Viseidiscus,
Uralodiscus, Glomodiscus, Paraarchaediscus, Planoarchaediscus, Forschia, Endothyra,
Laxoendothyra, Endolaxina, Omphalotis, Rhodesinella?, Endothyranopsis, Plectogiranopsis,
Eogloboenothyra, Dainella, Bessiella, Pojarkovella, Inflatoendothyra, Mediocris, Tetrataxis,
Valvulinella, and Eoparastaffella. The foraminiferal zone and its characteristic index species
allow to correlate the Mississippian sequence in the Sanandaj-Sirjan Zone with the foraminiferal
biozonation acknowledged for the late early Visean in Western Europe (Mamet et al. 1966; Poty
et al. 2006), Eastern European Platform (Brazhnikova and Vdovenko 1973), Urals (Malakhova
1973; Kulagina et al. 2003); South China (Hance et al. 2011), and Istanbul Terrane in northwest
Turkey (Okuyucu et al. 2013). This new foraminiferal fauna, furthermore, shares some common
species with the concurrent fauna of the Alborz, in Iran (Bozorgnia, 1973; Lys et al. 1978; Vachard,
1996; Brenckle et al. 2009; Zandkarimi et al. 2014). In this study, the foraminiferal assemblage
of the Biozone MFZ11B of a late early Visean age is reported for the first time in the Sanandaj-
Sirjan Zone. The study also presents the occurrence of the following species of foraminifers
in Iran for the first time: Brunsia spirillinoides (Grozdilova et Glebovskaya), Forschia parvula
(Rauser-Chernousova), Glomodiscus miloni (Pelhate), Endothyra elegia Malakhova, Omphalotis
chariessa (Conil et Lys), Endothyranopsis crassiformis VVdovenko, Plectogiranopsis convexa
Rauser-Chernousova, and Dainella staffelloides Vdovenko.

This study is supported by the Postgraduate Research Fund (PPP) (PG124-2013A) of the University
of Malaya.
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MISSISSIPPIAN-ASSELIAN (EARLY CARBONIFEROUS—-EARLY PERMIAN)
FORAMINIFERAL FAUNAS AND BIOSTRATIGRAPHY OF THE SHAHREZA-ABADEH
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The Mississippian—Asselian (Early Carboniferous—Early Permian) foraminiferal faunas and
biostratigraphy were studied in three sections of the Shahreza—Abadeh regions, in the Sanandaj-
Sirjan zone, Iran. These sections with a thickness of about 528—1180 m are mainly composed of
the siliciclastics and carbonates. The succession consists of the Shishtu and Sardar groups of
the Carboniferous and the Anarak Group of the uppermost Carboniferous—Lower Permian. The
sequence under study contains 217 species belonging to 75 genera within the six foraminiferal
zones, namely, (1) the Uralodiscus rotundus - Glomodiscus miloni zone of a Visean age, (2) the
Plectostaffelle jakhensis - Eostaffella pseudostruvei zone of a Voznesenian (earliest Bashkirian)
age, (3) the Tikhonovichiella tikhonovichi - Profusulinella (Depratina) prisca - Aljutovella spp.
zone of a Melekessian—Vereian (latest Bashkirian—earliest Moscovian) age, (4) the Beedeina ex
gr. samarica - Taitzehoella mutabilis zone of a late Kashirian age, (5) the Fusulinella (Fusulinella)
pseudobocki zone of an early Podolskian age, and (6) the Praepseudofusulina kljasmica zone
of a latest Gzhelian—Asselian age. Among the identified foraminifers, 21 genera and 39 species
are reported for the first time in the Sanandaj-Sirjan Zone. The foraminiferal zones and their
characteristic index species allow to correlate the Mississippian—Asselian sequence in the
Sanandaj-Sirjan Zone with the foraminiferal biozonation acknowledged for the Mississippian—
Asselian in the Russian Platform, Southern and Northern Urals, South China; Istanbul Terrane
and Central Taurides (Turkey), and the Western Europe (e.g. Brazhnikova & Vdovenko 1973;
Malakhova, 1973; Makhlina et al., 1984; Chernykh & Reshetkova, 1987; Davydov et al., 1992;
Vachard & Maslo, 1996; Isakova, 2001; lvanova, 2002; Altiner & Ozgiil, 2001; Kulagina et al.,
2001; Kulagina et al., 2003; Poty et al., 2006; Okuyucu et al., 2013; Leven & Gorgij, 2011c).
These new foraminiferal faunas, furthermore, share some common species with the concurrent
faunas of the Alborz, East Iran, and Central Iran (Bozorgnia, 1973; Lys et al., 1978; Leven &
Taheri, 2003; Leven & Gorgij, 2006b; Gaetani et al., 2009; Brenckle et al., 2009; Leven &
Gorgij, 2011b,c; Zandkarimi et al., 2014). In this study, the foraminiferal assemblages of the
Voznesenian (earliest Bashkirian) age, the Melekessian—Vereian (latest Bashkirian—earliest
Moscovian) age, and also the Biozone MFZ11B (late early Visean) are reported for the first
time in the Sanandaj-Sirjan Zone. The study also presents the occurrence of 19 species of
foraminifers for the first time in Iran.
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NEW DATA ON FORAMINIFERS FROM THE MECHETLINO SECTION -
THE GSSP CANDIDATE FOR THE KUNGURIAN STAGE

Tatiana V. Filimonova, Tatiana N. Isakova

Geological Institute of Russian Academy of Sciences (GIN RAS), Moscow, Russia

HOBbIE JAHHBIE K ®OPAMUHU®EPOBOWN XAPAKTEPUCTUKE PA3PE3A
MEYETIIMHO - NOTEHUMANNIBHOIO KAHOUAATA GSSP KYHI'YPCKOIO APYCA

T.B. dunumoHoesa, T.H. Ucakoesa

leonoeuveckuti uHcmumym PAH, Mockea, Poccusi

Paspe3 MeueTnnHo sBnaeTcsa noteHumanbHbiM KaHanaatom GSSP KyHrypckoro sipyca no-
cnegHue 15 net. B cBeTe HOBbIX TpeboBaHWI BbINO peLLeHo NPOBECTU AOMNOMHUTENbHbIE UCCTIe-
A0BaHW4, B TOM Yucne u popammHMdepoBbix accounaumnm, He B NPOMOVHE, a B pacLUMPEHHOM
Nno MOLLHOCTU pa3pese ObIBLLEero kapbepa. ITo CTano BO3MOXHbIM B pesynbraTte nonesbix pabot
2016 roga, korga Obina caenaHa kaHaBa, NO3BONMBLLASA U3y4UTb OTIOXEHUs1 Bornee HU3KUX ypoB-
Hel (okono 10 M HWXe npeanonaraemMon rpaHnLbl KyHIypcKoro sipyca). B nonesbix nccnegosa-
HUsX NnpuHUManu yyactune I MuseHc, B. YepHblix, . CyHratynnuna, P. CyHratynnuH, P. KyTbiruH,
B. Jasbigos, T. dunumoHoBa. KomnnekcHbin oTéop maTtepuana Ha nuTororuio, U3oTomnuio, reo-
XUMUIO, MarHUTHYO BOCMPUMMYMBOCTb, NannHonoruo, 6paxmonoabl, aMMOHONAEWN, KOHOOOHTHI
n oopamuHUdepbl NPOBOAUNCA C O0OHUX N Tex xe ypoBHen (Kotlyar et al., 2016). Oeaguatb
o6pasuoB Ha dopamuHudepsbl cobpanbl T. dunumoHoson B 2015-2016 rr. OpneHTUpoBaHHbIE
Wbl 4na ndydeHusa gysynuHng caenadsl T. cakoson 1 T. dunnumoHoBoKn, Menkne dopamu-
HUpepbl 3y4annchb Kak B OPUEHTUPOBAHHbIX, Tak 1 B HEOPUEHTMPOBAHHbIX NETPOrpadn4eCcKmx
wnndax (Bcero 240 WwWnNugos).

Menkne cdopammHudepbl obHapyxeHbl Ha 19 ypoBHSX. Py3ynnHMabl — Ha 9, Ha YeTbipex
N3 HMX — obpasyoT pasHoobpasHble coobulecTBa. Ha 5 ypoBHAX BCTpeyaloTcsl KpanHe pegko,
B BMAE HEDOMbLUMX eANHUYHbBIX (hparMeHTOB, YTO 3aTPyAHSAET UX BUAOBbIE N POAOBbLIE onpese-
neHus. PaHee B pa3pese NpoMOUHbI hopaMnHNepb! BbinNn obHapyXeHbl TOMbKO B TPEX CrosiX
(Chernykh et al., 2015).

B cnosx m1-1H, m1-1, m1-3-1, m1-3-2 obHapyxeHbl 30 BMOoB 21 poga menkux copamu-
Hudep. B crnoe mM8 komnnekc no pogoBOMY M BUOOBOMY COCTaBYy NPakKTUYECKU WOAEHTUYEH.
B uenom B cnosx m1-m8 koMnnekc xapakrepusyetrcsa cnegylowmmu suaamn: Protonodosaria
proceraformis, BblAeneH u3 apTUHCKNX OoTrnoxeHun cesepa Poccumn, Nodosinelloides cubanicus
elongatus — ycTaHOBIEH B Bepxax SXTaLLCKOro-HM3ax 60rnopckoro sipyca B TETUYECKUX paspe-
3ax Namupa n Typumn, Howchinella sossipatrovae, Endothyranella protracta maxima, Bradyina
ex gr. majoraeformis, Deckerella elegans kamaica — B BypLEBCKUX N HUKHEAPTUHCKUX OTIIO-
XeHusx MNMpuypanes, Elesmerella rara — B KyHrypckux otnoxeHuax Hboto-Mexuko, Tolypammina
tchikalensis solida — BypueBckunx n capaHuHckux MNpuypanba, Howchinella inflata — ropnsoHT nec-
YaHblX (bopammHMdep — rnagknx MPoOHANKyNApu cesepa Poccun (HWKHAA-CpegHas nepmb),
Hemigordius permicus, H. longus, H. ovatus — B capaHUHCKOM ropu3oHTe lNpuyparnbsa n nkenb-
ckux — Bonopckmx otnoxeHuax 3anagHoro Tetuca, Endothyranella tersa — apTUHCKUX U KyHryp-
ckux MNpuypanba n Nevopckoro kpas. [NToMUMMO ykasaHHbIX BUAOB KOMMIIEKC HaCbILWEH npeacTa-
BuTenammu cemencts Ammodiscidae, Tolypamminidae, Pseudo-ammodiscidae, Calcivertellidae,
Meandrospiridae u gp., Tpebyrowmnx nocrnegyoLero ndyvyeHms. Takum obpasom, B KOMMMeEKce
NpUCYTCTBYET BONbLUE apTUHCKMX (TOYHEE BYpPLIEBCKUX N UPTUMHCKMX) KOMMOHEHTOB, HO Hanuyne
Nodosinelloides cubanicus elongatus n mHorouncneHHblx Geinitzina n Hemigordius nossonset
COMOCTaBNATb KOMMMEKC U C CaprMHCKUM ropnsoHToM [Npuypanbs.

dy3ynuHMaamMmn oxapaktepusoBaHbl 6onee Bbicokue cnou paspesa — m3-1, m3-2, m4-2 n m5.
Hanbonee MHOrouMcneHHbIN U pa3HOOOpPa3HbI B BUOOBOM OTHOLLEHMM KOMMNIEKC onpeaeneH
B cnosx m3-1, M3-2. B coctaBe komnnekca MmaccoBo npeobnagatot Buabl rpynnel Pseudofusulina
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urasbajevi Raus. — Ps. urasbajevi speciosa Raus., Ps. seleukensis Raus., LUuMpoko pacnpoctpa-
HEHHble B MPIMHCKOM U CaprMHCKOM rOpU30OHTax Ha 3anagHoM CKroHe Ypana, a Takke Mopdo-
norndeckun 6nmskum aton rpynne Bua Pseudofusulina nucula Tchuv., ONUCaHHBIN U3 OTIIOXEHWUN
CapruHCKOro ropnsoHTa. Pexe npucyTCcTBYIOT (bopMbl, onpeaeneHHble kak ?Parafusulina cf. cara
Grozd., npeacTtaBneHHble TOMbKO NMapakcuanbHbIMU CEYEHUSAMU HEMNOSHbIX (YeTbipe obopoTa)
PaKOBWH, HO M3BECTHbIE U3 CaprMHCKOro ropm3oHTa. CoctaB KoMMNeKkca AONOMNHAT eANHNYHbIE
Uralofusulinella arkaulensis Tschuv. B crnoe m4-2 komnnekc obegHeHHbIn. EANHNYHBbIE Napakcu-
anbHble ceveHnsa (Tpu obopoTa pakoBuHbI), CXOXnx ¢ ?Parafusulina cf. cara Grozd. B ocHoBHOM
NpucyTCTBYIOT Pseudofusulina sp., NpeacTaBneHHble B3AYyTO-BEPETEHOBUOHLIMU YKOPOYEHHbI-
MU hopMamu, nmerwmmMmmn Hambonbllee CXoacTBo ¢ Ps. urdalensiformis Kir., HO oTnnyatowme-
cH MernkuMmn pasmepamu. B cnoe M5 doy3ynuHuabl ManoyYncrneHHbl, pakoBUHbI paspyLUeHbl Uu
CUNbHO KoppoaupoBaHHbl. MpucyTtctBytoT Pseudofusulina sp., NnpeanonoXntensHO OTHOCSLWMe-
ca K Ps. seleukensis Raus., n Uralofusulinella sp. B uenom ¢y3ynuHuabl n3y4eHHOro nHTepsa-
na paspesa xapakTepHbl AMS1 CaprMHCKOro ropu3oHTa Ypana. [lonyyeHHble C BbllleyKa3aHHbIX
YypOBHeN paspesa accoumauuun ysynmHma umetot bonee ApeBHUI 0OMMK MO CPaBHEHMUIO C CO-
obwectBamn dysynunHng, ns crnos 1 paspesa MeuvetnuHo onybnukosaHHbiMKn paHee (Chernykh
et al., 2015).

B cnoe m10-1 nosiBnstoTcs menkue dopammHudepbl BuaoBs Howchinella impolita (Crespin),
aBcnoem11u Nodosinelloides sp.1, xapakTepHble Ansa capaHUHcKoro ropusoHTa lNpuypanes (Yn-
kanu). Komnnekc cnosa m12 gononHsietca Howchinella aff. minutissima (Paalzow) n Howchinella
semiovalis (Zolotova et Sossipatrova) n pasHoobpasHeimn Nodosinelloides n Geinitzina, Tak-
e XapaKTepHbIMW ANsi CapaHMHCKOro ropusoHTa (paspes3 Yukanu). Komnnekc cnos m14 csu-
AEeTENbCTBYET O BO3MOXHOM MepPeOoTIOXeHNN, B HeM obHapyxeHbl Endothyranella tersa lgonin,
Bradyina sp., Palaeotextulariidae, Heonpegennmblie Fusulinida.

B komnnekce cnos m15 nosisnserca Nodosinelloides pugioidea lgonin — Bug dounmnnoBcKoro
FOPU30HTa, HO OBHAPY>XEHHbIV HAMU U B CapaHUHCKMX OTNOXEHUAX paspesa Ynkanu, a Takke
dopMbl € pebpucTbiMm BokaMmm pakoBUH. STOT MOPKONOrMYECKUA NPU3HAK XapakTepeH A1 KyH-
rypckux smgoB ABcTpanuu. Heonpegenumble octaTkm pakoBuH Fusulinida roBopsiT o pa3mbiBe
bonee ApeBHUX TONL, T. K. 4S5 CAPAHUHCKUX OTIIOXEHU Ypana (py3ynuHuabl He XapaKTepHbl.

Pa6boTa BbinonHeHa no teme roc3aganus Ne 0135-2-14-0070 u 4acTMYHO Npu nNogaepXke rpaHTa
Po®U Ne 16-05-00306a (pykosoautens I.B. Kotnsap).

Kotlyar G., Sungatullina G., Sungatullin R. (2016): GSSPs for the Permian Cisuralian Series stages.
Permophiles. Newsletter of SCPS 63: 32-37.

Chernykh V.V., Chuvashov B.l, Davydov V.I., Schmitz M.D. (2015): Mechetlino section. — (In:
Southern Urals. Deep water succession of the Carboniferous and Permian. A Field Guidebook of
XVIII International Congress on Carboniferous and Permian. Pre-Congress A3 Trip, August, 6-10,
2015. Kazan). Academy of Sciences of the Republic of Tatarstan Press: 5-19.
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MIDDLE PALEOZOIC VOLCANISM OF THE OMOLON MASSIF
(NORTHEASTERN ASIA): THE AGE AND VOLUME OF THE KEDON GROUP
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CPEOHEMAJIEO30MCKUN BYJIKAHU3M OMOJIOHCKOIO MACCUBA
(CEBEPO-BOCTOK A3UMN): O BO3PACTE U OBbEME KEQOHCKOW CEPUU

A.M. Nazuesa

Cesepo-BocmoyHbili KoMmnneKkcHbIl Hay4yHo-uccriefogsameribekulti uHemumym [IBO PAH, MaeadaH,
Poccus

Cpeoun cTpykTypHbIX anemeHToB CeBepo-BocTtoka Asmm OmonoHckun maccus (OM) Bblge-
NSeTCA HaNnU4MeM KpucTannmydeckoro oyHaameHTa, HeCOrfacHO NEePEKPBLITOro YexXrioM puden-
CKMX, Maneo30MCKNX N HAXKHEME3030MCKNX 0CaA04HbIX N BYNIKAHOrEHHbIX OTNOXeHu. B nctopum
dhopmupoBaHus Yexrna Hambonee apkoe cobbiTve COCTaBuUN cpeaHenaneo30MCKNn ByNIKaHN3M,
OXBaTMBLUMMA He MeHee TpeTu nnowiagnm maccusa. Yxe nepsble uccnegosatenu OM (30-e rr.
XX B.) 3achmkcmpoBanu, 4To B UEeHTpanbHON — Hanbonee npunogHsaTon yactm OM (HasBaHa
tOkarmpckon rmelbon), pasBuTbl KOHTUHEHTANbHbIE BYNKaHUTbLI, B nepudepudeckmx KopkogoH-
ckon M HambliHObIKaHO-MonaHgKMHCKON 30HaxX — NPUBPEXHO-MOPCKME BYIIKAaHOTEHHO-0Caa0u4-
Hble oTrnoxeHusi. B 1957 r. KOHTUHEHTanbHble BYNKAHOreHHbIE HaKoMIeHUs Obinv BblAeneHbl
B KEQOHCKYIO0 CEpPUI0 CPEAHErD — BEPXHEro AeBOHa.

Bbixoabl kegoHckoM cepun obpasytoT cybnsoMeTpudHble apearbl, pexe — npupasnoMHble
30HbI, B LIENIOM COCTaBIsAsA BbITAHYTYH Ha ceBepo-3anaj nornocy ¢ napamerpamm okorno 250—
300 x 400 km. Npun HEKOTOPbLIX BapuaLmsix apearioB Mo pasMmepy 1 MOLLHOCTM CTPaTOHOB yCTaHaB-
nvBaeTcs 00Lan HanpaBnNeHHOCTb IBONIOLUN BYfKaHM3Ma: OT NaB 1 Ty(pOB NpenmMyLLeCTBEHHO
cpefHero n OCHOBHOIO COCTaBa, Yepes Kucnble nopoabl (fiaBbl, UTHAMOPUTLI, Tydbl) K NaBam U
Tydbam aHAEe3nTOB C NpocnosimMmn Tygonec4aHmkoB. CROXHOCTb BHYTPEHHETO CTPOEHNSA apearnos,
daumnanbHas M3MEHYNBOCTb pa3pesoBs, NX 6eQHOCTb OpraHMYeCcKMMN OCTaTKaMmn He NO3BONUNK
BblpaboTaTb €OUHOT0 MHEHUS O HWXKHEW rpaHuLe KEeOOHCKOW cepumn n ee obuiem ctpaturpa-
dunyeckom obbeme. eonorm4eckn HWXKHSS rpaHuLa onpeaensaeTcs HeCcornacHbIM HaneraHmem
BYNIKAHWTOB Ha pPaHHeNaneo30MCKUe LWENOYHbIE U TPAHUTONAHbIE UHTPY3UU, BEPXHAS — NPUCYT-
CTBUEM ranbku a(ppy3mBOB B TEPPUTEHHON KPECTUKCKON CBUTE (BEPXHWUIA OEBOH — HUXHUI Kap-
6oH). Peokne Haxogku octaTkoB hriopbl 1 hayHbl (B T. 4. KOHOOOHTOB) OrpaHNYMBaOT BO3pacT
KeOHCKOW cepumn BTOPOW NOMOBMHOM CpeaHero —KOHLOM no3aHero AesoHa ([arves v gp., 2000).
B cepunHon nereHae lNocreonkaptbl-200/2 Bo3pacT HWXHUX 6a3ansToMaoB KEOAOHCKOW cepuu,
Ha OCHOBaHWWN Haxo40K 3MCKOM dpayHbl B HM3ax pa3pesa HambiHabikaHO-MonaHO)KMHCKOW 30Hb!,
MPVHAT Kak paHHe-cpegHeneBoHCkM. OgHako conocTaBneHme UCTopun passutnsa obenx CTpyk-
TYp NokasblBaeT, YTO U3NuUsiHMe no3gHeaMmckux H6asanstoB B HamblHAObIKaHO-MonaHoKMHCKOM
30HE HanpsAMYyto ¢ KeAOHCKMM ByrnkaHnamom KOkarmpckon rmbibbl He cBa3aHo. CornacHo pesynb-
Tatam reoxpoHomeTtpumn (K-Ar, Rb-Sr metoasl, U-Pb SHRIMP-gatnposaHue umMpkoHoB), hopmu-
poBaHWe KeOOHCKOW Cepum Hadanocb Ha pybexe paHHero n cpegHero aesoHa, okono 400 mnH
net Hasag (larvesa, XKXynaHosa, 2011).

[MpeomeTom AMCKYCCUMM OCTaeTCs BOMPOC O BEepXHeW rpaHuue kegoHCKoW cepun. [puHATO
cuYnTaTb, YTO AEBOHCKUIA BYIKaHU3M 3aBepLunncs opMmpoBaHnMeM TpaxnmaHaesuToB — Tpaxu-
aHgesnbasansToB KybaknHCKom Tonwm (BmeLlaeT camoe kpynHoe Ha OM 3onoTtopyaHoe MecTo-
poxaeHune Kybaka), Bcnep 3a YemM HakannmBarnucb BYNKaHO-TEPPUreHHbIE OTMOXEHUS NO3AHEro
AeBoHa — paHHero kapboHa. CornacHo W.H. Kotnsapy (2000), kybakuHckasa Tonwa 3HaMmeHyeT
HOBbIW 3Tar, Korga roMmogpOMHbIV XOA, 3BOMIOUUK ByfKaHM3Ma Obin HapyLeH N3nnusHueM Tpaxu-
aHOEe3NTOB-TPaxmMTOB-TpaxmpmogaumToB. [ogTBepXaeHnem Tomy criyxat AaHHble Mo M30Tonuu
Sr, ykasbiBaloLLMe Ha CMeHy KOpPOBOro marmatnama mMaHtuHbiM (Kotnap, 2000). NsnoxeHHoe
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MO3BOSSIET NPOU3BECTM KOPPEKTUPOBKY BO3pacTa HMDKHUX TOMLL, KELOHCKOW CEPUN C HKHETO U
CpeaHero feBoHa HepacUyneHeHHbIX 40 cpeaHero gesoHa. OnpegeneHne BEpXHEN rpaHunLbl Tpe-
ByeT ohmumanbHON KOHBEHLMU, Kakne U3 CTpaToHOB, BEHYAKLWKNX CpeaHenaneo3onckun paspes
KOkarnpckon rmblBbl, BKNHOYATL B COCTaB KEAOHCKON CEPUN, KaKNE HET.

larnes M.X., WynbruHa B.C., Marnesa A.M. HoBble aaHHble no cTpaTturpadumn naneosos tora OMonoH-
ckoro maccuea // Ouepku no ctpaturpacdum Cesepo-Boctoka Asmn. Maragan: CBKHAN OBO PAH.
2000. C. 57-98.

larvesa A.M., XynaHoBa W.J1. [eoxpoHOMeTpus cpegHenaneo3oncknx ByrnkaHutoB OMOMOHCKOroO Mac-
cuBa: conocraeneHue K-Ar, Rb-Sr, U-Pb gaHHbIX, reonoruyeckas uHtepnpetaums // TuxookeaH. reo-
norud. 2011. T. 30. Ne 3. C. 3-20.

Kotnsap M.H. BoapacT 3on0oTbix pyg MectopoxaeHus Kybaka // Marmatnam n metamopdunam Ceepo-Boc-
Toka Asuun. Matep. IV pernoH. netporpad. coewl. Maragan: CBKHW BO PAH, 2000. C. 156—159.
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HOBbIV B KOHOOOHTOB POJA PALMATOLEPIS
B MAMATb MPO®ECCOPA B.I. XAJIbIMBAXOU

FO.A. Framoeckudu, I'.E. lluHkapee

Mockoeckuli 2ocydapcmeeHHbIt yHusepcumem um. M.B. JlomoHocoea, Mocksa, Poccusi

Poa Palmatolepis onnucaH naneoHTonoramu E. Ynepuxom u P. baccnepom 13 BepxHene-
BOHCKMX oTrnoxeHun CesepHon Amepuku (Ulrich, Bassler, 1926). 3a Tunoson Bug poga npuHAT
Palmatolepis perlobata. Pop xapaktepusyetcs 60nbLion Mopdonornyeckon N3MeH4YMBOCTbIO U
B HacTosilee Bpemsi HacumTbiBaeTca 6onee 200 Buaos n noasunaos (Becker, Hartenfels, 2016).
Ha ocHoBe 3BONIOLMOHHOW MOCnefoBaTeNbHOCTM BUAOB 3TOr0 poda NOCTpOeHa CTaHAapTHad
30HanbHas Wkana ansa BepxHero gesoHa (Ziegler, Sandberg, 1984; 1990).

[Mpn n3y4yeHmm KOHOLOHTOB paccMaTpMBaeMOro poga 4acTo BCTpeyatoTCs nepexoaHbie op-
Mbl, KOTOpble MMEKT Mopdonornyeckue npusHakm obonx 6rnmsko poAaCTBEHHbIX BUOOB. Ecnun
nepexogHas popma MMeEET psag YCTOABLUMXCHA MPU3HAKOB, TO B AAHHOM Cllydae MOXHO Bblae-
NATb HOBbIM TakCOH. B Hawem cny4ae Mbl Kak pa3 MMeeM NpoMeXyTO4YHOE MOSIOKeHNe HOBOIro
BMAA Mexay ABYMSI U3BECTHbIMW TaKCOHaMM.

HoBbIN BUA NpoMcxoauT U3 HAKONaeBCKOW CBUTbI BEPXHEAEBOHCKNX OTrnoxeHun PygHoro An-
Tasa (BoctouHbii Kazaxctan). E. WnHkapeBbim B 1992 r. Ha HukonaeBckoMm Kapbepe 6binm oTo-
OpaHbl 20 obpasuoB Ha KOHOAOHTLI. Kapbep pacnonoxeH B LlemoHanxnHckom panioHe Boctou-
Ho-KasaxctaHckon obnactu. KoHogoHThl nonyyeHsl B 11 obpasuax n3 cepbiX MENKO3EPHUCTbIX,
cpefHe-CrnoucTbIX, OPraHOreHHbIX N3BECTHAKOB. KOMMNNEKC KOHOOAOHTOB OXapakTepu3oBaH crie-
aywowmmmn Bugamn Palmatolepis r. rhenana Bischoff, 1956, Pa. rhenana nasuta Muller, 1956, Pa.
gigas extensa Ziegler et Sandberg, 1990, Pa. jamieae Ziegler et Sandberg, 1990, Ancyrodella
nodosa Ulrich et Bassler, 1926, A. lobata Branson et Mehl, 1934, A. curvata (Branson et Mehl,
1934), Ancyrognathus ubiquitous (Sandberg, Ziegler et Dreesen, 1988), Polygnathus lodinensis
Pdlsler, 1969, Po. evidens Klapper et Lane, 1985, Po. krestovnikovi Ovnatanova, 1969, Icriodus
a. alternatus Branson et Mehl, 1934, Belodella devonica (Stauffer, 1940). Ha ocHoBaHuu npwu-
CYTCTBUSA Takux BMAOB, Kak Palmatolepis r. rhenana, Pa. rhenana nasuta, Pa. gigas extensa v
Pa. jamieae BO3pacT OTIOXEHUN YCTaHaBNMBAETCA KaK BEPXHUM dopaH, KOHOOOHTOBLIE 30HbI
Lower n Upper rhenana. Cpean koHogoHTOB poga Palmatolepis 611 0OHapyXeH HOBbIN BUA
Palmatolepis khalymbadzhai sp. nov.

MpenctaBneHHbIn BUA Palmatolepis khalymbadzhai sp. nov. (puc. 1, B) obnagaet cnegyto-
WM NpU3Hakamu: nnatopma nnockas, YeTko TpaneumesuaHas, BblTAHyTas B cpegHen Ya-
CTu1; ¢ BOKOBOM CTOPOHbI NONAacCTb AfIMHHASA, TPEYrofnbHas, pacrnofioXeHHasi Ha YpPOBHE rMaBHOMO
3ybua; oceBon rpebeHb cMrmonganbHO M30rHYT; 3a4HUIN KOHEL, NNaTtdopMbl TYNO-3a0CTPEHHbIN,
WHOrga crierka OKPYMNbIA; rMaBHbIN 3ybel, OTYETNUBBIN, CPEeaHUX pa3MepoB; 3aaHuK rpebeHb
KOPOTKUWA, He AOCTUraeT 3agHero KoHua nnatgopMbl; CBOBOOHbLIA NIUCT KOPOTKUIN; POCTPbI OT-
CYTCTBYIOT Unu cnabo passuThbl; Kpast nnaTtdopmMbl NMPUNOSHATLI U CKyNbATUPOBaHbI Byropkamu;
npucyTCTBYET napaneT; 6okoBon rpebeHb OTCYTCTBYET; NOBEPXHOCTb NIaTgOpPMbl CKYIbATUPO-
BaHa Menkumun yropkamu.

HoBbIi BUA N0 CBOMM MOPONOrMYECKUM XapakTepucTukam, NpuBeaeHHbIM BbILLE, MOXOX Ha
Palmatolepis jamieae n Pa. juntianensis n aBnaeTca nepexogHbiM 3BEHOM MeXAy HUmu (puc. 2).
O dunoreHeTu4eckom ceasn BuaoB Palmatolepis jamieae v Pa. juntianensis yka3biBanocb B pa-
6ote B. Uurnepa n Y. Cangbepra (Ziegler, Sandberg, 1990), rae otmevanock, 4To nocneg-
HUA BUA ABMSIeTCH NOTOMKOM nepsoro. B Hawewm matepuane umeroTca nepexogHble opMmbl
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Puc. 1. N3o6paxeHna ronoTunos n3yyveHHbIX BuaoB: A—Palmatolepis jamieae Ziegler et Sandberg,
1990; b-Palmatolepis khalymbadzhai sp. nov.; B—Palmatolepis juntianensis Han, 1987
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Puc. 2. Ctpaturpadgudeckoe pacnpocTtpaHeHne Palmatolepis khalymbadzhai sp. nov. n ero
npepnonaraemble 3BOMIOLMOHHbIE CBA3U

oT Palmatolepis jamieae k Pa. khalymbadzhai sp. nov. NepexoaHble (popMbl COXpaHAKT OCHOB-
Hble MOpdOnorMyeckne Npu3HaKkM Npeaka u B To e Bpems npuobpeTatoT HoBble. Y 3TUX hopm
TpaneumeBMaHble ovYepTaHus NNaTtdopMbl, MEHEE BbITSHYTas NONacTb, OTYET/INBO BbIpaXKeH-
HbI napaneT n 6yropkoBas ckynbnTypa. K HOBbIM NpMOBpETEHHBLIM NPU3HAaKaM OTHOCATCA pe-
AyKuna 3agHero rpebHst n BoinpsiMneHne oceBoro rpebHs. MNnatdopma Pa. khalymbadzhai sp.
nov. ctaHoBuTCA 6onee BbITAHYTOM, OOKOBas nonacTtb yANMHAETCS BOOK, CMeLLLaeTcs K 3agHeMy
KOHLly Ha YpOBEHb rmaBHOro 3ybua. Y Buga coxpaHsieTca Gyropyatasi CKynbnTypa nnargopmbl,
HacneagyeTcs OT NpeaKa OTYETIMBO BblpaXXeHHbIN 3yb4aThin napaneT. OKpyrno-3aoCTPEHHbIN 3a-
AHWIA KOHeL, NnaTtdopMbl CTAHOBUTCS TYMNO-3a0CTPeHHbIM. MNepeaHuin KoHew, nnaTtopMbl MeHSs-
eT cBoto hopmy ¢ npsimon (y Palmatolepis jamieae) Ha ocTtpyto (y Pa. khalymbadzhai sp. nov.).
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OceBow rpebeHb coxpaHsieT CBOK CUrMOMAANbHOCTb, YHACNeAoBaHHY0 OT Npeaka. 3agHum rpe-
OeHb genaeTcsa Kopoye 1 He OOCTUraeT 3agHero KoHua nnatdopmebl. [lanee Mbl MOXeM npeano-
NOXWUTb BO3MOXHbIV NMepexo B 3BOMOUMOHHOM pagy ot Palmatolepis khalymbadzhai sp. nov.
K Pa. juntianensis. B Hawem matepunane MMelTCs HEKOTOPbIe NepexoaHble hopMbl ATOro psaa,
Ho cam Bua Palmatolepis juntianensis He obHapyxeH. Mbl npegnonaraem, 4To npouecc obpa-
30BaHuA Palmatolepis juntianensis ot Palmatolepis khalymbadzhai sp. nov. wen crnegyiowum
obpasom: nnaTgopma nocnegHero ymeHbluanacb B pasmepax, CUSbHO BbITArMBasnach B ASIUHY,
paclmpsnach B 3agHEN YacTn, HApYXXHbIA Kpar Mo LWMPUHE CTaHOBUTCS Y>Ke BHYTPEHHETO Kpas
nnatdgopmbl. BokoBas nonacTb paclMpPSETCA U CTAHOBUTCA Kopoye. 3agHun KoHel nnaTtgop-
Mbl npuTtynnsietca. OceBon rpebeHb BbinpAMAAeTcs. [MaBHbIN 3y6eL, OTYETNIMBO BbIAENSAETCA U
HEeCKONbKO cmeLllaeTca B6OK oT oceBoro rpebHs. 3agHui rpebeHb ncHesaeT Unm CoxpaHsaeTcs
B Bnae 1-2 3y6umkos. [MoBepxHOCTb NnaTtdopMbl yTpaymBaeT byropyaTyto CKyfbnTypy U CTaHO-
BUTCS rMagKkon Mnu TOHKO LwarpeHeBon. PaccmaTtpuBaeMblin 3BOMOLMOHHBIA Nepexod, Ha Hall
B3rnsi4, ckopee Bcero, npoxoaun B 3oHe Upper rhenana, rae 6binv oGHapyXeHbl U3yYeHHble
dOpMbl KOHOAOHTOB.

Becker, R.T., Hartenfels, S. (2016): Species of Palmatolepis // SDS Newsletter, 31: 35-44.

Ulrich, E.O., Bassler, R.S. (1926): A classification of the toothlike fossils, conodonts, with descriptions of
American Devonian and Mississippian species // Proc. U. S. Nat. Mus. 68(12): 1-63.

Ziegler, W., Sandberg, C.A. (1984): Palmatolepis-based revision of upper part of standard Late Devonian
conodont zonation. In: Clark, D.L. (ed.), Conodont biofacies and provincialism. Geological Society of
America, Special Paper 196: 179-194.

Ziegler, W. & Sandberg, C.A. (1990): The Late Devonian standard conodont zonation // Cour. Forsch.
-Inst. Senckenberg 121: 1-115.
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THE HANGENBERG EVENT AS A MARKER OF THE DEVONIAN-CARBONIFEROUS
BOUNDARY IN THE EGOR SECTION (WESTERN SLOPE OF THE MIDDLE URALS)

Yury A. Gatovsky

Lomonosov Moscow State University, Moscow, Russia

XAHITEHBEPICKOE COBbITUE KAK MAPKEP NPAHULIbI JEBOHA U KAPBOHA
B PA3PE3E EIOP (3AMALHbINA CKINOH CPEOHEIO YPATIA)

FO.A. NTamoeckulu

Mockoeckuti 2ocydapcmeeHHbIl yHusepcumem um. M.B. JlomoHocosa, Mockea, Poccusi

XaHreHbeprckoe cobbiTre ABAsSeTCA KPynHbIM 6MOCOobbITMEM, KOTOPOE NPOU3OLLIIO B KOHLIE
drameHcKon anoxu (NO3gHUN AEeBOH) BO MHOMMX perMoHax Mmpa u accouumpyeTcsi C MacCOBbIM
BbiIMMpaHuem opraHmamoB (Walliser, 1984, 1996; Kaiser, 2015; Becker et al., 2016). MNpnun-
HOW BbIMUPAHUSA MHOTMX rpynn dpayHbl MO0 NOCNYXUTb rmobanbHoe nageHne ypoBHS MUpPO-
BOrO OKeaHa, CBSI3aHHOTO C KpaTKOBPEMEHHbIM noxonogaHuem B KOxxHom nonywapum (Isaacson
et. al., 2008). 310 COBLITME OTMEYEHO YEPHBIMK CriaHLammn, o6pa3oBaBLUMMUCA B aHOKCUOHbIX
ycnosusx (Walliser, 1996). K atomy cobbITnio npuypoyeHa rpaHvua gesoHa un kapbora. Mo pe-
weHno MexagyHapoHoM NMoAKOMUCCUM MO cTpaTurpadun AeBoHa 3Ta rpaHuua nposoaunach
no NepBOMY NMOSIBNEHMIO KOHOAOHTOB Siphonodella sulcata. Tmo6anbHbIM CTPATOTUNOM rPaHnLbI
(GSSP) 6bin BbIOpaH paspes Jla-Cepp B HOxHOM ®PpaHumm (Paproth et al., 1991). B gaHHbIN
MOMEHT B CBA3M C TEM, 4YTO B CTpaATOTMNE 30HamNbHbIN BUA-MHAEKC OOHapyXeH cTpaturpaduye-
CKM HWDKE CBOEro NepBoro nosiBfeHnsa n bbina HapylleHa 3BOMUMOHHAs NocrenoBaTenbHOCTb
Siphonodella praesulcata - Si. sulcata, ctpatoTun rpaHuubl nepecmatpusaetca (Kaiser, 2009;
Corradini et al., 2016). 3a nocneagHue roabl NOrpaHNUYHbLIN MHTEPBAaN AeBoHa 1 kapboHa npogon-
Xan ndyvaTbCs, B pesynbrare Yero norny4eHo MHOro HoBbIxX AaHHbIX (Becker et al., 2016).

Ha nocnegHem 3acegaHun MexayHapoaHon paboyen rpynnbl NO rpaHuue AeBoHa n Kapbo-
Ha, NpoxoauMBLUEM B KOHUe ceHTsopsa 2016 r. B MoHnenbe (PpaHuus), paccmaTpmBanmcb Ho-
Bble YPOBHW NonoxeHus rpaHuubl. Cpean HUX 6binu: (1) nepsoe nosiBrneHue Protognathodus
kuehni/Siphonodella sulcata (BepxHAst YaCTb LUTOKYMCKOIO M3BECTHSIKA); (2) nepBoe nosBrneHue
Protognathodus kockeli (B nogoLiBe LUTOKYMCKOrO U3BECTHSIKA) U BEPXHSS YacTb XaHreHbepr-
CKOro necvaHuka (koHew, rmobanbHon perpeccum); (3) MaccoBoe BbiIMMpaHUEe OpraHM3MoB B OC-
HOBaHWUWN YepHbIx XaHreHbeprckux crnaHues. BonbwWMHCTBOM rorocoB 6bin BbibpaH BTOpoN Ba-
PpUaHT, KOTOPbIN NPeanoXeH B KayecTBe paboyero BapmaHTa rpaHuLbl.

AHanorun XaHreHb6eprckoro cobbiTusi 6binm obHapyxeHbl B paspese Erop, pacnonoXeHHOM Ha
nesom 6epery p. KocbBbl, psgom c 1. 'ybaxa (Mepmckuin kpawn). Paspes npuypodeH K ceBepHOM
yacTtu Knsenosckoro npornba 3anagHoro cknoHa CpegHero Ypana. lNpeactaesnset cobomn Xxopo-
wee obHaXXeHne C KOPEHHbIMW BbIXO4AMMW MOrPaHNYHbIX OTIOXEHWU AeBOHa U kKapboHa. Pas-
pe3 CNnoXeH JOMaHUKOBbIMU OTNIOXEHUAMWN OEeNPECCUOHHOIO TUNna BEpXHen YyacTu rybaxmHckom
cBuTbl. B Hem BblgeneHo 18 cnoes, KaXabl U3 KOTOPbIX XapakTepusyeTcs CBOUMU NINTONornye-
CkuMu ocobeHHocTsaMU. MoLHOCTbL paspesa cocTaenseT 6,5 M. HuxHAs YacTb paspesa (crnou
1-6, MOLHOCTL 2,5 M) NpeacTaBneHa pUTMUYHbIM NepecnanBaHMemM aprunnmToB, N3BECTHSKOB
1 cnaHues. BcTpeyatloTca oTaernbHble NPOCion C N3BECTKOBUCTLIMU U (POCHOPUTOBLIMU KOHKpE-
UMAMK, a Takke TOHKMX KpemHen. CpeaHss yacTb paspesa (cnow 7—10, MoLwHoCTb 2,5 M) crnoxe-
Ha B OCHOBHOM CriaHuamu, ¢ eANHUYHBbIMW NPOCHOSIMU aneBponUTOB U U3BECTHAKOB. BepxHas
yacTb (cnoun 11-18, mowwHoCTh 1,5 M) XapakTepuayeTca yBenmyeHnem kapboHaTHOM COCTaBNAo-
LLer 1 3aBepLIaeTCcs pa3pes MOLLHbLIM NriacToM B6MOoKIacToBOro n3BecTHsika. 1o Bcemy paspesy
BCTpeYalTcs ManomMoLLHble TydoBble npocnon. B cnoun 7 Habniogaetcs GonbLuoe ckonneHne
ABYyCTBOPOK Guerichia sp. n ammoHougen Postclymenia evoluta. [No gaHHbeim P.T. Bekkepa, oan-
HbI BMO aMMOHOMAEN BCTPEYAETCHA B HMXKHEN YacTn XaHreHGeprckux YepHbIX CrnaHueB, 30Ha
VI-E (Becker et al., 2016). DameHckne KOHOOOHTLI onpegeneHsbl Bo 2-M 1 4-Mm cnosx: Palmatolepis
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g. gracilis, Pa. gracilis sigmoidalis, Polygnathus vogesi, Po. inornatus, Po. communis communis,
Pseudopolygnathus marburgensis trigonicus, Protognathodus meischneri. JaHHbIA KOMNAEKC
KOHOOOHTOB XapaktepusyeT 30Hy Lower-Middle praesulcata (Ziegler, Sandberg, 1984). B cnoe
9 obHapyxeHa Siphonodella sulcata, no nepBoMy NOSIBIEHMNIO KOTOPOWN NPOBOASAT rpaHuLy Ae-
BOHa 1 kapboHa. BcTpeveHHas B crioe 13 cdoopma Siphonodella duplicata siBnsieTcs 30HanNbHbIM
BMOOM OQHOMMEHHOW 30HbI. CneaytoLwas HUWKHeTYpHerckasa 3oHa belkai onpeaeneHa B cnoe 18.

Taknm obpasom, cornacHo npuHaToMy MexayHapogHown paboden rpynnon peLleHunto, rpaHn-
Ly AeBOHa 1 kapboHa crnefyeTt NpoBoauTh Mo noseneHnto Protognathodus kockeli nnn B nogo-
LIBE LUTOKYMCKOIo U3BecTHsika. B paspese Erop Protognathodus kockeli noka He 06Hapy»eH, HO
nosienenune Siphonodella sulcata MOXeT oTBeYaTb YPOBHIO NOAOLLBbI LUTOKYMCKOIO M3BECTHSIKA.
CnepoBaTtenbHO, rpaHvuy geBoHa U kapboHa B JaHHOM pa3pes3e Hago NpoBOAUTbL B NogoLuBe
cnos 9, oTBeYaroLLLEro HOBOMY TPaHCIPeCCMBHOMY 3Tany, No nepBomMy nosisneHunto Siphonodella
Sulcata.
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Brett, C. E. (eds.), Devonian Climate, Sea Level and Evolutionary Events. Geological Society, London,
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SOME NON-TRADITIONAL FORAMINIFERAL TAXA AS MARKERS OF THE VISEAN/
SERPUKHOVIAN BOUNDARY AND REGIONAL SUBSTAGES IN THE MOSCOW BASIN

Nilyufer B. Gibshman', Alexander S. Alekseev’?

'Borissiak Paleontological Institute of the Russian Academy of Sciences (PIN RAS), Moscow, Russia
2l omonosov Moscow State University, Moscow Russia

The upper Visean and Serpukhovian predominantly carbonate strata crop out in the south,
west and north-west of the Moscow Basin. Packstones and wackestones are dominant among
the carbonate types and contain diverse foraminiferal assemblages (Lipina, 1948; Rauser-Chern-
ousova, 1935, 1948; Schlykova, 1951; Fomina, 1970; Makhlina et al., 1993; Gibshman, 2003;
Gibshman et al., 2007; Kabanov et al., 2016), including taxa common with the Dinant Basin in
Belgium (Conil, Lys, 1964). However, the correlation between the Moscow and Dinant basins is
still controversial (Hecker, 2013) because different markers are used in different scales. In the
Dinant Basin, these are Palaeotextulariidae and Janischewskina (Conil et al., 1991), whereas
in the Moscow Basin species of genera Eostaffella and Eostaffellina are used as markers (Re-
ithinger in Lipina, Reitlinger, 1963; Postanovleniya..., 2008). The latter genera are not yet found
in the Dinant Basin. Janischewskina and Palaeotextulariidae are common in the Moscow Basin,
but are not used for zonation.

The study of several most complete Visean/Serpukhovian sections (Zaborie, Gibshman,
2003; Novogurovsky, Gibshman et al., 2009; Polotnyayny Zavod and the boreholes drilled along
the railroad bridge across the Oka river near Serpukhov, Kabanov et al., 2016) resulted in an
amended list of the most important foraminiferal taxa which are useful for definition of main
boundaries in this stratigraphic interval of the Moscow Basin.

The first appearance of Janischewskina delicata is important for the definition of the base
of the Serpukhovian (Gibshman, Baranova, 2007). The appearance of the genera Planoendo-
thyra n Rectoendothyra in the lineage Endothyra—Planoendothyra could also be a marker of this
boundary (Gibshman, 2011). The lineage of Palaeotextulariidae including the successive gen-
era Palaeotextularia — Cribrostomum — Koskinotextularia — Koskinobigenerina — Climacam-
mina allows the correlation of the regional substages (or foraminiferal zones, Lipina, Reitlinger,
1963) in the Moscow Basin with the upper Visean subdivisions of the Dinant Basin (Kabanov et
al., 2016).

The Tulian Substage (Endothyranopsis compressa Zone), besides the index species, con-
tains Palaeotextularia longiseptata (Lipina) (Fig.1 a), Cribrostomum sp. and could be correlated
with the lower part of Cf6 a-f in Belgium (Laloux, 1987; Conil et al., 1991).

Cribrate terminal aperiurne Interse ptal aperture
Interseptal aperiurs

Intersepial basal aperure

Cribrate aperiure

AL T =
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Fig. 1. Shell morphology in Palaeotextulariida with a two-lamellar wall: a — Palaeotextularia, Polotnyany
Zavod, Bed 2, Aleksinian; b — Cribrostomum, borehole 41, depth 34.2 m, Oka river, Aleksinian; c —
Climacammina, borehole. 41, depth 16.7 m, Oka river, Venevian
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Fig. 2. Shell morphology in Palaeotextulariida with single-lamellar wall: a — Consobrinella, bore-hole
41, depth 12.0 m, Oka river, Venevian; b — Koskinotextularia, bore-hole 39, depth 35.8 m, Oka river,
Aleksinian; ¢ — Koskinobigenerina, Polotnyany Zavod, bed 20, Mikhailovian

The Aleksinian Substage (Eostaffella proikensis — Archaediscus gigas Zone), besides the
index species, contains Janischewskina minuscularia (Ganelina) and Koskinotextularia bradyi
(Lipina) (Fig. 2 b) and could be correlated with the upper part of Cf6 a-3 of Belgium.

The Mikhailovian Substage (Eostaffella ikensis Zone), besides the index species, contains
Koskinobigenerina prisca (Lipina) (Fig. 2 c) and could be correlated with Cf6 y, vy, of Belgium.

The Venevian Substage (Eostaffella tenebrosa Zone), besides the index species, contains
Climacammina simplex Rauser-Chernousova (Fig. 1 c), Janischewskina typica Mikhailov and
Loeblichia paraammonoides Brazhnikova and could be correlated with Cf6d of Belgium (Gibsh-
man, Gutorova, 2014; Gibshman, 2015).

The proposed correlation is confirmed by studies of foraminiferal assemblages in other basins (Cozar,
2006; Sommerville, 2008; Poty et al., 2014; Kabanov et al., 2016).

The study was partly supported by the Russian Foundation for Basic Research, 15-05-06393 and 15-05-
00214.
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REFINING PERMIAN INTRA-GONDWANAN CORRELATION SCHEMES UTILIZING
CLIMATIC SIGNATURES OF THE PALYNOLOGICAL RECORD

Annette E. G6tz '?

"University of Portsmouth, School of Earth and Environmental Sciences, Portsmouth, United Kingdom
2Kazan Federal University, Kazan, Russia

The Permian postglacial climate history of Gondwana represents the most prominent climate
amelioration in the Phanerozoic from severe icehouse conditions in the Pennsylvanian to extreme
hothouse conditions in the Triassic (Scotese, 2016). Karoo-aged basins of southern Africa,
exhibiting a near continuous sedimentary record from the late Carboniferous (Pennsylvanian)
to the Early Jurassic, enable palaeoclimate reconstruction based on palynology. Recent
palynological studies on coal deposits and black shales of the Main Karoo Basin, South Africa
(Gotz & Ruckwied, 2014; Ruckwied et al., 2014; Wheeler & Goétz, 2016; 2017), and Moatize
Basin, Mozambique (Goétz et al., 2017a,b), detected major climatic shifts, documenting that
climate amelioration occurred rather in pulses than continuously over a period of about 50 Ma.

Palynological data recording climate signatures are seen as a powerful stratigraphic tool for
interregional correlations of Gondwanan successions and a major task for the future is to obtain
radiometric age control for selected reference sections of Gondwanan basins in the western,
central and eastern parts of the supercontinent. Here, a preliminary palynostratigraphic framework
of the Karoo sequence in southern Africa is presented. Ongoing research aims to refine and
integrate existing stratigraphic zonations, including climatic signatures to further develop intra-
Gondwanan correlation schemes.

Gotz, A.E. & Ruckwied, K. (2014): Palynological records of the Early Permian postglacial climate
amelioration (Karoo Basin, South Africa). Palaeobiodiversity and Palaeoenvironments, 94(2):
229-235.

Gotz, A.E., Hancox, P.J. & Lloyd, A. (2017a): Permian climate change recorded in palynomorph
assemblages of Mozambique (Moatize Basin, eastern Tete Province). Acta Palaeobotanica, 57
[in press].

Gotz, A.E., Hancox, P.J. & Lloyd, A. (2017b): Gondwana’s Permian postglacial climate amelioration
recorded in coal deposits of the Moatize Basin (Mozambique, eastern Tete Province): New insights
from borehole 945L_0022. International Journal of Coal Geology [submitted].

Ruckwied, K., Goétz, A.E. & Jones, P. (2014): Palynological records of the Permian Ecca Group (South
Africa): Utilizing climatic icehouse-greenhouse signals for cross basin correlations. Palaeogeography,
Palaeoclimatology, Palaeoecology, 413: 167-172.
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Wheeler, A. & Gotz, A.E. (2016): Palynofacies patterns of the Highveld coal deposits (Karoo Basin, South
Africa): Clues to reconstruction of palaeoenvironment and palaeoclimate. Acta Palaeobotanica,
56: 3-15.

Wheeler, A. & Gotz, A.E. (2017): Palynofacies as a tool for high-resolution palaeoenvironmental and
palaeoclimatic reconstruction of Gondwanan post-glacial coal deposits: No. 2 Coal Seam, Witbank
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CTPATUIPA®UA NOrPAHUYHbIX OTIIOXXEHUU NMEPMU U TPUACA
PYCCKOW NNUTbI U NEPMOTPUACOBbINA KPU3UC
BOCTOYHO-EBPOMNENCKOWU 3KOCUCTEMbI

B.K. lNnonyb6ee

lNManeoHmonoeaudeckulti uHcmumym umeHu A.A. bopucsika PAH, Mockea, Poccus
KasaHckul ¢pedeparbHbil yHUsepcumem, KasaHb, Poccusi

MoxHOo fokasaTb NpUCYTCTBUE CTpaTurpamnyeckoro nepepbiBa B reoniorMyeckoMm paspese.
MoXXHO onpoBeprHyTb 9TK goKasarternbcTBa. Ho Hernb3s gokasaTb, YTO cTpaTturpadouyeckoro ne-
pepbiBa HeT. [103TOMYy reonorMyeckun paspes Bcerga crnegyer cumtatb cTpaturpauyeckn He-
npepbIBHbIM, NOKa He JoKa3aHo obpaTHoe (MpUHUMN npesymMmnuuun ctpaturpadmuyeckon Hernpe-
PbIBHOCTU). HecocToAaTenbHOCTb 4OKa3aTeNnbCTB NPUCYTCTBUSA CTpaturpadmyeckoro nepepbisa
Ha rpaHuue nepmu 1 Tpruaca Ha Pycckon nnute nokasaHa mHoto (Fony6es, 2004). B HacTosiwee
BPEMS HET CTpaTurpamnyecknx AaHHbIX, KOTopble 6eccnopHo Obl CBMAETENBCTBOBANM O NPUCYT-
CTBMM 3TOro nepepsbiBa. [103TOMY paspes norpaHnYHbIX OTIOXEHUN nepMmu 1 Tpuaca BoctouHo-
EBponeickon nnatgopmbl SBNSETCA CTpaTUrpaddnuyeckn HenpepbIBHbIM.

B nocnegHve rogbl NnpoBedeHbl AeTarnbHble BM0-, MarHUTo- U XemocTpaTurpaduyeckme uc-
cnefoBaHNsA BaXKHEWLLMX paspe3oB MOrpaHUYHbIX OTIOXKEHUA nepmu u Tpuaca MocKoBCKOM
cvHeknu3bl: paspesbl no p. Man. Ces. [1BuHa n Hegybposo Ha p. KnumeHbra B Bonorogckon
obnacTu, paspesbl BockpeceHckoe, AcTtawmxa u Npygoska Ha p. Betnyra n Okckun Cbhesa Ha
p. Oka B Hwxeropoackon obnactu u paspesbl BasHukn, ®eaypHuku, Mlopoxoseu, CrniykmHo, Cta-
poe CnyknHo 1 XKykos OBpar Ha p. Knasbma Bo Bnagnmupckon obnactu (fony6es n gp., 2012;
Arefiev et al., 2015; banabaHos u ap., 2016 n gp.). Pesynsratbl 3TUX nccnegoBaHuii npeacras-
neHbl B BUAe crpaturpadgudeckon cxembl (puc.). B npegenax paccmatpuBaemoro ctpaturpa-
PNYEeCKOro MHTEpBana BbISIBIEHA MHOrOKpaTtHasi CMeHa 30H NPsMOM M 0BpaTHOM MarHUTHOM
nonsipHoctn. Cneapl KPYNnHOM 3KOCUCTEMHOW NEepPecTponkn (NEpMOTPMacOBOro 3KOCUCTEMHOIO
Kpuanca) npuypoyeHbl K opTo3oHe npsimon nonsipHocTn NPT. Mo BpemeHn ata nepecTpomnka
OGnuska K Kpmsmcam B MOPCKMX 3KOCUCTEMAX, KOTOPbIE Takke MPOM3OLNM B Npedenax XpoHa
NPSMON NONsAPHOCTU. HoBble AaHHbIe yKa3biBalOT HAa MHOro3TanHocCTb Kpuanca BoctouHoeBpo-
MencKon reocMcTeMbl, NPOSBMBLLENCS, B YaCTHOCTW, B nocregoBaTensHOM npeobpasoBaHum
OMOTbI: CMEeHa NePMCKMX KOMMMEKCOB TPUACOBLIMU B Pa3HbIX rpynnax HEMOPCKUX OPraHU3mMoB
npovcxoguna B pasHoe Bpems (puc.).

HwxHas rpaHuua Tpuaca B numutotune B Menwaxe (Kutan) pacnonaraercst BHyTpu mar-
HUTO30HblI HOPMaJibHOW MOMSAPHOCTN, KOTOPaA COOTBETCTBYET BOCTOMHOEBPOMNENCKON OPTO30-
He NPT. Heckonbko HuxXe rpaHuubl B npegenax MarHMTo30Hbl NMPsMOW MOMNAPHOCTU B Meu-
LWaHbCKOM pa3spes3e HabnogaeTcs pe3kui HeraTUBHbIN 3KCKYPC U MUHUMAarbHble 3Ha4YeHUd
0"3C. B n3y4yeHHbIx pa3spe3ax Ha MOCKOBCKOWM CMHEKNM3Ee MUHMMalbHbIE AN BEPXHEN NepMu
3HayeHun &'°C BbisBneHbl B npegenax cy63oH n NPT u r NPT, 4to no3sonser oTHeCT aTu
OTIIOXEHUA K NePMCKOM CUCTEME, a HUXHIOK rpaHuuy Tpuaca rno U3oTONHO-reoXMMMUYeCcKnum
AaHHbIM NPOBOAUTL B OCHOBaHMU Cy630HbI N,NPT. HXHASA rpaHnLa BOXMUHCKOTO rOpU30H-
Ta UKCUpyeTcs B NOAOLWIBE OCTPAKOAOBOWM KOMMIIEKCHOM 30HblI Darwinula mera — Gerdalia
variabilis, koTopas coBnagaet ¢ ocHoBaHneM cy63oHbl r NPT. Takum o6pasom, HUKHAA YacTb
BOXMWHCKOrO ropu3oHTa pacrionaraetcs HUWXe HWXHeW rpaHulbl Tpuaca, To eCTb B BEPXHEN
YacTn BEPXHEBATCKOro nogbsapyca.
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THE FIRST TETRAPODS FROM THE MIDDLE PERMIAN OF SAMARA REGION,
RUSSIA

Valeriy K. Golubev' %, Valeriy V. Bulanov'? Vladimir P. Morov?, Alyona A. Morova?®

" Borissiak Paleontological Institute of Russian Academy of Sciences, Moscow, Russia
2Kazan Federal University, Kazan, Russia
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NEPBAS HAXO[IKA TETPAMNO[ B MEPMCKWUX OTNOXEHUSX
CAMAPCKOW OBIACTU (POCCUS)

B.K. lony6ee™ ? B.B. BynaHoe' % B.I1. Mopoe?, A.A. Mopoea®

" ManeoHmonoeuyveckuli uHcmumym um. A.A. bopucsika PAH, Mockea, Poccusi
2 KazaHckull gpedeparnbHbili yHUsepcumem, KasaHb, Poccusi
3 Camapckuli eocydapcmeeHHbIl mexHu4eckul yHueepcumem, Camapa, Poccus

KoHTMHEHTanbHble NepMOTpUacoBbie OTIIOXKEHUS LUMPOKO pacrnpocTpaHeHbl B CamapckoMm
3aBomkbe. OgHako 0O HeAaBHEro BpeMeHU OCTaTkU NepMCKUX TeTpano C 3TOM TeppUTOpumn He
Ob1nn n3sectHbl. B 2016 r. cotpyaHukammn Caml TY B.IM. n A.A. MopoBbIMM B CTapoM necyaHoMm
Kapbepe y 3abpolueHHon kopoBben repmbl Ha nNpasoMm bepery p. bon. YepemwaH HanpoTtus
c. AkcakoBo, psaom ¢ noc. HmwkHsa Tyapma (LeHTtanunHckmi paroH Camapckon obnacTtu) B OT-
NOXeHUAX KasaHcKoro spyca 6binn obHapyXeHbl OCTaTKU MO3BOHOYHbIX. Pa3po3HeHHble KOCTU
pbl6 1 TeTpanog 6binn HangeHbl B NMH3e MHTPadOpPMaLMOHHOIO KOHroMepara, pacnonarato-
Lencsa B OCHOBaHMM MoLHon (14—15 M) necyaHon Tonwm annoBuanbHO-4eNLTOBOrO reHesunca.
[MecyaHunKn KOpUYHEBbIE, KOCOCMOUCTbIE (a3MMyT nageHus crorkoB 165-370°, cpegHun asumyT
no 17 namepeHnsMm Ana Bcen Tonwm — 276°), NONIMMUKTOBbIE, C OKPEMHEerbIMU parMeHTa-
MUK CTBOMOB pacTeHui. [logoLwBa necyaHow TONWM pacnornaraetcs Ha abConTHON OTMETKe
126 m. MNMoacTtunatoTca necyaHukn Tonwen kKapboHaTHbIX NOPOA C ocTaTkaMm MOPCKUX Gecnos-
BOHOYHbIX. BbIXOAbl 3TUX OTNIOXEHUN MOXHO HabnaaTh Ha AHE Kapbepa, a Takke B HebonbLuown
KameHornomHe Bosne goporn AkcakoBo — Hwx. Tyapma B 0,35 KM BOCTOK-CEBEPO-BOCTOYHEE
aBTOMOOMMBLHOrO MocTa vyepes p. bon. YepemwaH. B kameHonomHe Ha abCconoTHLIX OTMETKax
115-116 M obHapy»xeHbl 6paxmonoabl Cancrinella n aoBycTBopYaTble MOntocku Pseudomonotis.
Ha HwxHen nonme p. bon. Yepemwan (abcontotHas otmeTka 104 m) 10XHEE aBTOMOCTaA BCTpe-
YalTCH MHOIOYUCIIEHHbIE OCTaTKM OOMHOYHbLIX KOpannos, Bpaxuonog v ractponoA. [ecyaHyto
TOSLLY NepekpbiBaeT Nayka (BMAMMAsa MOLLHOCTb 5—6 M) rMMNCOHOCHBIX MMNHUCTO-KapboHaTHbIX
OTNOXEHW NaryHHOro reHesuca.

Ha paccmaTtpuBaemorn TeppUTOpPUN HIDKHEKA3AHCKUIA NOABbAPYC, NpeacTaBneHHbIn Oyrynb-
MUHCKUMM, 6aNTYraHCKUMM, KaMbILLITIMHCKUMU W NPUKA3aHCKUMU (=KPaCHOSIPCKMMU) CMOSIMU,
o6pa3oBaH MCKMIOYUTENBHO MOPCKMMU KapOOHATHbIMU OTMAOXEHUSIMA C MHOTOYMUCHIEHHBIMU
octatkamu 6ecno3BoHoOYHbIX (MTocygapcTBeHHas..., 1998). Hanbonee mopuctyto YacTb paspesa
dopmupytoT 6anTyraHCKMe U KamblIWMHCKME crnon. Haxogku KopanioB KOCBEHHO YKa3blBaloT,
YTO B OKPECTHOCTSIX AKCaKOBO KPOBINSA BanTyraHCKO-KaMbILLUIIMHCKOrO MHTEpBana pacnonaraeTcs
Ha ypoBHe p. bon. YepemwaH. CnegoBatenbHoO, Bbillenexatias kapboHaTHasa nayka COOTBET-
CTBYET MPUKa3aHCKNM CrOsM, a necyaHas Toslia ¢ octaTkamMu NO3BOHOYHbLIX OTBEYAET HUKHEN
4YacTu NEYMLLMHCKUX CFOEB, SBMASSACH CTpaTurpadnyeckumMm aHanorom nadkum «nogdom» lMpuka-
3aHckoro oBormkbs. Takum obpas3om, MecTOHaxoxaeHne AKCakoBO pacronaraeTcs B OCHOBa-
HUWN BEpPXHEKa3aHCKOro noabsipyca.

B AkcakoBO OCTaTKu NO3BOHOYHbIX NPeACTaBMeHbl TONIbKO M30NIMPOBaHHbLIMK B pa3HOM CTere-
HW OKaTaHHbIMK KOoCcTaMW. MNMpeobnagatoT vyelym n KocTu pbib. KocTy YeTBEPOHOrMX MO3BOHOYHbIX
OTHOCUTENbHO peaku. MNMpn aToM accoumaunsa TeTpanon A0BObHO pa3dHoobpasHa: Bolosauridae
gen.indet., kantopuHugbl Gecatogomphius kavejevi, apxerosaspuabl Platyoposaurus sp., me-
nosaspuapl, 6nuskue Kk Koinia, Tepancuabl Phthinosaurus borissiaki. Cygs no n3onvpoBaHHbIM
3ybam n oparmeHTam YencTen, NPUCYTCTBYIOT N Apyrue, eLle He Ono3HaHHble amdunbuu, kan-
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TopuHOMOpMdbI 1 Tepancuabl. 1o dhayHMCTUYECKOMY COCTaBy MeCTOHaxXoXaeHne AKCakoBo cre-
AyeT OTHECTU K roNoLLEePMUHCKOMY CyOKOMMMEKCY O4epCKOro Komnrekca. [laHHbIn cybKkomniekc
XapaKkTepusyeT NoYTh BeCb Ka3aHCKUW Apyc. byoyun cpegHeka3aHCKUM, MECTOHaXOXAeHue no
BO3pacTy NpMMEPHO COOTBETCTBYET MeCTOHaxoxXaeHnam Mamagbiw-2, lopku n bepesossle No-
nsiHke n3 baccenHa HwxHen BATKM, OHO MOnoXxe MecToHaxoxXaeHun Montowepma n CeHTsK, HO
ApeBHee MecToHaxoxaeHun LLuxoso-Yupkn n beneben. MectoHaxoxaeHue Beneben paHee
OTHOCWINN K odepckomy cybkomniiekcy (MBaxHeHko n ap., 1997). Ctpaturpadmnyeckm aTo MecTo-
HaxoxgeHune 6nmsko K LLnxoso-Yupkam, dpayHUCTUYECKM HE MMEET OBLLMX BUAOB C penepHbIMU
MECTOHaXOXOEHUSIMU O4EePCKOro cybKoMMiekca, HO xapakTepuayercsa obLwmnm Bugom ¢ Mecto-
HaxoxaeHnem AkcakoBo — Phthinosaurus borissiaki. BoamoxHo, beneben n 6nuskue Kk Hemy no
drayHUCTUYECKOMY COCTaBy MeCcToHaxoxaeHnsa (KpbIMCKUI 1 ap.) crieqyeT OTHOCUTb He K o4ep-
CKOMY CyBKOMMIEKCY, a K rofitoLIEePMUHCKOMY.

Pabota BbinonHeHa npu nogaepxke POOU, rpaHTbl NeNe 17-04-01937 n 17-04-00410.

locynapcTBeHHas reonornyeckas kapta Poccunckon ®epepaumun. Macwtab 1:200000. Cepusa CpeaHe-
Bormkckas. Jinctel N-39-XV (Hypnat), N-39-XVI (WeHnTana). O6bacHuTenbHas 3anucka. M., 1998.
112 c.

MeaxHeHko M.®., Tony6es B.K., 'y6uH KO.M., Kanangagse H.H., Hosukos W.B., CeHHnkoB A.l., PaytnaH
A.C. MNepmckune n Tpracosble TeTpanogbl BoctouHon Esponbl. M.: TEOC, 1997. (Tp. lNManeoHTon.
uH-Ta PAH. T. 268.). 216 c.
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UPDATING OF THE MIDDLE-UPPER PERMIAN REGIONAL STRATIGRAPHIC SCALE
OF THE EAST EUROPEAN PLATFORM

Valeriy K. Golubev' 3, Galina V. Kotlyar? 3, Vladimir V. Silantev®

" Borissiak Paleontological Institute of Russian Academy of Sciences, Moscow, Russia
2A.P. Karpinsky Russian Geological Research Institute, St. Petersburg, Russia
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MOOEPHU3ALIUA PETUOHATIbHON CTPATUIPA®UYECKOMN LLIKANbI CPEAHEN U
BEPXHEW MEPMU BOCTOYHO-EBPOMENCKON MIIAT®OPMbI

B.K. lony6ee™ 3, I B. Komnsip?3, B.B. CunaHmbee

" ManeoHmonoeuyveckuli uHcmumym umeHu A.A. bopucsika PAH, Mockea, Poccusi

2 Bcepocculickuli HayyHo-uccrnedosamerbcKkull eeonoauyeckull uHcmumym umeHu A.l1. KapnuHckoeo,
Cankm-llemepbype, Poccus

3 KazaHckull gpedeparnbHbili yHUsepcumem, KasaHb, Poccusi

3a nocnegHue TpuguaTb NET NOMAYy4YEHO MHOro MPUHUMNNANBLHO HOBbLIX AAHHbLIX MO perno-
HanbHOW cTpaturpadum HagKyHrypcKkon 4actu nepmckon cuctembl BocTtouyHo-EBponenckon
nnatdgopmbl. PaspaboTaHbl AeTanbHble 30HarnbHbIE WKarnbl Mo TeTpanogam (MBaxHeHko u gp.,
1997; lony6es n gp., 2015), octpakogam (Monoctosckada, 1999; MonoctoBckas, [puwaHoB,
2008; KyxtnHos, BopoHkoBa, 2012), pbibam (MuHnx, Munux, 2009), asyctBopyatbiM MOSIIHO-
ckam (Cunantees, 2014); yTouHeHa mMarHuTocTpaturpaduydeckas wkana (banabaHos mn gp.,
2016). Ha aton ocHoBe B HagKa3aHCKOM MHTepBarie permoHanbHOW cTpaTturpaduyeckon LiKa-
Nbl, OTBEYaloLLEN YPXXYMCKOMY, CEBEPOABMHCKOMY U BATCKOMY rOpU3OHTaMm, NnpeanaraeTcs Bbl-
AEeNUTb BOCEMb HOBbIX FOPU3OHTOB (puC.). Buo- n marHuTocTpaTurpaduyeckas xapakrepucTu-
Ka ropM3oHTOB NpeAcTaBneHa Ha pucyHke. Heobxogumo npoBegeHve OONONHUTENbHbLIX paboT
no BbIOOPY Ha3BaHW FOPU3OHTOB (45151 HEKOTOPbIX N3 HUX NpeanaraeTcsl COXpaHUTb Ha3BaHUS,
npeanoxeHHble B.UN. NrHatbeBbiM (1962)), X CTpaToTUNOB U IMMUTOTUIMOB.

Pabota BbinonHeHa npu nogaepxke PO®PU, rpaHtel NeNe 16-04-01062, 16-05-00706 n 17-04-00410.

BanabaHos HO.M1., ®etncosa A.M., lonybes B.K., CeHHukoB A.l. ManeomarHntHas u naneoHTonoruye-
CKas XxapakTepuCcTMKa NOrpaHUYHbLIX OTOXEHU nepMu 1 Tpuaca tora MockoBckon cuHeknuabl // OB-
Was cTpaturpadudeckas wkana n MetToanyeckme npobrnemsl pa3paboTkn permoHanbHbIX cTpaTurpa-
dumyecknx wkan Poccun. CIM6.: N3g-so BCEMEW. 2016. C. 18-20.

lony6es B.K., KypkuH A.A., CeHHukoB A.I. O Bo3pacTe CyHAbIPCKOro hayHUCTUYECKOro KOMMekca nepm-
ckux Tetpanoa BoctouHo-EBponerickon nnatdopmel // Yd. 3an. KasaH. yH-Ta. Cep. EcTecT. Hayku.
2015. T. 157. KH. 1. C. 49-58.

MeaxHeHko M.®., Nony6es B.K., 'y6uH KO.M. 1 gp. lNMepmckue n Tpnacosbie TeTpanoabl BoctouHoln EBpo-
nbl. M.: TEOC, 1997. (Tp. NaneonTton. ni-ta PAH. T. 268.) 216 c.

KyxtnHos [1.A., BopoHkoBa E.A. OcTpakogoBasi xapakTepucTMka BA3HUMKOBCKOrO rOpM3OHTa BEPXHEWN
nepmu Pycckon nnatcpopmel // Bronn. PMCK no ueHTpy u tory Pycckon nnatdopmsbl. Bein. 5. 2012.
C. 83-88.

MunHnx A.B., MuHnx M.I. UxTtnocpayHa nepmu EBponenckon Poccun. CapatoB: M3a. ueHTp «Haykay.
2009. 244 c.

MonocTtoBckas U.U. 3oHanbHas cxema BepXHen nepmMu No HEMOPCKMM ocTpakodam // [oknaabl Mexay-
HapogHoro cumMmnosnyma «BepxHenepmckue ctpatotunsl MNosomkbs». M.: TEOC. 1999. C. 157-160.

Monoctosckasa U.A., Mpmuwanos A.H. K Bonpocy o rpaHuue cpeaHero u BepxHero otaenos nepmu no pe-
3ynbsTatam nccrieqoBaHuin onopHoro paspesa y . AwknHo (OpeHbyprckoe Mpuypanse) // A3B. By30B.
leon. n passeaka. 2008. Ne 3. C. 3-9.

CunaHnTtbeB B.B. 3oHanbHasa wkana nepmckux oTnoxeHun BocTtouyHo-EBponenckon nnatdopmbl no
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C. 3-30.
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FLORA OF THE URZHUMIAN / KAZANIAN BOUNDARY OF THE RUSSIAN PLATFORM

Alexey V. Gomankov

Komarov Botanical Institute, RAS, St.-Petersburg, Russia

®NTOPA NOMPAHNYHbIX KA3AHCKO-YPXYMCKUX OTNOXEHWUN
BOCTOYHO-EBPOMNENCKOW MNAT®OPMbI
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GomaHuyeckut uHecmumym PAH um. B.J1. Komaposa, CaHkm-llemepbye, Poccusi

[o 2006 r. 3a cTpaToTuMn rpaHuLbl MeXay Ka3aHCKUM SpYyCOM U YPXXYMCKUM rOPU3OHTOM Npu-
HMManacb rpaHvua Mexay «4epHo-6ernon» u «necTpouBeTHOM» nadykamy (nogowBa Makcu-
mMoBckux cnoes H.H. ®opwa) B paspese LLnxoBo-Humpkn, pacnonoxxeHHOM B BEPXHEM TEYEHUN
p. BaTtkm (Ctpatotununyeckun paspes..., 2001). Npn atom TpaccupoBaHue cTpaTurpatn4eckmx
rpaHuL, B HUXKHee TedeHne BATKKU, C 0O4HOM CTOPOHbI, U3 panoHa BEPXHEro TEYEHUSA pPeku, a c apy-
ron — n3 KasaHckoro NoBomkbs nokasbiBano, 4To nogoLsa CTpaToTuna yp>XXyMCKOro ropnusoHTa
pacnonaraetcs Ha 6ornee BbICOKOM YPOBHE, YeM TPaAMLIMOHHO MOHMMaeMasi KpoBnga cTpaToTuna
BepxHeKasaHckoro nogbspyca (lomaHbkoB, 2012). Taknum obpasom, mexay Ka3aHCKUM SipycoM
N YPXKYMCKUM rOPU30OHTOM CyLLIECTBOBAsa Kak Obl «MpOMEXyToYHas» TonLia, He OTHOCUBLUAACSH
HW K OQHOMY M3 AaHHbIX CTPaTOHOB.

B panbHenwem yp>KyMCKOMY FrOpu3oHTYy Obin NnpuaaH ctatyc permosipyca u CTpaTtoTun ero
HWXXHeW rpaHnubl 6bin nepeHeceH B paspes [pebeHun, pacnonoxeHHbin B OpeHbyprckon obna-
cTun. [Mpn 3TOM pOrib OCHOBHOIO KOPPENSLNOHHOIO Npu3Haka Ans NpOoCnexXuBaHus 3TON rpaHu-
ubl Oblna NnpuaaHa NosIBNEHMIO NEPBLIX OCTpPakod «ypXkymckoro tunax» (MonoctoBckas, 2009),
KoTopble B pa3pese LUnxoBo-Ynpkn BoobLle HE BCTpeYeHbl. Takum ob6pa3om, He TONbKO BCS
«MPOMEXYTOYHasA TomMLWay, HO TakKe U 3HaYUTErNbHas YacTb NPEXHEro YpP>KYMCKOro ropusoHTa
oKasanach BKITHOMEHHOW B Ka3aHCKUN Apyc.

K «npomMexxyTouyHOM TonLwe» U, BO3MOXHO, K cTpaturpaduyeckn 6rnmskum K Herl OTroXeHUsiM
npuypoyeHo 60oMbLIOE KONMYECTBO MECTOHAxXOXAEHU nckonaeMon ¢nopbl. AHanNn3 TakCoHO-
MMWYECKOro coCTaBa OPUKTOLEHO30B 13 3TUX MEeCTOHaXOXAeHUN NO3BONSET caenaTtb BbiBOA, YTO
Ha POHEe «CKBO3HOrO» MPUCYTCTBMA YneHucTocTebenbHbIX (poabl Paracalamites n Equisetites)
B HUX Bblgenserca Tpu drnopuctnyeckux komnnekca (PK), kotopble pasnuyaroTcs COCTaBOM
rofioCEMEHHbIX M MOCNeaoBaTeNnbHO CMEHSAT ApYyr Apyra B CBOAHOM paspe3e paccMmaTtpuBae-
MbIX OTnoxeHun. Hanbonee gpesHun ®K npucyTcTBYEeT B MeCTOHaxoxaeHun KysbMWHOBCKUE
OTtBanbl-2 (OpeHbyprckast 061.), B HUWXKHEM (PNTIOPOHOCHOM Croe MecToHaxoxaeHusa [ybeHckun
(OpeHbyprckasi 06n.) 1 Bo BCcex (orIOPOHOCHbLIX CIIOSIX, KPOME CaMOro BEPXHEro MeCToHaxoXae-
Hna BekeveBo (t0XkHbIM BawkopTocTaH). [Ina Hero xapakTepHo JOMWHMPOBAHWE KOpP4AUTOB —
HoBoro suga poga Rufloria, a Takke cynbuUMBHbLIX kopgauToB 13 poga Cordaites. CpegHuin ®K
npuCyTCTBYET B MecToHaxoxaeHuax KysemunHosckue Oteanbl-1 (OpeHbyprckasa obn.), Bo ¢orno-
poHoCHbIX cnosix I-V (Gomankov, 1995) mectoHaxoxaeHus Knukac (OpeHbByprckasa obn.), Bo
BCEX (PIIOPOHOCHbIX CMOSIX, KPOME CaMOro HWXKHEro MectoHaxoxaeHusa [ybeHckun n B camom
BepxHeM (prIOPOHOCHOM crnoe MecToHaxoxaeHus bekevero. B atom ®K JOMUHMPYIOT XBOMHbIE
Quadrocladus antiquus BMeCTe ¢ NpuHagnexalmmMm UM XeHCcKMMn Wwuwkamn Sashinia antiqua;
NPUCYTCTBYIOT TaKxe nensracnepmosble poga Phylladoderma v pacteHns HeonpeneneHHoro
cuctematmyeckoro nonoxenus Steirophyllum. Camein monogon ®K npucyTcTByeT B MeCTO-
HaxoxgeHunsax [oHaypoBo (Kuposckas o6n.), KoctoBatbl (YamypTtus), YenaHuxa (Yomyptus)
n Yepemyuika (TatapcTaH), a Takke BO nOpPOoHOCHbIX crnosix VI-IX mectoHaxoxaeHus Kuukac.
B Hem gocturaet goMmuHupytowero nonoxeHunsa pon Phylladoderma, HO MHOro Takxe nernbsra-
cnepmoBbIx poga Ustyugia (vnn 6nuskoro k Hemy poga Odontopteridium).

[Ba BepxHUx ®K OOBONBHO YyBEPEHHO MOrYT OblTb OTHECEHbI K «MPOMEXYTOYHOM TOSMLLUEY,
XOTS «BEPXHEYPXKYMCKUA» KOMMIIEKC OCTPaKod, OOHapY>XEeHHbIN B MecToHaxoxaeHun Knukac

67



(MuHunx n gp., 1992), HenocpeaCTBEHHO BbIle (PITIOPOHOCHBIX CNOEB, BO3MOXHO, CBUAETESb-
ctByeT 06 ux 6onee monogom Bo3pacte. HmwxkHun OK moxeT ObiTb ApeBHEE «NPOMEXYTOYHOM
TOonwm», HO OH 3aBegomo Monoxe Bcex OK, onucaHHbix H.K. Ecaynoson (1986), n3 kazaHckoro
apyca. CnuwkoMm «MOornoAbiMuU» N0 CPABHEHUIO C PrIOPON KaXKyTCA HEKOTOpble BUAbl OBYCTBO-
pok, koTopble .B. Kynéea (1980) ykasbiBaeT U3 paspes3a mectoHaxoxaeHust bekedeBo. Ho Ha
cnuckn Kynésow TpygHO onepeTbes Npy 4aTUPOBKE JAHHOTO MECTOHAaXOXKAEHUS, MOCKOSbKY OHU
HaxoOAaTCs B NPOTUBOPEYUN C COBPEMEHHBIMWU NpeacTaBneHnamMm o buoctparturpadum reaga-
NYNCKMUX OTMOXEHUIN Jaxe No Ton xe camon dpayHe ABycTBOpoK (CunaHTtbeB, 2016).

Tak Kak OCHOBHble JOMUHaHTbI Bcex OK BCTpeyaroTcs 1 Ha Apyrnx cTpaturpagouyecmx ypos-
HSX, cnegyeTt npusHatb, 4To cMeHa K B AaHHOM crniyyae obycnoBrneHa 3KOnormdeckumn npu-
YMHaAMU: MUTpaUnen pacTeHun B pesynbraTe nsaMeHeHus cpegbl obutanmna (fomarekos, 2009).
HameueHHass nocnepoBaTenbHoCcTb PK MOXeT ucnonb3oBaTbCs AN Uenen crparturpadum
B npegenax BoctoyHo-EBponenckon nnatgopmbl, HO BPA4 N €€ MOXHO NPUMEHATL 4SS LWMPO-
KX MEXPErnoHasnbHbIX KOppensuun.

Pabota nogaepxaHa rpaHTom PO®U Ne 15-05-07528.

MomaHbkoB A.B. KoctoBaToBCKMIA (OrIOPUCTUYECKMIA KOMIMIIEKC M MpobnemMa Ka3aHCKO-ypPXXYMCKOWN rpa-
Huubl Ha BocTtouHo-EBponenckon nnatdgopme // MNaneoson Poccun: permoHanbHas ctpaturpadms,
naneoHTonorus, reo- n 6uocobuiTua. Matepuansl 11l Bcepoccuiickoro coBellanns (24—28 ceHTabps
2012 r. BCET'EW, Cankt-lNetepbypr). CI6.: BCENEW, 2012. C. 70-72.

lMomanbkoB A.B. O npuymHax cMeHbl (hropUCTUYECKMX KOMMIEKCOB B re0Nornyeckor netonmcu (Ha npu-
Mepe NepmMo-TprnacoBbix OTNoxeHun BoctouHo-EBponerickon nnatdopmbl) // Vickonaemble pacteHms
n cTpaturpadums no3aHero naneo3ost AHrapuabl 1 conpenensHbix Tepputopuid. MaTtepuans! KOnmnok-
Buyma (Mocksa, 31 mapta — 3 anpens 2009). M., FTEOC, 2009. C. 10-12.

Ecaynosa H.K. ®nopa ka3aHckoro sipyca Npukamba. KasaHb: K'Y, 1986. 175 c.

Kynésa I.B. BepxHeka3aHcKkne n TaTtapckme KOHTUHEHTarnbHble OTIIOXEHMWS IOro-BoCcToka Pycckon nnat-
dopwmebl. Capartos, KI'Y, 1980. 160 c.

MuHnx A.B., Mununx M.I", MNoryua T.W., FTomaHbkoB A.B. TacdboHOMMnYeckme nccnegoBaHng MeCToHaxoxae-
H1s Knykac B no3gHenepMckux MeaucTbix necyaHunkax // MaTtepumansl no MetTogam TapOHOMUYECKNX
nccnegosaHuin. MexBy30BCKM Hay4HbIn cOopHuk. Capatos: CIY, 1992. C. 108-120.

MonoctoBckasa U.W. Ypxymckuin spyc n ero numutotun // Hegpa Moeomkba u Mpukacnms. 2009. Bein. 59.
C. 40-44.

CwunaHtbeB B.B. lNepMckne HeMopckue ABycTBOpYaThlie Monmocku BoctouHo-EBponerickon nnatgopmsi:
cuctemaTuka, punoreHns, 3oHanbHasa ctpaturpadus: adpToped. AuC... AOKT. reon.-MuH. Hayk. Ka-
3aHb, 2016. 55 c.

CrparoTununyeckunin paspes Tatapckoro sipyca Ha peke Batke. M., TEOC, 2001. 140 c.

Gomankov A.V. (1995): Kitchkas flora from the Lower Tatarian of the Southern Urals. Paleontological
Journal 29(2A): 81-104.

68



MINERAL COMPOSITION OF POLYHALITE ORES FROM THE SHARLYK MINE
IN THE ORENBURG REGION

Olga P. Goncharenko', Maxim V. Solomon’, Yuri A. Pisarenko?

" Saratov state University, Saratov, Russia
2| ower Volga Scientific Research Institute of Geology and Geophysics, Saratov, Russia

OCOBEHHOCTU MUHEPAJIbHOIO COCTABA MNMOJIMFTANNATOBbIX PY[
LUAPJIbIKCKOIO MECTOPOXOEHUA OPEHEYPICKOW OBJIACTHU

O.I1. NloH4apeHko', M.B. ConnomoH', FO.A. lMucapeHko?

T Capamoeckuli 2ocydapcmeeHHbil yHusepcumem um. H.I. YepHbiwesckozo, Capamos, Poccusi
2 AO «HuxxHesomKcKull Hay4Ho-uccredosamesibCKUll UHCmMUmMym 2e0s102uu U 2e0¢hU3UKU»,
Capamos, Poccus

B HacToswee Bpemsa gobblya KanmmHOro Cbipbsi B OCHOBHOM Macce cocpefoTodeHa B XI10o-
pucTbix ero gopmax. OCHOBHbIM UCTOYHMKOM KanvWHOW pyabl SABASAOTCHA CUNbBUHUTLI. OgHako
XINOPUCTbIE CONKM HECYT OrPOMHbIN 3KOrormdeckn ywepb npunerarLwmm K paspabaTbiBaeMbiM
30Ham yyacTtkam. CynbaTHble COnu — NONUrannTbl, B 9KONIOMMYECKOM OTHOLLEHUM Haubornee
ueHHbl. LLlapnbikckaa nnowaap, pacnonoxeHHasa B OpeHbyprckon obnactu (TuxsuHckumn, 1976,
Tpodumosa, 1977), ABNAETCS BbICOKONEPCNEKTUBHBIM NepBooyepeaHbiM 06HLEKTOM Ha A06bI-
4y nonuranutos [pukacnuinckoro pernoHa. B reocTpyKTypHOM OTHOLLEHUN TEPPUTOPUS UCCrie-
AOBaHUN OTHOCUTCA K Or0-BOCTOYHOM OKpauHe BoctouHo-EBponenckon (Pycckoi) nnatcopmel
B npepenax BoctouyHo-OpeHbyprckoro BanoobpasHoro nogHsaTus Bonro-Ypanbckon aHTeknu-
3bl, KOTOpPas C BOCTOKa rpaHnymnT ¢ lNpeaypanbckum KpaesbiM Npornb6om. OCHOBHbIM OOBbEKTOM
nccnefoBaHNn ABMAIOTCA KanWeHOCHbIe Cyrb@aTHO-ranioreHHble nopoAbl KyHrypcKoro sipyca
(MpEeHCKNIN rOPU30HT), @ UMEHHO pa3pesbl ckBaxknH 111 1 2[1, BCKpbIBLUME NPOAYKTMBHbIV Nonura-
NUTOBbIV TOPU3OHT B MHTEpBan 663—688 m n 830-842 m cootBeTcTBEHHO. B npegenax Wapnbik-
ckon nnowaaun, Bknoyasa ViBaHoBckyto M CanmblIlLCKY0, B BEPXHEUPEHCKOM NOATOPU30OHTE Bbl-
aensetca He 6onee 6 cegMMeHTaUNOHHbIX Umknos. CornacHo cxeme W.H. TuxsuHckoro (1976),
nepsbin (1) LMKN COOTBETCTBYET ynaraHCKum cnosiMm, |1-VI umknbl — anstoHckuM. Criom 1 cooTBeT-
CTBEHHO UuKrbl o cxeme HO.A. lNMucapeHko (2010) cooTBETCTBYIOT BarbIKNENCKOW, NyroBCKOWN,
NMOrOXCKOW, aHTUMOBCKOW M NUrapeBCKoM cBUTaM. IpeHCKUn ropu3oHT npeacTraBneH B OCHOBHOM
CynbdaTHO-CONEHOCHLIMM NopoAaMu B npegenax Bcew nnowaaun nccrnegosaHnii. OCHOBHbIMU
nopogoobpasyrLLnMMM MUHEPanamMmn SBASIOTCA ranuT N aHTapUT, pexe — A0NOMUT 1 NOnuranuT.
MoLLHble NnacTbl MOHOMUHEparibHbIX NOPoA4 BCTpevatoTes peako. OBbIYHO B pa3pese ranorex-
HOW TOMLLM NPUCYTCTBYIOT CMELLaHHble (MONMMMUHEpanbHble) pa3HOBUAHOCTU C Pa3nNYHbIMU CO-
YyeTaHUAMM NopoaoobpasyoLWNX MUHEpParoB (ranuTa, aHrMapuTa, 4OfIoMUTa 1 pexe nonvranu-
Ta) B BUAE BKIHOYEHUN, CTHXKEHUIN, TOHKUX PUTMUYHO NEepecanBatoLLNXCS CITIONKOB 1 NPUMECEN.
B nonumuHepanbHbix nopogax Habniogaetcs pasnuyHas TekcTypa — crnoucTas, norocvaras,
ceTyaTadq, y3opyartas, NaTHMCTas U MaccuBHas. TEKCTypHble 0COBEHHOCTM nopog obycnosre-
Hbl B OCHOBHOM pa3Ho0bpa3HbIM COveTaHMEM CTPYKTYPHbIX DOPM, CnararLmx ee MMHeparnos.
Haunbonee yacto BCTpeyaeTcs KpUCTanimyeckn 3epHucTas (OT TOHKO- 40 KPYMNHOKpUcTannmye-
CKOWN), NnennToMopdHas, CKpbITOKpUCTaNNnM4eckas n pexe bpekdme- u noppupoBnaHasa U ruraH-
TOKpUCTannuyeckasi CTpyktypbl. Monvranut obpasyeT Kak BKMOYEHUH, Tak U OTAEMbHbIE CNOU
(ropu3oHTbI) B ranoreHHon Tonwe. CogepxaHue ero B BUAE BKIHOYEHUIN B OCHOBHbIX rarioreHHbIX
nopogax nameHsietca ot 0 0o 3-5 %, B cMeLwaHHbIX nopoaax — ot 6—7 go 30—49 %, a B no4Tn
MOHOMMHepanbHbIX crnosix — konebnetcs ot 52 go 79 % (pwvc.). JonoMut 06bI4HO NPUCYTCTBY-
eT B BMAE NpMMECH BO BCeX ranoreHHbIx nopoaax. CogepxaHune ero konebnercs ot 0-0,1 go
7-12 %. MakcmmanbHasa npMMech 40NIoMUTa CBA3aHa C nrnactamu aHrmapuToB, rae oH obpasyet
oTAernbHbIe, MOYTY MOHOMUHEparnbHbIE NPOCAON C cogepXaHnem MuHepana ao 73 %. MNpucyTt-
CTBUWE KM3epuTa B rarioreHHon TosLle onpeaerneHo TOMbKO NO AaHHbIM NepecyeTa XMMUYECKNX
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aHanuaoB. BcTpevaetcsa OH B OCHOBHOM B HOr0o-BOCTOMHOM 4YacTW panoHa uccrnenoBaHum, raoe
cogepxaHue ero gocturaet 5-10 %. B eguHn4HbIX crniydasx Takke onpegeneHbl MarHesuT (?)
B CIIOSIX @aHrmapuTa u CUNbBUH (?7) B KAMEHHbIX CONsX.

Puc. A — aHWNUd nonuranuTta CBETN0-Ceporo KPYnHO3EpPHUCTOro, 5 — «NepucTbin»
KPYNHOKPUCTaNIMYeCKniA ranuT nonurannt-ranimToBon nopogpl

Takum obpasom, kanunHaa MuHepanusauusa B npegenax Lapnbikckor nnowaaun ceasaHa
B OCHOBHOM C ynaraHCKMMU CNOSIMU BEPXHEMPEHCKOro NOAropn3oHTa. Takke 0HO3HA4YHO ycTa-
HOBIEHO, YTO KanuiHble CONnn NPeAcTaBneHbl 30eck nonuranutom ¢ cogepxaxduem K,O ot 6 ao
13 %. MNpucyTcTBYET OH Yalle B BUAEe NPUMECU B aHrMAPUTax U KaMEHHbIX CONsX, pexe obpasy-
eT cpeau HUX NOYTU MOHOMUHEpParbHbIE MPOCIIOW.

KopeHesckuin C.M., BopoHoBa M.J1. [eonorns n ycnosus oopMUPOBaHNS KanuHbIX MECTOPOXAEHWIA
Mpukacnunckon cuHeknmabl. M.: Hegpa, 1966. 280 c.
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CKME N TEKTOHMYECKMe YCnoBus (hopMMpOBaHMS HKHENEPMCKOW rarnoreHHon copmMaunm 1ro-Boc-
TOYHOW oKpamHbl Pycckon nnutel // 3BecTtua CapaToBCcKoro rocyaapcreeHHoro yHusepcuteta. T. 10.
Cepusa «Hayku o 3emne». 2010. Bein. 2. C. 49-58.

TuxsuHckn U.H. 3akoHOMEpHOCTM pacnpocTpaHeHus KanunHbix conen B Npeaypanbcko-Mpukacnun-
ckom BaccenHe // Cos. leonorusa. 1976. Ne 2. C. 102—-113.
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MockoBCKkMI ApyC — OOUH U3 4 OTEYECTBEHHbIX APYCOB NEeHCUIbBaHCKOW noacuctemsl. OaHa-
KO BuocTpaturpaduyeckmii MapKep ero H/XXHew rpaHumLbl 40 CUMX NOp He ONpeaerneH 1 ctpatoTun
(GSSP) He 3admkcmpoBaH. CNOXHOCTb CUTyauun B OTHOLLUEHUM OUKCALUN HUXKHEWN FpaHuULbl
MOCKOBCKOIO dpyca CBsi3aHa, npexie BCero ¢ TeM, YTO OHa HE MOXET ObITb onpefeneHa B Tu-
noBon MecTHOCTK ([ogMOCKOBbLE), MOCKONbKY 30eCb BEPENCKUI FTOPU3OHT C BoMbLUMM Nepepbl-
BOM 3areraeTt Ha nopogax HWxHero kapboHa M Tonbko B npegenax A30BCKOW ManeonoSiHbI
NOXUTCS Ha BepxHebaLLKMPCKME KOHTUHEHTarbHbIE OTNOXeHWs. YneHamn mexayHapogHon pa-
Gouen rpynnbl MO BbIOOPY HWXKHENW rpaHuLbl MOCKOBCKOrO fipyca B pasHble roabl Anis 0bcyx-
AEeHVs npegnaranncb pasnuyHble Mapkepbl cpeau KOHOAOHTOB: nepsoe nosineHune (FAD) (1)
Declinognathodus donetzianus B nuHun D. marginodosus — D. donetzianus; (2) Idiognathoides
postsulcatus B nuHum [. sulcatus — I. postsulcatus; (3) Diplognathodus ellesmerensis B nuHuu
D. coloraodoensis (wnu D. orphanus) — D. ellesmerensis; (4) Streptognathodus expansus B nu-
HUKM S. «praeexpansus» — S. expansus. [NepBoHayanbHO Hanboree NepcneKkTUBHLIM NPeacTaB-
nanca D. donetzianus, nosBnNsAOWMIACA BONN3N OCHOBAHMSA MOCKOBCKOIO Aipyca (M3BeCTHsK K.)
B [loHGacce n B OCHOBaHUW BEPEWNCKOro ropm3oHTa B [logMockoBbe. OAHAKO 3TOT BUA UMe-
€T OrpaHnYeHHoe pacnpocTpaHeHne n obHapyXeH noka Tonbko B [oHbacce, NMogmockoBbe,
B Bonro-Ypanbckon obnactu, bawwkupckom Mpuypanse, Ha KOXHOM Ypane n, BO3MOXHO, B KaH-
Tabpunckux ropax (Mcnanus). D. ellesmerensis, NpegnoXeHHbIN B Ka4eCcTBe Mapkepa KuTam-
ckumn cneunanuctamm (Qi et al., 2009), pacnpocTpaHeH 6onee WMPOKO, HO UMeET BonbLUOK
cTpaturpaduyecknii guanasoH, Oyayum HavgeH M 3HaAYUTENbHO Bbille, Hanpumep, B Nogonb-
ckoM ropusoHTe NogmockoBbsa, ApxaHrenbckon obnactu n KoxHoro Ypana (JaneHun Tionbkac).
AHanns3 pacnpocTpaHeHsi KOHOOOHTOB B BEPXHEDALLKNMPCKNX — HMKHEMOCKOBCKUX OTIIOXEHU-
ax BocTtoyHo-EBponenckon nnatdopmbl 1 Ypana nokasan, 4to nnatgopMeHHble KOHOOOHTbI
KalLUMPCKOro rOpU30HTa XapakTepu3ylTCs CYLLECTBEHHO WHbIM MOpOnornyecknm obrnamkom
Mo CpaBHEHWIO C BEPENCKUMM, @ B TAKCOHOMUYECKOM OTHOLLIEHUW PE3KO OTMNYalTCA OT paHee
cywectBoBaBLWNX OpM. Bbino BbiCkazaHO MHEHWE, YTO 3TOT BepPenCcKO-KalMPCKUN YPOBEHb
NMeeT XOPOoLUMA KOPENNALMOHHBIN NoTeHumnan u buoctpaturpadpuyeckm 6onee o60CHOBaHHOWM
mMorna 6bl cTath uKcaLms OCHOBaHUSA MOCKOBCKOMO sipyca He B NOAOLLBE BEPEWCKOro ropu-
30HTa, a B €ero Kposne, T. €. B OCHOBaHUWN Kawmpckoro ropusoHTta (fopesa, Anekcees, 2012;
Alekseev, Goreva, 2013; Goreva, Isakova, 2014). B kayectBe Mapkepa 3TOM rpaHuLbl Obino
npeanoxeHo FAD Neognathodus bothrops, Buaa, nssectHoro B CLLUA n lNogmockoBbe, HO peako
BCTpedatoLerocs B [lonb6acce n KOxxHoM Kutae. 310 AOBONBHO CyLLECTBEHHOE N3MeHeHME 06b-
eMa MOCKOBCKOrO sipyca, HO Ha NpakTUKe MeneKkeccKnin ropusoHT, TepMUHarbHbIN B 6aLLKMPCKOM
Aapyce, 1 BEPENCKUA UMEIOT NOYTU MAEHTUYHbBIA KOMMMEKC KOHOOAOHTOB M 4acTO He MOryT ObITb
KOPPEKTHO pasfeneHsi.
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Bonpoc Bbibopa mapkepoB 3TOM rpaHuuUbl AeTanbHO 0bcyxaanca Ha 3acegaHum MexayHa-
poaHon paboyen rpynnbl No Boibopy GSSP mMockoBckoro sipyca BOnv3m CyLLeCcTBYHOLWEN rpa-
HUUbI BaLLKMPCKOro 1 MOCKOBCKOrO sipycoB (ceHTabpb 2016, CaHkT-leTepbypr). B 3acegaHnax
N B NPOCMOTPE MaTepmanosB Mo KOHOAOHTaM M hopammHudepam M3 pasHbiX PErMoHOB Mupa
NpUHUMann yyactue cneumanuctbl U3 Poccuu, YkpauHsl, Kelpreidactana, N3pavunga n Kutas. Oc-
HOBHOW 3agadven aBnancs BbIbop cpean gopamMmHUgEpP U KOHOLOHTOB NOTEHLUMANbHbLIX BUAOB-
MapkepoB 1 obcyxaeHne paspesoB, NPUrogHbIX ANA UX BblABMXeHNA Ha porib GSSP. B cBaau
c Tem, uto N. bothrops He BcTpedeH B [loHbBacce n Ha KOxHOM Ypane, nepeHoC HUXHEN rpaHuLbl
MOCKOBCKOIO sipyca Ha OAVH FOPU3OHT BBEPX B OCHOBAHME KaLUMPCKOro ropu3OoHTa He Mnony-
4un nogaepXkn. beino pelwweHo anga dukcaunumn HUXKHEN rpaHuLbl MOCKOBCKOrO sipyca Npoaon-
XNTb POKyCcMpoBaTb BHUMaHME Ha YPOBHAX MEepBOro MnosiBfieHUs KOHOAOHTOB D. donetzianus
n D. ellesmerensis. B kayecTBe BO3MOXHbIX KaHANAATOB Ans yctaHoBneHnss GSSP mockoBckoro
Apyca paccmatpmBaloTcs paspesbl B nepsyto ovepeab KOxHoro Ypana u KOxHoro Kutas. Cpe-
AN POCCUNCKUX pa3pe3oB HavborblUero BHUMaHUS B KayecTBe kaHauaaTta Ha pornb GSSP 3a-
cnyxuBaeTt paspe3 bacy (3anagHbi cknoH KOxHoro Ypana, bawkumpus) (Kulagina et al., 2009).
B atom paspese otmedeHbl D. donetzianus v npucytcTBytoT doopamuHudepsl Depratina prisca
B 9BONKOUNOHHOM NHuK D. praeprisca—D. prisca. bbino 6bl BaXHO HaNTK B 3TOM pa3pese u D.
ellesmerensis, B criydae obHapyXeHus 3TOro Buaa AaHHbIN pa3pes Mor 6bl COCTaBUTb KOHKYPEH-
uunio kuTanckomy paspesy HauuH. B 2016 r. E.W. KynarnHon 3 cnoes 4—6 aToro paspesa bbiniu
oTobpaHbl 5 06pa3yos Becom 8—10 Kr 4nA BblAENeHNss KOHOLOHTOB, KOTOPbIE NOKa eLle He Nor-
HOCTbIO 0BpaboTtaHbl. K HacToswemy BpemeHn kapboHaTHbiM pa3pe3 HaumH (KOxHbIn Kutan)
aBnseTca nyywum kanguaatom B GSSP MOCKOBCKOro sipyca, KOHOAOHTbI OOMMbHbI, HaWAEHbI
dopMbl, BEPOATHO, siBNAowWmnecs nepexogHsiMu ot D. orphanus k D. ellesmerensis, HO gpyrue
rpynnbl uckonaemblx B HeM He n3BecTHbl (Qi et al., 2015).

lopea H.B., Anekcees A.C. [onoxeHne HUXHeN rpaHmLibl MOCKOBCKOIO Spyca KaMeHHOYTofNbHOW CucTe-
Mbl // TManeoson Poccun: pernoHansHas ctpaturpadus, naneoHTonoruns, reo- n émocobbitmsa. Cl16.:
WN3p-so BCENEN, 2012. C. 72-75.

Alekseev A.S., Goreva N.V. (2013). The conodont Neognathodus bothrops Merrill, 1972 as the marker for
the lower boundary of the stage. In: Lucas et al. (eds.), Carboniferous-Permian transition. New Mexico
Museum of Natural History and Science, Bulletin, 60: 1—6.

Goreva Natalia V., Isakova Tatiana N. (2014). Lower Moscovian conodonts and fusulinids: the position of
the lower boundary of the Moscovian Stage (Pennsylvanian). In Rocha R., Pais J., Kullberg J., Finney
S. (eds.), Strati 2013. At the Cutting Edge of Stratigraphy. — Springer Intern. Publishing Switzerland. :
251-257.

Kulagina, E.I., Pazukhin, V.N. & V.I. Davydov (2009). Pennsylvanian biostratigraphy of the Basu River
section with emphasis on the Bashkirian-Moscovian transition. [in Russian and English]. /n: V.N.
Puchkov, E.I., Kulagina, S.V. Nikolaeva and N.N. Kochetova (eds.). Carboniferous type sections in
Russia and potential global stratotypes. Proceedings of the International Field Meeting “The historical
type sections, proposed and potential GSSPs of the Carboniferous in Russia.”Southern Urals Session.
Ufa—Sibai, 13—18 August, 2009. Design Polygraph Service, Ltd., Ufa: 42-63.

Qi, Y.-P., Lambert, L.L., Nemyrovska, T.I., Wang,X.-D., Hu, K.-Y., Wang, Q.-L. (2015). Late Bashkirian and
early Moscovian conodonts from the Naging section, Luodian, Guizhou, South China. Palaeoworld
(2015), http://dx.doi.org/10.1016/j.palwor.2015.02.005

Qi, Y., Wang, X.D., Wang Z.H., Lane H.R., Richards, B.C., Ueno K. and R.J. Groves (2009). Conodont
biostratigraphy of the Naging (Nashui) section in south China: candidate GSSPs for both the
Serpukhovian and Moscovian stages. Permophiles, 53: 39—40.
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THE LITHOFACIAL CHARACTERISTICS OF THE BASHKIRIAN AND MOSCOVIAN
BOUNDARY BEDS OF THE MIDDLE CARBONIFEROUS IN THE BASU SECTION
(SOUTHERN URALS)

Elena N. Gorozhanina’, Elena I. Kulagina’', Valeryi M. Gorozhanin’, Tatiana V. Zhernovkova',
Rimma M. Ivanova?

! Institute of Geology Ufa Science Centre, Russian Academy of Science, Ufa, Russia
2 Institute of Geology and Geochemistry, Urals Branch, Russian Academy of Science, Yekaterinburg,
Russia

NITO®ALIMATIBHASI XAPAKTEPUCTUKA MOMPAHUYHBIX OTNOXEHUN
BALLKUPCKOIO U1 MOCKOBCKOIO IPYCOB CPEOHEIO KAPEOHA PA3PE3A BACY
(FOXXHbIW YPAR)

E.H. NopoxaHuHa', E.N. KynazuHa', B.M. lNopoxaHuH', T.B. )KkepHoekoea', P.M. UeaHoea?

"UHcmumym eeonoauu, Yehumckul HayqHbilt ueHmp PAH, Yeba, Poccus
2 lHcmumym 2eosnoeuu u eeoxumuu um. A.H. 3asapuukozo YPO PAH, ExamepuHbype, Poccus

Paspe3 bacy paccmaTtpumBaeTcs Kak OguMH N3 BO3MOXHbIX MPETEHAEHTOB HA 3TarloH HUXKHEWN
rpaHvubl (MMMUTOTUM) MOCKOBCKOTO sipyca. OH n3yyeH B HEGOMbLLIOM U3BECTHAKOBOM Kapbepe
no npaBoMmy CKroHy p. bacy, B 16 kv Bbiwe BrnageHusa ee B p. MH3ep. Tonwa crnoxeHa Tem-
HO-CepbiMU U CepbIMU N3BECTHAKaMK, uHorga 6ornee cBeTnbiMKU U3-3a JONOMUTM3aLMK, cpea-
He- N TOHKOCITOMCTbIMU, C MHOTOYUCIIEHHBIMU IMH3aMK 1 NpocnosMu kpemHen. MNpeobnagatoT
MUKPUTOBbIE Pa3HOCTU, Cpean KOTOPbIX NPUCYTCTBYIOT peadKkme Npocnon rpevHCToyHoB. B pas-
pese BblgeneHbl GuocTpaTturpaduyeckne nogpasgeneHns no dopamvHudepam: KOMMMEKC
H. subquadrata — Oz. digitalis, 30oHbI D. prisca, A. aljutovica, cnon ¢ W. uralica n no KoHogoH-
Tam: 3oHbl D. marginodosus, D. donetzianus, Id. podolskensis u G. laevis. HmxHsia rpaHyua mo-
CKOBCKOrO sipyca oMKCUPYETCH MO NOSABNEHUIO 30HaNbHOro Buaa KoHogoHToB Declinognathodus
donetzianus Nem. B 6,2 m Bbille ocHoBaHuA paspesa (Kulagina et al., 2009). Npu onucanum
wnndgos no metoauke Pniorens (Flugel, 2010) Hamu BblgeneHo 13 Mukpodaumm (M), oTpaxa-
OLLMX rMOPOAMHaAMUYECKUE YCNOBUSA Ha NOMoro norpyxatLiemMcs wenbsde (pamne) (puc.).

Pazpes
Paspes bornanoska
BocrouHo-Eeponeickasn bacy (Kyrapau) YPansckan
nnargopma opored
MaccuBHaA okpauHa l
Vpowesn s R_,,'j 00, Mepenosoil Nporug
I e S RO RAA g Pangy %*5" o
Il L, Cob/Com 1 @ S
= A g et

HAKCTUYH

[ " LA o P R % -
RETCTOVH C AOHENENTOREH BARSTOVIE ¢ MIIET VH MALCTOVIL £0

HERAGRIC-ERRIN G enonenau Galdueyn TR, LR M B Lol *Mi_'eﬂ'ﬂ‘ M CTIRETEME TYTIOR
¢ PHHOHAEAMH wiip. 7 aap, 10 abp. 1l aip I & ofp 19

ofip. la

Puc. Mogenb ocagkoHakonseHusi cpeqHeKaMeHHOYTONbHbIX OTNIOKEHWI pa3pesa bacy

73



Bawkunpcknin sapyc. Cnon 1—4 npegcraBneHbl NENOMAHO-TOHKOOMOKNACTOBBIMU BaKCTOYHa-
Mu (06p.18,3-7, Md9,10) n NnakCToyHamm ¢ anemMeHTamu rpagalmoHHoOn cnouctocTn (obp.1a-2,
Mg 11), 4TO NpegnonaraeT nx opmMmpoBaHue B YCNOBUAX CpeaHen YacTu pamna (B 30He fen-
CTBUS LUTOPMOBbLIX BOSIH). B kpoBne Galuknpckoro gapyca 3aneraet cnon mowHocTtbio 0,8 m go-
HeuennoBbIX N3BECTHAKOB (NakcToyH, 0bp. 8-9, md12 n 6addpncTtoyH, 0bp. 10, mcp13). Npeobd-
napatot Donezella lutugini Masl., D. callosa R. Ilvan. (BTopas no uncneHHocTtun) u D. lunaensis
Racz. B 06p. 9 BcTpeyeHa kpynHasa Bradyina magna Roth et Skinner. BepxHsisi rpaHuua cnos
pOBHas M peskasi, NpeanonoXnTernbHO NpeacTaBnseTr cobon NOBEPXHOCTb TBepAOro AHa. AHa-
nornyHble dpaumm onucaHbl B Heganeko pacnonoxeHHoM paspese AckblH (Proust et al, 1996),
roe AOoHeLennoBble U3BECTHAKM Takke cnaratT NpUrpaHuyHbIe Crow.

MockoBckum spyc. Cnoun 5-23 cnoxeHbl MagcTOyHaMK, BaKCTOYHaMu U NakCToyHaMu ¢ pea-
KAMW NPOCNOAMU TPENHCTOYHOB, MPeanonoXnTernbHO, LWTOPMOBOW NN TypOMaAMTOBOW NpUpo-
Abl, OTHOCATCA K rNy6oKOBOAHOM 30HE BHelwHero pamna (06p.11-31,¥Y2/1, ¥2/2, mdp1-9). Cnown
5 npencrtaenseTt cobor GuoknacToBbi BakCTOYH (06p.11, M®7) c KpuHOMAESAMU, MLLAHKaMU U
obpbiBKaMn OOHeLennoBbIX BO4OpOCen. Xapaktep cMeHbl Mukpodaumin crnoes 4 n 5 ykasbl-
BaeT Ha pe3Koe Norpy>XeHne n yeenuyeHue rmybuHsl mops. Hanbonee rmybokosBogHble haumm
oTMevaloTca B crioe 8, rae oHW npencrtaBneHbl TEMHO-CEPbIMU MaACTOyHaMU CO CNUKynamm
KpeMHueBbIX rybok (06p.19, md1). bonee BbiCOKME YpPOBHM MOCKOBCKOro sipyca (cnou 9-20)
CNoXeHbl YyepegoBaHNEM MerkobUoKNacToBO-NenouaHbIX BakCTOyHOB nMnbo ¢ apxucdepamm
(06p.12,18,20, mp2) nubo c aneBpuTOBOM NpUMeEChIo kBapua (06p. 25-1, ¥Y2-1a, m¢p3) n pea-
KMX NPOCMOEB KPMHOMAHO-AOY3YNMHNAOBLIX rPeNHCTOYHOB (00p. ¥Y2/1, mp5). Cnon 21-22 npea-
CTaBneHbl YepefoBaHMEM MaACTOYHOB U rpagauMOHHO-CIIOUCTbIX NaKCTOYHOB, NepexoasLimnx
B BakKCTOYHbl. B KpoBne MOCKOBCKOro sipyca pasBuTbl MaACTOYHbI CO cnegamu 300MKyCcOB Ha
NMOBEPXHOCTU HaMNacToBaHUA.

Takum obpasom, B paspese bacy Ha rpaHuue H6aLlKMPCKOro 1 MOCKOBCKOIO SIpyCOB OTMeYaeT-
CSl pe3Kui Nnepexo OT cpefHen 30Hbl KapboHaTHOro pamna Kk 6ornee rnyboKOBOAHOMN 30HE.

Pabota BbinonHeHa no tTeme rocsagaHmsa Ne 0252-2014-0002, npu nogaepxke PODU, npoekT Ne 15-
05-00214.

Fligel E. Microfacies of carbonate rocks. Berlin: Springer-Verlag, 2010. 984 pp.

Kulagina E.I., Pazukhin V.N., Davydov V.l. Pennsylvanian biostratigraphy of the Basu River section with
emphasis on the Bashkirian-Moscovian transition // Carboniferous Type Sec-tions in Russia and
Potential Global Stratotypes. Southern Urals Session: Proceedings of the International Field Meeting
Ufa — Sibai, 13—18 August, 2009. Ufa, 2009. P. 42-64.

Proust J.N., Vennin E., Vachard D. et al. Etude sedimentologique et biostratigraphique du stratotype du
Bashkirien (Oural du Sud, Russie) // Bull. des Centres de Recherches Exploration-Production EIf
Aquitaine. 1996. 20 (2). P. 341-365.

74



NEW DATA ON THE BURIED UPPER PALEOZOIC IN THE YENISEI-KHATANGA
TROUGH

Vitaliy S. Grinenko', Anna A. Goryacheva?

TInstitute of Diamond and Precious Metals Geology, Siberian Division, Russian Academy of Sciences,
2Trofimuk Institute of Petroleum Geology and Geophysics, SB of RAS

Deep drilling data (2012-2013) on the left bank of the Khatanga Gulf (wells AX-2:
73°48 31.9”N and 107° 16’ 43.2” N) and the results of studies of spores and pollen isolated from
core allow us to conduct preliminary interregional correlations of the Late Paleozoic deposits
within the Lena-Anabar, Lena-Vilyui, Khatangsko-Nizhnelenskaya and located within the Yenisei-
Khatanga, Tunguska and Vilyui marginal depressions. In the interval 180.3—-2003.1 m, there
was established a sedimentary terrigenous section represented by sandstones (depth 699.2 m),
siltstone carbonaceous (depth 1190 m) and argillites carbonaceous (depth 1539.45 m). We
studied two effective samples 103899 and 103903 from depths 1289.85 and 1376.8 m, in which
the Late Permian microphytofossills were identified (Fig. 1). Similar taxa were identified by
V.V. Krugovykhr in the Tunguska basin. These results allow us to correlate these sediments
with the lower part of the Vyatkian Stage of the Upper Permian. This fact allows us to state
that the sedimentation within the Yenisei-Khatanga trough and in the Anabar-Khatanga saddle
continued in the Late Permian time. We have established that in the interval 108.3—2003.1 m the
thickness of the upper Permian is, in all probability, correlated with the Gagarieostrovsky Suite
of the Tunguska basin. It should be pointed out that in the Vilyui syneclise in the Late Permian
(Gagarievskostrovskoye) time, the processes of destruction of the upper part of the Permian
deposits began to occur as well as in its central part (the Hapchagai uplift), and in its onboard
zones in the northwestern (the Tung river basin) and the northeastern (the Aldan River basin),
and also in Verkhoyanie (Klets, 2016).

The studies were carried out in accordance with the research plan of the IGABM SB RAS for
2017-2019. (Draft 1X.124.1.6).

Klets A.G., Budnikov I.V., Kutygin R.V., Biakov A.S., Grinenko V.S. The Permian of the Verkchoyansk—
Ochotsk Region, NE Russia // Journal of the Earth Sciences, 2006, Vol. 26, Number 3—4, pp. 258-268.
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REGIONAL STRATIGRAPHIC SUBDIVISIONS OF THE DEVONIAN IN THE WESTERN
PART OF ALTAY-SAYAN FOLDED AREA

Yaroslav M. Gutak', Sergei A. Rodygin?, Leonid G. Peregoedov?, Svetlana N. Makarenko?,
Valentina A. Antonova’

' Siberian State Industrial University, Novokuznetsk, Russia
2 National Research Tomsk State University, Tomsk, Russia
3 Siberian Science-Research Institute of Geology, Geophysics and Mineral Resources, Novosibirsk

PErMOHAJIbHbIE CTPATUTPA®OUYECKUE NOAPA3AENEHUA AEBOHA
3ANAOHOWU YACTU ANTAE-CAAAHCKOW CKNAQUYATOMN OBNACTU

AM. 'ymak', C.A. PodbieuH?, J1.I". lNlepecoedoe’, C.H. MakapeHko? B.A. AHmoHoea’

" Cubupckull 2ocydapcmeeHHbil UHOycmpuarnbHbIl yHugepcumem, Hogoky3Heuk, Poccusi
2 HauuoHarbHbIl uccriedosamersibckuli Tomckuli eocydapcmeeHHbIl yHusepcumem, Tomck, Poccusi
SCHUUNITuMC, Hosocubupck, Poccusi

OcHOBY pernoHarnbHON cTpaturpadmMyeckon CXembl OEBOHCKUX OTIOXKEHUA 3anagHoOn 4va-
ctn Antae-CasiHckon cknagyaton obnactn (ACCO) cocTaBnsioT ropu3oHTbl, YCTaHOBMEHHbIE
B pas3pesax ceBepo-BocTovHOro Canavpa (HuxHun—cpenHui aesoH) n okpavH Kysbacca (cpea-
HU—BEPXHUIN 0EeBOH). Pa3pesbl 9TUX pariOHOB TEKTOHUYECKM pa3obLueHbl 1 MWLEeHbl B3auMo-
nepexonos. Co BpemMeHu yTBepxaeHus permoHansHon cxembl 1979 r. (PeweHus.., 1982) B pe-
rMOHE HakomnmeH 6onbLon hakTUYECKUA MaTepurarn no BCEM rpynnamM MCKonaembliX, 0COGEHHO
MO KOHOZOHTaM, MPOLUNIO HECKONbKO paboumx cosewaHun: Hosocubupck, 2003, 2012, 2017,
HoBoky3HeLk, 2005. YcoBepLUEHCTBOBaHHbIV BapuMaHT CXxeMbl Oblfl COCTaBMNeH creumanmctaMmm
CnbPMCK k 2012 r. Ero npuHATHE 3aTOPMO3MNOCh N3-3a BO3HUKLUMX B NOCreaHue rogpl y pas-
paboTUYNKOB pPa3NNYHbIX TOYEK 3PEHMS.

[MepBas, KOTOPOM NPUOEPXKMBAIOTCH aBTOPbI HACTOSALLIEN CTaTbW, COXPaHAET B HOBOW CXeMe
BonbLUy0 YacTb rOPU3OHTOB, YCTAHOBMEHHbIX NpelecTtBeHHUKammn (Pewenus.., 1982; PxxoHc-
Huukasn, 1968; MNarnes n ap., 1987; Tunosble.., 1992; n gp.). B cBA3M C NosiBNeHMEM HOBOIO
mMaTepuana obbem 1 NONOXeHMEe B pa3pese HEKOTOPbIX TOPU3OHTOB U3MEHEHO. Tak, NOXKOBCKO-
My SIpyCy COOTBETCTBYIOT TOMbYYMbILLICKWUWA, NETLEBCKUA N KPEKOBCKUA FOPU3OHTLI, NPaXCKoMy
Apycy — manobadaTckum ropnsoHT. [Ins yacTyu aMCCKOro nHTepBana, 3aHMMmaemown paHee 6eno-
BCKMM rOPU30OHTOM, NpeanaraeTcs HoBoe noapasgeneHne — pasgosbHbl FOPU3OHT CO CTPaToTK-
noMm y noc. PasaonbHbin 'ypbeBCKOro pavioHa (puc.). AKapadykMHCKUI TOPU3OHT HKHETO XuBeTa
BKIOYEH B COCTaB Keprerewckoro. Ha cesepo-3anagHon okpanHe Kysbacca BmecTto anyegar-
CKOro rOpM3oHTa B BEPXHEM XMBETE BblAENeH Ma3arnoBCKO-KUTATCKUA FOPU3OHT. dpaHCKOMY
AAPYCY COOTBETCTBYIOT BACCUHCKUIA U CONTOMUHCKUI TOPU30HTbI, paMeHCKOMY — KOCOYTECOBCKUM,
MUTUXUHCKUI, MOAOHUHCKUA U TOMKUHCKUI TOPU3OHTBLI (CM. pUc.).

AnbTepHaTMBHasA ToYKa 3peHus npegnonaraeT KapguHanbHoe u3MeHeHne obbema, paHra,
cTpaTurpacmMyecKkoro NonoXeHus, NocneaoBaTenbHOCTU U HAMMEHOBAHMWS FOPU30OHTOB (A3KKOB
n ap., 2016; u ap.). ABTOpbl CTaTbW CHUTAIOT, YTO CTOMb paguKanbHOE N3MEHEHWE CITOXMBLLENCH
CXEeMbl NINLLIEHO JOCTATOYHbIX OCHOBaHUN.

larnes M.X., PxxoHcHuukaa M.A., Pogbirnd C.A., Tumodeera O.b. KoHOQOHTHI 1 koppensunsa 4eBOHCKMX
oTtnoxeHun Canawvpa // Matepuansl no ctpaturpadun n naneoHtonornn Cnbupu. Tomck: N3a-so TIY,
1987. C. 30-46.
PelweHuna BcecotosHoro coBellaHns no paspaboTke YHUDULMPOBAHHBLIX cTpaTurpauyeckmx cxem go-
Kembpus, Naneo3os 1 YeTBEPTUYHOM cucTeEMbI cpeaHern Cnbupu, 1979.HoBocubupck, 1982. 129¢.
PxoHcHuukaa M.A. BuocTtpaturpadusa gesoHa okpavH KysHeukoro 6accewHa. J1.: Hegpa, 1968. T. I.
Crtpaturpadus. 287 c.

TunoBble pa3pesbl NorpaHNYHbIX OTNOXEHUI CpeagHEero U BepxHero AeBoHa, hpaHCKOro 1 gpameHcKoro
AapycoB okpavH KysHeukoro 6acceriHa (Matep. V BblesgHon ceccun kommceun MCK no geBoHckon
cucteme 1991 r.). HoBocnbupck, 1992. 136 c.
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Asnkos A.FO., N3ox H.I., Cobones E.C. 3BoMOUMOHHbIE NpeobpasoBaHMs BGUOT (Gpaxmonofgbl, KOHO-
OOHTbI, aMMOHoUaen) B aMC-andenbCcknx oTnoxeHmax Canauvpckoro naneobaccenHa // Matepuansl

LXII ceccum ManeoHTonorndyeckoro o6-sa. Clr6.: BCEMEW, 2016. C. 202-203.
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FUSULINIDS FROM THE BASHKIRIAN/ MOSCOVIAN TRANSITION
IN THE CARBONIFEROUS OF EURASIA: PHYLOGENY, DISTRIBUTION,
STRATIGRAPHICAL POTENTIAL
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®Y3YINIMHUObI NOrPAHUYHbIX BALLKMPCKO-MOCKOBCKUX OTNOXEHWUIN
EBPA3UN: ®UTOMEHUSA, PACNPOCTPAHEHUE, KOPPENALUWOHHBLIA NOTEHLMAT

T.H. Ucakoea’, A.B. [J)xeH4yypaesa?, O.b. Opnoe-Jlabkoecku?

" eonozuyeckul uHcmumym Pocculickol akademuu Hayk, Mockea, Poccus

2 TocydapcmeeHHoe AzeHmMCmBO Mo 2eoro2uu U MUHeparbHbIM pecypcaMm rpu rnpasumesnbcmee
Kbipebisckol Pecriybriuke, buwkek, Koipebisckas Pecriybruka

3 Tenb-Asueckull yHusepcumem, Tenb-Asus, M3paurb

NcTopuueckn ysynnHmuabl 6aLllKMpcKoro 1 MOCKOBCKOIO SIPYCOB XOPOLLO U3YYeHbl B CTpa-
TopernoHax — Ha KOxHom Ypane (bawknpusi) n 1oxHOM Kpbisie MOCKOBCKOM CMHEKNU3bl. B no-
cnegHue roabl NofyyYeHbl HOBblE AaHHble O Oy3yNUHMAAX M3 yaaneHHbIX OT CTPaTOPErmoHOB
paspesax EBpasun (Leven, 1998; Dzhenchuraeva, 2007; Ueno, 2008; Davydov, 2009; Isakova,
2015; Orlov-Lobkovsky, 2015; Villa at al. 2016), pacwmpuBLLMe CBEAEHNS O KOPPENSALMOHHOM
noTeHuunane dy3ynuHug B norpaHMYHOM BalLKMPCKO-MOCKOBCKOM MHTepBane HOro-3anagHoro
Hapsasa, HOro-3anagHoro TaHb-LWaHa, Typumun, JoHeukoro 6accenHa, CpegHero Ypana, HOx-
Horo Kutas u KaHTabpuiickon 30HbI ceBepo-3anaga VcnaHnuum. NonydeHHble HOBble [aHHble
no goy3ynuHuagam o ctpaturpadmyeckom pacnpoCcTpaHeHUn noTeHuuanbHbIX BUOOB-Mapkepos
HVXKHEW rpaHuLbl MOCKOBCKOIO sipyca akTyarbHbl B CBS3W C AeAaTenbHOCTbio MexayHapoaHoum
paboyen rpynnbl no Bbibopy 1 ob6ocHoBaHMio GSSP HWKHeN rpaHuLbl MOCKOBCKOTO sipyca Mex-
AyHapoaHou ctpaturpaduyeckon wkansl (MCLL).
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Puc. PacnpocTpaHeHne noTeHumManbHbIX BUAOB-MapKkepoB HUXKHEN rpaHuLbl MockoBckoro sipyca MCLLU
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[NonoxeHne 3Ton rpaHuLbl COOTHOCUTCS pasHbIMU UccregoBatenamMmm nnbo TpaguLMOoHHO C
ypoBHeM nepBoro nosienenus Aljutovella aljutovica, nnbo paccmaTpuaroTCca cnegylowime Ba-
puaHTbl (pyc.): ypoBeHb nepsoro nosasnexHus Depratina prisca (KynaruHa, 2008), ypoBeHb no-
aBnenus Eofusulina B nuHun Verella — Eofusulina (Ueno, Nemyrovska, 2008; Davydov, 2009).
oBontounoHHasa nuHua Tikhonovichiella pseudoaljutovica — Aljutovella aljutovica npocnexeHa Ha
tOxHOM Ypane, Tak xe Kak apontoumoHHasa nuHua Depratina praeprisca — Depratina prisca (Ky-
narunHa, 2008). AHanun3 pacnpocTpaHeHus gy3ynuHug B paspesax tOxHoro TaHb-LLaHs (pa3spesbl
a3 n AxyHTay) cBMOETENbCTBYET O BO3MOXHOCTU NPOCMEXMBAHNA B yKa3aHHbIX pa3pesax 9Bo-
NIOUNOHHBLIX NMMHUIA Kak Tikhonovichiella — Aljutovella, Tak n Verella spicata — Eofusulina triangula.
lpaHnLy MOCKOBCKOro sipyca MapkupyeT ogHoBpemeHHoe nosiBneHue Aljutovella aljutovica v
Eofusulina triangula. B KOro-3anagHom TaHb-LLaHe (pa3pes KadpupHuraH) rpaHnuy 6alukmpckoro
1 MOCKOBCKOIO SIpyCOB onpeaensieT B punoreHeTnyeckon nuHum Staffellaeformes — Depratina no-
saBneHue Depratina prisca ¢ conyTCTBYyHOLUM KOoMNnekcom py3ynuuuna. Aljutovella aljutovica no-
ABNAeTCs cTpaTMrpadmnyeckn HECKOMbKO BhILLE NO pa3pesy, Tak Xe Kak 1 B cTpaTtopernoHe dawu-
knpckoro apyca. B Typuum (paspes3 Kuzuoluk) Aljutovella aljutovica ogHoBpeMeHHo ¢ Eofusulina
dukecupytoTca cTpaturpaduyeckm Huxe nosisrneHus Depratina prisca. dunoreHeTnyeckas nuHUs
Verella (Verella spicata) — Eofusulina (Eofusulina triangula) BbisiBneHa B KaHTabpuickon 3oHe
Wcnanun, B KOxxHom Typuum, [loHeukom 6accenHe, Ha CpeaHem Ypane, B KOxxHOM TsHb-LLaHe un
KOxxHom Kutae. [aHHble no KaHTabpuiickon 3oHe npeanonaralT AMaxpOHHbIA XapakTep nosie-
neHus Verella spicata v Eofusulina B pa3nnyHbix permoHax. OTCyTCTBME 3BOMOLMOHHON FIMHUK
Verella — Eofusulina B CTpaTOTUNNYECKNX paspe3ax Kak MOCKOBCKOrO, Tak 1 BallKMPCKOro ipycoB
TaKKE CHUXAET KOPPEnsUMOHHbIA noteHuman Eofusulina pns dovkcaunmn HWXKHEN rpaHunLbl rno-
D©anbHOro MOCKOBCKOro sipyca. MTak, B Ka4ectBe Mapkepa HWXKHEN rpaHnLbl MOCKOBCKOIO Apy-
ca MCLU HanbBonee npegnoyvtuUTENbHBIMU OCTAKOTCH BapuaHTbl nepBoro nosisnenuns Aljutovella
aljutovica nn6o nepsoro nosiBneHus Depratina prisca.

Pa6ota nogaepxxaHa PO®U, npoekt 15-05-00214.
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PALEOZOIC FORAMINIFERS OF THE MENDELEEV RISE (CENTRAL-ARCTIC
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NMANEO30MCKUE ®OPAMUHU®EPLI NOAHATUA MEHOENEEBA
(CEBEPHbIW NEAOBUTBLIA OKEAH, BOCTOYHASA APKTUKA)

T.H. Ucakoea’, C.I. CkonnomHeea?, O.J1. Koccoeas®

" eonoauyeckul uHcmumym Pocculickol akademuu Hayk, Mockea, Poccus

2 [eonoeo-2eogpusuyeckas cnyxba eonosudeckoeo uHcmumyma, Mockea, Poccusi

3 Beepoccutickuli Hay4Ho-uccriedosamesibckull eeonoeudeckuli uHemumym um. A.T1. KapriuHckoeo,
Cankm-llemepbype, Poccus

CeegeHunsa o Bo3pacTe nopofd, NpeacTaBnsloWUX KOPeHHble OBOHaeHus nogHaAtTus MeH-
peneesa B CeBepHoM JlegoBUTOM OKeaHe, Ype3Bbl4aiHO BaXkHbl AMsi MOHUMAaHWA Xoda reo-
NOrNYecKoro pas’BUTUS apKTUYeckoro pernoHa. lepeble gaHHble O BO3pacTe OcafouHbIX Mo-
po4 C 3TOro NogHATUSA Obiny nony4yeHbl B xoae akcneamumn «Apktuka-2012» (Moposos v gp.,
2013). Hay4Hble uccnegosaHuns, npooauMMble B xode paboT «ApkTuka-2012», no3sonunu no-
ny4nTb obpasubl kKapboHaTHbIX MOPOA, NaneoHTONOMMYECKOe U3y4YeHUst KOTOPbIX YCTaHOBUIIO
NPUCYTCTBME Naneo30NCKUX OPraHOreHHO-AETPUTOBbLIX U3BECTHAKOB W BTOPUYHBLIX JONOMUTOB
B Anana3oHe BEpxHUM cunyp — cpeaHss nepmb (Kossovaya et al., 2016). B 2014 n 2016 ro-
pax leonoro-reocusnyeckasa cnyxba eonormyeckoro MHCTUTYTa NpoBena CEPUI0 yHUKarnb-
HbIX rMyBGOKOBOAHbIX 3KCMEeaULMIN B LieHTpanbHOW YyacTu nogHatusa MengeneeBa, otobpas ce-
puo 06pa3sLOB rOPHLIX NOPOA C NOMOLLBIO MaHUMNYNATOPOB Hay4YHO-UCCegoBaTENbCKON NOOKM
(CkonotHeB n ap., B nevatun). Obpasubl 0ToOpaHbl HENOCPEACTBEHHO U3 YCTYMOB, CIOXEHHbIX
KOPEHHbIMW Nopodamu, U3 OCbiNen, CONPOBOXAALLMX 3TN YCTYMbl, N U3 OTAENbHbIX KAMEHHbIX
pocchInen, nexawmx nosepx unmcroro gHa. Habop nopoa, cobpaHHbIX M3 Tpex pasHbIX NO3u-
UUIA, OOMHAKOB W NpeacTaBrieH AONOMUTaMu, U3BECTHAKaMK, necvyaHukamu U ByIKaHUTaMW.
CymMMapHbIn aHanua dopamuHngepoBbIX COOBLLECTB, BbIIBNEHHbIX B KapbOHaTHbIX Nopoaax
noaHaATMa MeHgeneesa, nokasan crnegytoulee. Hanbonee apeBHUn komnnekc oopammHudep,
YKa3blBalOLWUN Ha MO3OHEAEBOHCKUA, O4YEBUOHO, hamMeHCKuin (paHHedaMeHCKUn?) BO3pacT
BMeLLaoLWunX nopoa, CoaepxuTcs B obpasue n3 ueHTpanbHoW Yactu nogHatna MeHgeneesa.
OcHoBHasa macca obpasua cocTouT 13 nennet osongHon opmel pasmepom 0,1-0,2 mm. Po-
pamMuHuepbl okpyrnon gopmbl coctaensaoT 10-20 % nopoabl. Komnnekc npeacrasrneH nane-
030MCKNMWN NPUMUTUBHBIMU N3BECTKOBBLIMU hopammnHndepamm, B KOTOPOM OTCYTCTBYHOT MHOTO-
KamepHble opamuHudepbl. B coctaB komnnekca BxogaTt: Paraturammina ex gr. dagmarae,
Paraturammina aff. breviradiosa, Parathuraminites aff. cushmani, Parathuraminites subrus,
Kukhistanella praemikhnoae, Salpingothurammina tuberculata, Tchuvashovella cf. karumasarica,
Tchuvashovella postsubvasta, Bisphaera malevkensis (aff. malevkensis ?), Caligella sp. (ex gr.
gracilis), Uralinella angusta, Cribrosphaeroides sp., Auroria sp., Neoarchaesphaera sp. OcHoB-
Has 4acTb BMAOB hopamMuHuUdep, onpeaerneHHbIX B COCTaBe paccMaTpuMBaemMoro KoMmsekca,
nmeet Gonee Merkue pasMepbl N0 CPABHEHUIO C TEMM Xe CaMbIMW Bugamm n3 dpameHcKux oT-
NOXEHW ApYrnX N3BeCTHbIX pernoHoB (Ypana, 3anagHo-Cubupckon nnutel, TaHe-LWaHa v gp.),
4YTO NpuaaeT paccMaTrpuBaeMomy Komnrekcy 6onee ApeBHUN U NPUMUTUBHBIN, YeM no3gHeda-
MEHCKUI, 0bnmk. Bo3amMoXHO, 3TO CBA3aHO C ycrnosBnamn obutaHusa B cBoeobpasHom baccenHe
C NOBbILIEHHON LLENOYHOCTBIO UM N3MEHEHHBLIM CONEBbLIM COCTAaBOM MOPCKOW BOAbl, B KOTOPOM
aKTMBHO npouvcxoauna gonommtuauna kapboHaTtHoro una. [laHHble o komnnekcax y3ynuHmna,
CBUAETENbCTBYOLWMX O Bornee MonogoM Bo3pacTe BMeELLALWMX NOPOA NosyyYeHbl paHee B xoae
paboT «Apktuka-2012». CornacHo onybnukoBaHHbIM AaHHbIM (Kossovaya et al., 2016), kowm-
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nnekcol y3ynuHug, ceugetenscreyowne o 6onee Mornogom Bo3pacTe BMeLLAoWmMX nopos,
NMPUCYTCTBYIOT B AETPUTOBBIX M3BECTHSKaxX (BO4OPOCHEBbLIX, (Py3yNnMHNA0BO-KPUHONOHO-MLLAH-
KOBbIX NakCcToyHax) n3 parnoHa r. Lamwypa. OnpegeneHsl oopamnHudepsl 6allknpckoro, Nnosa-
HEMOCKOBCKOro-paHHeKacMMOBCKOIrO M paHHenepMckoro BospacTta. B npegenax r. Llemwypa
B HWXKHEWN 4YacTu BO3BbILIEHHOCTM B BOOPOCNeBOM Bepesensio-ABMHENIOBOM U3BECTHAKE Mpu-
cyTcTBYHOT hopammHudpepbl Bawknpckoro sipyca — Eostaffella designata, E. pseudoovoidea,
Schubertella obscura mosquensis, Ozawainella sp. ManeoHTONOrMYECKY0 XapakTepUCTUKy
No34HEMOCKOBCKOIo-paHHEKAaCMMOBCKOro UHTepBarna paspesa npeacraBnsier KoMmnnekc gopa-
MuHudep ¢ Kanmeraia (?) aff. longdalensis, Pulchrella cf. pokojamiensis, Schubertella gracilisr,
Climacammina moelleri timanica n3 MLWaHKOBO-KPUHOMAHO-POPaAMUHNDEPOBLIX U3BECTHSIKOB.
OTOT BO3pacT noaTBepXOaeTcs Takke MPUCYTCTBMEM accouunauum dopamunHudep crnegyto-
wero coctasa: Nipperella nipperensis yugorskensis, Pulchrella cf. pokojamiensis, Ozawainella
sp. B ykaszaHHOM coobuiectBe dhopammHudep cogepxatca BUAbl, XapakTepHble AN OTroXe-
HUN TymbBacanuHckonm cBuTbl KOropckoro nomyoctpoBa Mbica TymbGa-cane, pacnpocTpaHeH-
Hble B MSIMKOBCKOM rOpM30OHTE MOCKOBCKOrO sipyca cpegHero kapboHa (Nipperella nipperensis
yugorskensis) n KpeBAKMHCKOM rOpU30OHTE KaCMMOBCKOIo fpyca BepxHero kapboHa. 3aBegomo
nepMcKre OTNOXeHUs npeacTaBreHbl MWAHKOBLIMU U3BECTHAKAMU C eANHUYHBIMU hOpaMUHU-
depamn Pseudonodosaria ex gr. ventrosa. YkasaHHblA BUL4 m3BecTeH Ha o. LnuubepreH n3
KYHrypcKoro spyca, a Ha Hoson 3emne — 13 oTNoXeHun LWaapOBCKON CBUTbI Ka3aHCKOro BO3-
pacTta. HayyHble pe3ynbraTbl, NONy4YeHHbIE B XOA4€e NpoBeAeHHbIX rMy6oKOBOAHbIX 3KCneanuui
2014 n 2016 rogos, NO3BOMSAKT MO-HOBOMY B3MMAHYTb Ha reOnoOrm4yecKyro UCTOPUD pasBUTUS
apKTUYeCKoro pernoHa. A B KOMMMeKce ¢ pesynsratamu aKcneanunin 3apyoexxHbix konner, pabot
poccumnckmx MHCTUTyToB U HK «PocHedTb» Ha oCTpoBax U akBaToOpuAX OKpanHHbIX Mopen Ce-
BEepHOro J1egoBMTOro okeaHa BbISIBUTb OCOBEHHOCTM OCaAKOHaKOMMNEHUS, YTOYHUTb U YBA3aTb
BPEMSI OCHOBHbIX re0rIorm4yecknx cobbITUN.

Pa6ota BbinonHeHa npu dpmHaHcoBon nogaepxke MNMporpammel MNpesnanyma PAH 13, npoekT «'eoan-
Hamudeckas npupoga u Fe-Mn metannoreHmsa nogHsatua MeHgeneesa B CeBepHoM JledoBMTOM okeaHe»
M YacTn4Ho B pamkax roctembl Ne 0135-2014-0070 T'MH PAH.
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WHcmumym Hayk o 3emne, CaHkm-[lemepbypackuli eocydapcmeeHHbIl yHusepcumem, CaHKkm-
lMemepbype, Poccusi
KasaHckul ¢hbedeparnbHbill yHUsepcumem, KasaHb, Poccusi

TakcoHOMMYeckn pasHoobpasHbIN KOMMIEKC XPALLEBbLIX Pblb Bbin BCTpeYeH B KACUMOBCKUX U
PKEeNbCKUX OTNOXeHMAX pa3pe3oB AbnoHeBbIv oBpar u LLnpseso, Camapckas Jlyka, Camapckas
obnacTb, a Takke B paspese no p. Megseauua y r. KupHock, Bonrorpaackas obnacrb.

B atux paspesax HangeHbl 3ybbl cummopumng Denae wangi Wang, Jin & Wang n Denae
sp.; KTeHakaHTug Heslerodus divergens (Trautschold) n Glikmanius sp.; oxanogoHTuga
Adamantina foliacea Ilvanov; npoTakpoAoOHTNAA, OTHOCALLEroCcst K HOBOMY pofy; HOBOro anac-
MoOpaHxa 1 XenogoHTUA; a Takke 3yOHble NMacTUHKM KOXNWOOOHTMA U pasHoobpasHble ye-
LWyn xpsweBbiX pblb (puc.).

3y6bl HOBOro pofa npoTakpoAoHTUA obnagatoT nMpamuaansHOW KOPOHKOW ¢ nabuarnbHbl-
MU M NNHIBanbHbIMU psiAamMu OTPOCTKOB, HeCyLmnx Byropku, a Takke 3Ha4MTeNnbHO BacKyrns-
pU3MpoBaHHbIM OCHOBaHMeM. 3yObl HOBOrO TakcoHa Cxoxu ¢ 3ybamu Deihim (Ginter et al.
2002) v Tiaraju (Richter 2007), HO oTnMyalTCA CTpoeHueM nabuanbHbIX U JIMHIBasbHbIX
OTPOCTKOB.

Puc. 3ybbl xpsiLieBbix pbld U3 BepXHEKaMEHHOYromNbHbIX OTnoxeHun Mosomkes. 1 — Denae wangi Wang,
Jin & Wang; 2 — Denae sp.; 3 — Heslerodus divergens (Trautschold); 4 — Protacrodontidae gen. et sp.
nov.; 5, 6 — Adamantina foliacea lvanov; 7, 8 — Elasmobranchii gen. et sp. nov. 1, 6, 8 — LLinpsieso;

2, 3, 7 — fl6noHeBbIn oBpar; 4, 5 — >KupHosck. MacwTabHas nuHenka — 100 Mk
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[na 3yb6os HoBoro anacmobpaHxa (puc., dwur. 7, 8) xapaktepHa ¢ebofoHTHasi KOPOHKa C
TpemMs curmongaribHO U30rHyTbiIMU BepLUMHaMWN. BOKOBOM pexyLumii Kpar Ha BEpLUMHAX KOPOH-
KV pasgensieT rmaakyto nabvansHyo 1 OpHaMEHTUPOBAHHYHO NNHIBaNbHYIO NOBEPXHOCTU. Tpe-
yrornbHOe OCHOBaHue 3yba HanpaBneHo NMHrBanbHO U HeceT ABa nabuno-6asanbHbix Byropka Ha
BasanbHon noBepxHOCTK 3yba. 3yObl OTNNYaTCA OT 3yOOB U3BECTHLIX paHee TakCOHOB Masneo-
30MCKUX XPSALLEBBIX PblO, HO NOXOXW CTPOEHNEM KOPOHKM Ha 3yBbl, ONUCaHHbIE Kak CUMMOPUKNL,
Falcatidae indet. us panHero mena ®paHumm (Guinot et al. 2013). NocnegHMe He OTHOCATCS K
cvMMmopunaam, a, BepoATHO, NpUHaAnexar K rpynne npMMUTUBHbBIX HEOCENSXUA, Kak U HOBbIN
TaKCOH, HaNAEHHbIV B KACMMOBCKO-NDKENbCKOM UHTepBare.

Komnnekc xpsilweBbix pblb 13 no3gHero kapboHa MNMoBomkbs BrM30K K TAaKOBOMY U3 KACUMOB-
CKMX U DKEIbCKMX OTNoXeHun NogmockoBbs (PycaBKMHCKUI 1 [Hkenbckui Kapbepbl). Komnnekc
n3 MNMogmockoBba cogepxut 3ybesl cummopunaa Stethacanthus sp.; kceHakaHTouaa Bransonella
nebraskensis (Johnson); kteHakaHTuaa Heslerodus divergens (Trautschold); gxanogoHTu-
na Adamantina foliacea Ilvanov; Heocenaxun Cooleyella amazonensis Duffin, Richter & Neis n
C. sp.; a Takke 3ybbl ABYX HOBbIX TAKCOHOB, BCTPEYEHHbIX B NO34HEM KapboHe [1oBomKbA.

Ginter, M., Hairapetian, V., & Klug, C. (2002): Famennian chondrichthyans from the shelves of North
Gondwana. Acta Geologica Polonica, Vol. 52, pp. 169-215.

Guinot, G., Adnet, S., Cavin, L. & Cappetta, H. (2013): Cretaceous stem chondrichthyans survived the
end-Permian mass extinction. Nature Communications, Vol. 4, Ne 2669, pp. 1-82.

Richter, M. (2007): First record of eugeneodontiformes (Chondrichthyes: Elasmobranchii) from the Pa-
rana Basin, Late Permian of Brazil. In: de Souza Carvalho, I., de Cassia Tardin Cassab, R., Schwanke,
C., de Araujo Carvalho, M, Sequeira Fernandes, A.C., da Conceigdo Rodrigues, M.A., Sardenberg
Salgado de Carvalho, M., Arai, M. & Queiroz Oliveira, M.E. (eds.), Paleontologia: cenarios de vida, 1,
Interciéncia Ltda, Rio de Janeiro: 149-156.
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SEQUENCE-STRATIGRAPHIC ANALYSIS OF THE PERMIAN OIL-BEARING COMPLEX
OF EASTERN RUSSIAN PLATE

Viktor G. Izotov, Lyalya M. Sitdikova, Nailia M. Khasanova, Pavel V. Izotov

Kazan Federal University, Kazan, Russia

CEKBEHC-CTPATUIPA®UYECKUA AHANU3 NEPMCKOIO HE®TEHOCHOIO
KOMMNEKCA BOCTOKA PYCCKOW MNUTbI

B.l. U3somos, JI.M. Cumdukoea, H.M. XacaHoesa, 1.B. N3omoe

KasaHckuli pedeparnbHbilti yHusepcumem, KaszaHb, Poccus

Mepmckue oTnoxeHus Bornro-YpanbCckoro permoHa HecyT uenblid KOMMMEKC HeTEHOCHbIX
doopmMaunn 1 MECTOPOXAEHUN, CBA3AHHbIN C PSAAOM HE(PTEKOHTPONUPYIOLLMX DaKTOPOB, B Nep-
BYIO ovepeb onpeaensaowmnxcs Hanmumem 30H MrMHepanoro-aumnasnbHbIX COOTHOLLEHUN, ycTa-
HoBMeHHbIX B cepeanHe XIX Beka H.A. [0NOBKMHCKUM M M3BECTHbLIX Kak npasuna [OnoBKWH-
ckoro—Banestepa. B ocHoBe aTOro npasusia nexart CeKBeHC-CcTpaTurpagouyeckme COOTHOLLEHWS,
CBSi3aHHble C BepTUKarbHOW 1 nareparnbHOW JIUTONOrMYeCKOM MU3MEHYMBOCTBLIO 3TUX OTIIOXKEHUMN.
YuuTbiBas TOT oakT, YTO 3Ta U3MEHYMBOCTb OTpaXkaeT nocrnefoBaTeribHOCTb 3BCTAaTUYECKOro
N3MEHeHWs1 YPOBHSA NepMcKoro naneobaccenHa, MOXHO N0 N3MEHEHUIO NTUTONOro-gpauunanbHbIX
0COBEHHOCTEN M NUTOMNOMMYECKON M3MEHYMBOCTU NPOCNeanTb MocneaoBaTenbHyl0 CMEHY CO-
OTHOLUEHUN NIUTOTUMNOB NOPOJ OTAENbHbLIX TOPU3OHTOB. Bblaenntb onpeaeneHHble CUCTEMHbIE
nocnegoBaTenbHOCTM OT TpPaHCrpeccuBHbIX — TST A0 nocnegoBaTenbHOCTEN BbICOKOrO YpOB-
Ha — HST n nocnepoBatensHocTen perpeccmsHoro tuna — RST. OTu nocnegoBaTtenbHOCTU CO-
OTBETCTBYIOT U3BECTHbLIM ropndoHTam H.H. dopia — M.3. HonHckoro ans oTrnoXeHnn kasaHcKo-
ro spyca.

MpodunbHoe pa3bypuBaHue ITUX OTMOXKEHWUA C aHanM30M M3MEHEHUS! COOTHOLUEHWA OT-
AenbHbIX TUMOB MOPOA B KOHTPACTHbLIX YCITOBUSX BEPXHENEPMCKOro BPpEMEHWN MO3BOMNSET Onu-
caTb 3TN U3MEHEHUs C MOMOLLBI AnddepeHumnanbHbIX ypaBHEHNIN BTOPOro nopsaka, pelde-
HMWEM KOTOPbIX SABMAIOTCH 3KCMOHeHUManbHble OyHKUUN pacnpeaeneHns MToTUnoB nopog ot
TUNUYHBIX KapBOOoHaTHbIX U CynbMaTHbIX NaryHHO-MOPCKUX OTMoXeHun [pukasaHcKoro pano-
Ha 0O TeppPUreHHbIX KpaCHOLBETHbLIX KOMMMEKCOB 6ornee BOCTOYHbLIX permoHoB. EcTecTBeHHO,
Ha OCOBEHHOCTU pacnpedeneHus no MepuanoHanbHbIM NPOUNAM CYyLLLECTBEHHOE BIUSIHUE
OKa3blBaeT N NnokKarbHas TEKTOHWKA, U CTPYKTYPHO-TEKTOHMYECKUI NI1aH permoHa ¢ ero OCHOB-
HbIMW CTPYKTYPHbIMKU anemeHTamn: KasaHcko-Kuposckuii npormd, cuctema Tatapckoro cBoga
n BepxHekamckas BnaguHa, YTO CYLLECTBEHHO OCMOXHSIET OCOBEHHOCTU COOTHOLLUEHUN Beay-
LWKMX NIUTOTUNOB M3ydaembiX oopmauuin, NPoBOAUTL aHann3 naneoTeKTOHUYEeCKOW 3BOMHLUK
B npegenax ndyyaemMoro permoHa v 3aKkoHOMepHOCTU pa3MeLLEHNS B 3TUX OTITOXEHUAX BeOyLLNX
BMAOB MOME3HbIX MCKOMAaeMbIX — MPUPOAHbLIX OUTYMOB, panoHOB pasBUTUA MELHOIO OpyaeHEHNS
N CONEHOCHO-TMMCOHOCHbLIX KOMIMITEKCOB.
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ON THE DISCOVERY OF THE GENUS BIARMOPTERIS FROM THE MIDDLE PERMIAN
DEPOSITS (UDMURTIA, RUSSIA)

Eugeny V. Karasev

A.A. Borissyak paleontological Institute, Russian Academy of Sciences, Moscow, Russia
Kazan Federal University, Kazan, Russia

O HAXOOKE NPEOCTABUTENIEA POOA BIARMOPTERIS U3 CPEOHENEPMCKOIO
MECTOHAXOXEHUA KOCTOBATbI (YAMYPTUA, POCCUA)

E.B. Kapacee

lNManeoHmonoeu4eckuli uHcmumym, PAH, Mockea, Poccusi
KasaHckul ¢pedeparbHbil yHUsepcumem, KasaHb, Poccus

Mckonaemble pacTeHus U3 NepMCKUX KOHTUHEHTasbHbIX OTNOXEeHUW Ha Tepputopumn Pyc-
CKOV nnaTtgopmbl n3y4eHbl HepaBHOMEpPHO. KoMMneKkcbl pacTeHun u3 BepxHenh U HUXHeEN ya-
CTM NEPMCKON CUCTEMbI ONMUCaHbl CPaBHUTENbHO NOAPOBHO, B TO BpeMs Kak cpegHenepmckue
KOMMIEKCbl OTHOCUTENBHO MeHee uccregosaHbl. B 2016 rogy, B pamkax coBmecTHou nanebo-
TaHWKO-Naneo3HTOMONOrMYECKOM aKkcneamumm, beina cobpaHa HOBas KONMEKUUA pacTeHun 13
mMecToHaxoxaeHns KoctoeaTtbl ([aneBo). Bo3pacTt KOCTOBATCKUX OTIIOXKEHUA OUCKYCCUOHEH M,
B 3aBMCMMOCTM OT BapnaHTOB KOppensauumn, BapbupyeTcs OT NO3AHEKA3aHCKOro 0 paHHEYPXyM-
ckoro (LWep6akos, 2008; NomaHbkoB, 2012; Aristov et al., 2013). A.B. l'omaHbkoB (2012) npegn-
noxun obbeanHUTb BnNU3KMe No cocTaBy KOMMMEKChl U3 MecToHaxoxaeHun [JoHayposo, Yena-
Huka n KoctoBaTbl B KOCTOBaTCKUM ManeodnopucTnyecknin Komnnekc. B coctaBe kommnnekca
OH NPUBOAUT creayloLmMe pacTeHna: nensracnepmoBble NTepugocnepmsl pogos Compsopteris,
Odontopteridium v Ustyugia, aHraponenstnanesble ntepugocnepmbl poga Phylladoderma (nog-
poaa Phylladoderma), nanopoTHukn Pecopteris sp. u nuctbsa kopgautoB. CobpaHHass Hamu
KONSeKums BKIOYAET, KPOME 3TOro ocTaTkvm noberoB XBOLLEW, NMUCTbA poga Taeniopteris, MHO-
rouncrieHHble pasHoobpasHble cuHaHrm Permotheca v gBa obpasua CEMEHOCHbIX OpraHoB,
OTHeCeHHble HaMu K MOHOTUMHOMY poay Biarmopteris. EQUHCTBEHHbIM BUA poga Biarmopteris
pulchra [o HegaBHEro BpeMeHW cuyuTarca AMarHOCTUYeCKUuM Ans paHHen nepmu [Mpuyparnbs
(HayronbeHbix, 2007). B 2013 rogy H.C. byxmaH u J1.M. ByxmaH onucanun Haxoaky Biarmopteris
N3 Ka3aHCKNX OTNOXeHUN mecToHaxoxaeHusa Hosbin Kyeak (Camapckas obnactb). Tunoson ma-
Tepwan ns paHHen nepmu Npuypanbs N HOBble Haxoaku Biarmopteris U3 Ka3zaHCKUX OTIIOXKEHUN
Hosoro KyBaka npencrtaeneHbl B Buge ornevatkoB. O6HapykeHHble Hamu B KocToBaTtax gBa
doparMeHTa ynnoLeHHbIX CEMEHOCHbIX OpraHoB NPeaCTaBnstoT COOOM CermeHTbl, nepuctopac-
CeYeHHble Ha KOHeYHble nonacTtu anuHon ot 1,5 oo 4 mm npu cpegHen wnpuHe 1 Mm. Anukans-
Hble YacTu fionacTten B pasfMyHOM CTEMNEHN pacCLUMPEHbl N HECYT CeMeHHble pybubl. Haxogku
Biarmopteris B KocTtoBaTax paclumpatoT cTpaTurpaduyeckoe n reorpaguyeckoe pacnpocrpa-
HEeHWe 3TOro poaa, a Takke NPeaoCTaBNAlT HOBble AaHHble 0 MOPdONOorMn 1 anngepmMasnibHOM
CTPOEHUN.

PaboTta BbinonHeHa 3a cyeT cpeacts cybeuamnmn, BolgeneHHon KasaHckomy dhenepanbHOMY YHU-
BepcuTeTy ANs BbINOMHEHWA rocygapcTBeHHoro 3agaHus Ne5.2192.2017/4.6 B cdepe Hay4vHoM
OeATernbHOCTH.

ByxmaH H.C., ByxmaH J1.M. O Haxoake Biarmopteris pulchra Zalessky Ha HoBo-kyBakCKOM MeCTOHaXOX-
aeHun nepmckon donopsl // Cuctematmka opraHnamoB. Ee 3HadeHne ans 6uoctpaturpadum u nane-
obuoreorpacpumn. Matepuansl LIX ceccumn ManeoHTonorndeckoro obuiectsa npu PAH (1-5 anpens
2013 r., CaHkT-leTepbypr). CI16., 2013. C. 25-27.

lomaHbkoB A.B. KocTtoBaToBCKMA (hnOPMCTMHECKMI KOMMNIIEKC M Npobnema Ka3aHCKO-YpPXXYMCKOW rpaHu-
ubl Ha BoctouHo-EBponenckon nnatgopme / BepxHuii naneoson Poccun: permoHanbHas ctpaturpa-
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dus, naneoHTonorusi, reo- u 6uocobwiTnsa // Matepuansi |ll Bcepoccunckoro coselwannsa «BepxHui
naneo3son Poccuun: permoHanbHas ctpaturpadums, naneoHTonorus, reo- n 6mocobbitusa» (24—28 cex-
T6pa 2012 r., CaHkT-MNetepbypr). CI16.: BCEMEW. 2012. C. 70-72.

HayroneHbix C.B. MNMepmckue dpnopsbl Ypana. M.: TEOC, 2007. 322 c.

LWlepbakos [1.E. O nepmckux n TpnacoBbix 3HTOMOayHax B CBA3N ¢ buoreorpadmen n nepmo-Tpmaco-
BbIM Kpnaucom // ManeoHTonornyeckun xypHan. 2008. Ne 1. C. 15-32.

Aristov D.S., Bashkuev A.S., Golubev V.K. et al. Fossil insects of the middle and upper Permian of
European Russia: Paleontological journal // Paleontol. J., 2013. V. 47. Ne 7. P. 641-832.
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PERMIAN COALS OF TATARSTAN: DEPOSITIONAL ENVIRONMENTS AND
COMPOSITION

Rinat R. Khasanov

Kazan Federal University, Kazan, Russia

ycnoBust ®OPMUPOBAHUSA U COCTAB NMEPMCKUX YITMEN TATAPCTAHA
P.P. XacaHoes

KasaHckul ¢pedeparbHbil yHUsepcumem, KasaHb, Poccus

[MepmMckne oTnoxeHus Ha BOcTOke BocToyHo-EBponenckon nnartdopmbl XapakTepusytoTcs
CMNOXHbIMU YCNOBUSAMU 0BpasoBaHNsi, KOTOPblE BapbUPYOTCA OT apuaHbIX 40 r'yMUAHbIX. 3meHe-
HWe nNaneoreorpau4ecknx yCrnosui NPMBOAMIIO K pOPMMPOBAHMIO COBEPLLEHHO pa3HbIX MO CocTa-
BY OTITOXXEHWIN, N3 KOTOPbIX HaMBOMbLUMI MHTEpPEC NPeacTaBNAoT YrreHOCHble nopoasl. [lepmckue
yrmv UMetoT cneundguyecknin coctas, KOTOPbIA HAXOAUTCS B TECHOM 3aBUCMMOCTU OT YCIOBUN UX
0bpa3oBaHMs U reonornyeckon NoO3NLUMK. YrneHOCHbIE OTIOXKEHUS 3areratoT B BUe nornockl Mexay
pekamu Batkn n benon (bnygopos, 1964). Hanbonee KpynHble yrnenposBneHns CocpeaoToOdeHbI
Ha OTHOCUTENbHO HebornbLLOW NroLwaan, KoTopasi OXBaTbIiBaEeT Or YAMypPTUM U CEBEPO-BOCTOK Ta-
TapcTaHa. [lepmckas yrneHocHas hopmaums npuypoyeHa K NoAOLIBE OTIOXKEHUA Ka3aHCKOro (po-
YOCKOro) Apyca. YrneHocHas TorLua BKNoYaeT 40 4—6 MarioMOLLHbIX YrofbHbIX MacToB. YronbHble
3anexuv menkue, NMH30BUAHOM bopMbl. YInn ryMmycoBble, bypble, 0bnaaat BbICOKON CEPHUCTOCTHIO
(8o 4 %) v 3onbHOCTLO 6onee 40 % (bnyaopos., 1964). OHM YacTo NepexognaT B IMUHbI CMELLAHHO-
r0 UNANT-MOHTMOPWITIOHUTOBOIO COCTaBa C BbICOKUM COAEPKAHMEM TEPPUreHHbIX MUHEPArioB U
CynbunaoB Xernesa. B opraHnyeckom BelLeCTBe yrren BCTpeyatoTcs CMONSAHbIE YacTULbl, KOTOpble
CBMAETENbCTBYIOT O XBOMHbIX Pa3HOBUAHOCTAX pacTeHun-yrneobpasoBarenen. B yrnsx BcTpevatoT-
cAa Tarke dpayHUCTU4eckne octatku. Bnepsble B yrnsax [onowypMUHCKOrO MeCTOpOXAeHNUsT Bbinu
obHapyxeHbl pakoBuHbl menvonua (Cyxos un gp., 2010). HaxoxaeHne dopammHudep B yrnsx no-
3BONSIET NPEANONOXNTb, YTO OHU ObINN 3aHeCEHbI B 6ONOTHYIO cpefly BMECTE C MOPCKOW BOAOW, YTO
ykasbiBaeT Ha 6nm3ocTb Mopckoro 6accerHa. MNeprognyeckoe noatonneHne NpUMopckux Gonot
MOPCKMMU U, BOSMOXHO, PEYHbIMW BO4AMU NOATBEMKOAETCA U HAXOXOEHUEM B TOM Xe Yrrenposis-
neHnn oparMeHToB Yelym pbib (Micnamos u ap., 2012).

B yrnsx oTmevaloTcsa NoBbIWEHHAsA KOHUeHTpauns paga metannos. Hanbonee xapakrepHon
accoumaumen saensetTca meab — cepebpo — repmanuin. MNMpuymHa HEOObIYHOW FrEOXMMUYECKON
crneumnanusaumm NepMcKux yrrem aBnaeTcsa ux COCeAcTBO C KpacHouBeTHOM dhopmaumen. Nepm-
CKas yrneHoCHas Tonwa 3aHMMaeT NPOMEXYTOYHOE MOMOXEHME MeXay CepPOLBETHBIMN MOPCKM-
MM M KPaCHOLBETHbLIMU KOHTUHEHTanbHbIMU (benebeesckas cBuTa) OTNOXEHUSMN, YTO co3faeT
npeanockbinkn ans oopMmMpoBaHns reoxmmmuyeckmx dapbepoB. OHa SBNAETCA KOHTUMHEHTanb-
HbIM @aHanoromMm MOPCKUX «JIMHIYNOBbIX» MMUH BanNTYraHCKOro ropnsoHTa, KOTOpble NO BbICOKOMY
CoAepXaHuio opraHudeckoro Bellectsa (0T 1 40 5 %) MOXHO OTHECTU K «4YepHOCNAHLLEBONY
dopmaunn. YrrneHoCHble OTNOXEeHUS POPMUPOBannCbL B YCNOBUAX NOKanbHOW rymuausauuu
NpMBpEXHOro yyactka paccMaTpuBaeMon TEPPUTOPUN B pesyrnbTaTte KasaHCKOW TpaHCrpecum.
C BOCTOKa YrneHOCHbIE OTIOXEHUSA KOHTAKTUPYIOT C KpacHOLBETHON BenebeeBcKon TOMLWEN.

Bnyoopos A.l1. NcTopua naneo3oncKoro yrneHakonneHns Ha tro-soctoke Pycckon nnatdgopmbl. M.:
Hayka, 1964. 275 c.

CyxoB E.E., XacaHoB PP, McnamoB A.®. Haxogka menuonug B MCKOMaeMblX YrMsAX Ka3aHCKOro sipyca
Bonro-Ypaneckoro pernoHa // Matepuansl V MexayHapogHou koHepeHunn, nocesweHHon 150-ne-
TMIO cO OHA poxaeHuss Bnagummpa [lMpoxoposuya Amanuukoro (1860-1917). «[aneoHTonorus
n Ctparturpacmsa nepmu n Tpnaca cesepHon Espasum». M., 2010. C. 114-116.

Mcnamos A.®., XacaHoB PP, lMadypos LLI.3. OcobeHHOCTN cocTaBa u ycrnoBus obpa3oBaHusi NO3gHe-
naneosonckmx yrnen Bonro-Ypaneckoro pernoHa // Matepuansi Il Bcepoccuiickoro cosellaHus
«BepxHuii naneo3on Poccuu: permoHansHasa ctpaturpadusi, NaneoHTonorus, reo- u GnocodbITUA»
(24—28 ceHT. 2012 1.). CIN6.: BCETEW, 2012. C. 254-256.
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THE IMPACT OF CLIMATE FLUCTUATIONS ON THE EVOLUTION
AND PALEOGEOGRAPHY OF THE PENNSYLVANIAN FUSULINIDS

Rimma R. Khodjanyazova’, Vladimir I. Davydov?, Mark D. Schmitz?

" Kazan Federal University, Kazan, Russia
2 Boise State University, Boise, ID, USA

The linkage between temporal and spatial proliferation of a vegetation cover on land,
marked by extensive coal formation in terrestrial and near-shore marine sedimentary basins,
and macroevolutionary trend and paleogeographic distribution of the late Paleozoic benthic
foraminifers inhabiting the shallow-water epicontinental marine basins has been recognized. We
suggested that besides the temperature, one of the important factors that had an impact on the
diversity and paleogeographic distribution of larger foraminifers (fusulinids) was the variation in
water salinity in epicontinental basins due to humid-arid climate fluctuations recorded in floral
evolution (e.g. Phillips, 1985). As continuous and more complete marine successions are well
characterized by fusulinid zonation and correlated with radiometrically calibrated succession of the
Donets Basin (Davydov et al., 2010), we can use marine strata in reconstruction of paleoclimate,
i.e. in outlining the geographic extension of the Pennsylvanian climatic zones (tropical humid and
arid belts), and in determining the timing and duration of wet-dry episodes.

The biostratigraphic distribution of the middle Pennsylvanian (Moscovian) fusulinids in the
eastern margin of the continent Laurussia revealed that the occurrences of fusulinids possess
patterns of ‘punctuated gradualism’ (Malgren et al., 1983). Short-term catastrophic events
repeatedly occurred in the middle Pennsylvanian, which are recorded by abrupt change in benthic
communities from mainly photozoan community, with highly diverse and geographically widely
distributed fusulinids to mainly heterozoan population, with a monospecific fusulinid assemblage
A (Hemifusulina). After each event, the marine environments were steadily recovering. Gradually
over time, marine environments were becoming suitable for the other fusulinid genera, such
as Beedeina, Ozawainella, Neostaffella, and Taitzehoella (assemblage B). Approximately in
the second half of the recovery phase, the geographically widely distributed genera, such as
Fusulinella, Fusulina and Fusiella, were joining to the above-mentioned fusulinid genera, which
means the completion of recovering of the the marine environments that became favorable for
habitat of photozoan biota (assemblage C) (Khodjanyazova et al., 2014).

In the Pennsylvanian — early Permian tropical shallow marine basins, three groups of
fusulinids, which belong to the assemblage A and could probably adapt to low water salinity,
are distinguished. 1) A lifetime of the late Moscovian (middle Pennsylvanian) Hemifusulina
occurred in the eastern, western, and southern margins of Laurussia, coinciding with one of
the wettest episodes (Westphalian D) marked by the onset of most extensive swamps in the
continent (Phillips et al., 1985). 2) An occurrence of the latest Kasimovian — early Gzhelian (latest
Missourian — Virgilian) fusulinids from groups Triticites secalicus and Tr.(Ferganites) ferganensis
is restricted to the western and southern margins, outlining the shift of wetness to the western part
of the continent, which is supported by the formation of the Stephanian B and C intramountain
coal-bearing basins in western Europe (France, Spain) and foreland basins in North American
Midcontinent. 3) Coeval appearance of the late Asselian — Sakmarian Tethyan Darvasites and
Wolfcampian North American Eoparafusulina suggests that their occurrence is probably related
to climatic events associated with regional coal deposition, while the arid climate was established
over the rest of continent Laurussia.

Paleogeographic distribution of these group of fusulinids seems to outline the palaeoequator
that crossed North American Midcontinent, continental western and eastern Europe in the
Westphalian. During the Stephanian, the most part of the western, central, and eastern Europe
moved to the arid belt; the Stephanian equator crossed the North American Midcontinent, the
most western Europe, Iberian massif (Spain), massif Central of France and some terraines (?) in
the Paleothetys (Kirgizstan). In the early Permian, the palaeoequator passed through the south
of North America and along the Peri Gondwanan terrains.
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LOWER PENNSYLVANIAN RESERVOIR FACIES FROM THE FORELAND BASIN
CARBONATE RAMP OF VOLGA-URAL REGION, EAST EUROPEAN PLATFORM,
RUSSIA

Anton N. Kolchugin', Giovanna Della Porta?, Vladimir P. Morozov’

'Kazan Federal University, Kazan, Russia
2Milan University, Milan, Italy

Bashkirian (Lower Pennsylvanian) carbonate successions are relevant hydrocarbon reser-
voirs in the subsurface of the Volga-Ural region in the South-East of the Republic of Tatarstan
(Russian Federation). The studied Bashkirian succession represents an eastward dipping, low-
angle carbonate ramp belonging to the Russian Platform developed on the distal margin of the
West Uralian foreland basin.

The Bashkirian carbonate strata were investigated in 20 wells from several oilfields in the
region for a total thickness of more than 700 m. Bashkirian strata are nearly 35-45 m thick and
largely consist of: a) skeletal peloidal packstone and grainstone cemented by blocky sparite
including common benthic foraminifers (endothyrids, staffellids, globivalvulinids, Ozawainella,
Climacammina and Bradyina), echinoderms, brachiopods, gastropods, bivalves and Donezella
algae fragments; b) coated grain grainstone with thin isopachous cement rims and open interpar-
ticle porosity often filled by hydrocarbons including micrite coated grains, superficial ooids, ag-
gregate grains, coated grain intraclasts, benthic foraminifers and crinoids; ¢) mudstone with rare
peloids, calcispheres and ostracodes; d) rugose coral biostromes. These facies are indicative of
inner to middle ramp settings with high-energy, above-wave base coated grain grainstone, open
marine subtidal peloidal skeletal grainstone to packstone and coral boundstone, and shallow
restricted calcisphere-rich mudstone.

These facies display vertical thickness variations in each core and among the various sec-
tions. The average thickness of the skeletal peloidal grainstone and packstone is 2—3 m (rang-
ing from 7 to 0.5 m). The other facies show thicknesses of 1.5-2 m. Vertical facies stacking is
organized in metre-scale shallowing upward cycles from subtidal open marine grainstone facies
to restricted mudstone. The high lateral facies variability at the metre scale makes it difficult to
correlate from core to core even at 2—3 km spacing.

Oil saturation occurs in correspondence of high-energy poorly cemented coated grain grain-
stone, and in some cases also in skeletal packstone, where primary interparticle porosity ap-
pears to have been enlarged by processes of leaching during burial corrosion. Leaching during
burial diagenesis must have enhanced the primary porosity of subtidal high energy grainstone
and generated secondary porosity in skeletal packstone.

This study demonstrates the high lateral variability of facies types and reservoir properties in
shallow-water ramp carbonates during the Bashkirian.

90



GEOCHEMICAL CHARACTERISTIC OF THE ORGANIC MATTER IN THE LOWER
PERMIAN OUTCROP "ZAKOPUSHKA" (PERM REGION)

Ivan S. Khopta' ?, Dariya I. Vasyanina?, Galina Yu. Ponomareva’

" Perm State University, Perm, Russia
2 Institute of the Study of Ultradeep Wells, Perm, Russia

FrEOXUMNYECKAA XAPAKTEPUCTUKA OPTAHUYECKOI'O BELLECTBA NMOoPOA
OBHAXEHUA «3AKOMYLLKA» (MEPMCKUIN KPAN)

U.C. Xonma' 2 [].N. BacsiHuHa?, I".FO. lNoHomapeea’

"Mepmckuli 2ocydapcmeeHHbIl HaUUoHasbHbIU uccriedosamernbckull yHusepcumem, lNepmb, Poccusi
2 AO «Kamckul Hay4HO-uccriedosamesibCKUl UHCMUMYm KOMII/IEKCHbIX uccriedoeaHuli arnyboKux
u ceepxarnybokux ckeaxuH», lNepmb, Poccusi

Paspe3 Kamanckun Jlor npeacrasneH obHaxeHnem «3akonyLluka», KOTOpbI HaxoauTcsa Ha
nesom 6epery p. CbinBbl B CpegHen 4actu npaBoro cknoHa Kamarickoro nora. B oBHaxeHuu
BCKPbITbl MOPOAbl HWXKHEMEPMCKUX OTIIOXEHUN OUBBUHCKOW CBUTLI. KOMMneKkcHble reoxnmmnye-
CKMe MccneaoBaHust OpraHMYecknx KOMMOHEHTOB nopo paspesa Obinv BbiNOMHEHbI BNeEpBbIe
C Lenbio BbISABIEHUA HedTerasoMaTepMHCKMX MOPOS U OLEHKM CTENeHN Nx npeobpasoBaHus.

CopepaHve opraHM4eckoro yrnepoga (Copr) B M3BECTHAKAX U Meprensax AMBbUHCKOW CBUTbI
cnos 2 usMeHsietcsa B gmanasoHe 0,41-1,51 %. B nopogax npucyTcTByeT KUCMbI Butymona
CMOMMNCTOr0 UM MacnsHUCTO-CMONMCTOro Tuna. KoHueHTpaums xnopodopMeHHoro butymonaa
(b,,) cocraensiet B cpeaHem 0,01 %, cnuptobeHnsonbHoro (b ) — 0,04 %. 3HaveHns koadhdu-
uneHTa 6utymmHosHocTn () Hu3koe, meHee 2 %. MNMuponua nopoa metogom Rock-Eval BeisiBun
HU3KOE cofep)KaHne HeTAHbIX yrneBoaopoaos (S, < 0,22 Mr/r) n BbICOKOe 3HaYeHve napame-
Tpa S, (4,06 mr/r B cpeaiHem). MNpeasaputensbHas 4e6UTyMmMHM3aLmMa 06pasLoB nprBena K noYTu
MOMHOMY MCYE3HOBEHMIO NKa S, U NULb He3Ha4YuTenbHOMY cHukeHuto S,. CrienosartenibHo,
BbICOKMI S, HE CBA3AH C NUPONM30M CMOMMUCTO-acansTeHOBbIX KOMMOHEHTOB, @ MOXET ObiTb
WMHTEPNPETUPOBaH Kak XapakTepucTuka noTeHumana keporeHa. [lo BennymHe BogOpOAHOro UH-
aekca (HI 223436 mr/r) n 3HadeHunio T (424—434 °C) anarHocTMpoBaHO opraHn4eckoe Belle-
ctBo Il Tuna (no knaccudpukaummn b. Tucco, . Benbte), HaxoasdLleecsa B Ha4anbHOW CTagum 30HbI
«HEedTSAHOro OKHa».

B coctaBe 6utymonga oo 55 % npuxoauTcs Ha yrnesogopoabl, cpeaun KOTOpbIX Benvka 4ons
HacbILWeHHbIX. CMonncTo-acdansTeHoBbIE KOMMNOHEHTbI cocTaBnsatoT 45—70 %, 6onbluas YyacTb
nX npegcrasneHa TsxkenoiMu cmonamu. o pesynstatam MIK-cnektpockonun 6utymonapl ge-
NATCA Ha [Ba Tvna B 3aBMCMMOCTU OT pOfv apoMaTUYECKMX U KUCNOpOAcoAepXKallumx rpymnn
B MOIEKYNAPHON CTPYKType. B nepBom criyyae MHTEHCMBHO MOrMOLLEHMNE KUCNOPOAHbIX CTPYK-
Typ, BO BTOPOM — ©ornee BbiCOKasi apoOMaTu4HOCTb Butymomaa B LeNoM Ha POHE CHUXXEHMS
OKWUCIEHHOCTH.

Cnon 3, npeacTaBneHHbIi NANTYATbIMU MEpPrensmMmn ¢ NPOCHOAMN TMIMHUCTBIX N3BECTHSKOB,
B Gorblien cTeneHn oboralleH opraHnyeckum sellectsom: C | n3meHsietcs ot 0,27 ao 2,4 %.
MoBbiweHO Takke cogepxaHue Gutymomngos: fo 0,118 % b v o 0,156 % — b_. butymouna
OKUCIEHHbIN, CMONUCTO-actansTeHOBOro Tuna, KoaMUUMEHT BUTYMUHO3HOCTM — MeHee 8 %.
CopepxaHne HedTAHbIX KOMMOHEHTOB B Nnopodax, No pesynsratam nuponusa, Huskoe (S, He
npesbiwaet 0,5 Mr/r), a HepTemMaTepUHCKUIN NOTEHLManN Nopos O4eHb BbICOK (CpegHee 3HaYeHne
S, nocne aebutymmHmsaumu — okono 10 mr/r). MNuponuTuyeckme napameTpbl NO3BONAOT UOEH-
TudunuyuposaTb opraHudeckoe Bellectso Il u Il Tuna, katareHeTMyeckn npeobpasoBaHHOE OO0
cragum MK-MK, (T __ 416-432 °C). CocTas 6uTymonaa cmonmcto-acgansTeHoBbIn: Oons T4-
Xenblx cmon B cpeaHeM — 50 %, acdpansteHoB — 14 %, yrnesogopoaos — 25 %. B VIK-cnekTtpax
OMTYMOMOOB OTMEYaeTCA MHTEHCMBHbBIA KOMMMEKC MOMMOLEHUS KMCIOPOACOAepKaLmxX rpyn-
NMUPOBOK N HacCbIWEHHbIX YrneBogopPOAHbIX CTPYKTYp. AHanorm4yHo cnot 1 pacnosHarTcsa ABa
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TMna GUTYMONOO0B NO COOTHOLUEHMIO KACNOPOAHbLIX U apOMaTUYEeCKNX CUCTEM B MOMEKYNSPHON
CTPYKTYpe.

CopepxaHmne opraHM4eckoro BeLlecTsa B nopogax cros 4, CnoxeHHoro meprenamum c 6y-
FPUCTBIMW NOBEPXHOCTSMU HACIIOEHUS U MPOCAOAMU MIMHUCTBLIX U3BECTHSAKOB, CHWXAaeTcs A0
0,15-0,51 %. OpraHnyeckoe BewecTtso Il Tuna (HI 89-194 mr/r) BCTYyNnWno B rMaBHYIO 30HY He-
¢preobpasosanua (T __ 435437 °C), ogHaKo reHepauyoHHbIN NoTeHunan Huskuii (S, < 1 mr/r).
o cpaBHEHWIO CO CrosAMKM 2 1 3 3aMETHO NoHMXKeHa kKoHueHTpaumus butymonaos: 0,003 % - b, ,
0,011 % — b_. N3 cocTtaBa Gutymonaa ncHesatoT Mnerkue noaBuKHbIE KOMMNOHEHTbI (neTpone-
HO3PMPHBIN BUTymMoung). butymong cCMONUCTLIN, OKUCNEHHbIN, KO3I(MUUNEHT BUTYMUHO3HOCTH
(B) meHee 2 %. Mo aaHHBLIM NMPoONKU3a, coaepXaHne HedTAHbIX YrneBoaopoaos (S,) coctaBnsaeT
meHee 0,1 mr/r. B cocTtaBe b, Ha nepBbli NnaH BbIXOAAT METaHOBO-HAahTEHOBbLIE YINeBOA0PO-
Abl (0o 44,6 %), Ha BTOPOM MecTe — Tshkenble cmonbl (8o 36,5 %). butymongbl ogHOpPOAHbI MO
MONEKYNAPHO-CTPYKTYPHOMY COCTaBY, 3HAYUTENbHYHO POrib B KOTOPOM UrparoT KUCNOPOAHbIE CO-
eQUHEHNS.

CocTtaB H-ankaHoB B Butymounaax nopo vM3 pasHbIX COEB OMUCLIBAETCS HECKONbKUMMU BU-
AaMU KpuBbIX, 0BYCNOBMEHHbIX pasnMynemM MCXOQHOrO opraHMyeckoro BellecTtsa. [Npeobnaa-
HWe HEeYeTHbIX TOMOSIOroB B «Tskenon» obnactu (HC,, ,,) U OTCyTCTBME TaKoro npeobnaaaqus
B «NErkon», OTCYTCTBUE HU3KOMONEKYNApPHbIX nsonpeHonaos (iC<18) cBa3aHO C OTHOCUTENbHO
HEBbLICOKOW 3pEeroCcTbio N'YMyCOBOIro OpraHM4YecKoro BellecTsa. Ha Bcex xpomarorpammMax meta-
HOBO-HaPTEHOBOW (ppakLmm BUTYMOMAOB BblpaxXeH HadhTEHOBbLIN «rOp6H».

HeoxungaHHbIM Ans nopopg u3 obHaxeHun saenaetcs obHapyxeHne B butymomnaax Hukene-
Bbix (Nip) n BaHagueBbix (Vop) meTtannonopupuHos, ocobeHHO B Haubonee oboralieHHOM
OopraHvyeckum BeLLEeCTBOM croe 3.

Takum oBpa3om, yCTaHOBNEHO NPUCYTCTBUE CUHIEHETUYHOrO OpPraHM4Yeckoro BellecTBa BO
BCeX Tpex crosix. Pe3ynbratbl MUKponeTporpadmMyeckoro nccrnegoBaHmst U (opakumMoHHbIA Co-
cTaB BuTymMoOMaoB U3 Cnos 3 C BbICOKOM BEPOATHOCTbIO yKasblBalOT Ha MPOLIECChbl reHepaLmm
yrneBodopOaAOB, HECMOTPS Ha HU3KYI0 CTerneHb 3penocTtn nopod. Pasnuuma B coctaBe OUTY-
MOWJOB M COAEPXaHUN MEeTanNonopmOUPUHOB BO BCEX TPEX CrOSAX 0ObACHMMbI, NO-BUONMOMY,
HanoXeHNeM CUHIeHETUYHbIX U MUrPaLMOHHbIX POpM.

92



DIAGENESIS OF A LOWER PENNSYLVANIAN CARBONATE RESERVOIR
Anton N. Kolchugin', Adrian Inmenhauser?, Benjamin Walter®, Vliadimir P. Morozov’

"Kazan Federal University, Kazan, Russia
2Ruhr-University Bochum, Germany
3 Eberhard Karls University Tiibingen, Germany

Oil-water transition zones in carbonate reservoirs represent important but rarely studied dia-
genetic environments that are now increasingly re-evaluated because of their potentially large
effects on reservoir economics. Data from cathodoluminescence, isotope geochemistry, micro-
thermometry of fluid inclusions are combined to decipher the diagenetic history of a 5-meter-
long core interval comprising the oil-water transition zone in a Lower Pennsylvanian carbonate
reservoir. The aim is understanding of diagenetic processes during and after oil emplacement
and changing of fluid parameters in time. Carbonate cements formed from the earliest marine to
the late burial stage. Five calcite (Ca-1 through 5) and one dolomite (Dol) phase are recognized
with phase Ca-4b recording the onset of hydrocarbon migration. Carbon and oxygen cross-plots
clearly delineate different paragenetic phases with Ca-4 representing the most depleted &'3C
ratios with mean values of about -21%.. During the main phase of oil emplacement, arguably
triggered by far-field Alpine tectonics, carbonate cementation was slowed down and eventually
ceased in the presence of hydrocarbons and corrosive fluids with temperatures of 110-140 °C
and a micro-hiatal surface formed in the paragenetic sequence. These observations support the
“oil-inhibits-diagenesis” model. The presence of an earlier corrosion surface between phase Ca-3
and 4 is best assigned to initial pulses of ascending corrosive fluids in advance of hydrocarbons.
The short-lived nature of the oil migration event found here is rather uncommon when compared
to other carbonate reservoirs. The study is relevant as it clearly documents the strengths of a
combined petrographic and geochemical study in order to document the timing of oil migration
in carbonate reservoirs and its related cementation dynamics. It was established that after oil
charge of reservoir diagenetic processes in water-oil transition zones continue. A second hiatal
surface was established between Ca-4b and Ca-5 as corrosion of previous cement phase and
precipitation of final cement phase. Final Ca-5 calcite is a result of processes of stabilization of
the oil-water surface.
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PALEONTOLOGICAL DATING AND FACIAL SPECTERS OF PALEOZOIC CARBONATE
ROCKS OF THE MENDELEEV RISE (CENTRAL-ARCTIC UPLIFTS)
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Rimma M. Ivanova*, Pavel V. Rekant'

"A.P. Karpinski Research Geological Institute, Sredny pr., 74, Saint Petersburg, Russia
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NMANEOHTOJNNIOMNM4YECKUE OATUPOBKU U ®PALIMATIbHBIE CIMNEKTPbI
NMAJNNIEO30MCKUX KAPEOHATHbIX MOPOA XPEETA MEHAEJNIEEBA
(LEHTPAJIbHO-APKTUYECKUE NOAHATUA)

O.J/l. Koccoeas™ ?, T.FO. Tonma4yeesa’, T.H. Ucakoea® E.C. Muponoboea’, PM. NeaHoea*,
Mn.B. PekaHm'

" Becepoccutickull Hay4YHo-uccredosamernbCKull 2eonnoaudeckulti uHemumym, CpedHul np., 74,
Cankm-llemepbype, Poccus

2 KaszaHckul ¢pedeparnbHbili yHusepcumem, KaszaHb, Poccusi

3 leonoauyeckuli uHemumym PAH, Mockea, Poccusi

*UHecmumym eaeonoeauu u 2eoxumuu um. A.H. 3asapuykozo YPO PAH, EkamepuHbype, Poccus
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Mnotesa o npucytcTBum B BocTouHOM cekTope ApKTUKM ApeBHero 6roka KoHCconuaupo-
BaHHOW KOHTMHEHTanbHOM nuTocdepbl — penukta gpeBHen mnepbopenckon nnatgopmbl —
npuHagnexana H.C. Waukomy (Waukmin, 1935). MNosgHee aTOT 6GMOK, NOMy4YMBLUMIA Ha3BaHWe
ApkTnga, paccmartpuBarncs Kak Konnax pparMeHToB SOKeMOPUMIMCKOro KpatoHa (30HeHLalH,
Hatanos, 1987) nnun koHTnHeHTanbHoro 6rnoka Kpopeknega (Embry, 1993; Anfinson et al. 2016).
[MonyyeHHble B nocregHue oecaTunetTvs pesynstaTbl U3YYEeHUS AOHHO-KaMEHHOro mMatepuana
rnybokoBogHOro 6accenHa 1 OTIIOXKEHUN Ha ero obpamMneHu CBUAETENBLCTBYIOT O NPUCYTCTBUU
naneo30NCKUX MOPCKMX 06pa3oBaHuU.

[MepBble onpegeneHusa NNatopMeHHbIX KapboHaTHbIX NOpoa cpegHero U Nos3aHero nane-
0304 ObInn nony4yeHbl B pesynbrate paboT akcneguumm «Apktnka-2000» (KabaHbkoB u ap.,
2004). Hay4Ho-uccnegoBatenbckoe cyaHo «AkagemMunk deqopoB» Nepecekno B LUMPOTHOM Ha-
npaBreHnmn 30Hy couneHeHusa nogHATns Mengeneesa n xpebta Anbda (82° c.w.). Onpege-
neHuns gopamuHudep, pblb, KOHOOOHTOB, Bpaxnono M MLIAHOK MO3BONUIM NPEANONOXNTb
BO3pacT OCaZ04HOro Yexria OT BEpXHEero cunypa 4o AeBOHa 1 OT cpeaHero kapboHa A0 HUXHeEN
nepmu. MNMpn nogsogHom onpoboBaHun xpebta MeHgeneesa B xoge pabot akcneanuumn «Ap-
KTnka-2012» 6b1nmn nonyyeHsl obpasubl kapboHaTHbIX nopog (Moposos u gp., 2013). O6nomku
N3BECTHSKOB ObINM M3BreYeHbl AparnpoBaHMEM, N Kaxabl BbIHOC BKYan obromku nopoa
pasnnyHbIX NO COCTaBy M BO3PACTy, YTO HE MO3BOMSIET TOYHO BOCCTAHOBUTL NOCreAoBaTeNb-
HOCTb OCaJKOHaKOMMEHNS.

B panone r. llamwypa (nonuron KD12-01, rmy6uHa otbopa ot 2210 go 1640 m) kapboHar-
Hble nopoAbl, cogepxalune buoknacTbl, NpeacTaBneHbl MLLAaHKOBO-OCTPAKO4OBbIMWU MaKCToy-
HaMKn C ocTaTkaMu KpuHouaen, Bogopocnen, kopannos n dysynmHua. B obpasue Ha rmybuHe
2210 m BCTpedeHbl KpynHble AasvknagauneBble Bogopocnu Anthracoporella, BcTpedatowmecs
OT JeBOHa A0 HWXHero kapboHa. Bo BTOpuYHbIX gonommntax onpegeneHa KornoHUst Menkux BeT-
BUCTbIX pyro3 Fasciphyllum Schluter. Kopannbl gaHHoro poga Haunbonee LMpOKO pacnpocTpaHe-
Hbl B BEpXax HWXKHEro — cpeaHeM LEeBOHE pasfMyHbIX PEMMOHOB MMPa, U3 KOTOPbIX Brivkaniee
nonoxeHuve K nogHatTuio Mengeneesa 3aHumarotT Ansicka v lNonspHein Ypan. Heckonbko Bbilwe
(rn. 1640) no yneHukam KpuHomaewn onpeneneH Polyporocrinus sp., XapakTepHbIA ANA 3MCKO-
andpenbckoro nHtepsana. K pameHy-HuxHeMy kapboHy oTHeceH parmeHT (rmn. 1640), cogep-
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Xawmn ase pasHOBUOHOCTM KapboHATOB (B OAHOM LWNNGE) — BTOPUYHBINA JONOMUT U hopamu-
depoBO-0CTPAKOAOBbIV BAKCTOYH, y4acTKamMu CO CKOMMEHUSIMU TPUOBMTOB, KPYMHbIX OCTpakos
n menkmx popamuHmudep popga Septabrunsiina Lipina (cemenctso Pseudoammodiscidae). Ha
TOW e rmybuHe 13 py3ynnHNO0BO-BOOOPOCHEBOrO rPEMHCTOYHA onpeaeneHbl oopamuHuge-
pbl bawkupckozo sipyca — Eostaffella designata (D. Zeller), Eostaffella pseudoovoidea Reitl.,
Ozawainella sp., Bogopocnu Beresella polyramosa Kul. bonee monogble no3gHeMOCKOBCKO-
paHHeKacMmoBcKkMe hopaMnHmndepbl Han4EHbI B KPUHONAHO-MeNKodopaMMHNGEPOBOM rperH-
CTOyHe C 0bpbiBKaMu KONOHMIN MLIAHOK B cocTaBe komnnekca npucyTcTByoT Kanmeraia(?) aff.
longdalensis (Cassity et Langen.) n gp. NonHbI Bo3pacTHOM cnekTp B paunoHe r. Wemwypa —
BEPXHUI CUMYP-PaHHAS NEePMb.

B cpegHen yactu nogHatua Mengeneesa (nonuroH KD12-09, gparnposaHne ot 3100 go
2800 m) onpeaeneHbl KOHOAOHTLI Panderodus sp., Ansella sp., Zieglerodina? remscheidensis
(Ziegler, 1960). B atom >xe obpasue obHapyXeHbl XBOCTOBble LUMTbI U (bparMeHTbl Topakca
TpunobuTos, oTHocAwmxes k ceMm. Dalmanitidae Reed, 1905 (opaoBuk-0eBOH (onpeaeneHns
N.A. TornHa). Cpegn MukpoayHbl U MENKMX OCTaTKOB MakpodayHbl OOHapy>KeHbl LakpuOKo-
Hapuabl, 6e33amKkoBble Bpaxmonofbl, CKONEKOAOHTbI 1 pbibbl. MOMHbLIM BO3pacTHOM AnanasoH
cunyp (BEpXHUN?) — 0EBOH PaHHUN.

tOxHee (nonuroH 03), Ha rny6buHe 2300 M, GbINK O0BHapyXeHbl MLUAHKOBO-OCTPaKOAOBbIE
NakCTOyHbl C OCTaTkaMu KpuHougewn, TpunobutoB n 3eneHblx Bogopocrnen Nanopora undata
R. Ivan., Anthracoporella setosa Schuysky, xapakTepHbix Ofs AeBOHA — HWXHero kapboHa u
Epimastopora sp. — poga, TUNUYHOro Ans cpegHero kapboHa. MNpucyTcTeue HUXHe-cpeaHe-ae-
BOHCKMX OTNOXeEHU Ha . TpykwunHa (nonuroH 06) yctaHoBneH no kopannam, Fasciphyllum sp.,
KpnHoungeam Polyporocrinus sp. n TeHTakynutam Nowakia sp.

Ha toxHOM cknoHe 1. Poroukoro (nonuroH KD12-08, npo6oot6op ¢ rmybuHbl 2670 wn
2534 m) — camon ceBepHOM To4yke OoT6opa, B MLUAHKOBOM MaKCTOYHE BCTpeYeHbl eAUHUYHbIE
Pseudonodosaria ex gr. ventrosa Schleifer. (onpegenexHus dvnumoHoson T.B.) KyHrypcko-kasaH-
ckoro Bo3pacTta. PaHee B6nn3n aTon TOYKM yKasbliBanucb paHHenepmckme popmbl Schubertella
obscura Lee et Chen, S. compressa Raus., S. gracilis Raus., Nodosaria praceraformis Gerke
(AF 11,12, rmn. 1540-1553, nseectHskun) (KabaHbkoB n gp., 2004). CxoaHbIn KOMNEKCc hopamu-
HUpep GbIn 0bHapyXeH B cpeaHen YyacTu CBUTbl XULLHUKOB Ha ocTpoBe BpaHrens (O6bacHu-
TenbHasa 3anucka, 2014).

CnekTp Mukpodaumi kapboHaTHbIX NOPOL BEPXHENO cunypa — paHHen (cpegHen?) nepmum
CBUAETENLCTBYET O Pa3BUTUN OCALKOB MENKOBOAHOIO Wwefnbga OT BHELWHEeN 30HbI Wwenbda 40
naryHHbIX 1 OTMerbHbIX 06CTAHOBOK, XapaKTepHbIX ANS BHYTPEHHEN YacTu wenbda kapboHaT-
HOW NnaTtgopMbl.

Ha nogHsatun Mengeneesa npegnonaraeTcs HopMmarnbHoe cTpaTturpaduyeckoe CTpoeHne pas-
pesa C HapawuBaHMeM cTpaTurpaumyeckoro gmanasoHa paspesa B CEBEPHOM HarnpasreHuu.

Komnnekcsl y3ynuHug cpegHero-BepxHero kapboHa cxogHbl ¢ KoMnnekcamu ayHbl YykoT-
kn (ConoBbeBa, 1975), octposa BpaHrenb (Kocbko 1 ap., 2003) n xpebTta HopasuHa (Northwind)
(Grantz, 1998). OHuM No3BONAOT NpeanonaraTb CyLwecTBOBaHWE TeNoBogHOro 6accerHa, cylle-
CTBEHHO OTNMYaBLUEroCHA B 3TOM BO3pacTHOM MHTepBarse oT bopeanbHbix 6accenHoOB OKpauvHbI
AHrapugpl.
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3 ['ocyOdapcmeeHrHbill 2eonoaudeckuli mysel um. B.U. BepHadckoao PAH

O6HoBneHHas Obwasa (BoctoyHo-EBponenckas) crpaturpadguyeckasn wkana (OCLW) Tpa-
AVLMOHHO ucnonb3yeTcs B Poccun onsi permoHOB C LUMPOKUM pasBUTUEM KOHTUHEHTaNbHbIX
oTnoxeHun. MpuypanbCkMn (HWKHUIN) OTAEN COOEpPXUT acCenbCKUN, CakMapCKuUi, apTUHCKUNA,
KYHrypckuin un ydumckun apycel. O6bem npuypansckoro otgena 8 OCLW n MCLU otnnyaetca
OTCYTCTBMEM B NnocrnegHeM y(UMCKOro spyca, rae KyHrypckum sipyc HenocpeaCcTBEHHO CMeEHS-
€TCHA poaAcKMM ApycoM rBafenynckoro otaena. Pasnuuve B obbemax npuypanbCkoro otgena
B OCLU n MCLU cTtaBuT nog COMHEHME npegnonaraemMyto M30XpPOHHOCTb rpaHuL BuapMmninckoro
1 rBaganynckoro otaenos, TpebyeT yTouHeHusa obbema npuypansckoro otaena 8 OCLW v nono-
XeHus yumckoro spyca B pa3pesax bopeanbHon obnactu. B pasHoe Bpemsa nogHumancs Bo-
MPOC O HEOQHOPOAHOCTU N HeBanuaHocTn ydumckoro apyca B OCLL n HeobxogmMmocTn oTHece-
HUS1 CONMMKaMCKOro ropu3oHTa K KyHrypckomy sipycy (byaHukos un gp., 1998; Durante, Pukhonto,
1999; MNyxoHTO, 2005, 2007, 2016; MNMpoHuHa, 1999; Kotlyar,1997, 2000, 2014; 2015; Kotlyar et
al., 2006), ogHako BOMNPOC He BbiN peLleH 1 OrpaHNYUCcA NULb OTHECEHNEM Y(PUMCKOro Apyca
K NpuypanbcKkomy otaeny.

YdurmMmcKun apyc B COCTaBe COSNMKaMCKOro U LIELMWUHCKOIo rOpu3oHTOB Pa3BUT Ha BOCTOKE U
ceBepe Pycckon nnatgopmbl 1 B MNpuypanse. HenpepbiBHble pa3pesbl yPUMCKOro U CornacHo
MOACTUNAIOLLIEro ero KyHrypckoro sipycoB NpuypoYeHbl K Y3KOW nonoce, NpoTAHyBLUENCS BOOSb
Mpenypanbckoro npormba ot xp. MNan-Xon go Conukamckon BnagavHbl.

CTtpaTtoTMnuyecknm parvioOHOM COFMKaMCKOro ropusoHTa sienserca Conukamckas BrnaguvHa,
r4e ropnsoHTY COOTBETCTBYET CONMMKaMCcKasi CBUTa, NpeacTaBrneHHas CepouBEeTHbIMU NAUTYaTbI-
MW M3BECTHAKaMK, JONOMUTaAMKU, MeprensamMu, aprunnnutamMmu, anesponuTamMmmn 1 necHaHukamm c
peokMMn NPOCnos MU N FIMH3aMWU KaMEHHOW COmnn, rmnca u aHrmapuTa, MowHocTbio 120-225 m.
CsuTa cogepxaT MOPCKY, HEMOPCKYIO bayHy 1 pedkue pacTuTernbHble OCTaTku, NpeacTaBreH-
Hble BAYecnaBmeBon donopoin: Viatscheslavia vorcutensis Zal., Viatscheslaviophyllum vorcutense
Neub., Intia variabilis Neub., Samaropsis vorcutana Tschirk. [osBnalTCA 1 JOMUHUPYIOT B CO-
NIMKaMCKOW CBUTE NaneomMyTensbl, BblAeneHHble B 30HbI: stegocephalum m ovatiformis B rpynne
P. (P.) umbonata v 30Ha larae B rpynne P. (Palaeanodonta) castor (CunanTbeB, 2016). Kpome
TOro, B conmkamckom ropusoHTte B.B. CunaHTbeBbIM BbiaeneHbl buBanbBreBble crion ¢ Sinomya
longissima-S. gemina, KOTOpble NPOCNEXNBAKOTCA B BEPXHEN YaCTWN NEKBOPKYTCKOW CBUTLI (Na-
keT M n uHTnHckas ceuta) Neyvopckoro H6accenHa, B yCATCKOM ropu3oHTe KysHeukoro u [op-
NoBCKOro 6baccerHoB, B BEpXHEBOYPryknmHCKOM noaropusoHTe TyHrycckoro 6acceniHa (BepxHun
naneosomn..., 1988) n BepxHUX Crnosix TYMapuHCKOro ropusoHta BepxosiHba. B ycaTtckom, Bepx-
HeBypryknmHCKOM 1 BEpXHen YacTu TYMapUHCKOro ropu3oHTOB COBMECTHO CO CnosiMu Sinomya
longissima-S. gemina BblgeneHsl rnopuctnyeckne cnown ¢ Salairia latifolia, KoTopble LWMPOKO
NPOCNeXnBaloTCs Ha 3TOM YpPOBHE NMOBCEMECTHO B paccMaTtpuBaeMblx baccenHax. Takum obpa-
30M, donopucTudeckmne 3oHbl Viatscheslavia vorcutensis ctpatopernona n lNeyopckoro 6accen-
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Ha n Salairia latifolia ycaTckoro ropnsoHTa u BblAeneHHble Ha 3TOM cTpaTurpadMyeckom ypoB-
He crnou ¢ Salairia latifolia, MOXXHO paccMmaTpuBaTb Kak KOPPENSLMOHHbI YPOBEHb HEMOPCKMX
OTNnoXeHun Bcenn bopeanbHon obnacTu conukamckoro BoadpacTta. [JotepancuaHasi UHTUHCKast
dayHa (teTpanogHas 3oHa Clamorosaurus nosturnus; BoigeneHHas B.K. Nony6esbiM, 6rinskas
K payHam CeBepHon AMepukn n 3anagHon EBponbl, CHMTAETCA HUXKHENEPMCKON U COOTHECEHA
B.K. l'ony6eBbiM ¢ conukamckum ropmsoHToMm (fonybes, 2016).

MoacTunaeTcs conmMKamckui ropu3oHT M ero MOPCKMe aHanoru B rnpegenax crpatotmnuye-
ckon obrnactv OTMOXEHUSIMU UPEHCKOrO rOpU3oHTa KyHrypckoro sipyca BEI (6paxmonogosas
30Ha Megousia kuliki-Striapustula koninckiana). B pesynsrate KOMNIEKCHOro nepensyyeHus no-
rPaHUYHbBIX OTIIOXXEHUIN HWXKHEro n cpegHero otaenos nepmu Neyopckoro MNpuypanes, Mpuno-
napHoro Ypana v Nan-Xos, npeacraBneHHbIX COMETaHMEM MOPCKUX, NPUOPEXHbIX, AENbTOBbIX,
NaryHHbIX N KOHTUHEHTamNbHbIX OTNOXEHWUA, BbiNN YCTaHOBMNEHbI aHaNOrM4YyHble CTpaToTunuye-
CKMM 30HarbHble nocnegoBaTenbHOCTU No Bpaxmonogam, CTPOoro yBA3aHHble C pacrnpocTpaHe-
HMEM MaKpOoNOPUCTUHECKMX OCTATKOB, aMMOHONAEN U AaHHbIMU LMKnocTpaTurpadpum (Kotnsap
n gp., 2004), no3sonuBLUNE YCTAHOBUTb aHaNorn MPEeHCKOro U CONMKaMCKOro ropu3oHTOB KyH-
rypckoro Bospacta. 1o komnnekcy 6paxumonog n aMMOHOMAEAM OTNOXEHUS UPEHCKOro ropu-
30HTa Koppenupyetcs ¢ bpaxmonogoson 3oHon Megousia kuliki — Sowerbina granulifera HVx-
Hen noaceuTbl Tabblockon ceuThl Nan-Xos, cogepxallen ammoHomaen Epijuresanites primarius
Popov, 6onbLien HuwkHen YacTblo (6e3 naketa M) nekBopKyTCcKkon cBuTbI [ledopckoro baccenHa
¢ Megousia kuliki n Sowerbina granulifera, ¢ aa4ubArMHCKOM 1 pyaHULKON noacsutamm (6e3 nake-
Ta M) nekBOpKyTCKOWM CBUTBI 0-Ba Bawirad ¢ Epijuresanites vaigachensis Bogosl., ¢ oTnoxeHus-
My 30HblI Megousia kuliki n Epijuresanites musalitini xananuMHCKoro n TyMapmHCKoro ropusoHToB
Konbimo-OmornoHckoro n BepxosaHo-OxoTtckoro pernoHoB CeBepo-Boctoka Asnm n ¢ 3o0Hamum
Primorewia reshetnikovi-Tomiopsis atlanichus (6paxvnonoabl) n Epijuresanites primarius (ammo-
Hougew) tora JaneHero BocToka.

LewimmHckun ropnsoHT, moLHocTbio 100-300 M, pa3suT B BbaccenHax p. bernon u p. Wewwmebl.
CnoxeH ropu3oHT MOHOTOHHOW KPaCHOLIBETHOM TOSLLIEN KOCOCIOUCTbLIX MECYaHMKOB, aneBposiv-
TOB, aprunnnTOB U MMCOB C NPOCNOSAMU BHYTPU(POPMALIMOHHBIX KOHITIOMEPaTOB U rpaBeMToB.
B cTpatoTune ropusoHT CoaepXXUT UCKIIOYUTEINTbHO HEMOPCKYIO ddayHy - ABYCTBOpYaTbIE MOMSIHO-
CKW, OCTpakodbl U nckonaemble pacteHuns. B MNeyopckom lMpuypanee u MNevyopckon cuHeknmae
aHanory WeLMMHCKMUX OTIOXEHUIN NpeAcTaBneHbl NecTpoLlBeTaMu, a Ha CeBepe — CEPOLIBETHbI-
MU 1 3er1IeHOBaTOCEPbIMU OTNOXEHNSMN C MOLLHBIMU YrofbHbIMK Nriactamu. Cambli CyLLECTBEH-
HbI pybex nameHeHus1 cocTaea M xapakTepa uckonaemMblx pacteHumn B Nevopckom lMpuypanse
NPOUCXOANT Ha rpaHuLe BOPKYTCKON 1 nevopckon cepui ([MyxoHTo, 1998; 2005), cooTBETCTBY-
IOLUNX FPaHULE COSIMKaMCKOro M LLIELUMUHCKOrO rOpPU30OHTOB cTpatopernoHa. VIMeHHO Ha aTon
rpaHvLe NosIBASKTCA NepBble ANeMeHThl LWelMUHCKON donopsl Signacularia arktica Shvedov,
Phylladoderma arberii Zalessky, Wattia seidaensis Pukhonto n gp. ®nopuctuyecknin komnnekc
LLIELLIMMUHCKOrO FOPU30HTa XapakTepeH ANs CEMAMHCKOM U epbArnHCKOM CBUT B [eyopckom Bac-
CenHe; nevyopropoackon n yctbnepebopckon B bBonblIeCbIHMHCKOW BrnagnHe; YrbICNOPOXKCKOM
B BepxHeneyopckon BnagunHe; LWELWMUHCKOM cBUTbLI B Convkamckon BnagumHe. B cenanHckon
CBUTE, COOTBETCTBYIOLLEN LLIELLIMUHCKO-Ka3aHCcKkomy nHTepsany B.B. CunaHTbeBbIM BblaeneHbl
cnou ¢ ‘Concinella’ komiensis.

CkygHas, HepedKko NpoTuBOpeYnBasa (bayHUCTMYECKasl XxapakTepucTuka u TpygHOCTb pac-
YNeHeHUs LUEeLIMUHCKMX KPacHOLBETOB He MO3BOMsfia paHee HadeXHO YCTaHOBUTb WX BO3-
pacT. CywecTBoBanu nulb HEMHOIMOYMUCIIEHHbIE AaHHbIE, CBUAETENbCTBOBABLUME O Ka3aHCKOM
BO3pacTe LUELMUHCKMUX KpaCcHOLBETOB. B peakMx MOPCKUX MPOCMOSAX LUELMUHCKOrO ropu3oH-
Ta ctpatopernoHa H.A. Baneeson (Ecaynosa, 1996) n B.M. UroHnHbim (1965) Gbinn onpe-
aeneHbl opamunHudgepbl Pseudoammodiscus megasphaericus (Gerke), P. microsphaericus
(K. M.-Maclay), Lingulonodosaria fallax (Tcherdyncev), Lingulina cf. L. semivelata Tcherdyncey,
Ichtiolaria longissima (K. M-Maclay), xapaktepHble, no mMHeHuto [.I1. MpoHuHon (1999), ana
cnoeB ¢ Nodosaria hexagona-Ichtyolaria subtilis HN30B ka3aHCKoro sipyca. Ha atom ocHoBa-
HUW OHa paccMaTpuBana KOMMSIEKChI LLELWMUHCKOrO ropmu3oHTa n 6anTyraHCKMX CroeB B Kade-
CTBE €AMHOWN 30Hbl paHHEeKa3aHCKOro komnnekca. B BUXTOBCKOW CBUTE, OTHOCUMOW B MOSIHOM
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obbeme K ypumckomy spycy Ha ceBepe Pycckon nnatcopmebl, ObM onpeaeneHbl KazaHckue
6paxunonoabl (Actadypos, PosaHoB, 1988). [Mo3xe Ha NPUCYTCTBME Ka3aHCKUX 3NEMEHTOB
B cocTaBse LwWeLwwMnHckon donopbl HactamBana H.K. Ecaynosa (1998), Bbigensisi LWeLWMWUHCKO-
YPXKYMCKUN punnagogepmMoBbin ornopucTUYecKknin cynepkomMnnekc. Ha ocHoBe Haxogok Agpes-
Henwmnx Tepancug odepckoro komnnekca B.K. Nony6esbiMm (2002) BblgeneHa TeTpanogHas 3oHa
Parabradysaurus silantjevi, cooTBeTCcTBYylOLaA WELWMMHCKO-Ka3aHCKOMY MHTepBany. EgMHcTBo
LWIELLMUHCKO-Ka3aHCKOro KOMMsiekca HEMOPCKUX ABYCTBOpYATbIX MOSOCKOB y6eanTenbHo O-
kaszaHo A.K. 'yceBbiM (1996) 1 B.B. CunanteeBbim (2016), Boigenusunmm 3oHy Palaeomutella
umbonata. lNanuHonormyeckne gaHHbIe, NOMyYEHHbIE NPU N3YYEHUN LLIELLIMUHCKO-Ka3aHCKNX OT-
noxeHun Ha p. Wewme, Tarke ykasblBalOT Ha UX Ka3aHCKMIN BO3pacT. Bce ckazaHHOe He No3Bo-
ngeT paccmaTpuBaTth LUELWMUHCKME KPACHOLBETLI U CONMKAMCKME NITUTHSKKU, Kak eauHoe sipyc-
Hoe noapasgenexHue, Tem bornee, YTo ryapoHHbIE NeCYaHUKN, ABMSIOLMECH COCTABHOW YacTbio
LLIELLIMUHCKOrO ropu3oHTa, OTHeceHbl B LieHTpanbHo-EBponenckon nereHae K kazaHCKoMy sipycy.
[MosiBNeHve 1 Wnpokoe pasBuTUE B OCHOBAHWMU LUELLIMUHCKOrO rOpM30HTa (CEeNOMHCKON, epbs-
rmHckon csuT) MNeyvopckoro Mpuypanesa Bupos Wattia rara Pukhonto n W. seidaensis Pukhonto
(MyxoHTO, 2016), @ Ha rpaHuLe HWXHe- 1 BepxHeabpekckon noaceut tOra danbHero BocTtoka
Wattia neuburgiana n W. rara Pukhonto, BbigeneHHbix B.W. Byparo B cnou ¢ Wattia neuburgiana
(Kotlyar et al., 2006; Kotnsap, 2015), n ykazaHue Ha npucyTCTBUE B pOaACKOM sipyce witaTta Te-
xac CeepHon Amepukn — Wattia texana (Mamay, 1967; DiMichele et al., 2001), ¢ HeCOMHEHHO-
CTbiO CBMAETENBCTBYIOT O Ka3aHCKOM (poafCcKkoM) BO3pacTe paccMaTpuBaeMblX nogpasaeneHun.

MpoBeneHHasa Koppenauus KOHTUHEHTanNbHbIX N MOPCKUX OTNOXeHUn bopeanbHon obnacTtu
OT CTPaTOTUNNYECKOro pernoHa Ao tora JanbHero Boctoka, BkntoYas OCHOBHbIE KOHTUHEHTanb-
Hble BaccenHbl 1 Mopckue oTnoxeHna MNpuypanes, Cesepo-BocTtoka Asum n [lanbHero BocToka,
no3BOMNMNa HaeXHO YCTaHOBUTb BbIAEPXaHHYK Ha BCEM MNPOTSHKEHMU MOCneaoBaTenbHOCTb
NPEHCKNX, CONMMKAMCKMX U LLIELLUMUHCKO-Ka3aHCKNX cTpaTurpaduiecknx nogpasgeneHmi n npo-
TAHYTb KYHIYPCKO-Ka3aHCKYI0 rpaHuLy Ha Bcen paccMoTpeHHon Tepputopum (Kotnsp , MNyxoHTo,
in press).

3aTaHyBLUasACA ANCKYCCUS OTHOCUTESNbHO BannaHOCTU Y(PMMCKOro sipyca, ero Mecte B KOH-
KpeTHbIX pa3pesax n B wkane OCLU MmoxeT 6bITb OKOHYaTENbHO 3aBeplueHa. A rpaHuua npu-
ypanbCcKoro u 6MapMmMincKoro OTAenoB, COOTBETCTBYHOLLASA rPaHnLIEe KyHITYPCKOrO M Ka3aHCKOro
APYCOB MOXET 06OCHOBAHHO CYUTATLCA M30XPOHHOW rpaHuLe NpuypanbCcKoro 1 rsagenyrnckoro
otaenos MCLL.

98



MULTIDISCIPLINARY STUDY OF THE DAL'NY TULKAS SECTION, SOUTHERN
URALS

Galina V. Kotlyar', Valery V. Chernykh? Gunar G. Mizens?, Rafael Kh. Sungatullin®, Guzal
M. Sungatullina®, Ruslan V. Kutygin® Tatiana V. Filimonova®, Viadimir I. Davydov?, Nuriia
G. Nurgalieva®, Yury P. Balabanov?, Larisa I. Linkina®, Bulat I. Gareev®, Georgii A. Batalin®

" Russian Geological Research Institute, St. Petersburg, Russia

2 Institute of Geology and Geochemistry of the Ural Branch, RAS, Ekaterinburg, Russia
3Kazan Federal University, Kazan, Russia

“Diamond and Precious Metal Geology Institute of the Siberian Branch, RAS, Yakutsk, Russia
5 Geological Institute of the RAS, Moscow, Russia

KOMMNEKCHOE U3YYEHUE PA3PE3A OANbHUN TIONBbKAC, IOXXHbINA YPAN

Ir.B. Komnsp', B.B. YepHbix? I'A. MuseHc?, P.X. Cynecamynnun®, M. CyHeamynnuHa3,
P.B. Kymbiecun*, T.B. ®unumoHoea’, B.WN. [laebidoe?, H.I. Hypaanueea’, lO.I1. BanabaHoe?,
J1.W. JlunkuHa®, B.U. Mapeee’, I A. BamanuH?®

" Beepoccutickuli eeonoaudeckuli uHcmumym, CaHkm-llemepbype, Poccusi

2 MlHecmumym eaeonoeuu u 2eoxumuu YpO PAH, EkamepuHbype, Poccusi

3 KaszaHckul ¢pedeparnbHbili yHusepcumem, KaszaHb, Poccusi

“MIHecmumym eeonoauu anmasa u 6riaeopodHsix memarsnose CO PAH, Slkymck, Poccusi
% leonoauyeckuti uHcmumym PAH, Mockea, Poccusi

Paspe3 [danbHumn Tionbkac, pacnonoxeHHoih B 3 KM OT . KpacHoyconbckum (Pecny6bnuvka
BalukopTocTaH), paccmatpuBaeTcs B Ka4ecTBe NUMUTOTMNA apTUHCKOro sipyca nepmu. OH npea-
CTaBreH HenpepbiBHOW MOLLHOW cepuen TeppureHHO-kapboHaTHbIX MOpog CakMapCKoro (Ky-
poOpTHas CBWUTa) M apTUHCKOrO (TioNbKacckasi CBUTA) SPYCOB HWKHEN nepMu. HxHAS rpaHuua
apPTMHCKOro dpyca onpenensieTcs no nosiBNeHuto KOHoaoHToB Sweetognathus whitei (Rhodes)
(Chuvashov et al., 2013). OTNnoOXeHNa KypOPTHOM CBUTbI CoaepXXaT KOHOAOHTbI, dhopamuHmnde-
pbl, aMmMoHoMAeun, paguonsapuun, 3ybbl n dparMeHTbl ckeneTtoB pblb, pacTUTEnbHble OCTaTKW.
B nopogax TonbKacckon CBUTbI BCTpeYarTCss KapOOHaTHO-TMUHUCTbIE KOHKpPeLun ¢ KOHOOOH-
Tamu, y3ynuHMaaMmm n ammoHomaeamn. B apTuHckon yactu paspesa obHapyXeHbl TydoBble
npocnou.

Fu’.r:'i-':imusnlskv
o

Slerlivani W Daloy Tulkass
o

Puc. 1. O6HaxeHne OanbHui Tionbkac: a — MecTononoxexHue, 6 — OynbgosepHasa pacymcTka
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Jletom 2016 roga rpynnov pOCCUWUCKMX reosioroB npo-
BeAeHbl paboTbl MO pacyNCTKE U OOU3YYEHUD OBOHaXEHUs
HanbHuin Tionbkac ¢ NOMOLLbIO KoMMnekca metogos. B pe-
3ynbTrate MNpOBEAEHHbIX WCCNeaoBaHWM BCKpbiTa KaHaBa
AnnHon okono 60 m (puc. 1), BbINONMHEH AeTanbHbI OTOOP
obpasuoB Ha pasnuyHbie BUAbI aHann3oB (puc. 2). B HacTo-
sillee BpeMsi NpoBoanTcsl obpaboTka KaMeHHOro marepua-
na (M3y4yarTcs KOHOAOHTbI, hopaMUHUAEPDI, pagnonsapuum,
pbiObl). B BEpXHEN YacTn KypOpTHOW CBUTLI paspesa [danbHum
Tronbkac 66110 06HapyxeHo 60orbLIoe KONMYECTBO pagmonsi-
pun, npeacTaBneHHbiX Buaamn Helioentactinia ikka Nasarov
et Ormiston, Tormentum paviovi (Kozur), Latentibifistula
triacanthophora Nasarov et Ormiston, Tetraregnon vimineum
Amon et Braun v gp. B cnoe 4 HangeHbl oparmMeHThbl cKene-
TOB 1 Yewwyun pblb Rhadinichthys flexuosus Yank (onpegene-
Hna bBakaesa A.C.). BnepBble BbINOMHEHbI FrEOXUMUYECKNE
(onpepeneHne XxMMM4YecKoro cocrtasa MopoA, Copr_), naneo-
MarHuUTHble (MarHMTHasi BOCNpMMMYMBOCTb MOPOA, onpeae-
neHne NaneowmpoT) U NanUHOMOrMYyeckme UccrefoBaHus.
[na HekoTopbIX BUOOB MCCREeAoBaHWI NOMyYeHbl NpeaBa-
puTenbHble pesynsratbl (CM. Te3ncbl B JaHHOM COOpHUKe
I"A. MuseHc un gp.).

PaboTta BbinonHeHa npu cmHaHcoBOM nopaepxke POOU
(rpaHT Ne 16-05-00306a).
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MULTIDISCIPLINARY STUDY OF THE MECHETLINO SECTION, SOUTHERN URALS

Galina V. Kotlyar" 2, Valery V. Chernykh’, Gunar G. Mizens®, Rafael Kh. Sungatullin?
Guzal M. Sungatullina?, Ruslan V. Kutygin*, Tatiana V. Filimonova® Vladimir |I.
Davydov?, Nuriia G. Nurgalieva? Yury P. Balabanov? Larisa I. Linkina?, Bulat I. GareeV?,
Georgii A. Batalin?

" Russian Geological Research Institute, St. Petersburg, Russia

2 Kazan Federal University, Kazan, Russia

3 Institute of Geology and Geochemistry of the Ural Branch, RAS, Ekaterinburg, Russia
“Diamond and Precious Metal Geology Institute of the Siberian Branch, RAS, Yakutsk, Russia
> Geological Institute of the RAS, Moscow, Russia

KOMMNEKCHOE U3YYEHUE PA3PE3A MEYETIIMHO, OXXHbIN YPAN

r.B. Komnsap', B.B. Yepubix®, IA. Mu3eHc?, PX. Cynecamynnun?, M. CyHeamynnuHa?
P.B. Kymbieun®, T.B. ®unumoroea®, B.U. [lJaebidoe?, H. I. Hypeanueea?, IO.I1. BanabaHoe?,
J1.U. JlunkuHa?, B.U. Napeees?, I'.A. BamanuH?

" Becepoccutickuli eeonoaudeckuli uHcmumym, CaHkm-llemepbype, Poccust

2 KazaHckull ghedeparnbHbili yHusepcumem, KasaHb, Poccust

3Hemumym eeonoeauu u eeoxumuu YpO PAH, EkamepuHbype, Poccusi

*UHecmumym 2eonoauu anma3sa u 6rnazopodHbix memarnnos CO PAH, Skymck, Poccusi
5 leonoauyeckuti uHcmumym PAH, Mockea, Poccusi

Pa3pe3 MeueTtnuHo pacnonoxeH Ha npasom 6epery p. KOpto3aHb B Pecnybnuke balwkopTto-
cTaH B npegenax NMpeaypanbckoro npornba. Pa3spes asnsetcs kaHanagatom GSSP KyHrypckoro
sipyca NepMCKon cucTembl. 3aecb 0bHaxatoTca KapboHaTHO-TEPPUrEHHbIE OTIIOXKEHUS BEPXHEN
4YacTn apTUHCKOro (rabapalinToBCKasi CBMTA) U HMXKHEW YacTW KyHTYPCKOro (CapaHWHCKUM ro-
PU30HT) ApYCOB. HMKHASA rpaHnLa KyHrypcKoro sipyca onpegensietca nepBbiM NosiBeHNneM Ko-
HogoHToB Neostreptognathodus pnevi Kozur et Movshovitsch. Mo ntoram noneson akckypcuum,
nposegeHHon B pamkax XVIII ICCP B 2015 rogy, yneHamn MexagyHapogHon [epmckon nog-
Kommuccmm 6bIno pekomeHgoBaHo co3faTtbh Poccunckyo Pabouyto rpynny € Lenbio npoBegeHus
AOMOMHUTENBHOIO MYNbLTUAUCLMNIIMHAPHOIO UCCNeaoBaHUA AAaHHOro paspesa, BKI4arLwero
BECb KOMMIIEKC COBPEMEHHbIX CTpaturpacmyecknx MeToaoB (ManeoHTONOrM4Yeckui, nuTosno-
rMMYECKNIN, FrEOXUMUYECKUIA, NaneoMarHMTHbIN, reOXPOHOSTOrMYECKMIA), BKNOYasi, B NEPBYIO o4ve-
peab, pacynCTKy paspesa.

PaboTbl No pacyMcTke M KOMMIEKCHOMY U3y4YyeHuto paspesa MeuyeTnmHO (pUCYyHOK) npo-
BefeHbl Poccuinckon Paboden rpynnon B 2016 rogy no rpaHty POOU 16-05-00306a (puc. 1).
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Puc. 1. O6HaxeHne Me4eTnnHO: a — MecTononoxeHue, 6 — bynbao3epHasa pacyncTka
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Bynboo3epHON KaHaBOW BCKPbITbl OTNOXEHUS rab-
APaLLUNTOBCKOW CBUTbI, KOTOpas CNoXeHa nepecna-
nBaHMem KapOOHATHO-MMUHUCTBIX MNOpod, W3BECT-
HAKOB OpPraHoOreHHbIX, rpyb0o3epHUCTbIX C doayHOW
amMmoHouaen, 6paxmonon, hopaMmnHudep, KPUHO-
noen; aprunnmnToB M3BECTHSKOBbLIX, TEMHO-CEPbIX
C KpuHomgesamun, Gpaxuonogamu, ys3ynuHuaamu,
dparMeHTamMn MLUAHOK; BCTPEYarTCs pacTUTenb-
Hble ocTaTKu. Bblwe no paspesy 3aneraeT cepbiv
adaHMTOBbIN M3BECTHSAK C NIMH3aMU M NPOCHOSAMH,
oboraleHHbIMXU aMMOHOMAESAMWN, B BEPXHEN 4Ya-
CTU KOTOPOrO M3BECTHSK OPraHOreHHO-AETPUTOBbLIN
C paccesiHHbIMM y3ynuHUgamun, mMaHkamu, opa-
Xxuonogamm n obunbHbIM, KPYMHbIM PacTUTENbHbIM
artputoM. Camas BepxHss 4acTb rabgpalimToB-
CKOW CBUTblI apTMHCKOrO fpyca npeacTaBneHa ms-
BECTKOBUCTbIM MeCYaHMKOM TOHKO3EPHUCTbLIM C pac-
CESAHHbIM pacTUTENbHbIM aTTPUTOM, BCTpEYaroTCs
KpYnHble doparMeHTbl CTBOSIOB KanaMmmnToB. paHuua
C KYHTYPCKMM SIpyCOM coOrfacHasi, B NorpaHn4YHoOM
WHTepBasne NocTeneHHO yMeHbLIAeTCa KONMM4eCcTBO
pacTuTenbHbIX OCTaTKoB. Bbiwe Habniopaetcs ne-
pecrnanBaHue TOHKO3EPHUCTbIX M TOHKOCIOWUCTbIX
necyaHunkoB (MoLLHocTbo 5—-10 cm go 20 cm), ¢ ap-
rmnnutammn (MowHocteto 1-2 cm go 10 cm). Onsa
NecyYaHWKOB XapakTepHa TOHKas ropu3oHTanbHas
CNoncToCTb. Ha NOBEPXHOCTSIX CNOMKOB BCTPEYaeT-
CSl pacTUTENbHbIN aTTPUT U CAABMEHHbIE PAKOBMWHbI
aMMOHOMAEN NITIOXON COXPaHHOCTH.

Ha pa3pese MeueTnnHO BnepBble BbIMNOMHATCA
cnegywwime Buabl UccneaoBaHWi: NPeLn3noHHoe
U-Pb patupoBaHue LUMPKOHOB M3 €OUHUYHbBIX CUH-
XPOHHbIX OCaZKOHAKOMMEHNIO TydOBbIX MPOCIIOEB,
nccnegoBaHUa M30TOMOB yrnepoga WM Kucropoaa,
reoxumumyeckme (onpegeneHne XMMMYeckoro Cco-
cTaBa nopoga, Copn), naneomMarHuTHole (MarHuTHas
BOCNPUUMYMBOCTb MOPOA W onpeaeneHne naneo-
LWMpPOT). 3aBepLlaeTca M3ydeHne cnop u nbinblpbl,
onucaHme KyHrypckux ammoHougen (tesucobl P.B.
KyTbirmHa), menknx dopamuHmndep n dy3ynuHng
(nogrotoBneHa ctaTbsl) MNOrPaAHUYHOIO AaPTUHCKO-
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Puc. 2. Paspes MeuetnnHo, nutorormuyeckas
KOMNOHKa 1 cxeMa oTbopa 06pasuoB.

1 — U3BECTHSIK, 2 — IMKHa, 3 — aneBponuT,

4 — KOHKpeuuu, 5 — necyaHunk

KYHIypcKoro nHTepsana. 1o aHanusy pacnpegeneHns XMMn4ecknx anemeHToB B pa3spese Me-
YETNNHO NOosSyYyeHbl criegyrowme npeaBapuTernbHble pesynbtaThl (Te3nckl LA. MuseHc n ap.):
K KpOBIre apTUHCKOro dpyca nocteneHHo yesenuumBatotcsa cogepxanusa Fe, Al, Ti n Zr; HUXHAA
rpaHunua KyHrypckoro sipyca cpukeunpyercsa aHomanuamm (B 10 pa3 6onee ooHoBbIX 3HavyeHuin) Cr
1 Ba; no reoxnmmnyeckum nHankatopam nopogpl paspesa obpasoBanucb B 30He apMaHOro Tuna

InToreHesa.

B npegcroawmi noneBon Ce30H NiaHMpyeTcsl AONOMHUTENBHBLIN OTOOP dhayHUCTUYECKNX U
dornopucTudeckMx MatepmarnoB Ha onpeneneHHbIX MHTepBanax paspesa n obpasuoB Ha Heobxo-

OWMble BUObl aHANMM30B.

Pabota BbinonHeHa npu pmnHaHcoBorn nogaepxke POOU (rpaHT Ne 16-05-00306a).
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THE LOWER PENNSYLVANIAN BASHKIRIAN STAGE OF THE SOUTH-EAST OF EAST
EUROPEAN PLATFORM AND ADJOINING TERRITORIES

Elena I. Kulagina’, Elena N. Gorozhanina’, Valery M. Gorozhanin', Svetlana V. Nikolaeva?,
Zaliya A. Kanipova’, Tatiana V. Zhernovkova’

! Institute of Geology, Ufa Science Center, Russian Academy of Science, Ufa, Russia
2 Borissiak Paleontological Institute, Russian Academy of Sciences

BALLUKUPCKUN APYC CPEOHEIO KAPBEOHA KPAUHEIO IOrO-BOCTOKA
BOCTOYHO-EBPOMNENCKOWU NMNAT®OPMbI U MPUNETAIOLWMNX TEPPUTOPUA
FOXKHOIO YPATA

E.N. KynacuHa', E.H. NopoxaHuHa', B.M. NopoxaHuH', C.B. Hukonaeea? 3.A. KaHunoea’,
T.B. XepHoekoea’

"UHcmumym eeonoauu, Yehumckul HayqHbilt ueHmp PAH, Yeba, Poccus
2 MNaneoHmornoeu4eckuli uHcmumym um. bopucsika PAH, Mockea, Poccusi

OTnoxeHnsa GalKMpCKoro fpyca (HWXHUA OTAEeN NEeHCUMbBaHUSA) BCKPbITbl CKBaXMHaAMU
B OpeHbyprckon obnactu, Ha BoctodHo-EBponenckon (BE) nnatdpopme (KapHayxos un ap.,
2000; 2004), B lNMpeaypanbckom npornbe, a Takke BbIXOAAT B €CTECTBEHHbIX OOHaXeHUsax
Ha KOxHoMm Yparne.

B pawnoHe Conb-Mneukoro ceoga otnoxeHus cpegHero kapboHa mnsyyeHsl B ckB. 501 Bep-
lwrHoBcKas, 2,3 HarymaHoBckue, 23 KonaHckasi. CBogHbIV pa3pes npeacTaBneH BO3HECEHCKNM,
KPaCHOMOJSAHCKNUM, CEBEPOKENIbTMEHCKUM, MPUKAMCKUM U YepeMLLaHCKUM ropmsoHTammn bGatu-
KMpcKoro sipyca. [laneoHTonorn4ecknx AaHHbIX MO MEreKkeccKoMy ropu3oHTYy HeT. Bepewnckun
FOPM30OHT MOCKOBCKOIO sipyca obHapyxeH B ckB. 23 KonaHckasa n 3 HarymaHoBckas. MoLHOCTb
cpeaHero kapboHa Bapbupyetcs B npegenax 40—140 m. balwkmpckme oTnoxeHus cornacHo 3a-
nerarT Ha U3BECTHHAKAaxX CEPNYXOBCKOrO Spyca HMXKHEro KapboHa 1 ¢ pa3MblBOM NePEKPbLIBAKOTCSA
MOLLLHOM TOSLLEN accenbCKOro sipyca npuypanbCcKoro otaena nepmMu, cogepawen bnorepmHbie
daumm TybrnunToBbIx 3BecTHAKOB (ckB. 501 BeplumHoBckas, u 2,3 HarymaHoBckue). Nepmckue
OTNOXEHUS NOXATCHA Ha pa3Hble rOpU3oHTbI cpeaHero KapboHa OT KpacHOMOMNSHCKOro GaLukup-
CKOro dpyca 40 BEPEeNCKOro MOCKOBCKOro apyca. B cks. 23 KonaHckas cpeaHuii kapboH nepekpbIT
AEeNPEeCCUOHHBIMU YepPHbIMU MEPrennCTbIMN U3BECTHAKaMN BepXHero kapboHa ¢ KOHOAOHTaMu
(maHHble B.H. MNa3yxuHa). OTnoxeHns BO3HECEHCKOrO, KPAaCHOMOMSHCKOIO N CEBEPOKENbTMEH-
CKOrO FOPU3OHTOB CrOXeHbl POpaMUHNEDEPOBO-00NUTOBLIMU FPENHCTOYHaMU (baumu nnsxa
n otmenu) ¢ popamuHudepamm 30H Pl. bogdanovkensis n Ps. antiqua. B cks. 3 HarymaHoBckas
BCKPbITbl OTMIOXEHUSI OT KPaCHOMOSSIHCKOrO ropu3oHTa BalluKkMpcKoro sipyca 4O Bepenckoro Mo-
CKOBCKOrO sipyca BKITHOMUTENBHO. HMXXHEMOCKOBCKMI BO3pacT YCTAHOBIEH Mo doopaMnHugepam
1 KoHodoHTaM. B ceBepHon yactu Conb-Mneukoro ceoga (cks. 23 KonaHckasi) npukamckue u ve-
peMLLAHCKME OTMOXEHWS COXEHbl N3BECTHAKaMN BOLOPOCEBO-(PopaMmMHMGEPOBLIMU U BOLO-
poCreBbIMU, UX BCKPbITas MOLWHOCTb 37 M. OHM NepeKkpbIBaOTCA NaYKon NakCTOYHOB M BaKCTOY-
HOB MOLLHOCTLIO 10 M € doy3ynuHUgaMmn n KOHOAOHTaMU HUXHEMOCKOBCKOIo Bo3pacTa.

B MNpeagypansckom npornbe Hallknupckne oTnoXeHUs MOLWHOCTbIO 75—186 M BCKpbITbI CKBa-
XuHamm Ha K3binobuHckon, AkobnHckon n KopHunoBckon nnowagsx, rae OHM cornacHo 3ane-
raloT Ha BOAOPOCNEBO-OMOKNACTOBLIX U3BECTHAKAX CEPNyXOBCKOro sipyca U Mo pe3Kow rpaHu-
Le nepekpbIBalTCA MariOMOLLHbIMU SENPECCUOHHBIMU aCCENbCKO-aPTUHCKUMM OTINIOXEHUSMUA.
[MepepblB OxBaTbIBAET NPUKAMCKUN, YepeMLUaHCKUA U MENEKeCCKUA ropuU3oHTbl BalLKMPCKOro
Apyca, MOCKOBCKUIA SpYC U BEPXHUN KapboH. XapakTepHbl ABe dpauumn M3BECTHHAKOB: OOSNUTO-
Bas (npeobnagaet) n 6GuoknactoBasi. Bo3HECEHCKUN TFOPU3OHT onpedereH Mo MNOSABMEeHNo
Plectostaffella cf. reitlingerae Groves u Plectomillerella sp., npegctasneH 6paxnmonogoBbiMu
B1oKNacToBbIMW MakCTOyHaMu C NPOCHOSIMU OOSIMTOBBIX FPENHCTOYHOB. KpacHOMONAHCKUIA ro-
PU3OHT CroOXeH hopamMnHNEPOBLIM FPEMHCTOYHOM C dowTadpdenno-apxeancungoson dumo-
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daumen, 3oHa Pl. bogdanovkensis. CeBepoKensTMEeHCKUI TOPU3OHT COOEPXUT hopaMmnHnepsbl
30HbI Ps. antiqua. OcobeHHOCTbIO pa3pesa ckB. 161 K3binobuHckon aBnsieTcs NpucyTcTemne nad-
KN N3BECTHAKOB (7 M) BepXoB 6aLLKMPCKOro — HM30B MOCKOBCKOIO sipyca C MHOIOMUCIIEHHBIMU
KOoHogoHTamu, B ToM uncne Declinognathodus donetzianus Nem. O6wwas MOLWHOCTb CpeaHero
KapboHa — 134 m.

daumanbHaa o6cTaHOBKa hopMUpPOBaHUS Nopog HaLLKMpCcKoro spyca — OTKPbITbIA MESKO-
BOAHbIN wenbg — obwurpHas kapboHaTHas nnatgopmMa C akTUBHOW LUMPKynsumen Bogbl. Xa-
pakTepHO obpa3oBaHVe OTMeNen 1 HaMbIBHbIX BarioB NPy NEPUOANYECKOM OCYLLIEHUW, Bbl3biBa-
toLeM akTUBHOe oonutoobpasoBHme Ha rnybuHax ot 0 go 10 m. B koHue kapboHa — Hadvane
nepmu B pesyrnbsraTe pasBUTUS TpaHCrpeccum KapboHaTHbIN wenbd Obin 3aTONMeH, N3BECTHSAKM
ObINIM NepeKpbIThl aNeBPOrfIMHUCTBIMU N KPEMHUCTO-KapbOHATHBIMKW OcafKkaMu C MPOCIOAMU Ty-
doreHHOro matepuvana.

Ha 3anagHom cknoHe KOxHoro Ypana B 3anagHo-YparnbCKkon 30He cknagyatoctu (3unumo-
3uraHckM pamoH) B eCTECTBEHHbIX Bbixodax HabniogarTtcs 6nmskue no gaumsam oTnoXeHus
Bawkumpckoro sipyca. lopnsoHTel BE nnatdopmbl koppenupytotcs ¢ ropusoHtamm Ypana no ¢go-
pamuHudepam n koHogoHTam. B 3unanpckom crHknMHopun pa3suTel 6onee rmybokoBoaHbIE OT-
noxeHnsa B coctaBe Byxap4mMHCKOM 1 YHOETOBCKOM CBUT, coaepalime MHOrOYUCIEHHbIE MeCTO-
HaxoxaeHus payHbl ammoHonaen. B Galukupckom sipyce Ypana u conpegenbHbIX TeppuTopui
BblAENSATCA NATb aMMOHOMAHBLIX reHo30H — Upper Carboniferous (UC I-V): Homoceras (UC—I)
C YeTblpbMS BUOOBbIMM 30HaMU (6OrdaHOBCKMIM FOPU3OHT Ypana, aHanoru BO3HECEHCKOro ropu-
30HTa), Reticuloceras—Bashkortoceras (UC-Il) ¢ Tpemsa BuooBbiMK 30HaMun (KAMEHHOTOPCKUIA?
FOPU3OHT — HU3bl akaBaCCKOro ropu3oHTa Ypana, aHanorum KpacHOMOMSAHCKOro MU HU30B ceBe-
pokensTMeHcKoro ropusoHta), Bilinguites—Cancelloceras (UC-IIl) ¢ gByma BngosbiMU 30HaMu
(akaBacckui 1 ackbiHBALLCKMIA FOPU30HTBLI Ypana, aHanorn 4actm ceBepOoKensTMEHCKOro 1 npu-
Kamckoro ropusoHToB), Branneroceras-Gastrioceras (UC—IV) n Diaboloceras-Axinolobus (UC-V)
(apxaHrenbckuii noabsapyc Ypana, aHanorym YepeMLIaHCKOro 1 Menekecckoro ropu3oHTOB).

PaboTa BbinonHeHa no Teme roc3agaHnsa Ne 0252-2014-0002.

KapHayxos C.M., Nanumos A.T., CacoHoB A.O., NumaHosa 3.B., HukynuHa O.I1., MaHdwunosa B.b., Map-
koBa T.H. CTtpaturpaduyeckoe pacuyneHeHue u nurtornoro-gaumanbHble 0CO6EeHHOCTN NOACONEBbLIX
OTMNOXEHUN B pa3pese napameTpuydeckon ckeaxuHbl 501 BeplumHosckon nnowaam (OpeHbyprckas
obnactb) // PaHepo3on Bonro-Ypanbckon, MNpukacnuinckon n Cesepo-KaBkasckon HedpTerasoHOCHbIX
NPOBUHLMIA: CTpaTurpadud, nutonorus, naneoHtonorusa: Marep. |l Hay4.-npakT. CTpaTturpad. KOH®.
6—9 gek. 2004 r. CapatoB: Hay4Has kHura, 2004. C. 48—49.

KapHayxos C.M., MonutbikuHa M.A., TiopuH A.M. YcnoBusa 3aneraHms 1 nokarnbHble NepcrnekTuBHbIE 06b-
€KTbl JEBOH-HMKHENEPMCKMX KapOOHAaTHLIX OTIIOXKEHUN NPUBOPTOBLIX 30H MPUKACMIMACKON CUHEKMU-
3bl // Teonorna HedTn 1 raza 06'2000. URL.: http://geolib.ru/OilGasGeo/2000/06/Stat/stat02.html
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THE UPPER TOURNAISIAN FORAMINIFERAL SEQUENCE OF NORTHERN EURASIA,
AND THE ALBORZ BASIN OF NORTHERN IRAN

Elena I. Kulagina® 2, Mehrdad Sardar Abadi®, Tatiana I. Stepanova*

" Institute of Geology, Ufa Science Centre, Russian Academy of Science, Ufa, Russia

2Kazan Federal University, Kazan, Russia

3School of Geology and Geophysics, University of Oklahoma, Oklahoma, OCA
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BEPXHETYPHEUCKASl ®OPAMUHU®EPOBASA NOCINEQOBATEJIbHOCTb
CEBEPHOW EBPA3MU U BACCEWHA 311IbBYPC CEBEPHOIO MPAHA

E.N. KynazuHa' ?, Mehrdad Sardar Abadi®, T.N.CmenaHosa*

"UIHcmumym eeonoz2uu Yghumckoao Hay4Hoeo ueHmpa PAH, Yoa, Poccusi

2 KazaHckull ghedeparnbHbili yHusepcumem, KasaHb, Poccust

3 lllkona eeonoauu u 2eogpusuku, yHusepcumem Okrnayomsi, CLLIA

*MIHecmumym eeonoauu u eeoxumuu um. A.H. 3asapuykozo YPO PAH, ExamepuHbype, Poccus

[MpoBeaeHo cpaBHeHWEe (opaMUHUAEPOBBLIX KOMMEKCOB BEPXHETYPHEWCKOro nogbsapyca
Tpex pernoHos EBpasunn. B no3gHem TypHe [laneoypanbCckuin okeaH pacnonarasca Mexay KOH-
TUHeHTamu BocTouHo-EBponenckum ¢ ogHom cTopoHbl U KazaxctaHckum n Cubupckum ¢ opyromu,
coeanHsisicb ¢ okeaHoM lNaneotetuc (Myykos, 2000). NonoxeHne 6accenHa AnNbOypC TpakTyeTcs
no-pasHomy. Kak oguH 13 BO3MOXHbIX BAapMaHTOB npearnonaraeTcs ero NofiokeHme B k)KHOM Mo-
nywapun Ha ceBepHon okpauHe MoHaBaHbl B cybTponnyeckom nosice (Sardar Abadi et al., 2017).

Ecnu B Hauane TypHerickoro Beka coobliectsa hopammHudep B paccmartpuBaemblx Gac-
celrHax pasnnyHbl, TO NO3AHETYPHENCKMe coobliecTBa 6rm3ku Mo TaKCOHOMNYECKOMY COCTaBY U
XOPOLLO COMOCTaBnATCA Mexay cobon (puc.).

Russia Iran Wesiern Europe
(J]I':'L‘ﬂ] . . . Franco-Belgian
time Urals Fuznetsk Basin Alkorz Mountain Basin
scale (Stratigraphic schemes... 1993]  (Hogush and Juferev 1991) (Sardar Abadiat al. 2C17) (Hance et al.. 2006
Pazukhin and Kulagina 2014) Poty et al. 2006)
= E =
g |& 8=
@ B Eaparasiaffella Endothyra excelvaformry - coparastaffella R MEZ9
- E simplex Eotexrularia diversa simplex é - : ’
‘L-.W"r'::;‘;"-"':“l{':"'r‘l” ) Eoparastaffella rotunda - MFZ8
[T Sepratonurnayvella Endospiroplectamming
everluta - verusia MFZT
Eorextularia Eaotextularia diversa - B
P Tefrataxis = Fotextularia MEZ6
_'E" diversa E_
2 (= Gramuliferells g
A= Spinoendothyvra Endothora tubercalaia- L Framferaile = MIEFS
= = costifera Prendonlanoendorfvra & - ‘I"""'f'-”""‘“I"'k - ' ’
= ’ =) Endothyranopsis
. T — = = — —
= Granuliferell - scoi =
E FRARiGreEe Towrmavella discoidea - : )
g latispiralis Endotinra parakosvensis MIZ4
Ch. glomiformis - =
1 - \ : =i =
Palae rfa;unspfr: feaim | ]_l'f'lfl* '["j_'T_‘ . [z MEZ3
fedrnvshinensis ‘arlandiidae 7
- Chernvshinella B
"'_..;J disputabilis MFZ2
— Earlandia minima MEZI

Puc. Koppensauma dopammHudepoBbIX 30H BEPXHENO TypHE
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B O6wen Crtparturpacuyeckon wkane Poccum (OCLU) B BepxHeTypHeEnWCKOM noabsipyce
BblAENSATCA cnegyowme 30Hbl popamuHudep: Palaeospiroplectammina tchernyshinensis,
Spinoendothyra costifera, Endothyra elegia — Eotextularia diversa. 'paHuua ¢ Bu3enckum spy-
coMm dhuKcupyeTcs B OCHOBaHuUM 30HbI Eoparastaffella simplex — Eoendothyranopsis donica.
B paspesax Ypana 3oHe P. tchernyshinensis cooTBeTCTBYOT ABe 30HbI bopamMuHudep:
P. tchernyshinensis — Chernyshinella glomiformis n Granuliferella latispiralis. 3Tum aBym 3oHam
OoTBeYalT KOHOAOHTOBbLIE 30HbI Siphonodella quadruplicata n S. isosticha (IMa3yxuH, Kynaru-
Ha, 2014). 3oHe E. diversa OCLLU cootBeTcTBYIOT 30HbI Eotextularia diversa n Eoparastaffella
rotunda Ypana u kKoHogoHToBasi 30Ha Scaliognathus anchoralis. [JaHHbIN MHTepBan oTBevaeT
KOCbBUHCKOMY rOpu3oHTYy Ypana u Pycckon nnatdopmbl U KOPPEnupyeTcsa ¢ KpanuBHUHCKOW
ceuton KysHeukoro 6accenHa (Bogush, Yuferev, 1991). Ha Ypane KOCbBUHCKME OTNOXEHUS
LUMPOKO pacnpoCTpaHeHbl Kak B 3anagHoOM, Tak U B BOCTOYHOM cybpernoHax. MHorue Buapl,
onucaHHble U3 BEPXHETYPHENCKNX OTIIOXEHU Ypana, Takue Kkak Eotextularia diversa (Tchern.),
Eoforschia gigantea (Lip.), E. moelleri (Malakh.), Endothyra superba Malakh., E. parakosvensis
Lip., Spinoendothyra costifera (Lip.), Tetrataxis perfidus Malakh. n gpyrne, n3asectHbl B BEpXHEM
TypHe Antae-CasHckon obnactu n UpaHa.

LLinpokoe pacnpocTpaHeHne KOMMEeKca C XapakTepHbiM Buaom E. diversa cBsidbiBaeTcs
C noTenneHMeM nocne rmsayuanbHOro nepuoda Ha loHaBaHe B cepeanHe TYPHEMNCKOro Beka
(Kalvoda, 2002). Bug E. diversa nmeeT BbICOKMI KOPPENALMNOHHbLIN NOTEHUMan un asnseTcs nna-
HeTapHbIM MapKepoM.

Pabota BbinonHeHa npu nogaepxke PO®U, npoekt Ne 15-05-06393.
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COMPLEX BIOSTRATIGRAPHY STUDY OF FRASNIAN DEPOSITS FROM
THE SHIGRY-16 CORE (NIZHNEKRASNOE VILLAGE, KURSK REGION)

Tatiana A. Kulashova'?, Valentina M. Nazarova', Lyudmila l. Kononova', Elena L. Zaytseva'3

"Moscow State University, Moscow, Russia
2 Paleontological institute RAS, Moscow, Russia
3 FBSD VNIGNI, Moscow, Russia

KOMMNEKCHOE BUOCTPATUIPA®UYECKOE U3YHYEHUE ®PAHCKUX OTNOXEHWUN
CKB. 16 LUUIPbI (C. HWWXKHEKPACHOE, KYPCKASA OBJ1.)

T.A. Kynawoea" %, B.M. Hazapoea’, J1.1. KoHoHoea', E.JI. 3aliyeea’ *

" Mockoesckutll eocy0apcmeeHHbIl yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi
2 [laneoHmonoauyveckuli uHecmumym um. A.A. bopucsika PAH, Mockea, Poccusi
3 OBy BHUIMHU, Mocksa, Poccusi

N3yyeHbl opaHCcKne OTnoxeHnsa (BepxHui OeBoH) paspesa ckB. 16 LWurpbl (Kypckas obn.).
OHKM cnoxeHbl kapboHaTHO-TEPPUreHHbIMU NopoAaMu, KOTOpble COrfacHO 3arnerailT Ha anes-
ponuntax SCTpebOBCKOW CBUTHI XXMBETCKOMO sipyca M C HECornacnem nepekpbIBalOTCA HOPCKMMUN
necyaHukamu. NonoxeHne HWXHEW rpaHnLbl PPaHCKOro Apyca OUCKYCCUMOHHO. B n3yyaemom
paspes3e B CBA3M C PeOKOCTbI0 UCKOMaeMbIX OCTATKOB (Npexae BCero, KOHOOOHTOB) OHa NPOBO-
ANTCSA YCNOBHO B OCHOBAHUK YannbIrMHCKMX crioes (rn. 140.2 m). N3 122 obpa3suos kepHa (cpea-
Hum BecoMm 0.3-0.5 kr) 77 npob cogepxaT KOHOAOHTOBbIE 3AneMeHThI (Bcero 4795 ak3emnnspos),
30 npob — ckonekogoHThl (524 3k3.) 1 11 Npob — popammHndepbl (42 pakoBUHBI).

Mo koHOOOHTaM BbiAeNeHO 6 KOMMMEKCOB (puC.), AN KOTOPbIX NMpOBedeHa Koppensauus
C MECTHbIMW 30HanbHbIMW NoApasAeneHnaMmn LeHTparnbHbIX paroHoB BocTovHo-EBponenckon
nnatopMbl: OAMH OS5 aHanoroB TUMaHCKOro ropm3oHTa (COOTBETCTBYET MECTHON KOHOOOHTO-
Bon 30He P. alatus), ABa B capraeBCKOM ropu3oHTe (COOTBETCTBYIOT MECTHOM 30He P. reimersi)
n Tpn B cemunykckom (1, 2 — 3oHa P. efimovae n 3 — 3oHa P. aspelundi). Cyga no npeobna-
AaHnio nkpnogoHTua (59 %), AN TUMaHCKOro BpeMEHU XapakTepHbl Hanbornee MenkoBogHble
npubpexHble ycnosnsa nkpuogmaHon buodbaummn. B capraesckoe Bpemsi ond nonurHatung, yse-
nnyueaetcs, baccenH yrnybnsetcsa. B ceMnnykckux Komnnekcax 3aMeTHOe KONu4ecTBO npea-
ctaButenen Mesotaxis n Ancyrodella, a Takke yBenuyeHne obLiero BngoBoro pasHoobpasms
yKasblBaeT Ha npogorxawLleeca yrnybneHne b6accenHa. B peunukom (METUHCKOM) ropusoHTe
KOHOOOHTbI HE BCTPEYEHbI, B BOPOHEXCKOM — MPUCYTCTBYIOT eAnHUYHbIE P. unicornis.

Mo ckonekogoHTaMm BblAeneHo S5 KOMMEKCOB: ABa B CapraeBCKOM, [ABa B CEMWUITYKCKOM Y
OOWH O6LLMI AN BEPXHEN YacTu CEMUITYKCKOrO, METUHCKOrO N BOPOHEXKCKOIO ropu3oHToB. Kom-
Nnekcbl MO CKONEKOAOHTaM COMOCTaBIEHbl C KOHOQOHTOBbLIMM accouunauuamm (puc.). Hecoena-
OEHVEe rpaHnL, CNoeB, COAEPXKaLUMX KOMMMEKChbl CKONEKOAOHTOB M KOHOO4OHTOB, 06bACHAETCS
pasHuLEN SKONOrM4ecknx pakTopoB CyLLEeCTBOBAHNS BEHTOCHbIX W Nenarn4eckmux XXMBOTHbIX.

dopamumHudepbl NpeacTaBneHbl AByMSA Pe3Ko pas3fiMyHbIMU MO TaKCOHOMUYECKOMY COCTaBy
N pasHoobpa3unio KoMmniekcamm (pu1c.), OTBeYaroLWMMnN, COOTBETCTBEHHO, CapraeBCKOMY 1 CEMU-
nyKCKoMmy ropusoHTam. [NepBbin Komnnekc 6eaeH No cocTaBy U COAEPXKUT TOMbKO NpeacTaBuTe-
neu poga Nanicella. Bropon — npeacTtaBrneH TakCOHOMUYECKU padHoobpasHbiMM NpeacTaBuTe-
namun Semitextularia n Pseudopalmula.

Ovnatanova N.S., Kononova L.I. Conodonts and Upper Devonian (Frasnian) biostratigraphy of central
regions of Russian Platform // Cour. Forsch. Inst. Senckenb. Ne 233. 2001.115 p.
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LITHOLOGY AND ISOTOPE GEOCHEMISTRY (5'*C, 6'*0) OF CARBONATE DEPOSITS
OF THE BASHKIRIAN STAGE HYPOSTRATOTYPE SECTION AT THE ASKYN RIVER
(SOUTHWESTERN URALS, BASHKORTOSTAN, RUSSIA)

Viadimir N. Kuleshov', Kuliash M. Sedaeva? Valery M. Gorozhanin®, Elena N. Gorozhanina’

'Geological Institute of RAS, Moscow
2Moscow State University, Moscow
SInstitute of Geology, Ufa Science Center, Russian Academy of Sciences, Ufa

Lithology and isotope composition of carbonate deposits of the Askyn river sequence (south-
western Urals, Bashkortostan) were studied. A full complex of transit beds from Lower (Missis-
sippian) to Upper (Pennsylvanian) Carboniferous occurred here, including upper horizons of
Serpukhovian Stage, Bashkirian and lower horizons of Moscovian Stages (Putevoditel..., 1975;
Nemerovskaja, Alekseev, 1993; Kulagina et al., 2001). This sequence serves as the hypostrato-
type of the Bashkirian Stage (Geological..., 2002).

In the structure of the sequence, carbonate rocks of different compositions, lithology and
post-sedimentation changes occur; they are represented by interstratification of different litho-
logical types of limestones: microgranulare (micritic-microbial), detrital (biomorphic), oolitic, and
their transited specifies. Dolomites are presented also.

The multiplicity of lithological types indicates that carbonate rocks were formed in various ma-
rine environments, by climate aridization at the end of the Mississippian and by the humidization
at the beginning of the Pennsylvanian, against the background of a changing sea level.

6"*C and &'%0 in the studied carbonates vary within broad boundaries: from —3.0 to 4.1%. for
0"3C (PDB), and from 24.7 to 30.0%o. for 880 (SMOW); their distribution in the sequence is irregu-
lar with numerous excursions to both negative and positive values, which reflects the diversity
of environments and conditions during the formation of carbonate deposits: from normal-marine,
remote from shore area, to coastal-marine brackish-water, desalinated, by passive or enhanced
hydrodynamic regime.

It can be assumed that sedimentation at the end of the Serpukhovian (C,s) occurred in shal-
low-marine and at times extremely shallow, lagoonal conditions. The regime of the basin did not
remain constant—it experienced shallowing and short drainage. A decrease of its water area with
the appearance of extremely shallow coastal and marine environments, with a passive or rela-
tively increased hydrodynamic regime took place also. This is indirectly evidenced by the pres-
ence of biocorroded and often almost completely mikritized shells of small foraminifera and other
biogenic remains, and the presence of small interlayers of oolitic limestones near the roof of the
Mississippian (C,s) formation. At times, the introduction of normally saline sea water occurred.

Formation of C,b-C,m carbonate rocks occurred in the shallow-marine environments. Insig-
nificant variations in C- and O-isotope composition of carbonates of Bashkirian and Serpukho-
vian Stages in the sequence were due to regional and local causes: bioproductivity of sedimen-
tary basins, desalination and transgressions of sea waters. Negative excursions of 8'*C indicate
an increase of the role of oxidized organic carbon (C, ). Positive data are an evidence of an
increase in bioproductivity and rate of buried organic matter. Fluctuations of 'O are a conse-
quence of periods of desalination paleobasins, humidization of climate and ingressions of sea
waters.

Note that, in general, there is no clear correlation between &'*C and &80 values and the litho-
logical type of rocks, although the biomorphic and polytaxonic detrital limestones of the Upper
Bashkir Substage are generally characterized by a more heavy isotope composition of carbon
and oxygen.

The most significant isotope trend in the studied sequence is observed in the lower layers of
the Bashkirian Stage (on the boundary of layers 6 and 7, numbered according to Z.A. Sinitsyna
(Putevoditel..., 1975)). A positive excursion of 8'3C (from —3.0 to 2.1 %o) and 88O (from 24.8 to
30.0 %o) is noted here.
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This positive carbon isotope trend is global, manifested in the same age formations of many
regions of the world (Europe, the Urals, etc.), and is a consequence of the global cooling (gla-
ciation of Gondwana) and the mass burial of organic carbon from vegetable and, in part, animal
origin. It can serve as a geological time mark (first order) in the correlation of the transitional
strata of Mississippian and Pennsylvanian in carbonate sequences of different parts of the world.

The change in sedimentation conditions recorded on the basis of isotopic data is located
slightly higher (at 3.0 m) than the current position of the biostratigraphic boundary between the
Lower (Mississippian) and the Upper Carboniferous (Pennsylvanian).

Carbonate rocks of the Serpukhovian Stage of the Mississippian and the lower horizons of
the Bashkirian Stage of the Pennsylvanian (layers 5—6 according to Z.A. Sinitsyna) in the Askyn
river sequence are characterized by the lightest values of 8'*C (negative) and 80, but overly-
ing deposits of the Bashkirian Stage (layers 7 and higher according to Z.A. Sinitsyna) and the
Moscowian Stage show a heavier carbon isotope composition. This indicates different isotope-
geochemical sedimentological cycles of formation of the lower and upper parts of the studied
section. Therefore, the “transition layers” of limestones in the studied sequence, lying at the base
of the Bashkirian Stage (layers 5—6 according to Z.A. Sinitsyna), and carbonates of the Serpuk-
hov Stage form a unified isotope-geochemical sedimentation cycle.

Relatively sharp excursions of the isotopic composition of oxygen and carbon, observed at
certain levels of the section, can be associated with frequent changes in carbonate accumula-
tion conditions and, in some cases, apparently with post-sedimentation transformations. Detailed
lithological studies have revealed that this may be due to crystallization (or recrystallization as a
result of the hypergenic processes, for example, paleocarst), dolomitization and silicification in
zones of increased permeability of carbonate rocks.

The work was carried out in accordance with the state task Ne 0135-2016-0017: “Isotope-geochem-
ical indicators of the age and nature of chemostratigraphic markers and stages of lithogenesis in the
sedimentary sequences of the Late Precambrian and the Phanerozoic”; state order No. 0252-2014-008:
“Isotope-geochemical reconstructions of paleogeographic environments of the South Ural Mountains on
the Riphean-Vendian Boundary”, and the state task Ne 0252-2014-0002: “Geological Development of the
Southern Urals at the Orogenic Stage”.

Kulagina E.l., Pazukhin V.N., Kochetkova N.M. et al. Stratotipicheskie i opornie razrezy bashkirskogo
yarusa karbona yuzhnogo Urala. Ufa, Gilem. 2001. 139 pp. (in Russian).

Nemirovskaya T.1., Alexeev A.l. Konodonty bashkirskogo yarusa razreza Askyn (Gornaya Bashkiria) //
Bull. MOIP. Otd. geol., 1993, Vol. 3, Ne 1, pp. 65-86 (in Russian).

Putevoditel exkursii po razrezam karbona Yuzhnogo Urala (Bashkiria). Moscow, Nauka. 1975, 184 pp.
(in Russian).

The Geological Time Scale 2012. Vol. 1-2. (Editors: Felix M. Gradstein, James G. Ogg, Mark D. Schmitz,
Gabi M. Ogg), ELSEVIER, Amsterdam—Tokio, 2012, 1144 pp.

110



MANGANESE ORE BASINS OF NORTHEASTERN EUROPEAN RUSSIA
AND URALS IN THE LATE PALEOZOIC: MAIN FEATURES OF DEVELOPMENT
AND REGULARITIES OF MANGANESE ORES FORMATION

Vladimir N. Kuleshov’', Alexei I. Brusnitsyn?, Elena V. Starikova?

" Geological Institute of RAS, Moscow
2Department of Mineralogy, St. Petersburg State University, St. Petersburg
3VSEGEI, St. Petersburg

Manganese ore deposits and ore occurrences of the Northeastern European Russia as well
as Polar and Southern Urals form the Novaya Zemlya-Paikhoy-Ural manganese ore region, and
belong to the Middle and Late Paleozoic manganese epochs (Kuleshov, 2016).

In the Middle Paleozoic epoch (Silurian-Devonian), the accumulation of manganese
occurred in basins of two types. One of them, the South Urals, containing the deposits of
the Magnitogorsk group (Kyzyl-Tash, Kazan-Tash, Urazovsky, Kozhaevskoe, Faizulinskie,
Bikkulovskoye, Kusimovskoe, etc.), was characterized by the depositions of manganese
bearing volcanogenic and hydrothermal sedimentary rocks and silicites, and developed in
conditions of an active oceanic margin. These deposits are considered as hydrothermal-
sedimentary (Brusnitsyn et al., 2016).

The second type, which includes the Paikhoy-Polar Urals manganese ore basin (the
occurrences of Pai-Khoy and the Sob River area, the Parnok deposit) was apparently a marginal
(paleocontinental) sea. Manganese rocks are included here in siliceous and clayey-siliceous-
carbonate (in different proportions) sediments, often with high concentrations of Corg. This
Mn-bearing basin existed until the end of the Middle Paleozoic, and at different stages of its
development was characterized by periods of hydrogen sulfide contamination.

It is assumed that the sources of manganese of the Parnock deposit and occurrences of
Pai-Khoy were hydrothermal solutions (Brusnitsyn et al., 2016; Starikova, Kuleshov, 2016). The
genesis of the occurrences of the Sob group is interpreted from the position of the sedimentary-
diagenetic model (Brusnitsyn et al., 2017).

Inthe Carboniferous, there was no significant primary accumulation of manganese carbonates,
they were formed in the early diagenesis (insignificantly), and later—in late diagenesis, or
catagenesis (predominantly).

At the end of the Paleozoic (Late Paleozoic epoch), an “outbreak” of manganese accumulation
is observed. The epicenter of ore formation in the manganese ore basin has moved from
the southeast to the northwest, to the Novaya Zemlya-Paikhoy basin (the figure shows the
approximate position of the Mn-ore basins).

In the Early Permian, Mn-basin stretched from the North Ural on the east, Pai-Khoy in the
south and covered the islands of Novaya Zemlya (Voyakovsky et al., 1984), and could probably
spread farther to the northwest.

Initially, iron and manganese accumulated in oxide form. At the stage of diagenesis,
when manganese oxides interacted with organic matter, manganese-containing carbonates
(rhodochrosite, kutnogorite, manganous calcite) were formed. They were characterized by a light
carbon isotope composition. It was typical for all types of manganese ore basins of the Middle
and Late Paleozoic that existed at that time in the Urals and the Northeast of the European part
of Russia.

Economically important Mn-ore deposits are formed in the zone of modern and ancient
hypergenesis.
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AMMONOIDS AROUND THE ARTINSKIAN-KUNGURIAN BOUNDARY
IN THE MECHETLINO-3 SECTION (SOUTHERN CISURALIAN REGION)

Ruslan V. Kutygin

Diamond and Precious Metal Geology Institute, Siberian Branch of the Russian Academy of Sciences,
Yakutsk, Russia

AMMOHOUOEU APTUHCKO-KYHI'YPCKUX MOMPAHUYHbIX OTIIOXXEHUNA PA3SPE3A
MEYETI/IMHO-3 (FKOXKHOE NPEAYPAIJIbE)

P.B. Kymbi2uH

MHecmumym aeonoauu anma3sa u 6nazopodHbix memarinos CO PAH, Slkymck, Poccus

Ana obocHoBaHMSA rpaHnLbl apTUHCKOTO U KYHIYPCKOrO sipyCOB MO aMMOHOMAESIM NepBoCTe-
NMeHHbIM SIBNSAETCA BbIiCHEHME OuocTpaTurpadmyeckon nocnenoBaTernibHOCTM aMMOHOUAHbIX
KOMMMeKCcoB B noteHumanbHoM [MobanbHoM ctpatotune rpaHnubl (GSSP) apTUHCKOro 1 KyH-
rypckoro sipycos — pa3pese MeuetnnHo-3 (Kapbep). lNepBoHayanbHO B Kapbepe BCKpbIBANUCh
2.5 M BEpXHen YacTn CaprmHCKOro 4 M capaHMHCKOro roOpM30HTOB, rpaHnLa Mexay KOTOpbIMU
COBMeELLaeTCs C apTUHCKO-KYHrypckum pybexom (Chernykh et al., 2012). B 2016 r. pabouen
rpynnou nog pykosoactsom B.B. YepHbixa n M. CyHratynnuHom BHU3 No CKIMOHY OT Kapbepa
Oblna NponoxeHa KaHaBa, B KOTOPOW BCKPbINMCb AOMNOMHUTENbHbIE Bonee 7 M pa3pesa apTuH-
CKOro sipyca. Ha HecKonbkux ypoBHSAX apTUHCKOro MHTepBana 6binv cobpaHbl MHOrOYUCIEHHbIE
aMMOHOMAEN, TAKCOHOMUYECKMI COCTaB KOTOPbIX CXOA4EH C NPUBEAEHHbIMU paHee crnnckamu
n3 paspesoB MeuvetnunHo-2 n MeuetnunHo-3 (Bowiko, 2010; Chernykh et al., 2012). 3gecb Ha-
bniogaeTtcs JoMuHMpoBaHue poda Uraloceras — B OCHOBHOM NpeacTaBuTenn Mopdonornyecku
pasHoobpasHon rpynnbl U. fedorowi n dopmbl ¢ rpyObiM NpoonbHLIM OPHAMEHTOM, OTHOCUMbIE
k Bugy U. suessi. CyLiecTBEHHO pexe BCTpeyaloTca Buabl poaa Paragastrioceras — P. verneili n
P. karpinskii. NocnegHue apTUHCKMe ammMmoHouaeun 6binv obHapyXeHbl B KPOBME NPOCnos opra-
HOFEHHbIX N3BECTHSAKOB Cros 6 (34ecb 1 ganee NpUBOAMTCA NOCNONHasA pas3buBka, BbINOMHEH-
Has LA. MuseHcom (cm. Kotlyar et al., 2016, fig. 8)), uto Ha 2.4 M Huxe ykaszaHHon (Chernykh
et al., 2012) apTUHCKO-KYHIYPCKOM rpaHuubl. Ha aToM ypoBHE, KpOME NPUBBLIYHOrO KOMMJSeKca
ammoHougen rpynnel U. fedorowi, BCTpe4aoTcsa MENKopocrnble Y3KMe UHBOSOTHbIE PaKOBUHbI,
npeasaputenbHO onpeeneHHble kak Clausiuraloceras? sp. OHn 0bnagatoT NPOMEXYTOYHbIMN
Mexay nosgHeaptuHckumu U. fedorowi v kyHrypckumu Clausiuraloceras npusHakamu. Beliwe no
pa3pe3y HabnogaeTca Tonia NPeNMyLLLECTBEHHO MMIMHUCTO-TEPPUTEHHBIX OTNOXEHUA apTUHa,
B KOTOPOW amMOHOMAeN He oBHapyXeHbl, a caMyn nopodbl Ans Nogo6HbIX HAaXo4oK BbIrNAAAT
ManonepcneKkTMBHbIMK, 3a ucknodeHnem asyx 10—-15 cm npocnoes n3BecTHAKOB (crnown 8 n oc-
HoBaHue cnoga 10). Cyaqa no onucanuto paspesa (Chernykh et al., 2012) UMEHHO B n3BECTHAKAX
cnos 8 (cornacHo nocnornHown pasbuske b./. Yysawosa n B.B. YepHbix — 310 cnow 4) M.C. Bow-
Ko cobpan un onpegenun 6oraTbli KOMMIEKC aMMOHOUAEN, CoAepXaLlmi, KPOMe apTUHCKUX Tak-
COHOB, TaKxe cuuTatrowmmca KyHrypckum sug, Clausiuraloceras tchuvashovi.

B 5—-15 cm npocnoe cpeaHe-KpynHO3EPHUCTbLIX M3BECTKOBO-MMIMHUCTBLIX NeCYaHUKOB criost 12,
B 1 M BbiLle NOAOLLBbLI KYHIYPCKOTO sipyca NosBNATCA nepBble eauHnyHble Clausiuraloceras sp.,
BEPOSATHO, OTHOCALLMECSH K KYHT'YPCKOMY aMMOHOMAHOMY KoMmnnekcy. B ocHoBaHun cnos 14 pac-
CesiHbl MPenMyLLEeCTBEHHO MerKMe pakoBuHbl ammoHounaewn: Clausiuraloceras sp. nov., C. sp. 1
(puc. 1) n Uraloceras sp. IHTepecHO, 4YTO HM OAHOro NpeacTaBuTenst poaa Paragastrioceras Ha
3TOM YypOBHE BCTpeYeHo He Bbino. B BepxHen Yactu cnos 14 umeerca ToHkun (1-3 cm), mecta-
MU BbIKITMHUBAIOLLUICS, NPOCHon rpyboo6noMO4HOIo M3BECTKOBOMO Nnec4yaHuka, B KOTOPOM 06-
Hapy>xeHa HebonbLUas pakoBMHA roHMaTMTa C MAOCKMMW NOKaTbiMU YMOOHaMNbHbIMU CTEHKaMM
N 3a0CTPEHHbIM YMBOHanbHbLIM KpaeM, npeaBapuTeribHO onpeaerneHHas kak Uraloceras? sp. 1
(puc. 1a).
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Puc. 1. Kungurian ammonoids of the Mechetlino-3 Section: a - Uraloceras? sp. 1, ak3. 213/3 (x2), b—g —
Clausiuraloceras sp. nov.: b—d — ak3. 5597/9 (x3), e — specimen 213/2-2 (x3), specimen 213/2-1 (x3),
specimen 213/2-3 (x3); h-k — Clausiuraloceras sp. 1, specimen 5597/16 (x4.5); all scale bars 2 mm

Ocobbii uHTepec Bbi3biBaeT BuA Clausiuraloceras sp. nov., NpeacTaBnAlLWMIA PpaHHEKYH-
rypckum atan pas3sutusa naparactpuouepatua. Pog Clausiuraloceras, BeposTHO, npousoLlen ot
ogHoro 13 npeacrasutenen rpynnol Uraloceras fedorowi. MNpu o6ocobnennn knaysuypanouepa-
COB OT yparnoLepacoB B KOHLE apTuHa MPOUCXOAUNO CYXEHWe PakoBWHbI, YCUINEHNE CTEMNeHU
WHBOMNIOTHOCTU PakoBMH U 06bemnemocTn 060pOTOB, YNpPOLLEHME NTONACTHOW MNHWUM, BblpaXa-
tOLLIENCS B CUMBbHOM pacLumpeHMm 6oKOBOW nonacTu 1 CnpsiMNeHnn cTeHok. B Havane kyHrypa
MopdoreHeTnYeckuin paspbie Mexay pogamu Uraloceras v Clausiuraloceras cylLiecTBeHHO yBe-
nnyurcs, npu 3ToM Kraysuypanouepachl npuobpenn obwmpHbIn Habop cneunduyecknx npm-
3HaKOB.

Haxopgka Clasiuraloceras sp. nov. B 30He Neostreptognathodus pnevi kangnaata GSSP rpa-
HULIbl @pPTMHCKOIO M KYHIYPCKOro SipyCOB MO3BONMNa BblAENUTb B OCHOBAHUWN KyHrypa camocCTo-
ATenbHbIN BUoCTpaToH, NpegBapuTenbHO obo3HavaeMbln Kak criov ¢ Clasiuraloceras sp. nov.
HwxHsaa rpaHuua aToro 6uocTpaTtoHa NpOCTPaHCTBEHHO GNmM3ka K rpaHuue apTMHCKOMO U KyH-
rypckoro sipycoB. BbisiBneHHble 0COBEHHOCTU OHTOreHETMYECKOro pasBuUTUS U U3MEHYMBOCTU
Buaa C. sp. NOV. pacKpbIBaKOT NULLb Masylo YacTb OOLLEeN KapTUHbI IBOMIOLMOHHOIO pasBUTUS
apTUHCKO-KYHrypckux naparactpuouepartua lNpeaoypanes. Ons BbiACHEHUA ocobeHHoCcTen au-
BepreHunn y 6nmskux cpopm pogos Uraloceras v Clasiuraloceras v ganeHenwero mopdoreHesa
nocnegHero HeobxooMMoO U3ydeHue OHTOreHesa M uamMeH4MBocTM rpynnbl U. fedorowi n Bcex
npeactasutenen poga Clasiuraloceras.
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Boriko M.C. AMMOHOMZAEN N3 apTUHCKO-KYHIYPCKMX OTNOXeHun paspesa MeuetnvHo (KOxHbii Ypan) //
Bronn. MOWM. Ota. reon. 2010. T. 85. Bein. 5. C. 33-39.

Chernykh, V.V., Chuvashov, B.l., Davydov, V.l., Schmitz, M.D. Mechetlino Section: A candidate for the
Global Stratotype and Point (GSSP) of the Kungurian Stage (Cisuralian, Lower Permian) // Permophiles.
2012. Iss. 56. P. 21-34.

Kotlyar G., Sungatullina G., Sungatullin R. GSSPs for the Permian Cisuralian Series stages // Permophiles.
2016. Iss. 63. P. 32-37.

114



ON THE SAKMARIAN-ARTINSKIAN INVASION OF BIOTA IN THE VERKHOYANSK-
KOLYMA WATER AREAS FROM THE URALIAN AND NORTH AMERICAN REGIONS
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Yakutsk, Russia

O NMPOHUKHOBEHWUU YPAJIbCKUX N CEBEPOAMEPUKAHCKUX BUOT
B BEPXOAHO-KOJIbIMCKUE AKBATOPUUN HA PYBEXE CAKMAPCKOIO
N APTUHCKOIO BEKOB

P.B. Kymbi2uHn

WHecmumym aeonoauu anma3sa u 6nazopodHbix memarnos CO PAH, Skymck, Poccus

[MorpaHn4HbIN CakMapcKo-apTUHCKUIM MHTepBan B BepxosiHbe npeacraeneH Hanbonee mopu-
CTbIMM OCaZiKaMn 4MINCKOro rOPU30HTa, HAKOMMBLLMMWCS B NEPUOA NpeaenbHOro otaaneHnsa ot
LieHTpanbHo-BepxosaHckon akBaTopun opoOHTaribHOM YacTtun aenstbl peku MNaneo-Burnon, B yc-
noBuAX nogbema ypoBHA MupoBOro okeaHa, BEPOSITHO, CBA3AHHOro € rnobanbHbIM noTense-
HMeM. JTU KpynHble COObITUA HaLNKU oTpaxeHue B Buoreorpadnyecknx Yyeptax, KacarwLumxcs
MUrpauumn Mopckux B1oT, B TOM Yncrie aMMOHOUAEN.

C cakmapcko-apTUHCKMM BuocTpaTurpaumyecknm pybexxoMm MpUHATO CBA3bIBaTb MOsiBMe-
HWe B paspesax HwxHen nepmn Cesepo-Boctoka Asum roHmatutoB poga Neoshumardites, vs-
BECTHOIO TakXe B OCHOBaHWM apTUHCKOro spyca Ypana. B Ypanbckom pernoHe apean 3Toro
poda Oblfl 0O4eHb HEe3HauUTeErnbHbIM U He 3axoaun 3a npegernbl KOXHO-Ypanbckown akeBaTopum
(puc. 1). Ha CpegHem n CeBepHoM Yparne HeolwymapauTbl HE U3BECTHbI, TEM YAUBUTENbHEE
Haxogka nogsuaa N. triceps hyperboreus, mopconorndeckn odeHb 6rM3Koro K KXKHO-yparnbCKo-
My N. triceps triceps, B 34MACKON CBUTE NpUyCTbEBOW YacTu p. benemxn 3anagHoro Bepxos-
Hbs (PyxeHues, 1961; KyTbiruH 1 ap., 2010). MHTepecHo, 4TO BEPXOSTHCKUIA HeolyMapauT 6bin
obHapyxeH B.H. AHOpraHOBbLIM B pakyLLHAKOBOM MpOCoe, cogepxalliem TakcoHbl bpaxmonog
(Meperoenos un ap., 2009), manoxapakTepHble Ansi BepxosHbs, HO LWMPOKO pacnpoCTpaHeHHbIe
B Ypanbckom pervoHe. B ocobeHHocTM 31O Kacaetcs Buga Uraloproductus stuckenbergianus,
MMEBLLEro B Ha4yane apTUHCKOro Beka OOLIMPHbIN apean, npoTarmeatowwmnnes ot KOxHo-Ypanb-
ckoro 6accenHa go Hosow 3emnu 1, BO3MOXHO, TanMbipa, C BEPOATHbIM LIEHTPOM paccerneHus,
pacrnornoXeHHbIM B Npegenax Nevyopckon naneoaksaTtopum.

Ha OmonoHckoM maccuBe Takke U3BECTHa Haxo[dka HeoLyMapauToB, MO NOSBNEHNI0 KOTO-
pbIX B BEPXHEW YaCTU MYHYTy>KaKCKOro ropusoHTa paHee oboCHOBbIBanach rpaHuua cakmap-
CKOro 1 apTuHckoro Apycos (MaHenuH, 1984). N3yvyeHne oMONoHCKNX HeolymapanToB (KyTbirvH,
MaHenuH, 2013) nokasano, YT0 MOPGONOrMYECKM OHN Brivke K ceBepoamMepuKaHCKMM COMOro-
nutuaaMm, Hexenwn ypanbCkuM. OHKW, BEPOATHO, SABMSIOTCH HENOCPEACTBEHHbLIMU MOTOMKaMMU
Buaa Andrianovia sp. nov. (= «Neoshumardites cf. sakmarae»), obHapy>eHHOro B CakMapCKo-
ApPTUHCKMX OTNOXeHUAX nonyoctpoBa beépH, 0. Ancmup (Nassichuk et al., 1965). PaHee 6bino
caenaHo 060CHOBaHWE OOTPULIENCOBOrO BO3pacTa OMOJSIOHCKUMX HEOLUyMapauTOB U BCTPEYEH-
HbIX COBMECTHO C HUMW MHorouucrieHHbix Uraloceras omolonense (Kutygin et Ganelin, 2013).
MocnegHwuii BMA M3BECTEH Takke B paspese NpuyCcTbeBOW YacTu p. [lbenemxkun (HUXe YpOBHS
c N. triceps hyperboreus) n, BeposTHo, B CeBepHOM [proxoTbe.

Cnegyetr OoTMETUTb, YTO B OOHOM MeCTOHaxoxaeHuu ¢ Andrianovia sp. nov. NOnyoCcTpo-
Ba BbbépH ceBepoamepuKkaHCKMMK Konneramy Obin obHapyxeH Takke npeacTaBuUTENb poaa
Uraloceras, oveHb 6nunskmm k Bugy Uraloceras kolymense, conytctBytowemy U. omolonense,
a Takke Bua Metalegoceras crenatum, U3BeCTHbIM B 34YMNCKOWN CBUTE BEPXOBbLEB p. Tymapbl
(AHgopuaHos, 1985).
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Puc. 1. Sakmarian-Artinskian invasions of biota in the Verkhoyansk-Omolon waters: Areas:

A — Neoshumardites triceps triceps, B — Uraloproductus stuckenbergianus; localities: 1 — Arctic Canada,
Ellesmere Island, Bjorne Peninsula, 2 — Omolon massif, Munugudzhak River, 3 — Okhotsk Region,

Inia River; 4, 5 — Verkhoyansk Region, upper reaches of the Tumara River; migrations: 7, 2 — Late
Sakmarian — inter- and intraregional, 3 — Early Artinskian, interregional

Ha ocHoBe aHanusa mopdonornyeckon 6nm3ocT BUOOBbLIX TAKCOHOB aMMOHOMAEN MOXHO
caenatb criegyowmn BeiBog. B nepnoa notenneHna n MakcumarbHOro nogbema ypoBHS MUPO-
BOro oKeaHa Habnwoganucb OBe XPOHONOrMyeckn 6rnmskme BOSHbI NPOHUKHOBEHUSA YpanbCKUX
N ceBepoamMepuKaHckux 61MoT B akBaTtopun BepxosiHo-KonbiMckoro permona.

B nepuwopg nepsBow BOMHbI, NPOMCXOAMBLLEN B KOHLIE CaKMapCKoro Beka, 3 CBepapynckoro
H6accenHa B OmonoHckoe mope n 3anagHo-BepxosaHckuin cektop BepxosiHckon akBaTopum nNpo-
HUKNWN KPYMHble 3K30TuMYeckne npeacrtasutenn comoronutug (Neoshumardites?) n metanero-
uepatug (Metalegoceras). Bo3aMOXHO, YTO B 9TO BpeMsi Mexay permoHamy Takke npoBoOauMrca
obmeH naparactpuouepatngamu rpynnel Uraloceras omolonense. BTtopas BornHa, nponsoLwlea-
lWwas B Hadane apTUHCKOrO BeKa, XxapakTepusyeTcsi NPOHMKHOBEHMEM B BepxosHckuii bacceinH
FOXKHO-yparnbCkux comoronutng poga Neoshumardites, a Takke pasHOOb6pa3HbIX ceBepO-yparnb-
ckmx 6paxmonog. OaHako HY ypanbCckue, HU ceBepoaMepuKaHCKne MIMMUIPaHTbl HE CMOIK Npu-
CNOCOBUTLCS K MECTHBIM YCNOBUAM U B paHHEAPTUHCKOE BPeEMSl, C Ha4yanom nageHnsa ypoBHS
MUPOBOro okeaHa, oHU u3 BepxosiHo-OMOnoHcknx akBatopuin 6eccrnegHo ncyesnu.

Pabota BbinonHeHa no MNnany HAP MTABM CO PAH npwu YacTu4HON hvHaHCOBOW NOSAEPKKE rpaH-
Tamn POOU 15-45-05024 n 16-05-00306 1 BTopon sikyTCKOM KOMMMAEKCHOW 3KCneanuuu.
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SPECIFIC PERMIAN TRACE FOSSILS FROM EAST TAIMYR AND NEW SIBERIAN
ISLANDS, AND THEIR USABILITY FOR STRATIGRAPHY
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CNELUUDPUYECKMNE NEPMCKUE UXHODOCCUNUN BOCTOYHOIO TAUMbIPA
N HOBOCUBUPCKUX OCTPOBOB U UX CTPATUTPA®UNYECKOE 3HAYEHUE

A.B. Ky3abmu4ee, M.K. [JaHykanoea

leonoeuveckuti uHcmumym PAH, Mockea, Poccusi

[Mpun n3yyeHnn nepmMckmnx nopoa, obHaxatrowmxcs B 06pamneHmm mops JlanteBblix, HaMm BCTpe-
Yanocb MHOXeCTBO pas3HOObpasHbIX crieqoB XusHegeaTenbHoCcTU. Cpean 0BbIYHbIX, LLIMPOKO
pacnpocTpaHeHHbIX hopM Oblniv BCTpeYEHbl TPy rpynnbl BECbMa cneunguyecknx nXxHogoccu-
WA, O KOTOPbIX NONAET peyb B Aoknage. [epBble ABe rpynnbl Mbl Habnwganu B kNude Mbica
LiBeTkoBa (BOCTOYHbIM TariMbIp) B HMXKHENEPMCKMX Nopoaax. 34echb KpynHble (AeunMeTpbl) Nx-
HOpoCCUINMKM TYCTO HacbILWAT HEKOTOpble MMacTbl NecyaHuka. TpeTbsa rpynna Habnioganach
Heo4HOKpaTHO Ha HoBOCMBMPCKMX OCTpOBaX.

1. «lWHekn». lNpegctaBngalT cobor nonacTb, CMparbHO HaBUTYIO Ha CTEPXEHb ANNMHOW
30—40 cm. [lnameTp No BHeELIHEMY KOHTYpY nonactu 5—7 cm Beepxy u Ao 15 cm B ocHOBaHuUMW.
B oceBOM ceyeHun KOHCTPYKLMSA noxoxa Ha enky. CxoaHble obpasoBaHus B nuTepartype onu-
caHbl Kak Spirophiton (pogcteeHHuK 300cdukyca) (Miller, 1991), HO MopdoNornMYeckn OHU CUnb-
HO OTNMYalTCHA OT Hawmx LWHeKoB. CTpouUTeNu LUHEKOB NepPBbIMU KOSTOHU3NPOBanu HaMblTble
LUTOPMaMu necyaHble oTMenu n 6apbl 1 He BblAEPXKNBANM KOHKYpeHLMn ¢ bBruoton, 3acensasLuen
9TV NaHawaddTbl no3xe. Mbl He Habnoganu WHeKoB B BUOTYpOMpPOBaHHBLIX NecYaHKax.

2. «kMeTenkn» n «B6annoHbI» NPUCYTCTBYIOT B TEX e (paLmsax N Ha Tex e cTpaturpaduye-
CKUX YPOBHSIX, YTO U LLUHEKN, HO obpa3sytoT obocobneHHble nonynsaumm. OHM MOrMn COCYLLECTBO-
BaTb C ApyrMMun oopMamMy n BCTPEYAIOTCHA TaKKe B CUITbHO BUMOTYpOUPOBAHHbBIX NECYaHMKax.
OTO He MeHee nopasnTeribHble 0bpa3oBaHNA: B 06pbiBE OHM MHOTAA BbIMAAAT Kak cpes rpsaaku,
3acaXxeHHoW KopHensniogamu. [laHHas rpynna noxoXxa Ha HeKoTopble pa3HoBUAHOCTU Rosselia
(Knaust, 2017), HO oTrM4aeTcs OT HUX OTCYTCTBUEM LIEHTPASIbHOrO CTEPXKHS N KOHLIEHTPUYECKOW
CTPYKTYpbl. MeTenku npeactaBnsitoT cOB0M Ny4OK «NIMCTbEB» UK «NepbeB» BbicoTon 10-25 cm
n gnametpom 10—15 cm, pacTywmnx B6OK 1 BBEPX OT €4MHOr0 OCHOBAHWUS, CHABXXEHHOrO HOXKOM.
B HekoTOpbIX 3K3eMnnsipax BBEPX OT METENKM OTXOAUT AOMOMHUTENbHbIN Y3KUA Nyyok. B otnu-
yne OT LUHEKOB, METENMKU He UMeIT obbemMa, OrpaHNYEHHOTO KOPKOW: OHWU CIIOXEHbI TaknM Xe
nMecKkoMm, Kak 1 BMeLlatoLlasi nopoga, HO MpOKpaLLeHHbIM OpraHukon. Becneacresune okucneHuns
OpraHvKK, YepHasi okpacka 4acTo ucyesaet no nepudepun U KOHTypbl (OCOBEHHO B BEpXHEN
4YacTn) CTAHOBATCH HEYeTKMMU. MIHOrga okpacka ucdesaeTt NOfHOCTbI U OT METENOK OCTaloTCs
TONbKO TEHW, XOPOLLO 3aMETHbIE, €CNU UMW NPOHU3aH CNOUCTbIN Necok. OCHOBaHME U BHYTPEH-
HAS1 YacTb Ny4vka Hanbonee HGoraTbl OPraHMKOM N MHOTA4A NPeBpaLLalTCa B HeKoe nogobue KOoH-
Kpeumun. B aTom crnyvae nosiBnsieTcs 3aMeTHoe MacCUBHOE 40, U Takne oopMbl OMUCHIBaANUChH
HaMy B MapLupyTax Kak «bannoHbl». [1o dopme 1 pasmepy OHU NOXOXM Ha OrypeL, Unu rpyLuy,
KOTOpble B elle bornbLuern cTeneHn HanoMmHalT Rosselia, HO Takke NULeHbl KOHLEHTPUYECKON
CMOUCTOCTU N LLEHTPanbHOIO CTEPXHS.

3. «DPykonabl». 3TO Ha3BaHMe Bypbix BOOOPOCIIEN, KOTOPOE MPUMEHANOCH Takke A51s 0603-
Ha4YeHnsa NpobnemMaTnYHbIX CTPYKTYpP B rNyOOKOBOAHbLIX OTNOXEHUsX. Mbl onnceiBanu Ux B none
KaK «cnuparnbHble KyCTUKN». OTO BECbMa HEOObIYHbIE (POPMbI, 4ENCTBUTENBHO HAaNnoMuHatrLmne
pacTeHne C XOPOLLO COXPaHUBLUMMUCS YepenuTyaTbiMy YEPHBIMU TONCTbIMU «IMCTOBLIMM Nnia-
CTMHKaMM» LUIMPUHOW OKOMNO CaHTMMETPA, 3aKpyYEeHHbIMWU BOKPYr HEACHO Bblpa)KeHHOro ctebns.
lMoxoxune obpasoBaHMs onucaHbl kKak nxHodoccunusa Hillichnus, octaBneHHas nnosgHow ne-
neuunnogon (Bromley et al., 2003). Hillichnus — 3T0 KOMNNEKCHaa AOBOMbHO peakas CTpykTypa
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C HECKOJSTbKMMW XapakTepHbIMK anemeHTamun. B Hawmnx npumepax npeacTtasrieH ToNbKo OAWH 13
HUX. Mbl BUugenu «dgykonabl» B GONbLIOM KONMYECTBE OOHaXXEHUN, HO OCTallbHbIE 3NEMEHTbI
Tak 1 He ObInn obHapyxeHbl. Ckopee HabnogasWNNCS y30p 06pa3oBaH CryYyarlHbIMU CEeYeHU-
MU U3BUMUCTbIX XOAOB MUTaHUSA, 3aNOfIHEHHbIX OTXOA4AMU XU3HEAEeATENbHOCTU, OT KOTOPbIX
3aMeTHbIMW OCTanucb TornbKo BbiNykrible «MeHucku» (backfilled meniscate burrows). Kak 661 To
HM BbINO 3Ta CTPYKTypa BeCbMa crneunduryHa 1 nerko orno3HaeTcs B rMyboKOBOAHbIX pa3pesax
nepmMmu Ha o. benbkoBckui 1 B 3anagHon YacTtu o. KotenbHbin. B 6eperoBbix 0OHaXXeHMsIX nepmMmm
BocTouHoro Tanmbipa «cnupanbHble KYCTUKMY» Mbl HE HaLUNW, BEPOSATHO, BCNeACTBME TOro, YTO
TaM BCKpPbITbl Boree BbICOKME TOPU3OHTLI. Camble HWXHWE FOPU3OHTLI NepMu Mbl Habnoganu
B KepHe CckBaxuHbl AX-2, npobypeHHon Ha BocTouHom Tanmeblpe, rae brnaronony4yHo obHapy»xu-
NN Takne e NXHOTEKCTYpPbI, NPEANONIOKMUTENBHO Ha TOM Xe cTpaTurpadnM4eckoM ypoBHe.

BbiBoabl. Bce ynomnHaswmeca obpasoBaHus BeCbMa cneunduyHbl U Nerko naeHTudu-
umpytotca B norne. epBble ABe rpynnbl NPUypoOYEHbl K MENKOBOLHO-MOPCKUM OTIIOXEHUSIM.
B uumknuyHoM paspese nosgHero naneos3os BoctoyHoro Tammblpa nogobHble necyaHble da-
LU1KN NPUCYTCTBYIOT B BEPXHEM KapboHe, cpeaiHen 1 BEpPXHEN NepMu, O4HAaKO LLUHEKN 1 meTern-
KM NPUYypOYEHbl TOMbKO K BEpXam paspes3a HWKHEeNn nepMn 1 Ha ApPYrnx YPOBHSX OTCYTCTBYHOT.
EOouHcTBEHHOE M3BECTHOE HaM MecCTO, rae Habnoganucb CNUPOMUTOHbLI, aHaNOrMYHbIE HaLLIMM
LLIHEeKaM, 3TO HWXKHEe-cpeaHenepMckme oTnoxeHnsa Ha 6eperax 6yxtel Tuxas, [Npumopckun kpaw
(http://www.ammonit.ru/text/1391.htm). «®Pykongbl» NpuypoyeHbl K rny6oKOBOAHLIM OTIOXe-
HusM. OHW Habnoganucb NPUBNM3NMTENBHO HA OOHOM U TOM Xe cTpaTurpaddMyYeckoMm ypoBHe
Nno pasHble CTOPOHbI Mops JlanTeBbix. BO Bcex pa3pes3ax, B KOTOPbIX Obifn BCTpeYEHbI nepe-
YMCIEHHbIE NXHOOCCUNMK, Knaccudeckasi goayHa OTCYTCTBYET, MO3TOMY OHW npuobpeTatoT, No
KpanHen mepe, permoHanbHoe KOppensumMoHHoe 3HadyeHmne. Mbl He ncknovaeM, YTO HEKOTOpbIe
MXHO(OCCUIMM C ONUCAHHOW Bbille MOpdonornen cneunuyHbl MMEeHHO As NePMCKUX UNnn,
MOXeT ObITb, JaXe TONbKO Anst HWXHenepMmckux nopog. MNpucyTcTene «LWHEKOB» B AanbHEBO-
CTOMHbIX pa3pesax, BO BCeM NoAobHbIX TakoBbIM Mbica LiBeTKkoBa, NoATBEPXKAAET TaKy BO3-
MOXHOCTb. Mbl Hageemcsi, YTO NPUCYTCTBYIOLLME Ha COBELLI@HMM CNeunanmncTbl CMOryT ONo3HaThb
B UXHOPOCCUNUSX, OEMOHCTPMPYEMbIX B JOKIaAe, 3HaKOMble UM hOpMbI, HabnoaasLwnecs MMu
B pa3pesax nepMu Apyrmx permoHos.

Bromley R.G., Uchman A, Gregory M.R. et al (2003): Hillichnus lobosensis igen. et isp. nov., a complex
trace fossil produced by tellinacean bivalves, Paleocene, Monterey, California, USA. Palaeogeogr
Palaeoclimatol Palaeoecol 192:157—-186.

Knaust D. (2017): Atlas of Trace Fossils in Well Core: Appearance, Taxonomy and Interpretation, Springer,
209 p.

Miller M.F. (1991): Morphology and paleoenvironmental distribution of Paleozoic Spirophyton and
Zoophycos: implications for the Zoophycos ichnofacies. Palaios 6: 410—425.
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A TESTING OF THE MODELS OF LATE PALEOZOIC TECTONIC
AND PALEOGEOGRAPHIC EVOLUTION OF THE POLAR SEGMENT
OF THE PALEOZOIDES OF URALS BY DATING OF DETRITAL ZIRCONS

Nikolay B. Kuznetsov', Anna A. Soboleva? Elizabeth L. Miller, Oksana V. Udoratina?,
Tatyana V. Romanyuk *

" Geological Institute, Russian Academy of Sciences, Moscow, Russia
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3 Stanford University, Stanford, California, United States

4 Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, Russia

TECTUPOBAHWUE MOAENEN NO3AHEMNANEO30MCKOWU TEKTOHUYECKON
U NANEOrEOIPA®UYECKON 3BONMIOLIMK NONSAPHOIO CEFMEHTA MAJIEO30M[
YPAJA C NOMOLLBIO OATUPOBAHUA AETPUTHBLIX LUPKOHOB

H.B. Ky3Hneuyoe ', A.A. Cobonesa ?, 3.J1. Munnep 3, O.B. YOopamuHa ?, T.B. PomaHIok *

"leonoauyeckuli uHcmumym PAH, Mockea, Poccusi

2 lnemumym eeonoeuu Komu HL| YpO PAH, Ceikmsbiekap, Poccusi
3 CmaHghopdckuli yHugsepcumem, KanugopHusi, CLLA

4 Mncmumym ¢pusuku 3emnu PAH, Mockea, Poccusi

Ha ocHOBe aHanusa pesynsraToB A4aTUPOBaHUA OETPUTHBLIX LMPKOHOB (dZr), U3BneYeHHbIX
13 NeCYaHKOB ANKOCKON CBUTLI (KAapOOH), Ke4nenbCKowm CBUTLI (BEPXHMI KapOOH-HWKHAS MepMb)
N TYCMHOMN CBUTbI (HWXHAS nepmb) cBUT onsipHoro cermeHTa 3anagHoro Ypana, npoBegeHo
TeCTUpoBaHWe COBPEMEHHbIX NpeacTaBrieHMt 0 nosgHenaneo3onckon asonwoumm ypanug lo-
NApHOM YacTu YpanbCKoro NoKpoOBHO-CKNagyartoro nosca. finana3oH so3pactos dZr n3 AUOCKOM
cBuTbl (Npoba U04) — ot ~312 o ~415 mMnH neT co cTaTucTn4ecknm nukom ~357 MnH net (pu-
CYHOK, Anarpamma 1B). OTOT Anana3oH OTBETCTBYET BO3pacTaM MarMaTtu4eckux KOMMIEeKCOoB
BOCTOYHbIX 30H Ypana — BOCTOYHO-ypanbCKuUi «MNpOBEHaHC-CUrHany. Hanuune B necyaHukax
ANIOCKON CBUTLI TOMNbKO (!) 3TOro «nNpoBeHaHCc-CUrHana» 03HavyaeT, YTo BO BpeMS ee HaKOMMNeHus
B npegenbl MNMonspHoro cermeHTa 3anagHoypanbCKoro ocagovHoro 6accenHa knactmka nocry-
nana ¢ HaunHarLLero Bo3abiMaTbcs Ypanbckoro oporeHa. B.H. Ny4ykos (2010) paccmaTpuBaet
3TO KaK OTpaXeHue HavaBLUENCHa B paHHEeM KapboHe «Msarkom» konnumsmu. Mbl HasbiBaem 3TO
cobbITne paHHeypanbCKMM OpOreHe3oM W CBA3bIBaeM €ro ¢ 3akpbiTmem Bonkapckoro 3agyro-
Boro 6accenHa M CTONMKHOBEHMEM OCTPOBHOMW AYrM C Kpaem KOHTMHEHTa (PUCYHOK, Mpodusib
1A). B Habopax Bo3pacToB dZr n3 nec4aHukoB Kednenobckon (npoba U07) (pucyHok, anarpam-
ma 2B) u rycuHckon (npoba U20A) (pucyHok, anarpamma 36) cBUT 3adpmKcMpoBaHbl Kak BOC-
TOYHO-ypanbCKUW, Tak U NPOTOypanbCKO-TUMaHUN «NPOBEHAHC-CUrHanbI», U He3Ha4YUTEerNbHble
Konuyectea dZr c 6onee gpeBHMMK Bo3pacTtaMmu. Mbl 0GbsICHAEM 3TO TEM, YTO BO BpPEMS UX
HaKOMIEeHNs Ha YpOBEHb 3PO3MOHHONO cpe3a B OCEBOWN 30HEe pacTyliero YpanbCKoro oporeHa,
Hapsigy ¢ COBCTBEHHO ypanbCKMMM KOMMNNeKkcamu, Obinv BbiBEAEHbI KpaHWE BOCTOYHbIE YacTu
3anagHo-YpanbCKon 30Hbl, B CTPOEHUU (PyHOAMEHTa KOTOPbIX Y4acCTBYHOT KOMMIIEKCbl NPOTO-
ypanua-tumanug (pucyHok, npodunb 2A n cxema 3A). VIHbiIMy crioBamu, naneoTekToHn4Yeckas
1 naneoreorpadunyeckas cutyaumnsa KoHua kapboHa — Hayana nepmu B npegenax longpHoro
cermeHTa 3anagHoro Ypana sIBAsieTCA OTPaXKEHNEM «KECTKON», No TepmuHonormum B.H. My4ko-
Ba (2010), konnuann. Mbl npeanaraem HasbiBaTb 3TO COObITUE COBCTBEHHO ypanbCKUM OporeHe-
30M U1 CBSA3bIBAEM €ro C 3aKkpbiTemM lNaneoypanbCKkoro okeaHa.

VccnepoBaHus BbINONHEHbI Npu dhnHaHcoBoOW nogaepxke rpaHta PO Ne16-05-00259.
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PucyHor, Cmeea — nanedTexToOHW-ECKaA CXeMa W NpodMnK gnA 300X DOpMARIBSHWA NO30HENANEoIcACKY
KoMnnEkcoR sanafa MNonspsons Ypana, oxapakTeapuaoRakHeE DATHRORKAMA OETPHTHER LMpioHoR. [podun: 1A -
onakapboHa; 28 — ANANoaaHaro kapdoHa K parHel Nepm, 34— cxena ANa No3gHero Kapho-a W paHHER NepMm,

1-3 — 3HAKH HA NANSOTAKTOHWUSSCHOH CHame: 1 — OKSakk! (8], S0HTUHEHTE 11 BNOKH KORTMESHTANBHOR KOpkI, B TOM YHna
B ChyHIAMEHTS Sy MESHHHECE CCTRORHER 0T (5] 2 — oporeds; 3-8 — aHE09 Ha NANECTERTOHMYECKHE NRadkna: 3 —
KO0 ROHTMHEHTENEHOMD THNE { & — KOp& OOHOrD KOHTUHEHATE, b= FQpE BTOROrD: KCHTI-'IHE.‘HTE:I; 4 - BYNEAGHOTEHHEIR W
By NEEHOMEHHO-Coa00MHERS KOMNNERCH SCTPOBHEE JyT 55 — MENSHOKDATORSIE KOMNNSKCH: & - otboniTe (a), kopa
GaCCaAROR QHEEHIHBCKOND THNA (D), G — NHTOChENHAA MEHTHA NOL KOHTHHEHTAMH K SECCERHAMK OHEaHH-HECKON: TINE;
T —HEXONEHEE KOMANEHCE HA KOHTHH2HTAY {I] CNYyHaRy, KorfaHa I'Ipl:v:ZI.'II.ﬂI'IFD: NOEATAHE ORA PEIHER KOHTAHEHTA, B TOM
HHCHE W NPH A BONNWEAK — “EE00NEHBIS FOMIONERCE O4HOMD EOHTWHEHTA I'a] HEEONEHRIE ROMINSRERI BTOPOIQ
KOHTHHEHTA (D)) B — KoMnnesctl SrVEOHTHHEHTAEMBHBIX YacTel 3aqyroBore SaccelHa W chopnaHaoBaro
inpenoporedHora) Baccefia; MenkoRogHsE kapbodatHeie (a); rMyBOROBOOHNIE TIMHACTO-KREMHMCTSIE  WANW
ik esse (@) 9 - rPEHHTOKGE: HAOCYGOYKUMOHHRE (3], KonnkadorHee (G); 10 = nonowenks maara atbopa npod Ha
JETPHTHENS LMPKOHE.,

EyreeHHBIe COKPAWEHUA. HE NanNeoTSXTOHHYACKWX CXEMaXx W npodgunax A - Apsinja;
E - Gantuka;, 1 — Naepedtes; K — Kasasctad, © — CHBapk, NTT - neHus TopHeeucTa-Tedcedpa;
CHERE — Cufiporo-SasaxcT aHcko- KARMASCKR KOMIOEHTHEIA KOH THHEHT,

Cnpasa - OWErpaMMe (THCTOTREMMEL W TRASEMEN NNOTHOCTW BepoATHooTH - density probability  plats),
AEDAKTEPASYIOLE DACNPESENSHNE BOZRACTDS AETONTHE X APKCHOS KA NECYSHHEOR HERDTOPEIX N030HENANECI0RCAL
Tonw, NenapHoro cerdedTa 3ananHoro Ypena: (18] Adckol cedT kapboka [4EB), eqnaneesol CerTel BEpEHEM
kEPECHE — HHEHEA NEpMA (25, ryoRHCRDA SRATE el neprn (36).

|_|wiinkd — BOZRAGTHEIS MAKK (MIH DET) — MaRSMYME HE DMBE K TNOTHOCTH BEpoRTHoCTA (MT18).
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THE REEFS OF SOUTH CHINA AND BIOTIC CRISIS AT THE PERMIAN - TRIASSIC
BOUNDARY

Vitaly G. Kuznetsov', Liliya M. Zhuravleva’', Liu Shiqi'

Gubkin University, Moscow, Russia

PU®DbI FOXKHOIO KUTASA U BUOTUYECKUA KPU3UC HA TPAHULIE NEPMU
N TPUACA

B.I". Ky3Heuyoe’, J1.M. Xypaeneea’, Jlro Luyu’
Pry negpbmu u 2asa (H1Y) um. .M. l'ybkuHa, Mockea, Poccus

Mepmckoe pncoobpasoBaHMe NPONCXOAUIIO MaBHbIM 06Pa30M B KOHLIE paHHEN 1 CpeaHen
nepmu. BepxHenepmckmne pudbl M3BECTHbI B ABYX parioHax — Ha CeBepHom KaBkase n 6onee
wrpoko — B KOxxHoM Kntae B npegenax 6noka AHU3bI.

Matepuansl no reonorMn 3TmMX pudcoB AOCTATOMHO LWIMPOKO onybnukoBaHbl (Fan J. et al.,
1982; Fan Jiasong, Zhang Wei., 1985; Li Shushun et al., 1985; Liu Huaibo et al., 1991, Wu
Xichun et al., 1990), 1 OHM MCNOMNb30BaHbI B AAHHOM COOOLLEeHUK, 3a4a4a KOTOpOro npoaHanm-
3mpoBaTb 0COBeHHOCTN pndoobpa3oBaHNA B Nepnoabl BUOTUYECKNX KPU3NCOB, B AAHHOM KOH-
KpPETHOM cry4ae, — MaCcCOBOro BbIMUPAHUSA Ha rpaHuLe nepmu u Tpuaca

YcTtaHoBneHo ABa Tuna pMgoB — JIMHENHO BbITSHYTbIE N pa3BUTbIE HA Kpato MENKOBOAHOIO
wernbda, 1 OTHOCUTENBHO U3OMETPUYECKME N30NMPOBAHHbIE NOCTPONKN B Npedenax 3apudoBo-
ro MenkoBOAbS.

Havano pudoobpasoBaHus UKCUpPYeTCA HaKoMMeHueM AeTputa axumHogepmart, CLeMeH-
TMPOBAHHOIO MUKPO3EPHUCTLIM MatepuanoM. Aapa pngoB MoOLWHOCTEO A0 160 M CnoXeHb! B
3HaAYMTENbHON CTEMEHU KapKacCHbIMU M3BECTHAKaMW, rMaBHbIMU PUEOCTPOUTENAMN KOTOPbIX
ABNANNCb pa3HOObpasHble M3BECTKOBbIE IyOKM, MHO30M, Tabyno3on, MLaHKK, rmgposoun, Tybu-
duTbl, BOAOPOCNHU, NPUYEM Pas3BUTUE STUX OPraHN3MOB YETKO NPUYPOYEHO TOMBKO K pudyam, BO
BHEPUEOBBIX (paunax OHM OTCYTCTBYIOT.

NmetoTcsa rpynnbl doayHbl, obLimne ¢ 3apngoBbIMU MENKOBOAHBIMU OTHOXEHUAMU — Bpaxumo-
noabl, MOMSIKOCKKN, UIMOKOXME, hopammHudepsbl, BkAoyaa dy3ynuHug. C gpyron CTOpPOHbI, Aa-
3uKnagmesble U TMMHOKOAMEBbLIE BOAOPOCN pacnpocTpaHeHbl TOMNbKO B 3apudOBbIX MENKOBOA-
HbIX OTITIOXKEHUAX.

MprHUMNUanNbEHO BaXXHO OTMETUTD, YTO caMo pudoobpasoBaHMe 3aKOHYNNOCH 40 KOHLa nep-
MM 1 NOCTPONKN Be3[e NepeKkpbIBalOTCA HEPUOBLIMU AETPUTOBLIMU OTIIOXKEHUSIMU, COAEPXKa-
LWMMK B TOM YUCIEe NOTeHUManbHO puocTposiLLyto B1oTy.

B 3TOM nnaHe nHTEpecHO paccMOTpeTb, noveMmy pudoobpa3oBaHue 3aBepLUaeTcsd 4O Mac-
COBOrO BbIMUPAHWS Ha rpaHuLe NepMun 1 Tpuaca, Korga, NoBTOpUM, pudocTposiLime opraHu3mbl
eLle CyLLeCTBYIOT.

Pudbl kak 6uonornveckme obbekTbl NpeacTaBnstoT COOON KpyrHble MHOrOKOMMOHEHTHbIE
BGuroueHo3bl. 3HauMTENBHOE rPYNnNoBOe pa3HOOOpa3ne COCTaBMAKLWNX Takne drMoLeHo3bl opra-
HU3MOB, UX DYHKLUNOHaNbHas 3Ha4MMOCTb, C OAHON CTOPOHbI, 1 B3aMMO3aBUCUMOCTb, C APYron,
npeBpaLlaT pud B 3aKpbITYy0O CaMOOOCTAaTOYHY0 CUCTEMY, IKMAyaTMpyloLyo COBCTBEHHbIE
pecypcbl. BmecTe ¢ TeM niobas 3akpbiTas cuctema sIBNSIETCA BeCbMa YyBCTBUTENbHOWN K ItO-
OblM, Aaxe He3HauMTeNbHbIM, UBMEHEHUSAM OKpyXatowen cpenbl. BoamoxHO noatomy ntoboe
OTKINOHEHMWE OT yCTaHOBMBLLENCA 06CTaHOBKU, HE KpUTUYECKOE AN CYLLEeCTBOBaHUA U Xun3Heae-
ATENbHOCTU KaXX40W U3 rpynn OpraHM3MoB B OTAENbHOCTU, BEAET K paspyLUEHNI0 BAXKHbIX (DYHK-
UMOHanbHbLIX CBA3en BHYTpW camoro 6uoueHosa. OpraHunsmbl, B 4aCTHOCTM Kapkacoobpasyto-
lwme, Kak, BNnpoyeM, 1 apyrve, NpoaormKaT CyLLecTBOBaTb, OOHAKO yXXe He B pamKax eguHowm
pUdOBON CUCTEMBI.

Mo-Bngmmomy, cobbITnd, NnpuBeawne K BEIMKOMY MacCOBOMY BbIMUPaHUIO, He Gbinn BHe-
3anHbIMU 1 NpeaBapsanmMcb HEKMMU U3MEHEHNSAMU, KOTOPble Npexae BCero paspyLuanu cucre-
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My BrnoueHo3a, YTO 1 NPUBENO K NPeKpaLLleHnto (popMmnpoBaHnUs MMeHHO pud OB Npu Bce eLle
6Grnaronony4YyHoM CyLLeCTBOBAHUM OTAENbHO B3SATbIX FPYnn OpraHM3MoB, B TOM YUCIE U Kapka-
coobpasyrLmx.

Fan J., Ma X., Zhang Y., Zhang W. The Upper Permian Reefs in West Hubei, China // Facies, 1982. V. 6.
P. 1-14.

Fan Jiasong, Zhang Wei. Sphinctozoans from Late Permian Reefs of Lichuan, West Hibei, China // Facies,
1985. V. 13. P. 144.

Li Shushun, Liu Dacheng, Gu Shunhua. Characteristics of the Honghua Reef in Kai Country of Sichuan
and its Significance in Finding the New Types Hydrocarbon Reservoir // Oil and Gas Geology, 1985.
V.5, N 2, P. 24-28. (Ha Kntanckom sA3blke, pe3toMe Ha aHrMNCKOM).

Liu Huaibo, Rigby J. K. Li Guisen, Xia Kedong, Liu Lingshan. Upper Permian Carbonate Buildaps and
Associated Lithofacies, Western Hubei — Eastern Sichuan Provinces, China // AAPG, Bull., 1991,
V.75, N 9. Pp. 1447-1467.

Wu Xichun, Lin Xiaozeng, Yang Zhonglun, Chen Xinsheng. Formation of ref-bound reservoirs of Upper
Permian Changxing formation in East Sichuan // Oil and gas geology, 1990, v. 11 N 3. P. 283-299.
(Ha KMTanckom s3blKe, Ppe3toMe Ha aHIIMNCKOM).
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LATE PALAEOZOIC CONTINENTAL DEPOSITS OF MOROCCO:
RICH AND DIVERSIFIED PALAEOECOSYSTEMS
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The Late Palaeozoic deposit from Morocco yielded a diverse and rich palaeontological her-
itage. New findings have been described from seven stratigraphic intervals in six localities:
(1) Westphalian deposits of Sidi Kassem basin contain of the ichnogenera Batrachichnus, Di-
metropus, Hylopus and Notalacerta, associated with invertebrate traces assigned to the ich-
nogenera Scoyenia and Imponoglyphus and diverse plant remains (i.e. Calamites, Cordiates,
Gingophytes... etc.). (2) Stephanian strata of Souss basin are rich in trampled surfaces with
tetrapod activities, and they provided the ichnogenera Batrachichnus, Dimetropus, Dromopus,
Limnopus and Ichniotherium. Furthermore, this basin is the richest area by paleoentomological
fauna in Africa, including Blattoidea, Ephemeroptera, Grylloblattid, Plecoptera, Phasmatodea,
Protorthoptera (Blattinopsidae), Dasyleptidae (Monura), Zygentoma and chonchostrans, and
yielded rich and diverse flora (i.e. Calamites, Cordiates, Gingophytes, Walkia, ... etc.). (3) Late
Carboniferous-Early Permian deposits of the Khénifra and Tiddas basins provided tracks of Ba-
trachichnus, Limnopus, Amphisauropus, Ichniotherium, Dimetropus, Varanopus-Hyloidichnus,
and Dromopus, which co-occur with plant remains and invertebrate traces. (4) Middle-Late Perm-
ian red beds of the Argana Basin yielded footprints of Amphisauropus, Pachypes, Erpetopus,
Hyloidichnus and Dromopus, and diverse invertebrate traces, including the ichnogenera Areni-
colites, Paleohelcura and Scoyenia. We note the first occurrence of the ichnogenera Dimetropus
and Batrachichnus, and a new ichnospecies Paleohelcura ichnosp. nov., from the Argana basin,
which needs a careful ichnotaxonomic analysis. Recently tetrapod burrows are found in several
strata of this stratigraphic unit in two different localities and considered as the oldest record of
communal fossorial vertebrate behaviour in a palaeotropical region.

The Late Palaeozoic vertebrate ichnoassemblages from diverse stratigraphic units can be
referred to the small and medium temnospondyls, diadectomorphs, primitive synapsids and sau-
ropsids, “pelycosaurs”, seymouriamorphs captorhinomorphs, captorhinids and araeoscelids po-
tential trackmakers, which reflects the richness of the study areas for wildlife.

The diverse tetrapod ichnofauna together with the rich macroflora reveals the central Morocco
as a complex well-developed Late Palaeozoic ecosystem, most likely representing an intraconti-
nental basin under pronounced humid climatic conditions. The abundance and variety of fossils
strongly encourages further systematic prospecting, in particular for tetrapod body remains. With
the earliest record of diadectomorph, seymouriamorph and advanced captorhinomorph tracks
from the African continent, the study area could be of great importance for the reconstruction of
Late Palaeozoic continental faunas in close proximity to the Gondwanan biotic province. Given
its potentially pivotal role for the understanding of the evolution of Late Palaeozoic terrestrial
ecosystems, radiometric age determination of associated volcanites would be desirable in order
to get a biostratigraphically independent age control of the fossiliferous continental deposits.

Our data extend the stratigraphic and geographic range of several important groups of early
terrestrial tetrapods besides of linking certain Palaeozoic tetrapod ichnofaunas of Europe, Gond-
wana and North America. Therefore, the Late Palaeozoic fossils show an important diversity and
abundance, and are considered as Palaeontological heritage of great scientific interest to under-
stand the continental palaeoecosystems during that time. Exploration in other Moroccan basins
is intended to refine the ichnofossil record and improve further these results.
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HEAVY MINERALS FROM THE URZHUMIAN (MIDDLE PERMIAN) VARIEGATED
CLAYS (MIDDLE VOLGA REGION, EAST EUROPEAN PLATFORM)

Marina V. Lavrukhina, Olga V. Akishina, llvina R. Biktagirova, Vladimir V. Silantiev

Kazan Federal University, Russia

The territory of the Middle Volga region is part of the East European platform — the type
region of the Permian system. The Middle (Biarmian) and the Upper (Tatarian) Series of the
system are represented here mainly by continental variegated deposits. Direct correlation of
these Series with the International Stratigraphic Scale with biostratigraphic methods is difficult.
Precise radiometric dating of rocks, along with paleomagnetic studies, are additional tools for the
correlation. To solve the problem of the correlation, we have to find rocks containing syngenetic
zircon grains.

Since 2013, geologists of Kazan Federal University under the leadership of Vladimir I.
Davydov (Boise State University, USA) have been studying the Permian continental successions
of the Middle Volga region in order to find the few horizons that contain in situ zircon grains. Such
rocks may represent beds of modified volcanic tuffs altered into bentonite. Thus, the researchers
need to answer the question: how to find a thin, usually of mm—cm scale thickness, layer of clay,
formed from volcanic ash, within a thick variegated succession of 300 m thick and containing
hundreds and thousands of normal clay interbeds? To answer this question, the task was to
determine the differences in heavy minerals within the clays of different genesis.

The material for this study was sampled from the Urzhumian regional stage in the Middle
Volga region. The clays were selected under the following criteria. One group of the samples was
sampled from thin clay interlayers with a geochemical anomaly on Cr, Ni, Cu, Zn, Zr and CI. Such
beds usually lie within the carbonate intervals of the sections and are well visible (usually, bright
red colors) in the general light gray background. The second group of samples was sampled
from paleosols.

The separation of mineral grains was carried out using ultrasound, bromoform and manual
picking under a microscope. Then, the most characteristic grains from each group were studied
using a scanning electron microscope with an INCA X-MAX spectrometer.

In all types of studied clays, quartz (40%) and feldspars (30%), represented by the complete
isomorphic orthoclase-albite-anorthite series predominate in the accessory minerals. The content
of dolomite and calcite is 10%, heavy minerals account for 20%. The grain size varies from 50
to 100 microns.

The clays of the paleosols are characterized by a lumpy texture and the presence of variegated
(green, blue) spots of gleying, often of root-shaped form. The main minerals of the heavy fraction
are magnetite, ilmenite, apatite, rutile, epidote, kyanite, and zircon. Mineral grains are mostly
broken; complete crystals are rare; zircon grains are usually strongly rounded and therefore
detrital.

Clays from the beds with a geochemical anomaly are characterized by a homogeneous non-
laminated texture. The main minerals of the heavy fraction are apatite, zircon, topaz, rutile. Mineral
grains are represented, as a rule, by well-preserved unbroken crystals. Zircon grains have distinct
edges, grains of other minerals are characterized by traces of roundness. The difference in the
composition of heavy minerals may indicate a different genesis of clays. The presence of a large
number of well-preserved zircon grains in the clays with geochemical anomalies may indicate
that volcanogenic material has probably participated in their sedimentation. The subsequent
radiometric dating of zircons will allow making more reliable conclusions about the genesis of
clays with geochemical anomalies.

This study was partly supported by the Russian Foundation for Basic Research (project no. 16-04-
01062).
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GIS MAP OF STRATOTYPES AND KEY SECTIONS AS PART OF AN INFORMATION
SYSTEM “GEOLOGICAL MONUMENTS OF RUSSIA”

Irina E. Logacheva, Sergey A. Semiletkin

A.P. Karpinsky Russian Geological Research Institute (FGBU «VSEGEI»), St. Petersburg, Russia

MMC-KAPTA PACTIOJIOXEHUA CTPATOTUMNOB U ONOPHbIX PASPE30B
KAK YACTb UH®OPMALIMOHHOW CUCTEMbI MO rEONTOMMYECKUM
NAMATHUKAM POCCUA

N.E. Jlocayeea, C.A. CemunemkuH

Bcepoccutickuti Hay4Ho-uccredosamerbckul 2eonoaudeckuti uHcmumym um. A.l1. KapriuHckozo (OIBY
«BCEIEWN»), Cankm-lNemepbype, Poccus

B nocnegHee Bpemsi B MvMpe, C O4HOW CTOPOHbI, BCe Bornee BaXxHOW CTaHOBUTCHA naes no-
nynapusaumMm Hayku, UCMonb30BaHWe ee OOCTUXKEHUN B Liensx obpas3oBaHUA M NpuBReYeHus
HOBbIX KagpoB. C Apyron CTOPOHbI, BO3pacTaeT NoTpebHOCTb B COXPaHEHUU HeHapyLleHHbIX
NPUPOLHbIX TEPPUTOPUIN, B HACTHOCTM OOBEKTOB reoNorM4EeCcKoro Hacneaus.

Bo BCEIEWN paspabaTbiBaeTcst MHopmaLMoHHasi cuctema no reoniorm4ecknmM namaTHMKam
npupoabl Poccun, yacteto kotopon siensetca MNMC-kapTa cTpaToTMNOB U ONOPHbIX Pa3pesos.

KapTa cTpatoTvnoB 1 OMNOpHbIX pa3pe3oB COCTaBNAETCH Ha OCHOBE AaHHbIX U3 CEePUNHbIX
nerenp nuctoB ['ocyaapCTBeHHOW reonormdeckon kapTtel Poccunckon ®egepaumm macutabos
1:200 000, 1:1 000 000.

KapTta BbinonHeHa B Buae cnosi B popmate ArcGlS. Kaxxgas Touka, npeacraenstoLlas crpa-
TOTWM, XapakTepusyeTcs ee MosfioKeHneM B MPOCTPaHCTBE (KoopanHatamu), a Takxke 3anucblo
B 6a3e gaHHbIX. basa gaHHbIX NO3BONSET B CTPYKTYPUPOBAHHOM BUAE XPAHUTb PaCLUMPEHHbIN
Habop xapakTepuUCTUK Kaxgoro ctpaTturpaduyeckoro obbekra, hopmupoBaTb nonb3oBaTenb-
CKue 3anpochl 1 genatb BblI6OpKM NO 3agaHHbIM napameTpam (puc. 1).

a:| 'C:]

Puc. 1. CTpatoTunbl CTPYKTYp BepxHenaneo3omnckoro Bo3pacra Ha poHe reonornyeckon KapThbl
Poccun m-6a 1:1 000 000. ®opmart npeacraeneHms ArcGIS

a) rpadunYecKmin BUO — pacronoXeHne cTpaTtoTurnoB Ha poHe reonkapTsl; b) Bua 6a3bl 4aHHbIX —
cBoAHasa TabnuyHas nHgopmaums No cTpaToTunam; C) Bua CnpaBky — pacluMpeHHast Hcpopmauus
no ogHoMy BblbpaHHOMY OOBHEKTY.

B kauyecTBe napamMeTpoB, XxapakTepU3yoLLMX Kaxabli CTPATOTUM, NPUHATBLI CneayoLme:
— Ha3BaHue cTpaTurpadmMyecKkoro nogpasaeneHns Unm rpaHmyalLmMx nogpasgeneHui;

— BUA obbekTa (CKBaXuHa, obHaxeHue, Kapbep U T. 4.);

— 0003HayveHne nokanbHOro Bo3pacta (Tonwa, cepusi, CBUTa, ropnusoHT);

— rnobanbHbIN reonorn4yecknin Bo3pacT (reonornyeckasl cuctema);
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— cTpaturpadmyeckmim KOMMEHTapui: pasHOBUOHOCTb CTpaTtoTuna (ronocTpaTtoTun, NeKkTo-
CTpaToTu1N, HEOCTPATOTUN, MMNOCTPATOTMN), KaTeropmus cTpatoTmna (COCTaBHOW, CTpaToTUN rpa-
HWLbI), NapacTpaToTuM, TMNOCTPaToOTUN U T. 4.;

— 0COBEHHOCTN MECTOMNONOXEHNS: aAMUHUCTPATUBHbIV OKPYr, 06NacTb, PpervoH, NokanbHble
NPUBA3KM.

NHdopmaLmMoHHasa cucteMa uMeeT MHTEPHET-BEPCUIO; Ha CalTe Nornb3oBaTenb MOXET cae-
natb BbIBOPKY U 03HAKOMUTLCS C MHAPOPMAaLMEN MO KaxXaoMy 00bekTy (puc. 2).

L
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Puc. 2. InTepdenc nHpopmMaLmoHHOW CUCTEMBI MO FEONOMMYECKMM NamMsaTHUKaM NpUpoabl
cTpaturpadmyeckoro Tuna: a) cnmcok obbektoB Pecnybnuku TatapcTaH; b) cBogHast MHGopMaums
no crpaTurpadnyeckomy namaTHUKY MNednLLMHCKNIA reonormyeckuin paspes; ¢) 4actb nogpobHon
MHpopMauumn no oobekTy — choTorpachmm

LWkonbHukoBa E.A., Nlorauésa W.E., Penésa O.A. (PI'YIN «BCEMEWMy). KapTa «YHuKanbHble reonormye-
ckne 00bekTbl Poccnny»: cogepxaHune, HanonHeHne u ganbHenwee passutune. Cro6.: BCEMEW, 2013.
C. 149-152.

LkonbHukoBa E.A., Kapnysos A.®., lNorauésa W.E., CemunetknH C.A. UMNC «YHUKanbHbIe reonornye-
ckne obbekTbl Poccum» — CTpYKTypa, HamnoriHEHUe, COBEPLUEHCTBOBaHNE U ucnonb3oBaHue. Cr16.:
BCEIEW, 2011. C. 10-12.

S.Semiletkin, A.Karpuzov. Informational-retrieval system geological monuments of Russian nature. CD-
ROM Produced by X-CD Technologies. INTERNATIONAL GEOLOGICAL CONGRESS,0SLO, 2008.
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ESTIMATION OF METHANE EMISSIONS FROM BLACK SHALES: A CASE STUDY
FROM THE MESOZOIC OF THE WEST SIBERIAN AND RUSSIAN PLATFORMS

Luiza F. Maksyutova, Svetlana O. Zorina

Kazan Federal University, Kazan, Russia

At the moment, deposits rich in organic matter have an increased interest from a scientific
point of view, since they are a potential source of hydrocarbons, but also an indicator of specific
paleogeographic conditions.

It is well known that from late Jurassic to late Cretaceous there is an increase in tempera-
tures, leading to the dominance of “greenhouse” conditions. At such times, sedimentation in the
World Ocean is characterized by episodic accumulations of carbon-rich sediments, the so-called
black shales, which are formed during short-term anoxic events (OAE — Oceanic Anoxic Event)
(Schlanger & Jenkyns, 1976).

Anoxic events have been well studied and described in many studies. The general presenta-
tion of the consequences of these events is characterized by: (a) a climatic maximum, leading to
extensive transgressions and the demolition of biophilic elements from the continent to the ocean
leading to a significant increase in the oceanic productivity; (b) stagnation of hydrodynamic re-
gime of basins and stratification of water masses; (c) a decrease in dissolved oxygen in the wa-
ter; and (d) the conditions under which the organic matter (OM) does not dissolve and persist in
the sediment arise (Schlanger & Jenkyns, 1976).

Currently, the main cause of the OAE is an activation of magmatic provinces, but there is also
an alternative point of view — the release of methane from gas hydrates (e.g. Jahren et al., 2001).
The contribution of methane to the global greenhouse effect relative to other gases is at least
15%, and its ability to shield thermal radiation is 20-40 times higher in CO, (Howarth et al, 2011).
Considering the foregoing, we attempted to estimate the volume of released methane from the
Mesozoic bituminous rocks occurring on the Russian and West Siberian Platforms for the time
spans of their accumulation.

Samples of bituminous rocks from three sections were studied according with a problem
to solve. The studied sections are: the lower Aptian Ulyanovsk Formation (Fm) and the Middle
Volgian Promzino Fm from the borehole “Tatar Shatrashany” (eastern Russian Platform) and
the Volgian-Berriassian Bazhenov Fm from the Krasnoleninsk deposit (West Siberian Platform).
The studied high-carbon Formations are associated with the Early Aptian OAE-1a and the Late
Jurassic anoxic episodes respectively.

A geochemical investigations of element, isotope, and gas composition of three samples
from mentioned strata were undertaken at Institute of Geology and Oil and Gas Technologies of
Kazan Federal University (Russia).

Samples were analyzed by inductively coupled plasma — mass spectrometry (ICP-MS) and
by gas liquid chromatography (GLC).

According to the ICP-MS results, C | in the Ulyanovsk Fm is equal to 9.98%, in the Promzino
Fm — 27.3%, in the Bazhenov Fm - 9.96%. All the samples studied are enriched in the light iso-
tope '2C, thus, the &'*C value in the sample from the Ulyanovsk Fm -29.19 %o; in that from the
Promzino Fm -23.37%o; from the Bazhenov Fm is equal to -30.6 %eo.

The GLC data showed that all samples are represented by a high content of methane and a
small amount of ethane (Fig. 1). To calculate a quantitative ratio of the methane content in the
samples, the areas of peak intensity were taken into account. As the lowest intensity for Bazhe-
nov Fm is accepted as 1, the ratio of the intensity is as following: Bazhenov Fm / Ul'yanovsk Fm
/ PromzinoFm=1/1.64/3.1.
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Figure 1. Chromatograms of studied samples.

Estimation of methane emissions (V, tons) was carried out according to the following formula
(1):
V=S-a-k-v, (1)

where, S — area of the Fm distribution (km?), A — age of the Fm (million years), V — methane
emission rate, (tons/year), K — intensity correction factor obtained from the chromatographic
results. For the methane emission rate, the results by Artemov (2014) were used, because they
reflect the most approximate conditions for the studied environments (V,,, = 9.85 tons/km? per
year). The distribution areas and age of each Fm were calculated according with published data
(e.g. Gradstein, 2012).

In accordance with formula (1), the following methane emissions (in teratons) were obtained:
for the Ulyanovsk Fm — 4.2, for the Bazhenov Fm — 128, and for the Promzino Fm — 55.7.

The results obtained indicate the enrichment all the samples in organic carbon and the high
content of methane in the studied bituminous rocks. The calculated methane emissions should
be taken into account along with methane hydrate emissions while estimating “greenhouse”
effect in the Late Jurassic and Early Cretaceous (Early Aptian). Reconstructions of methane
emissions may help to understand better modern climate changes and decipher the environmental
conditions during the anoxic events in the past.

Howarth R.W., Santoro R., Ingraffea A. Methane and the greenhouse-gas footprint of natural gas from
shale formations. Climatic Change, 2011, pp. 679.

Gradstein F.M., Ogg J.G., Schmitz M.D., Ogg G.M. (Eds.). The geologic time scale 2012. Elsevier, 2012.
1176 pp.

Jahren A H, Arens N C, Sarmiento G, Guerrero J, Amundson R. Terrestrial record of methane hydrate
dissociation in the Early Cretaceous. Geology, 2001, Vol. 29, pp. 159-162.

Schlanger S., Jenkyns H. Cretaceous oceanic anoxic events: causes and consequences. Geologie en
mijnbouw, 1976, Vol. 55 (3—4), pp. 179-184.

Artemov Y.G. Methane emission to the hydro- and atmosphere by gas bubble streams in the Black Sea.
Thesis on Candidate of geographic sciences, 2014, 152 pp.
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THE UNIQUE SECTION OF THE MARINE CARBONIFEROUS DEPOSITS IN MOSCOW
Svetlana U. Malenkina, Serge V. Naugolnykh

Geological Institute of RAS, Moscow, Russia

The present authors found an old empty abandoned quarry, which is disposed on the north-
eastern slope of the Vysokaya (“High”) Mountain, southwards from the Moscow Ring Road nearby
the Butovo Forest. Several outcrops of the marine deposits of Carboniferous age are disposed
in the quarry. The deposits represented mostly by limestones and dolomites. Unfortunately, we
got no information about this quarry in the literature sources focused on the local geology and
geography. The peculiarity of location of this quarry on one of the highest hills of the Teplostan
Upland (230 m), composed of Jurassic and Cretaceous rocks, exposed on another hillside of
the same hill, makes this location unique. The depth of the quarry is currently not more than 7
m. The northern wall has a series of outcrops 3 m high and 2.5 m wide in average. Preliminary
study revealed three types of rocks: (1) massive hard white limestones without macrofossils,
partially silicified, (2) white and yellowish limestones with abundant foraminifers and sporadically
occurring fragments of echinoderm skeletal elements, i.e. endoskeletal plates of echinoids
and parts of crinoid stems, brachiopods, gastropods and corals, and (3) yellow microgranular
dolomitized limestones, sometimes thin-bedded, with small cavities originated as a result of
dissolving of organic remains, often massive, some are silicified. The rocks were subjected to
strong weathering and disintegration up to the white powder mass. These limestones contain the
assemblage of fauna, belonging to the Middle — Upper Pennsylvanian: the shells and imprints
of the brachiopods: Meekella uralica Tschernyschew, Orthotetes radiata Fischer, Choristites sp.,
Neophricodothyris mosquensis E.lvan., sea urchins Archaeocidaris rossica Buch., tetracorals
Bothrophyllum (?) sp., gastropods Omphalotrochus canaliculatus (Trautschold).
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NEW DATA ON THE AGE OF THE KHENTEY SERIES
(KHANGAY-KHENTEY MEGAZONE, NORTHERN MONGOLIA)

Olga R. Minina’, Alena V. Kurilenko? Yarinpilin Ariunchimeg?®, Larisa I. Vetluzhskikh?,
Serge V. Naugolnych*

"Geological Institute of SB Russian Academy of Science, Ulan-Ude, Russia

2Public Corporation “Chitageologorazvedka”, Chita, Russia

3Institute of Paleontology and Geology, Mongolian Academy of Sciences, Ulaanbaatar, Mongolia
‘Geological Institute of the Russian Academy of Sciences, Moscow, Russia

HOBbIE JAHHBIE O BO3PACTE OTNOXEHUW X3HTAUCKOWU CEPUU
(XAHIAN-X3HTAOUCKASA MEFA30OHA, CEBEPHASA MOHIONnUA)

O.P. MuHuHa', A.B. KypuneHko? 5. ApuyH4yuma2®, J1. . Bemnyxckux', C.B. Hay2onbHbiIx*

"leonoeudeckuli uHemumym CO PAH, YnaH-Y03, Poccusi

2 AO «Humaezeonozopassedka», Yuma, Poccus

3 MIHemumym naneoHmornoauu u eeono2uu MAH, YnaanHbaamap, Mo+eonusi
“I'MH PAH, Mocksa, Poccusi

XaHran-XaHTanckas merasoHa (TepperiH) oTHocutca Kk CeBepo-MOHronbCkon cknagyaTou
CUCTEME N pacCMaTpUBaETCs Kak akKpeLuMOoHHasa npusaMa CeBEpPHON KOHTUHEHTAaNbHOW OKpauHbl
MoHrono-OxoTtckoro okeaHa (Tomurtogoo, 2003). Mera3oHa nogpasgenseTcs Ha LWeCTb Teppen-
HOB — 3ar-Xapaa, AcpanTtxanpxaH, XapxopuH, XaHran, YnaaH6aatap, OHOH, B npegenax Koto-
PbIX LUMPOKO pacnpOCTpaHeHbl AEBOHCKME U KAMEHHOYTOMbHbIE OTIOXEHWS, NPeACTaBNEeHHbIe
ABYMS pasnuyHbiMu TUNamu paspesos (Tomurtogoo, 2003). MNepBbin TN 06pasoBaH MOPCKUMMU,
NPeMMyLLECTBEHHO TEPPUreHbIMU NOopodamu, B COCTaBe BTOPOro, 0Cafo04YHO-BYIIKAHOTEHHOMO
Tvna paspesa, npeobnagatot cybasapanbHble ByNIKaHUYECKNE HAKOMNSEHMS.

TeppureHHble OTNOXEHMS NEPBOro TUMNa BXOAAT B COCTaB MOLLHON KPEMHUCTO-TEPPUTEHHOM
cepuun, U3BECTHOWN B pasHbIX TeppenHax nog Ha3BaHUSAMW XaHrancKowm U X3HTIaNCKow rpynn. As-
TOpamMu NOMyYeHbl HOBblE AaHHbIE MO COCTaBY, BO3PACTY U FeHE3UCy OTIIOKEHUN XIHTINCKOM
rpynnbl YnaaH6aatapckoro TepperHa. B ctpaturpamyeckoMm OTHOLIEHUN OTMOXEHUS rpynnbl
nogpasgenatoTcs Ha oopmaummn: CapraneH (HWXHUIA AEBOH), Mopxu (CpeaHnn-BepxHuii OEBOH),
AnNTaHOBOO (HWXHWUIA KapBoH) 1 Opruoy (HWXHUIA U BepxHU kapboH) (Tomurtogoo, 2003). Uc-
cnepoBaHusA nposoaunucb B 6accernHe p. Tyyn, rae pacnpoCTpaHeHbl OTAOXeHUs hopMaLmi
lopxu n AntaHoBoo. @opmayusi [opxu npeacTaBrieHa KOMMIIEKCOM Yepeayownxcs BynKaHo-
MUWKTOBbIX ME€CYAHUKOB, aneBpOriMTOB, MMUHUCTO-KPEMHUCTBIX NOPOL C JIMH30BUAHbLIMK Tenamu
6a3ansToB, NECTPOLBETHbIX SLLUM, MAaCCUBHbIX U CITOUCTbIX N3BECTHAKOB, UMELLIMX Pa3Hyto Mnpo-
TSXKEHHOCTb (OT NePBbIX 4O COTHN METPOB) M MOLLLHOCTb (OT 4E€CATKOB CM [0 COTHU M). ABTOpamm
B U3BECTHSKaxX phopmaunm HangeHbl daMeHCKMe KOHOOOHTbl U MUOCMOPbI, @ B TEPPUTrEHHbIX
nopogax — unnonabl NayHOBUOHBIX 1 MMOCNOPbI, MO3BOMNSAIOLLME AATMPOBATb HVXKHIOK YacTb
paspesa TYPHENCKMM BEKOM U BEPXHIOK — BU3ENCKO-CEPNyXOBCKMM BpeMeHeM. Cpean teppu-
FEHHbIX NOPOA YCTaHOBMNEHO NpUCyTCcTBUE onncTocTpom (MuHuHa v gp., 2016). PasHbin Bo3pacT
(S, D,e, D, D,fn fm) n coctas onmctonntos 1 onuctonnak (nenarnyeckre u remunenarnyeckme
KPEMHW, IMUHUCTO-KPEMHUCTBIE NOPOAbl, MENKOBOAHbBIE N3BECTHAKM, OKeaHN4eckme basansrhbl),
NPUCYTCTBME TEN ONIMCTOCTPOM (XaoTUYECKUX BpeKkYnin) 1 BKNoYaroLWwero ux ctpatuuuupoBaH-
HOro MaTpuKca NO3BOMAKT npegnonaratb NPUCYTCTBUE ONIMCTOCTPOMOBOIO KOMMIEKCa B cpea-
HeMm TedeHun p. Tyyn. Komnnekc co ctpatuuumpoBaHHbIM MaTpUKCOM He obpasyeT YeTKO Bbl-
pakeHHblE CaMOCTOATENbHbIE reonorMyeckne Tena, rpaHnLa ero NPOBOANTCS MO MCHE3HOBEHNIO
N3 paspesa PNULLIEBLIX OTIIOXEHUN ONUCTONUTOB N FOPU3OHTOB XaoTUYECKUX Bpekunn. IToT
KOMMIEKC aKKPEeLMOHHOrO TMna BCTPeYeH cpean TypOmManToBon TONWmM 1 3aMeLlaeT ee no npo-
ctupaHuio. OH dhopmMuMpoBarncs, BeposiTHeE BCEro, B CKragyaTto-HaaBWUroBow obnacTtu, nepeg
PPOHTOM HaABUralLMXCa NNacTuH B 3oHax cybaykumu. MNopoabl ghopmayuu AnmaHogoo, no
HalWM aHHbIM, NO NPOCTUPAHMIO 3ameLuaroT popmaumio Mopxu u npeacTasneHbl NONMMMUKTO-
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BbIMU, rpayBaKkKOBbIMY NecYaHuKaMu, anesponutamMmm ¢ NpoCriosMn N NIMH3aMM KOHITOMepaToB.
OTnoxeHus BnepBble AaTMPOBaHbI MO MMOCMOPaM U UMEKT PaHHEKAMEHHOYIOMNbHbIN, TYPHEN-
CKO-BM3ENCKMIA BO3PAacCT.

BTtopon Tmn paspesa OeBOHCKO-KaAMEHHOYrOSbHbIX OTOXEHUA pacnpocTpaHeH B npepe-
nax CeBepo-XaHTanckoro nogHatTuda, B OpxoHcko-CeneHrnHckom npormnbe. B npegenax Cese-
PO-X3HTANCKOro nogHATUA (6acceriH p. Xaparon) AeBOHCKME OTIIOXEHUS pacnpocTpaHeHbl no
obpamneHunto [13yHMOLCKOro BYNKaHMYECKOro MaccmMBa M HECOrfnacHO 3anerarlT Ha HWXHena-
neosomnckon xapuHckoun cepum (Feonorna MHP, 1973). OHu npeactaBneHbl rpayBakkoBbIMU Tep-
PUreHHbIMKU Nopogamu, ByfikaHUTaMu cpefHero coctasa v no bpaxmonogam AaTtupyoTca cpea-
HUM—N034HMM aeBoHoM (Meonorns MHP, 1973). BeligeneHHble aBTopamMu MMOCMOPbI MO3BOMNUAN
OrpaHNyYnTb BpeEMSA UX (POPMUMPOBaHUA paHHUM dopaHoM. K OeBOHY 30eCb Mbl OTHOCUM TOJLLY
PUTMUYHOIO YepeLoBaHNS TEPPUTEHHbIX 1 KapOOHaTHO-TEPPUTEHHbIX NOPOA, BKMOYABLUNXCS pa-
Hee B COCTaB HWXKHEMNaNeo3onCcKon XxapuHCKon cepuu. o Haxoakam nnayHOBUOHLIX pacTeHUN,
KOHOLOHTOB M MUOCNOpP cTpaTurpaduyeckas NpMHagnexXHOCTb 3TUX OTIIOXKEHUIN onpeaensieTcs
HWKHedpaHCKMM noabspycoM. B OpxoHcko-CeneHrmHckoM npornbe AeBOHCKNE OTMOXEHUSA XYy-
T3MNbCKOW TOSLLUM BepBble BblAeNeHbl U3 CocTaBa BeHA-KEMBOPUICKOro TeppureHHo-kapboHaTHO-
ro komnnekca (MuHuHa n gp., 2016). XyTanbckas Toriia cnoxeHa yepegoBaHMeEM NOSIMMUKTO-
BbIX NECYAHMKOB, aneBpOfNTOB, M3BECTKOBUCTbIX aneBponennToB C NMMH30BUOHBIMU MPOCAOSMN
N3BECTHAKOB (MOLLHOCTbIO OEeCATKM M). B n3BeCTHsIKax yCTaHOBMEHbl AEBOHCKNE KOHOLOHTHI,
TEHTaKyNUTbl, KPUHOUAEN W KUBETCKO-HKHEMPAHCKNA KOMMNeKkc muocnop. KapboHaTHo-Tep-
pUreHHble Nopoabl AaTMPOBaHbI MO KOHOLOHTaM U Muocnopam hamMmeHckuM BekoM. BoapacT ka-
MEHHOYrofbHON NeCcYaHHUKOBO-aneBpoONIMTOBON YPMYITANYNbCKON CBUTbI YTOYHEH B BaccenHe
p. WapbiH-Ton. B HWxXHeEN 4YacTn ee pa3pesa HanOeHbl pacTUTeNbHbIE OCTaTKU, NpeacTaBfeH-
Hble pbunnongamm n cnopodunnamMmm 3HAEMUYHbIX NayHOBUAHBIX, 06NMCTBEHHbIMKU Noberamm
NPUMUTUBHBLIX BOMHOBCKUEBBLIX U BbIAENEH TYPHENCKUIM KOMMSEKC Mmnocnop. B BepxHen 4acTtu
paspesa yCTaHOBMEHbl NO3AHEBU3ENCKO-CEPNYXOBCKUE KpUHOMAEN U Muocnopsl. [ony4eHHble
AaHHble CBMAOETENMbCTBYOT O PaHHEKAaMEHHOYIOfIbHOM BO3pacTe YPMYITaNySibCKOWM CBUTBI, NpU-
4yeM, HWXKHSAS YacTb paspesa Hakannmeanacb B TYpHENCKOe, a BEPXHAS — B BU3ENCKO-CepryXoB-
ckoe Bpemsi. B 6baccenHe p. CymbiH-[0n n3 coctaBa ypMyrTanyibCKOM CBUTLI BblYSiEHEHA NaYka,
B KOTOPOW YCTaHOBINEHbI KPUHOUAEN HXKHEAEBOHCKOrO (3MCCKOro) Bo3pacTa.

B 3akntoyeHun cnepgyet ckasaTtb, YTO AEBOHCKME M KaMEHHOYrosibHble OTNoXeHuss OpXoH-
cko-CeneHrunHckoro npornba n Ceepo-XaHTINCKOro NOAHATUA B POPMALMOHHOM M BO3PACTHOM
OTHOLLEHNN XOPOLLO KOPPENUPYIOTCA C OTNoXeHnsaMm barnkano-Butumckon cknagyaton cucte-
Mbl 3anagHoro 3abankanbs u ArMHCKOM 30HbI BocTouHoro 3abavikanbs, 4TO CBUAETENLCTBYET
0 6rM3KOMN NCTOPUM reoNorM4YeCKoro pasBuTus aTnx tepputopm (MmHmnnHa u gp., 2016; Kurilenko,
Minina, 2017).
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MID-CARBONIFEROUS BOUNDARY U-Pb AGES IN THE MIDDLE URALS
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U-Pb BO3PACT NrPPAHULUbI HWXHEINO U CPEOHEIO KAPBOHA
HA CPEOHEM YPAIJE

lyHap A. Mu3eHc'!, Tambsina N. CmenaHoea’, CemeH A. [ly6', AHmoH b. Ky3Heuyoe?

" Uicmumym eeornoauu u eeoxumuu YpO PAH, EkamepuHbype, Poccusi
2 MHcmumym eeornoauu u 2eoxpoHonoeauu dokembpusi PAH, Cankm-lemepbype, Poccust

B HacTo4LLEee BpemMsa rpaHnLa MeXay HXKHUM 1 cpegHUM KapOoHOM yCTaHOBMEHA Ha ypOB-
He 323.2+0.4 mnH neTt (International..., 2016). YNOMSAHYTbIN BO3pacT Bbl4MCIEH HA OCHOBE UH-
TepnonaumMm HeboNbLIOro KONMMYecTBa N30TOMHO-FEOXPOHOSTOrMYECKMX AaHHbIX, NOTYYEHHbIX
MO HECKONMbKNUM B3aUMHO yaarneHHbIM paspes3aMm, a uMeHHo B [loHeukoM BacceriHe, Ha Ypane,
B 3anagHon EBpone n CesepHon Amepuke (Bcero 32 onpeaeneHns Ha BCIO KAMEHHOYTOMbHYHO
cuctemy) (Gradstein et al, 2012; Davydov et al, 2010; Outerbridge et al, 1990). Cpegun Hux
ecTb onpegeneHnsa n no CpegHemy Ypany, M3 OTAOXEHUN, OTHOCALLUMXCS, MO AaHHbIM OuMo-
cTpaturpadum, K cpegHern Yactu bawkunpckoro spyca. 34ecb, Mo UMpPKOHaM, BblAeneHHbIM 13
Tpex NpPoCroeB BYNKaHNYECKUX TY(POB B OTNIOXKEHMUSAX LepbakoBCKOW CBUTLI, Bbin onpegenex
U-Pb BospacrT, paBHbin 319.09+0.08, 318.63+0.16 1 317.54+0.08 mnH net (Anekcees u ap.,
2013; Gradstein et al, 2012).

B xoge vccnegoBaHWin NOrpaHUYHbBIX OTIIOXKEHW CEPNyXOBCKOro M B6allKMpCKOro sipycos
B [1BYX U3BECTHSAKOBbIX Kapbepax, pacrnofoXeHHbIX Ha NpaBoM 1 rieBom beperax p. MiceTb Bbille
r. KameHck-Ypanbckuin, Hamy Bblrio 06HapPYXeHO HECKOMNbKO MPOCOEB ByNKaHNYEeCKUX TydoB,
B BEPXHEN 4acTu CepnyxOoBCKOro sipyca, BONU3n rpaHuubl C 6ALLKMPCKUMU OTAOXKEHUSMU, YTO
MO3BOMUINO YTOYHUTL ee Bo3pacT. CepnyxoBCKUI SPYC B 3TUX Kapbepax NpeacTaBneH CrioucCTbl-
MU MMUKPO3EPHUCTbIMU U3BECTHSIKAMMW, YepeaytoLMMNca CoO CTPOMaTONMTOBBLIMU Pa3HOCTSMU
N NINH30BUAHbLIMU CKOMNNEHNAMWN OHKOSTUTOB.

Pa3pes norpaHu4HbIX OTMAOXEHU B CBOE BpeMs Obinl AeTanbHO U3ydYeH B NIeBOGEPEXHOM
kapbepe (CtenaHoBa u gp., 2001; Yyesawos u ap., 2002), B HacTosllee BpeMsi 3aTonneH-
HOM. 34ecCb, B €ro Kro-BOCTOMHOM YacTu, Obinn onpeaeneHsbl 3arneratlwme cpean OHKONu-
TOB roHmatutbl — Proshumardites sp., a Takke eanHudHble Stenopronorites uralensis (Karp.)
n Fayettevillea cf. friscoense (Miller et Owen), xapakTepu3aytowme reHo3oHy Fayettivillea —
Delepinoceras, aHanor 3oHbl E2 3anagHon EBponbl, KOTOpas OTHOCUTCA K Bepxam CepryxoB-
CKOro sipyca (K YepHbILLEBCKOMY rOpPU30oHTY). B 23 M HMXe KpoBnn CepnyxoBCKOro sipyca 6binu
obHapyxeHbl KOHOOOHTLI Gnathodus bilineatus bollandensis Higg. et Bouck., onpegensiowue
BEPXHECEPNYXOBCKNN BO3PACT BMELLAOLLNX OTAOXEHUN. Bbille BCTpeYeHbl TONbKO e4NHNYHbIE
ammoHougeu Fayettevillea cf. friscoense nnoxown coxpaHHOCTUN U o4eHb 6eaHbIN HenpeacTaBu-
TenbHbIA KOMNIEKC MUKpodayHbl. B LiemeHTe Bpekynn KnoyeBCKOM CBUTHI, NepeKpbIBatoLLEN
CNOUCTbIE U3BECTHAKN, onpeaeneHbl hopaMUHUEpPbl HUXKHETO (CIopaHCKOro) ropu3oHTa batu-
KMPCKOro sipyca, a TakKxe NnepeoTroXeHHble BepXHEBU3ENCKO-CceprnyxoBckne opmbl. Takmm
obpasom, No NaneoHTONOrMYeckMM AaHHbIM, 30eCb YCTaHaBNMBAETCS rpaHuLa Mexay cepny-
XOBCKMM 1 Balukupckum sipycamu. OnmncaHHbIn pa3pes 6e3 CyLecTBEHHbIX N3MEHEHUIN Mpo-
cnexxuBaeTcH Ha npasblin Bbeper pekn (pacctosiHue nopsaka 700 m), B 4EUACTBYIOWNIA Kapbep,
rae 1u3 Npocros ByNKaHNMYecKoro Tyda, B 14 M HMXe rpaHunLbl C Bpek4msMn Krno4eBCKON CBUTbI
(koopauHatbl 56°25'8.75" N n 61°48'47.30" E), 6611 oTobpaH obpasey, Ans reoxpoHosoruye-
CKMX nccnegoBaHun.

N3yyeHne U-Pb n3oTonHon cucTtembl KpUCTanmoB LMPKOHOB NMPOM3BOAMIOCH B MOMUPO-
BaHHbIX NpenapaTtax Ha macc-cnektpometTpe SHRIMP-II B LieHTpe n3oTonHbIX nccrnegoBaHnn
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BCEIEW (r. CaHkT-leTepbypr). NMNocTpoeHune rpacmkoB C KOHKOpAWEN U BblYUCIIEHWE BO3pacTa
(norpeLHOCTb Ha YpOBHE 20) BbINOMHEHbI N0 anroputmy nporpammsl ISOPLOT (Ludwig, 1999).

[ns n3otonHoro aHanusa 6bino otobpaHo 15 3epeH, oTnMyaroLWMXca No MopdONoOrMYecKnm
ocobeHHocTaM. [IBeHaguaTb N3 HUX (POPMUPYIOT KNnacTep ¢ KOHKOpAaHTHbIM Bo3pacTom 32013
MnH net npu BenndnHe CKBO, pasHoun 0.87 n BeposiTHOCTM KoHkopaaHTHocTu 0.35. Ucknto-
YyeHue 13 pacdeTa cemMu 3epeH ¢ Hanbonee BblpaXXeHHbIMU credamMn pacTBopeHus, 6onbLmnm
KONMYECTBOM BKITHOYEHW U NOBbILLEHHBIM COAepXaHueM 0Obl4HOro CBUHLA, NPUBOANT K HE3Ha-
4YUTENbHOMY YBENMYEHUIO Bo3pacTa (M norpelHoctn) — ao 321+5 mnH net (CKBO=1.6, BeposT-
HOCTb KOHKopaaHTHocTh 0.23). Bbicokasi norpeLlHocTb BbIYUCIIEHHOIO Bo3pacTa onpeaensieTcs
NMPUCYTCTBMEM MENMKMX BKIIOYEHUN B KpUCTannax UMpKOHa U HU3KUM COAepKaHueM paaunoreH-
HOro CBMHLA.

Takum obpasom, BnepBble Oblfl MONyYeH peanbHbI M3OTOMHLIA BO3PAcT MNOrPaHUYHOro
HWXHe-CpejHeKaMeHHOYrornbHOro nHTepeana paspesa. C y4eTom NorpeLHocTen ata Benuyu-
Ha cornacyeTcs ¢ ouumnanbHbIM BO3pacTOM rpaHuLbl CEPNYXOBCKOrO 1 BaLLKMPCKOro sSpycos
(323.2+£0.4 mnH neT). JanbHenwee yTO4MHEHME BO3PACTHOrO MOMOXEHUSA rpaHuLbl Ha3BaHHbIX
APYCOB B ONOPHbIX pa3pesax kapboHa Ypana TpebyeT npoBeaeHUs ONONMHUTENbHbIX N30TOMHO-
reoXpPOHOSTIOrMYECKNX NCCIeaoBaHUI C NnpuBredeHmnem knaccundeckmx metogos ID-TIMS.

Pa6ota BbinonHeHa npu puHaHcoBon nogaepxke POOU (npoekt Ne 15-05-01958).
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OUTOCTPATUTPAPUYHECKAA TPAHULIA MEPMU U TPUACA B BOPEAJIbHbIX
PAUOHAX CUBUPU

H.K. Mozayuyeea

Cubupckull Hay4Ho-uccriedogamesibCKUl UHCMUMym 2eosioauu, 2e0U3UKU U MUHEepasibHO20 CbIpbS,
Hoeocubupck, Poccus

B reonornyeckon ncropum 3emnu ¢ rpaH1Len NnepMy 1 Tpuaca cesidaHa ogHa U3 cambiX Kpyri-
HbIX 9KOCUCTEMHbIX NEepPecTpoek, MacCoBOE BbiIMMpaHue, 3Ha4ynTenbHoe obHoBNeHne ayHbl 1
KpynHenwasi nepectporika pactuternbHocTn 3emnu. YTo kacaetcs rpaHvubl nepMn 1 Tpuaca
B KOHTUHEHTAIbHbIX OTNIOXEHUAX, TO Ha nNpumepe 'epmaHckoro baccernHa (CTpaToTunuyeckas
MECTHOCTb TPMaCOBOW CUCTEMBbI) CITOXMUIOCh OBLLENPUHATOE MHEHUE, YTO CMEeHa naneouTHOM
doriopbl HAa ME30PUTHYIO NPOU3OLLSIA HE Ha rpaHuLEe NepMu U Tpuaca, a B cepeiHe NepMCcKoro
nepuoga B CBA3WN C HACTynuBLUEN apuan3aumnen knumara. Tenepb yCTaHOBMNEHO, YTO CMeHa na-
neoguta n mesoduTa B pasHbIX permoHax Mmpa nponcxoanna He ogHOBPEMEHHO.

B AHrapuge, Hanpumep, nNorpaHuvyHble OTNIOXEHUA NepMn U Tpuaca npencTaBneHbl KOH-
TUHEHTanbHbIMN PauMsaIMN, U HAKAKOW KPYMNHOW NepecTponKu (rnop B NepMmn He NponsoLLo;
30eCb B 3TO BPeMsi COXPaHANCH BMaXXHbIN KNUMaT, MOLLHOE YrreHakonreHMe u npogorkana
cyllecTBoBaTb nepmMmckas kopgaumtoBasa dnopa (Kpuwtodosud, 1959). OcHoBHOE S4p0 3TOM
onopbl COCTaBNAT KopAanTaHToBble (OKOro 55 BMOOB), COCTaB U CTPOEHUE KOTOPbIX 3aMETHO
N3MEHHAETCA B Te4YEeHMe NO34HENEePMCKON 3roXu, NOCTENEHHO NpuobpeTas yrHETEHHbIA OBMnUK.
Hapsagy ¢ kopgantammn Ha oTAenbHbIX cTpaTturpaduyeckmx YpoBHAX Bbinm LMPOKO pacnpocTpa-
HEeHbl NMNCTBEHHbIE MXM, YneHucToctebenbHble, NANOPOTHUKK, pa3HOOOpa3Hble nTepugocnep-
Mbl, YaCTbl pasfnnyHble ceMeHa. XapakTepHO NosiBeHne NepBbiX eOMHUYHBLIX NpeacTaBuTenem
me3oduTHoM donopsbl — Todites, Yavorskia, Tomia, Ginkgoites, Rhipidopsis.

Ha nepMCcKux yrneHOCHbIX OTNOXEHUSIX C KopaanTtoson drnopon B Cubupu 3aneratoT Byrika-
HOreHHO-0CaA04YHble 06pa3oBaHMs C KOPBYHYAHCKOW XBOMHO-NAnopoTHMKOBOW ¢hriopon. [paHu-
La 3TUX OTIIOXKEHUI NTIUTOSOrMYECKU 1N PNOPUCTUHECKN O4EHBb YeTKas 1 peskas, oHa opuunarnbHO
npyHATa 3a rpaHuuy nepmu n Tpuaca. OHa nmeeT CoBbITUIHBIN XapakTep Ha BCen TeppuTopumn
Cnbupn. Ha atom pybexe B Cnbupu npousoLuna nepectpomka naneo3aKocuctem: U3MeHeHue
XapakTepa cegumeHToreHesa (HopManbHO-0CaA04YHOrO Ha BYJIKAHOTEHHO-0Ca04HbIN), Npekpa-
LLieHWe yrneHaKkoneH1s, passnuTne MOLLHbIX MPOLLECCOB TParnmnoBoro ByrkaHuama, Ha4ano Mop-
CKOW TpaHCrpeccum n KopeHHasi nepecTtporka dropbl. Ha aton rpaHuue npousoLwsio nosHoe
BbIMUPaHNE KOpOauToB, MakcumMarnbHOe n3MeHeHe pogoBOro 1 NOMHOCTLIO BMAOBOINO COCTaBa
OCTarnbHbIX FPYNMN Naneo30MCKMX PacTEHUA U NOSIBIEHME B KOPBYHYaHCKon driope 6onbLioro
Konu4yecTea Me3030UCKMX 3NEMEHTOB, CyLLeCTBOBaHNE KOTOPbIX NPOAOIKanocb BO BTOPOW MoO-
NoBWHe Tpuaca u B tope.

CnepgyetT OTMETUTb, YTO CMeELUaHHble accoumaunm KOpaauTOBOW U KOPBYHYAHCKOW dhnop
OTCyTCTBYIOT. Pe3kasa nepectpovika coctaBa riopbl MOXET CBUAETENbLCTBOBATL O Honee unu
MeHee ANnuTenbHOM nepepbiBe B ee pas3Butun. Ha camom gene cenyac nmeeTcs A4OCTaTOYHO
AaHHbIX O Hanuuuu B npegenax Cmnbupn pernoHanbHOrO nepepbiBa B OCAOAKOHAKOMMEHUN Ha
rpaHvLe NepMCKMX YrIEeHOCHbIX U TPUACcOBbIX BYINIKAHOrEHHO-0CaA0uHbIX OTnoXeHun. Ha 6onb-
Lwen Yyactn BepxossHCKOro MeraHTUKNMHOPUA OH OTBEYaEeT, B MepMU No KpanHen Mepe, BATCKOMY
BEKy, MHoraa u Bcen BepxHen nepmun (QypaHte, 2005 u ap.). B Kysbacce yctaHoBneHo, 4To Tpu-
acoBasi MasrbLeBCKas CBMTA NEXUT Ha pa3MbITON NOBEPXHOCTU NEPMCKUX OTIIOXKEHUN pa3HbIMU
cBOUMM ropusoHTamu (PagyeHko, 1973). BepoATHO, MUMEHHO C NepepbiBOM Ha rpaHuue nepmMmu 1
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Tpuaca cBA3aHO OTCYTCTBME NEPEXOOHbIX CNOEB CO CMeLLaHHOM hayHON U doSTOPO U CIIULLIKOM
pe3Kni CKavoK B pa3BuTUMN gnopsl.

KopByH4aHckas criopa npegcrasnseTr cO60on HOBbIM Me30(UTHBIN 3Tan pasBuUTUS, OTIIUYHBIN
Kak OT No3gHenepMcKoro, Tak u oT cpegHe-no3gHeTpmacoBoro. OHa MMeeT XBOMHO-NAanopoOTHU-
KOBbI/ COCTaB, B BbICLUEN CTEMNEHN SHAEMUYHBIA HA POOOBOM U OCOBEHHO BUAOBOM YPOBHE U HE
nMeeT obLMX BUAOB HM CO CBOEN NpeaLlecTBEHHULEN NEPMCKON (Propon, HU CO CMEHMBLUEN
ee naguHCcKo-nosgHeTpuacoson. B Her Kpome nanopoTHUKOB M XBOWHbLIX MPUCYTCTBYOT MHOrO-
YMCMEHHbIE XBOLLIEBLIE, @ TAKXKE NTEPUAOCNEPMbI, LMKaA0MUTbI, TMHKIOUTLI, pegkmue mMmxu. [o-
BONIbHO pa3Ho0bpa3sHbl NenMaoduTbl, UMeKLLMe NnokanbHOe pacnpocTpaHeHne — Tomiostrobus,
Pleuromeia, Takhtajanodoxa, Gagariostrobus, Mesenteriophyllum, Isoetes, Lycopodites. Cpe-
AN HUX Hambornbllee pacnpocTpaHeHME B HWXHEM Tpuace umeroT Tomiostrobus, oTyacTtu
Mesenteriophyllum. Ha BOCTOYHbIX okpanHax Cubupckon nnatgopmbl n BoctouHoro TanMmbl-
pa nepmckas dropa ¢ JOMUHUPOBaHMEM KOpAAaUTOB CMeHMNach (pbriopon ¢ 4OMUHUPYOLLMMHU
Tomiostrobus, 6onee peakummn Pleuromeia n Mesenteriophyllum n HEMHOrOMMCNEHHBIMU pac-
TEHMAMU KOPBYHYAHCKOrO doriopucTnudeckoro komnnekca. OCO6eHHOCTbI0O KOpBYHYaHCKOW (hro-
pbl ABNSETCH TaKKe «KMEe30(PUTHBINY COCTaB NTepPUAOCNEPMOB, CPeaN KOTOPbIX 3aMETHYHO POsib
urpatoT Lepidopteris, Madygenia, Scytophyllum, Raphidopteris.

Ntak, B Cubupu Ha pybexe nepmu n Tpuaca npomsoLuna CyLleCTBeHHasa nepecTponika Tak-
COHOMWYECKOro cocTtaBa (pnopbl 3a CHET BbIMUPAHUS NManeo30MCKUX pacTeEHUA N NOABNEHUS
MHOTOYUCIIEHHbLIX ME3030MCKMNX 3NIEMEHTOB. [103TOMy huToCTpaTUrpaduyeckas rpaHnuLa Mex-
AY YIMeHOCHbIMU U BYNIKAHOMEHHO-0CAa404YHBbIMU OTNOXEHUAMM LOBOSIbHO pe3Kasi, fierko y3Hasa-
emMasi 1 BMNosfHe oTBeYaeT rpaHuue nepmmn n tpnaca. O6 3TOM Xe CBUAETENLCTBYIOT AaHHbIE MO
xapodutam, ocTpakogam, ABycTBopkam, nanuHonormm (Morydesa, Kpyroebix, 2009), a Takke
naneomMarHuTHble gaHHble. [na 3anerarowmx B OCHOBaHMM BYNKAHOTEHHbIX 06pa3oBaHUN Cbl-
BEPMUWHCKOM U apblI>KaHCKOW CBUT, coAepXXallmx OCTaTKM KOPBYHYAHCKUX PaCTEHUN, YCTaHOB-
neH Bo3pact 251,7 + 0.4 mnH neT, 4To coBnagaeT ¢ gaHHbiMn MCLU ans rpaHmubl nepmmn n Tpu-
aca (Petucosa u gp., 2014).
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OF THE WEST SIBERIAN PLATE

Maria L. Moroz, Adelina V. Tugareva

'V.I. Shpilman Research and Analytical Centre for the Rational Use of the Subsoil, Tyumen, Russia

KAPBOHATHbIE OTIOXEHUA N UX HE®TETA3OHOCHOCTb HA TEPPUTOPUA
3ANAOQHO-CUBUPCKOW NMNUTbI

M.J1. Mopo3, A.B. Tyeapeea
AY «HAL| PH um. B.Y. LLinunbmaHa», Poccusi

KapGoHaTHble oTrnoxeHus Ha TeppuTtopumn 3anagHon Cubupu pacnpocTpaHeHbl B 3anaj-
Hon yacTtn AHAO (toro-sBocTtovHada Yactb KOxxHO-AManbckoro merasana), 3anagHoun, LeHTpanb-
How 1 BocTo4HOoM YyacTsax XMAO-HOrpbi (cknoHbl KpacHoneHuHckoro csoga, Pponosckas mera-
BnagunHa, HmxHeBapToOBCKUIW cBOA, ArekcaHOpOBCKUI MeraBan u T.4.), Ha tore TioMeHcKon 06-
nactu (Barancko-Uwmumckasa snaguHa), B Tomckon n HoBocubupckon obnactax (Hioponbckas
MeraBnaguHa).

OTnoxeHnsa npeacTaBrieHbl AUCAOLMPOBAHHBIMWU TOMLWAMN U3BECTHSAKOB, AONOMUTU3NPO-
BaHHbIX N3BECTHSAKOB, JONOMUTOB, MMMHUCTbLIX U3BECTHSIKOB, KarbKapeHUTOB, codepXallmx pas-
HOOBpasHyto hayHy, U3BECTHAKaMN C TEPPUrEHHON NPUMECHI0, KapOoHaTHBIMU NN CRaHLUEBO-
kapboHaTHbIMW NopodamMun U, Kak NpaBuIo, Cpeam HUX BCTPEYaKTCA TOMLWM, Nayvku, Npocrnou
BYNKaHOreHHbIX NOPOA (XapaKkTepHO AN AenpeCcCUoHHbIX 30H). PasHoobpa3sne Tunos kapboHar-
HbIX NOPOA CBA3AaHO C OCOBEHHOCTAMU CTPOEeHUs BacCeNHOB, B KOTOPbIX LU0 OCagKoOHaKonse-
HMe, a Takke C pasnMYHbIMU BTOPUYHBLIMU NPOLIECCAMM.

B npenenax ®ponosckon MeraBnaguHbl Ha XaHTbl-MaHcuinckon nnowaan npegnonaraercs,
4YTO B NPUMNOLHATBIX y4acTKax penbeda pasBuTbl MOLLHbIE TOMLM MENKOBOAHbLIX KapOboHaToB,
a B OernpecCUOHHbIX 30HaxX — MUHUCTblE BUTYMUHO3HbIE N3BECTHAKU (BO3MOXHO, JOMaHWUKU-
Thl), YTO CcO34aeT GnaronpuATHbIE YCNOBUS ANs CKONNEeHUn yrnesogoponos. Hanbonee nonHbIn
pa3pe3 kapboHaTHbIX OTNoOXeHun npeacTtaeneH B ckB. 50 XaHTbl-MaHcuiickon. .M. Yysawios
caenan BbiBo4 00 MX CXOQHOCTM C OTIOKEHUAMU KapnMHCKOro ropM3oHTa BOCTOYHOMO CKIIOHA
Ypana no komnnekcy 6paxmonog. [laHHble kapOoHaTHbIE OTIIOXEHUA (POPMUPOBANNChL B Havarne
9MCKOro BeKa, NpeanonoXUTenbHO B MENKOBOAHOM LeNb(OoBOM MOpe, NPOCTMpaBLLUEMCS OT
Ypana Ha BocToK B npeaenbl 3anagHo-CuburpcKkon naneo3onCcKon MeracTpykTypbl, YTO He noa-
TBEPXOAET CyLLEeCTBYOLEEe MHEHNE O AEBOHCKOM OKeaHe Ha AaHHow TeppuTtopumn (boukapes,
Yysawos, 2014; Yysawos, AukaHud, 2003).

Maneoreorpadusn

B nocnegHue rogbl onybnvkoBaH pag paboT no naneoreorpadunyeckon peKOHCTPYKLMK Tep-
putopumn 3anagHo-Cubupckon pasHuHbl. E.A. EnkuH, A.3. KOHTOpOBWY 1 Ap. B OCHOBY CXEMblI
panoHNPOBaHNA NO34HELEBOHCKOM 3MOXU NOMOXMAN KOMMMEKChI NOpo, KOTOpbIE XapakTepuay-
tOT pasHble TUMbl cegumMmeHTaunm (puc. 1). NloBceMeCcTHO pacnpocTpaHeHe AaHHbIX KOMIMIEKCOB
BbISIBNIEHO TOSIbKO Ha MNO34HEAEBOHCKOM BPEMEHHOM cpese, N0 MHeHWMo EnkuHa, 3aecb oTyeT-
NBO BblpaXeHbl NsATb 0bnacTen ¢ NPUCYLLUMMUN TOMNBbKO UM OCOBEHHOCTAMM OCaAKOHAKOMMNEHUS.
31K obnacTtn paccmatpmBaloTcs Kak dpaumanbHble mera3oHbl. OHM npeacTaBnsaoT cobon rpyn-
MMPOBKM haumanbHbIX paioOHOB, HA TEPPUTOPUM KOTOPbIX NPEACTaBEH O4MH U TOT Xe Tun ce-
AanmeHTaumm (EnknH, KoHtoposuy, 2007).
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Puc. 1. Naneoreorpadusa no3agHeaeBoHckon anoxm no E.A. EnkuHy, A.3. KoHToposuuy (2007)
C AOMNOMHEHNAMM

CkB. 52 ApPYMHCKOW BCKPbIT YHUKarbHbIN ONs Oro-soctoka 3anagHo-Cubupckon nnvThbl
paspes pudoreHHbix daumii C.v-s. B ckB. 1 BaHXMMbCKON B OPraHOr€HHbIX M3BECTHAKAaxX Mo
thopamuHndpepam onpeaeneH Bo3pacT npeanonoxuTensHo D,, 4To AoKa3biBaeT LUMPOKOe pac-
NpOCTpaHeHMe MOPCKOro AeBoHa B pernoHe. HoBble JaHHble MO BO3pacTy KOpansnoB U3 paspe-
30B cKkB. 1 BaHxunbckon n 52 ApunmHCKOM nogTBepXKaalT dyHAaMeHTarnbHble NpeacTaBneHns
A.l. KapnunHckoro (1919) n gpyrux uccnegosatenen o TOM, YTO rMaBHasA CKrnagyaTtocTb B Ypa-
no-AnTanckor obnacTtn Ha4anach B LleHTpanbHbIX YacTsX 1 OTCloda nocrneaoBaTenbHO pacnpo-
CTpaHunach K ee okpanHam (Wcaes, 2016).

HedterazaoHocHOCTb

3anexun HepTK 1 rasza B KapOOHATHbIX OTIOXEHMAX MPUYPOYEHbI, KaK MPaBuIio, K 9PO3NOHHO-
TEKTOHNYECKUM BbICTYNam oyHaameHTa. MNpomblneHHas HedTEra3aoHOCHOCTb 3TUX OTIIOXKEHUI
B npegenax 3anagHon Cubupu gokasaHa B Hioponbckom 6accenHe (ApyuHckoe, epacumoB-
ckoe M Ap. MectopoxaeHus), Ha YkanoBckoM BbicTyne (Ykanosckoe), Manounyckon noxobuHe
(Manowuuckoe) u gp. B npegenax XMAO-KOrpbl 3anexun HedTn 1 rasa B kKapboHaTHbIX OTIOXe-
HUAX BbIsIBNEHbl HA XaHTbl-MaHcunckom (Pz), CeBepo-BapberaHckom (KB), KoTbirberaHckom
(Pz), Kowwnnbcko-Baxckom (nnact M), Cosetckom (M, M,) mecTopoxaeHusix, Ha 3anage AHAO
(HoBonopToBCKOM).

[ebntbl HedpTn 13 kapboHaTHbIX oTrnoxeHun gocturatot 302.9 m3/cyT (XaHTbl-MaHcuiickoe
MecTopoxaeHue), Ha YkanoBckom mecTtopoxaeHun — konebntotces ot 100 go 500 m3/cyT, Ha Co-
BeTckom — o 100 m¥/cyT.

HedTerasoHoCHOCTb kapboHaTOB, Kak NpaBuno, OTMEYaeTCs B BEPXHEW 4acTu paspesa u
cBsi3aHa ¢ pndOBbIMM NOCTPONKAMU, KOTOPbIE B OCHOBHOM NPUYpOYeHbl K NpnGOpPTOBLIM YacTaM
rny6oknx BnaguH doyHaameHTa.

Boukapes B.C., Yyawos b.N. Ypanuabl n Heomobunuam // TopHele Begomoctu. 2014. Ne 12(127).
C. 6-17.

EnknH E.A., KoHTopoBud A.3. n ap. lNaneo3soickne daumanbHble Meras3oHbl B CTPYKType hyHaameHTa
3anagHo-Cunbupckon reocuHeknusel // Feonorusa n reocpmsmka, 2007. 48. Ne 6. C. 633-650.

Ucaes I.[. K naneoreorpacum 3anagHo-Crnbrpckon reoCMHEKNM3bI Ha pybexe paHHEro 1 cpegHero kap-
6oHa // TopHble BegomocTn. 2016. Ne 1-2 (140-141). C. 46-50.

Yyesawos b.U., AukaHuy E.A. K cTpaturpadmmn n naneoTekToHUKM naneosos XaHTbl-MaHcunckon Bna-
AnHbl (3anagHo-Cubupckaa nnuta) // Joknagbl akagemum Hayk. EkatepuHGypr, 2003. T. 388.
Ne 6. C. 784-787.
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PALEOSOLS AND LOESS-LIKE SEDIMENTS FROM THE MIDDLE PERMIAN
REFERENCE SECTION OF THE VOLGA-URAL REGION, RUSSIA

Fedor A. Mouraviev', Michael P. Arefiev'? Vladimir V. Silantiev’, Bulat I. Gareev’, George
A. Batalin', Tatyana V. Kropotova', Irina B. Vybornova’

"Kazan Federal University, Kazan, Russia
2Geological Institute, Russian Academy of Sciences, Moscow, Russia

One of the well-studied reference sections of Urzhumian (Wordian) and Severodvinian
(Capitanian) stages of Middle Permian in the Volga—Ural region is located in the Monastery
ravine. Here we focus on sedimentology, mineralogy, grain size, and geochemistry of red
mudstone lithofacies prevailing in this section and paleosols associated with them, to specify
their depositional settings and paleoclimatic conditions.

The Monastery ravine succession, of total thickness 150 m, contains five main lithofacies:
a) rooted micritic limestones and dolomites; b) laminated carbonate mudstones and limestones;
c) cross-bedded sandstones; d) laminated red mudstones; €) massive red mudstones. These
lithofacies form 22 high-order cycles (HOC), whose boundaries were delineated by erosional
cuts filled with cross-bedded sandstones or by subaerial exposure surfaces (clayey breccias and
paleosols). The last two facies account for 62% of the total thickness of the section.

The laminated mudstones have a distinct subhorizontal thin bedding where predominantly
silty laminae alternate with predominantly clayey laminae. This sediments may contain an
ostracod and bivalve shells or fish scales and sometimes bear the sings of short-term shallowing
and drying (interrupted horizontal and cross bedding, brecciated structures). Depositional setting
has been interpreted as perennial to playa lakes. Massive mudstones do not contain faunal
and plant remains and are often altered by pedogenic processes such as root traces, gleyed
spots, carbonate nodules, etc. Massive mudstones occur in laterally continuous tabular beds of
0.7-1.5 m average thickness and overlaid commonly by laminated mudstones or sandstones.
Most likely, the massive mudstones were deposited in flood plains with contrast seasonality
of precipitation. Both types of mudstones are classified as subarkosic to sublitharenitic, they
are poorly sorted, the silt fraction range from 62 to 92%. The geochemistry of siliciclastics of
mudstones indicates the recycling of sediments whose source rocks could be intermediate-felsic
igneous rocks.

In many cases, massive mudstones similar to those studied here are identified as paleoloesses
that were pedogenically altered during the periods of humidization. To verify this assumption,
four vertical profiles of mature paleosols from the Urzhumian (2) and Severodvinian (2) stages
were sampled and tested for whole-rock geochemistry, particle size and other types of analysis.

In both Urzhumian paleosol profiles, the maximum values of the Ti/Zr parameter correspond
to a clearly bimodal distribution of grain sizes in the rocks (Fig. 1), with modes of 3-5 and 25-30
pm. At the same time, the degree of weathering of the rocks (CIA) remains practically unchanged.
The bimodal distribution of grain sizes reflects the presence of two grain populations, and an
increase in the Ti/Zr ratio values at the same time indicates an additional influx of coarse silt.
One of the possible mechanisms for coarse silt supply to depositional center could be its transfer
from adjacent areas by wind.

Scanning electron microscopy (SEM) of massive mudstones with a bimodal distribution of
grains from paleosol profiles demonstrated the silty and sandy grain microtextures typical for
aeolian deposits (crescentic percussion marks, fresh flat cleavage surfaces, etc.).

In the Severodvinian paleosol profile CIA fluctuations are simultaneous with Ti/Zr fluctuations
that reflect the primary sedimentary origin of siliciclastics. The bimodal distribution of grain sizes
corresponding to an increase an CIA, Ti/Zr and Al/Si values, in contrast to Urzhumian paleosol
profiles, is interpreted as an influx of fine silt. Quartz grains morphology and microtextures also
indicate their aeolian origin. Minor CIA fluctuations in all studied paleosol profiles indicate the
simultaneity of mud deposition and soil formation. Severodvinian paleosol profiles differ from
Urzhumian ones in depth to B, horizon, 0.3 m and 0 m respectively, which evidences more
humid climatic conditions during the Severodvinian time.
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Fig. 1. Paleosol geochemical profiles from the middle (a) and upper (b) Urzhumian, Monastery ravine.

Thus, the red massive mudstones studied here are loess-like sediments accumulated in
floodplains during the terminal stages of HOC, when the large areas of clastic sediments are
exposed and covered by soil. The study of the paleosol profiles widely represented in the section
has allowed the reconstruction of a semi-arid climate with distinct rainfall seasonality in Urzhumian
with some humidization in Severodvinian. An increase of the aeolian silt transport occurred in dry
seasons during the stages of playa lake regressions, when the fluvial plains prograded basinwards
simultaneously with the formation of soil cover. Simultaneous accumulation of aeolian dust with
soil formation obscured the process of weathering and chemical differentiation of the soil profiles.

This research was funded by the subsidy of the Russian Government to support the Program
of competitive growth of Kazan Federal University among world class academic centers and
universities. This study was also supported in part by the Russian Foundation for Basic Research
(projects no. 16-05-00706, 16-04-01062).
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SEARCH FOR SYNSEDIMENTARY ZIRCONS IN THE MIDDLE PERMIAN DEPOSITS
OF KAZAN VOLGA REGION FOR U-Pb DATING: PRELIMINARY RESULTS

Fedor A. Mouraviev', Vladimir I. Davydov'?, Viadimir V. Silantiev', Kristina A. Egorova’,
Marina A. Lavrukhina’

'Kazan Federal University, Kazan, Russia
2Department of Geosciences, Boise State University, Boise, USA

In recent years, the methods of U-Pb dating of zircons from sedimentary deposits have been
actively developing worldwide. Reference sections of Middle Permian are located in Volga-
Ural region, they are well studied by paleontological, paleomagnetic and geochemical methods
(Nurgaliev et al., 2015). However, U-Pb dating has not been done until now in these sections.
Marine sections of Middle Permian with conodont and fusulinid fauna are poorly correlated with
Volga-Ural continental sections based on non-marine ostracods, fish and tetrapods. Consequently,
non-paleontologic methods, such as isotope geochemistry and radiometric dating, have become
very important.

The Middle Permian sedimentary basin of Volga-Ural region was located at a sufficiently
large distance from potential volcanic centers (1-2 thousand km) (Torsvik, Cocks, 2016).
Nevertheless, ash material of large eruptions could reach the area of sedimentation. The task
of finding synsedimentary zircons is reduced to the search for camouflaged ash layers in the
thickness of shallow-marine or red-colored continental deposits. In this paper, we present some
approaches to the search for synsedimentary zircons in reference sections of the Middle Permian
Volga-Ural region and the first U-Pb dating results.

Approach 1. Sampling of thin ductile clayey layers within the marine and lacustrine carbonate
units. In the Monastery ravine section, 40 levels from Urzhumian and Severodvinian stages were
sampled during the years 2013—-2015. Zircons were found only in seven levels, they all appeared
to be detrital and have not been tested. In the reference section of Upper Kazanian, Pechishchi,
dark-gray clay with remains of marine fauna of fish and algae from the “Podboy Member” was
sampled. One hundred grains of zircon were separated from the heavy fraction and tested
by laser ablation (LA-ICPMS) in the laboratory of the University of Boise, USA. The analysis
revealed several populations of zircon grains with ages from 271 to 1650 Ma. The peaks of these
populations have an Early Permian, Mississippian, Late and Early Devonian ages (Fig. 1). The
source rocks for these populations of zircon grains were, most likely, subduction and collisional
magmatites of the Middle Urals (Puchkov, 1997); for the Late Devonian zircons, however, the
provenance area could be the Baltic Shield. Five youngest grains from Early Permian population
were tested by CA-TIMS, which show the 206Pb/238U Artinskian 290.284 £+ 0.206 Ma. The Early
Permian age of zircons means their detrital origin.

Approach 2. Sampling of lacustrine-palustrine clayey layers between the coal beds in the
carbonate coal-bearing units. Thin greenish-brown clayey interlayer was sampled in the reference
section of Lower Kazanian, Sentyak. Zircon grains’ morphology (fissured and abraded grains
prevailed) indicates their allochtonous origin.

Approach 3. Sampling of thin ductile crimson clayey layers with significant amounts of “fresh”
zircon grains in silty fraction and, in some cases, with an increased values of Zr, Cr, Ni and Cu.
Three levels of crimson clays from Urzhumian deposits of Monastery and Cheremushka ravine
reference sections were sampled. From 15 to 50 zircon grains from each sample were analyzed
with SHRIMP-II at VSEGEI, St. Petersburg. Few populations of zircons were found with age
from 28514 Ma to 1479121 Ma. Thus, all the zircons from these samples were also detrital.

In spite of negative results, the search for synsedimentary zircons for U-Pb dating in sediments
of the Middle and Upper Permian Volga-Ural Basin continues. The last approach seems to be
most promising and one should search for clays with a predominance of smectite, which can be
an indicator of the presence of ash material in the sediments (Krinari et al., 2003).
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Fig. 1. Cumulative probability plot of U-Pb ages of detrital zircons from the marine clays, Upper
Kazanian reference section near Pechischi.
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GEODYNAMIC FACTORS OF THE HETEROGENEITY OF CEMENTATION ZONES
IN BITUMINOUS SANDSTONES OF THE SHESHMINIAN HORIZON
ON THE WESTERN SLOPE OF THE SOUTH TATAR ARCH

Almaz I. Mullakaev, Aleksey N. Delev, Sergey A. Usmanov, Vladislav A. Sudakov, Rinat R.
Khasanov

Kazan Federal University, Kazan, Russia

rEOQAMHAMUYECKUE ®AKTOPbl HEOOAHOPOAOHOCTU 30H UEMEHTALIUA
B BUTYMUHOS3HbIX MNECYAHUKAX LWELLUMUHCKOIO NOPU30OHTA
HA 3ANAAOHOM CKITOHE FOXXHO-TATAPCKOIO CBOOA

A.U. Mynnakaes, A.H. flenes, C.A. YcmaHosg, B.A. Cydakoe, P.P. XacaHoe

KasaHckuli gpedeparnbHbili yHusepcumem, KasaHb, Poccus

B ueHTpanbHOM YacTu Bonro-Ypanbckon npoBMHUUM Ha TeppuTopun TatapcTtaHa B nepm-
CKMX OTITIOXXEHUSX U3BECTHbI 3HAYUTENbHbBIE PECYPChbl BUTYMcoaepKallmMx Noposa, KoTopble npu-
ypoudeHbl K YPUMCKUM M Ka3aHCKUM OTnoxeHusm (MpoaykTuBHble BUTYMUHO3HbIE...,1982; Me-
Toaudeckoe...,1999; TektoHn4eckoe u..., 2006; leonorna mectopoxgeHun..., 2008; Xucamos,
2014). C 2006 roga NAO «TaTHedTb» NPUCTYNUIO K pa3paboTke YPUMCKNX BUTYMHbIX 3anexen
B kayectBe CBH 1 BBH meTogom naporpasutaumMoHHOro apeHmpoBanus (Xucamos, 2014). Mpu
pa3paboTke MOryT BO3HMKaTb OfnpeaerieHHble TPYOHOCTU, CBSA3aHHbIE C NPOrHO30M NyTen Lmp-
Kynsaumm BbICOKOTEMMNEPATYPHbIX onionaos. B ¢BA3M ¢ 3TMM BO3HMKAIOT 3aa4n MO BbIACHEHUIO
0COBEHHOCTEN BHYTPEHHErO CTPOEHNA BUTYMHbIX 3anexen, 00yCnoBneHHbIX KOHCTUTYLIMOHHO-
TEKCTYPHON HEOAHOPOLHOCTbLIO MECYaHUKOB.

MeTporpaduyeckne nccrneqoBaHUsi C UCNOMNb30BaHMEM psfa BbICOKOTOYHBLIX (PU3NYECKUX
METOL0B Nnokasanu, YTo N0 MUHeparibHOMY COCTaBy BCE UCCMEeLOBaHHbIE NeCYaHWKM MNONMMUK-
TOBble U OTHOCATCHA K rpayBakkoBoW rpynne (XacaHos, Mynnakaes, [JycmaHos, 2017). B mu-
HeparibHOM COCTaBe MEeCKOB M NecyaHKoB NpeobnagatoT 06noMku KBapua, NosnesbiX LWNaTos,
a Takxke oparMeHTbl MarmaToreHHbIX nopoa U MMHeparnos. B neckax un necyaHukax BCTpeyatoT-
CS1 M BTOPUYHbIE MUHEparbl: anbbuT, KanbLuuWT, XNOpUT 1 NMpUT, obpaszoBaHne KOTOPbIX CBSA3AHO
C anureHeTMyecknmMun npoueccamu. LiemeHTnpyowmm BewecTtBoOM CnyxuT nmbo butymHoe Be-
LecTBo, NMMbOo rmuHucTo-kapboHaTHaa macca. butymHbIN LeMeHT oTMevaeTcs B cnabocuemeH-
TUPOBAHHbLIX U PbIXIbIX NEeCKaX U NecyaHuKax, MUHNUCTO-KapBoHaTHBIN — B UX NNOTHBLIX 1 KPEnKux
yyacTkax. [1o cTeneHu CLeMEHTUPOBAHHOCTM NOPOS MOXHO BblAENMUTb TP OCHOBHbIX NIUTOTMNA
necyaHbIX NOpoA, KOTopble craratoT NPOAYKTUBHbBIE YY4aCTKN LLIELLIMUHCKOIO ropu3oHTa:

| — cuemeHTMpOBaHHbIM cnabo cpeaHeOUTYMOHACHILLEHHbIN NECYAHUK;

Il — cnabocueMeHTUpoOBaHHbIA MHTEHCUBHO BUTYMOHACHILLEHHbIV NECYAHNK,;

[l = cueMeHTUPOBAHHbI MHTEHCMBHO OUTYMOHACHILEHHbIM NecyaHuK. Buanmown 3akoHo-
MEpPHOCTU B pacnpegeneHny aTnx NMTOTUNOB B pa3pese BUTyMHbIX 3anexen He Habnogaercs.
Kpenkne pasHOCTM MOryT BCTpeYaTbCs U Nocpean pbiXfbiX NECKOB, a y4yacTku GonbLuero pas-
BUTMA KapboHaTu3aumm BCTPeYalTCs B BUOE NoKanbHbIX Y4acTKOB B TBepAblX BUTYMOHacChI-
LeHHbIX obpa3uax. BbiscHeHne npuynH BHYTPEHHEN HEOOHOPOAHOCTU NECHAHMKOB SABMSETCHA
OCHOBHOW 3afa4yen JaHHoW paboTbl.

O6pasoBaHue 30H LieMeHTaLUMM NPOUCXOAUT B Nnepmnod (hopMMPOBaHNS HEPTAHOM 3aNeXM 1
CBSI3aHO C KOHTPACTOM (PU3MKO-XMMUYECKMX YCNOBUI B CUCTEME He(Tb-Boaa. KapboHaTHbIN Lie-
MeHT 00pa3yeTcs B pesyrnbraTe OCaXaeHWs KanbLmsa 13 NoA3EMHbIX BOL, KOTOPbIE ABMSKTCS ero
OCHOBHbIM UCTOYHWKOM, Ha BOAO-HE(MTAHOM reoxmMmmnyeckoMm bapbepe. B ngeanbHon cucteme
3epkano noaseMHbIX BO4 WM, COOTBETCTBEHHO, 30Ha BOAO-HE(TAHOrO KOHTaKTa CTPEMATCH 3a-
HATb ropn3oHTanbHoe nornoxeHne. OCHOBLIBASCb HA 3TOM MOMOXEHWUW, MOXHO NPEANONOXUTb,
YTO 30Hbl OCaXAeHusa Kanbumuta, PopMMpPysaCb B MOAOLUBE 3anexu, NoCTeNneHHO CMEeLLanuchb,
3aHMMas CBOe COBPEMEHHOE NPOCTPaHCTBEHHOE nonoxeHue. [NpuyrHa NnTonornyeckon Heoa-
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HOPOAHOCTU B npeaenax ogHoro ropMsoHTa cBsidaHa Cco crneundukon obpasoBaHms HEPTAHON
3anexu n MoXeT bbITb CreaCcTBMEM HECTabMMbHOCTU re0AMHaMUYeCcKnX NpoLEeccoB.

dopmurpoBaHue ButymcogepKalmx CTPYKTyp NPOMCXOANIO B TEYEHNE ANNTENbHOro Bpeme-
HW, Ha4YMHas ¢ nepmckoro nepuoga. Mo pekoHcTpykunam B.U. Tpoenonbckoro n H.I1. Jlebenesa
(1982) nonoxutenbHble CTPYKTYPbI B penbede LWeLMUHCKMX NeCKOB U NeCYaHNKOB CyLLIEeCTBO-
Banu elle B JOKa3aHCKOE BPEMS, YTO BUOHO MO 3aneraHuto MuH «fYHIYNOBOrO0 ropu3oHTay.
«JIMHrynoBble» rMUHbI 3aNONHAKT NOHWKEHUS MeXay y4acTkaMu yBenuyeHUss MOLLHOCTM LueLw-
MUWHCKOrO ropu3oHTa, o6pasysa CTPYKTypbl 0BnekaHns. 3TOT aKT CNyXWUT NoATBEPXKAEHUEM Ha-
NNYUA NONOXUTENBbHBLIX (DOPM Ha MOBEPXHOCTU LUELLIMUHCKMUX MECKOB N MeCYaHWKOB B Nepuog,
OTNOXEHWs1 paHHeKa3aHCkux ocagkoB. O4HaKo COBpeMEeHHas CTPYKTypa MOBEPXHOCTU KPOBMU
LIELLIMUHCKUX MEeCYaHNKOB 1 pacrnpegeneHne MoLWHOCTEN «IMHIYNOBbLIX» [MWH HE COOTBETCTBY-
€T YCIOBUSAM 3aneraHusi MOPCKUX OTNIOXKEHWUNA.

[nsa BbIACHEHNS YCIOBUIN OCaZIKOHAKOMMEHUS LWELMUHCKUX NeCYaHNKOB HamMu ObIrio npouns-
BELEeHO BblpaBHMBaHWE CTPYKTYPbl BHYTPEHHUX MOBEPXHOCTEN NMEPMCKUX OTIIOXKEHUI paccMma-
TPMBAEMOro y4yacTka no kapboHaTHOMY «CcpegHe-CnMpudepoBOMY» FOPU30HTY, 3anerarLemy
Hag «NUHrynoBbiMuU» rmnHamn. OcHoBOW Ans 3Toro nocnyxuna 3D-mogenb yvacTka 3eMHOW
KOpbl B 30HE pa3BUTUA BUTYMONPOSABMEHUN, NOCTPOEHHAst HA OCHOBE 06paboTkM JaHHbIX Go-
nee, 4em 100 BypoBbIX CKBaXWH. B pe3synbrate peKOHCTPYKLMM «MCHE3NN» NTOKarbHbIE NOMOoXu-
TenbHble CTPYKTYPbl, K KOTOPbLIM B HACTOSILLIee BPeMS NPUypoYeHbl 3anexn Hedren n Gutymos,
HO B 3TMX y4aCTKax COXpPaHUUCh JIMH30BUAHbIE YTOMLLIEHMS NnacTa WeLIMUHCKUX NeCYaHMKOB.
[MonyyeHHbIV pesynsTaT CBUOETENLCTBYET O TOM, YTO BO3HUKHOBEHMWE 3TUX CTPYKTYP NPOUCXoau-
no B 6bonee nosaHWe reonorMyeckne 3anoxXm U CBA3aHo, No BCen BUAMMOCTU, C BEPTUKANbHbIMU
TEKTOHUYECKUMU OBUKEHNAMMN.

Pa6ota BbinonHeHa npu dmnHaHcoBoW noggepxke MuHuctepctea obpasoBaHus 1 Haykm PO (npoekT
Ne02.G25.31.0170) n 3a cyeT cpeacTB cybCcMamK, BbiAENEHHOW B pamMKax rocyqapCTBEHHOW NOAAEPXKKM
KasaHckoro (MprBosmkckoro) degeparnbHOro yHMBepcuTeTa B LIENsSIX MOBbILLEHUSA ero KOHKYPEHTOCMNOCOo0-
HOCTW cpeam BeAyLLMX MUPOBbIX Hay4YHO-0Opa3oBaTeNbHbIX LEHTPOB.

Tpoenonbckuit B.U., Nebeges H.MM. MpogykTuBHble OUTYMUHO3HbIE TOMLWM NEPMCKUX OTNoxeHun Me-
nekecckon BnaguHbl U Tatapckoro cBoga. Kasanb: M3gatenbctBo KasaHckoro yHuBepcuteta, 1982.
104 c.

MeTtogunyeckoe pyKoBOACTBO MO NOUCKaM, OLEHKE U pa3BedKke MEeCTOPOXAEHU TBEPAbIX HEPYAHbIX MO-
nesHbIX uckonaembix Pecnybnukn TatapctaH (B 3 4Yactax). Yactb 1 / nog pen. ©.M. XarpetanHosa,
PM. ®ansynnuHa. KasaHb: M3g-8o KasaH. yH-Ta, 1999. 256 c.

TekTOHUYeCKoe 1 HedTereonormyeckoe panoHmpoBaHue Tepputopum TatapctaHa / P.C. Xucamos, E.[1.,
BontoBny B.B. JInbepmaHn, H.C. Matuatynnuu, C.E. BontoBny. KasaHb: M3a-Bo «PaH» Akagemun
Hayk PT, 2006. 328 c.

YcneHckun B.B., Baneesa U.®. 'eonorus mectopoxaeHuii npupogHbix butymos Pecnybnukn TaTtapcTtaH.
KasaHb: N3gatenbctBo OO0 «[Md «Mapt», 2008. 349 c.

XacaHoB P.P., Mynnakaes A.W., [lycmaHoB E.H. CoctaB nec4aHuKoB B MPOAYKTMBHbIX FOPU30HTaxX NepMm-
CKMX BUTYMHbIX 3anexen TatapctaHa // YueH. 3an. KasaH. yH-Ta. Cep. Ectects. Hayku. 2017. T. 159,
kH. 1. C. 164-173.

Xucamos P.C. AHanu3s acpheKkTMBHOCTM BbIpabOoTKM 3anacoB CBEPXBA3KON BUTYMUHO3HOW HeTU Npu na-
parpaBuTaumoHHomMm Bo3gencTeun // HedbtaHoe xo3ancteo. 2014. Ne 7. C. 24-27.
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PALYNOSTRATIGRAPHY OF PERMIAN AND MESOZOIC SEQUENCES FROM
RANIGANJ COALFIELD, DAMODAR BASIN, INDIA

Srikanta Murthy

Birbal Sahni Institute of Palaeosciences, 53 University road, Lucknow -226007, India

The Raniganj Coalfield is the third largest coal mining in India. This Coalfield is easternmost
depository within the Damodar Basin, situated in two states—West Bengal (Burdwan, Birbhum,
Bankura, and Purulia Districts), and Jharkhand (Dhanbad District). The Raniganj Coalfield is
lying in between latitudes 23° 03’ and 23° 51’ N and longitudes 86 ° 42’ and 87 ° 28’ E and covers
an area of ca 3000 sq km. It is bounded in north, west, and south by the Archeans, towards the
east alluvium and laterite over the Gondwana strata (Raja Rao, 1987).

The litho-succession intersected in the north-central and eastern parts of the Ranigan]
coalfield, Damodar Basin, India (Fig. 1), includes the Barakar (Artinskian—Kungurian) and Barren
Measures (Guadalupian) formations (borecores RJS-2 and RT-4; Permian) and the Panchet
(Lower Triassic) and Rajmahal (Early Cretaceous) formations (borecore RRK-1) (Fig. 2). The
present review provides a comprehensive age correlation of these litho-units in the study area.
The palynological study indicates presence of late Early Permian (Artinskian-Kungurian) —
Latest Permian (Densipollenites magnicorpus assemblage zone, Lopingian) age for RJS-2 and
RT-4, and Late Permian (Gondisporites raniganjensis assemblage zone) to Early Cretaceous
(Foraminisporis asymmetricus assemblage zone) age (RRK-1). As a result, previously done
palynological studies (Murthy, 2010; Murthy et al., 2010) have shown that lithologically defined
Barren Measures Formation represent a diachronous unit. Similarly, infra-trappean sediments
are recognized in the uppermost part of the Panchet Formation, which in turn re-defines the
status of the Panchet Formation (Vijaya, 2011). Unrecognised lithological unconformities are re-
defined in the Barren Measures and Panchet Formations.

L o7 s

[TITHTI] 5aprs - Panchet Farraticn Barakar Formaflor

=] Panctt Farmation P71 metamarpries
Feaniganj Farmation =] inium ¢ Tartiary

==~ Baran Massura Fomation  [T@ ]| Borehele Losation

Telchir Farmetlon & 0 4B

| I | |

Fig.1. Map showing location of each borecore: RJS-2, RT-4 and RRK-1, in the north-central and eastern
parts of the Raniganj Coalfield, Damodar Basin (Raja Rao, 1987)
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Fig.2. Showing the various formational units recognised in the Gondwana deposits in different blocks:
(i) northern part (RJS-2); (ii) north-central part (RT-4), and (iii) eastern part (RRK-1) in the Ranigan]

Coalfield, Damodar Basin

Murthy, S. (2010). Palynostratigraphy of the Permian succession in borehole RJS-2, Raniganj Coalfield,
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Damodar Basin, West Bengal. Indian Geological Congress, 2 (2): 83-90.

Murthy, S., Chakraborthi, B., Roy, M. D. (2010). Palynodating of subsurface sediments, Raniganj Coalfield,
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Damodar Basin, West Bengal. Journ. Earth System Science, 119(5):701-710.

Vijaya, (2011). Palynostratigraphy of subsurface Upper Permian and Mesozoic Succession

Rakshitpur area, Raniganj Coalfield, West Bengal. Palaeoworld, 20: 61-74.
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THE LOWER KUNGURIAN SHALLOW-WATER LAGOONAL BIOTA
OF THE MIDDLE CIS-URALS

Serge V. Naugolnykh

Geological Institute of the Russian Academy of Sciences, 119017 Pyzhevsky per. 7, Moscow, Russia
Kazan Federal University, 18 Kremlyovskaya st., Kazan 420008, Republic of Tatarstan,
Russian Federation

The key point for the proper reconstruction of fossil biotas is the study of the so-called
Lagerstatten, i.e. orictocoenoses more or less adequately reflecting an initial community normally
represented by one or several localities. As a rule, the Lagerstatten sites show a high diversity
of well-preserved macrofossils. But some of the initial biotas were originally of low taxonomic
diversity, especially in oligotrophic basins with abnormal salinity (lagoons, estuaries). Similar low-
diversified communities were characteristic of ecological crises or ecosystem reorganizations.

The Early Kungurian time in the Cis-Urals region was the time when the sea basin, which
took place in the Fore-Urals fore-deep depression, became isolated from the open ocean, and
due to that tendency this basin lost most of its biodiversity. Salinity of the Fore-Urals lagoon also
changed towards hyper-salinity intercalated with a short-time addition of fresh water brought by
rivers and temporal flows, which flew from the western slope of the Paleo-Urals.

The early Kungurian biota of the Cis-Urals has never been a subject of special paleoecological
study. The present report deals with several localities of the Early Kungurian (mostly Philippovian)
age disposed in the stratotype area of the Kungurian stage, near the City of Kungur, Perm region
(= Perm krai), Russia, which were studied in a wide framework of current inventarization of
biodiversity of the Permian deposits of the Urals (Chuvashov et al., 1990; Chuvashov, Chernykh,
2000; Davydov et al., 2005; Ozhgibesov et al., 2009; Tereschenko et al., 2012).

The low diversity Lagerstatts of the Philippovian Horizon of the Middle Cis-Urals can be
regarded as a good example of oligotrophic basins with producents represented by algae and
weakly diversified commensals which included terebratulid brachiopods, small bivalves, rare
gastropods and putative coelenterates.

The macrophytic algae were quite abundant in the Philippovian ecosystem of the Middle- and
South Cis-Urals, and they were represented mostly by two species: Algites shurtanensis Naug.
and A. philippoviensis Naug., together with some other rare macrophytic algae and microscopic
one-cell algae. The macrophytic algae were a trophic basis for the consuments of the first level,
such as bivalves and gastropods. Microscopic organic particles and perhaps one-cell protists
were a source of feeding for terebratulids. The consuments of the second level were represented
by limulids Paleolimulus kunguricus Naug., which hunted for small invertebrates, as the limulids
do up to the present time. Rare chondrichthyan fishes were on the top of a trophic pyramid. Plant
debris of higher plants, which grew nearby the shore-line, formed an additional source of organic
matter for the first level consuments of this basically oligothrophic basin.

The deposits of the Philippovian horizon s.l. stratigraphically (vertically) lie just between the
Upper Artinskian deposits of the Sylvinskaya Formation, represented by algae-bryozoan reefs,
and the Upper Kungurian deposits of the Irenian Horizon, which is represented by gypsum-
and anhydrite sediments intercalated with small layers of secondary dolomites originally
formed as carbonate limestones. The organogenic (fabrique) limestones of the Sylvinskian
Formation enriched by diverse invertebrate fauna of different marine invertebrates (brachiopods,
bryozoans, corals, bivalves, gastropods, nautiloids). This fauna can undoubtedly be interpreted
as normally marine. In contrast to that, the Irenian deposits show the sedimentological features
that are characteristic of a hypersaline lagoon. Nonetheless, this Irenian lagoon was influenced
by at least two episodes of open-sea transgressions, when the Nevolinskaya and Elkinskaya
stratigraphical units represented by secondary dolomites were formed. Thus, the Philippovian
Horizon represents an intermediate hydrological situation expressed in deposition of shallow-
water carbonate sediments in low-hydrodynamic basin. The Philippovian basin of the Middle Cis-
Urals was influenced by intercalated ingressions of saline waters and fresh waters from proluvial
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and alluvial sources of the Paleo-Urals. This shallow basin was most probably also strongly
influenced by tidal effects and relatively high depositional rates.

Such an environment perfectly fits to our knowledge of ecology of some present-day limulids
(especially, Carcinoscorpius rotundicauda (Latreille); see general discussion in Pickett, 1984).
Judging by the presence of relatively rich plant megafossils that were found together with the
macrophytic algae A. philippoviensis, A. shurtanensis and marine invertebrates in the Philippovian
deposits, the coastal line of this basin was not far distant from the tanatocoenosis. Moreover,
the coast was densely populated by different terrestrial plants, which formed different initial
communities: near-shore hydro- and hygrophilous community with dominant equisetophytes
(Paracalamites spp.) and a more distant gymnosperm-rich community with dominant conifers
(Walchia spp., Tylodendron sp.) and vojnovskyans (Rufloria derzavinii (Neuburg) S.Meyen,
R. salamatensis (Zalessky) Naug.), which grew in areas more distant from the coast-line.

Chuvashov, B.l. & Chernykh, V.V. (2000). The Kungurian Stage in the General Stratigraphic Scale of the
Permian System. Doklady Earth Sci. 375A, 1345—1349.

Chuvashov, B.l., Dupina, G.V., Mizens, G.A., Chernykh, V.V. (1990). Referent sections of the Upper
Carboniferous and Lower Permian of the western slope of the Urals and Cis-Urals. Ural Branch of
Academy of Sciences, Sverdlovsk.

Davydoy, V.I., Schmitz, M.D., Snyder, W.S., Wardlaw, B.R. (2005). Progress toward development of the
Cisuralian (Lower Permian) timescale (biostratigraphy, chronostratigraphy, radiometric calibration).
The Nonmarine Permian, New Mexico Museum of Natural History and Science Bulletin 30, 48-55.

Ozhgibesov, V.P., Teschenko, I.I., Naugolnykh, S.V. (2009). Permian period: organic world at the end of
the Palaeozoic. Perm: Art-Design. 107 pp.

Pickett, J.W. (1984). A new freshwater limuloid from the Middle Triassic of new South Wales. Palaeontology
27(3), 609-621.

Tereschenko, I.I., Naugolnykh, S.V., Ozhgibesov, V.P. (2012). On the way of evolution: to the museum of
Permian period. Perm: Aster. 111 pp.
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LATE PERMIAN AND EARLY TRIASSIC FRESHWATER OSTRACODS
OF THE EAST-EUROPEAN PLATFORM

Maria A. Naumcheva

Lomonosov Moscow State University, Moscow, Russia
Borissiak Paleontological Institute of RAS, Moscow, Russia

In recent years, a few sections of the PTB (Vyatkian/VVokhmian) deposits without stratigraphic
break at the boundary were discovered (Golubev, 2004). A peculiar freshwater ostracods
assemblage was found in the sediments of terminal Permian. Dmitry A. Kukhtinov defined
deposits with this ostracod assemblage into the Suchonellina perelubica — Suchonella rycovi —
S. posttypica zone (Kukhtinov, Voronkova, 2012). The analysis of the latest data from the PTB
sediments made it possible to obtain a more detailed picture of the changes in the ostracod
fauna (Fig.). Firstly, the crisis manifested in a significant reduction in taxonomic diversity due to
the extinction of many Permian genera: Sinusuella, Placidea, Unzhiella, Permianella, Volganella,
Tatariella, Whipplella. The following genera cross the PTB: Vymella, Suchonellina, Darwinuloides,
Clinocypris, Suchonella, Wijatkellina, Gerdalia, Nerechtina, Marginella, Darwinula. However,
the genera Vymella and Suchonella are known in the Triassic for rare unreliable findings. The
presence of Clinocypris, Nerechtina and Marginella in Permian raises doubts among specialists.
Darwinuloides was not found in the Induan. It appears again only in the Olenekian, completely
changing the species composition (Mishina, 1966). The genus Gerdalia undoubtedly crosses
the PTB. However, according to recent data, the sharp increase in speciation of this genus
occurs in the Late Permian, and not in the Early Triassic. The connection between the Late
Permian Suchonellina and Wjatkellina and the Early Triassic Darwinula is unclear. As a result of
the revision, all Permian species of the genus Darwinula were defined to other genera, including
Suchonellina and Wjatkellina. Triassic Darwinula continues to be a composite group. Some of the
Triassic Darwinula are now attributed by specialists to Suchonellina and Wjatkellina (Kukhtinov,
2015; Molostovskaya, 2010). At the same time, the “Triassic” species of Darwinula are defined
in some sections of the terminal Permian. Thus, in recent years a great relationship has been
established between the Permian and Triassic ostracod assemblages. Most species of Gerdalia
appear in the terminal Permian, as well as some species of the “Triassic” Darwinula, Suchonellina
and Wjatkellina cross PTB.
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Fig. Characteristics of ostracod assemblages of PTB deposits. Black bars show the relative number of
ostracod species: a) Late Permian species; b) transit species; ¢) new Triassic species. Cycloramas show the
quantitative ratio of species in different genera. The number in the center of the cyclorama is the absolute
number of species (according to D.A. Kukhtinov, I.I. Molostovskaya, M.A. Naumcheva).
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CHEMICAL COMPOSITION OF APATITE FROM FRASNIAN
(UPPER DEVONIAN) MICROFOSSILS IN BULK SAMPLES

Valentina M. Nazarova', Lyubov V. Zaytseva?

"Moscow State University, Moscow, Russia
2 Paleontological institute RAS, Moscow, Russia

OnbIT UBYHEHUA XUMUYECKOIO COCTABA ANATUTA BO ®PAHCKUX
(BEPXHUW OEBOH) MUKPO®OCCUNUNAX B BONMbLUNX BbIBOPKAX

B.M. Hazapoea', J1.B. 3atiyesa?

" Mockosckull eocydapcmeeHHbIl yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi
2 [ManeoHmornoauyeckuli uHcmumym um. A.A. bopucsika PAH, Mockea, Poccusi

MaTtepvnanom ans aHHOro uccrefoBaHus NOcnyXnnu docdarHble MUKPOGOCCUUN — KO-
HOAOHTOBbIE anemMeHTbl (89 3k3.), nxTnonuTbl (36 3K3.), pakoBUHbI NUHIYNUA (6 9K3.) U ocTaTku
yneHncToHorux (5 ak3.) n3 11 paspesoB, BCKPbIBAKOLLMX pasfnyHble YPOBHM hpaHCKOro spyca Ha
Pycckon nnute. O6bekTbl 6bInmn ndydeHbl Nog ckaHupyowmmMm Mmukpockonom Zeiss Evo50 (MNH
PAH) ¢ mukpoaHanunsatopom Inca Oxford 350 npu 20 KB, o6pasubl Hanbinanuces cnnasom Au-
Pd. N3 ogHoro obpasua nopogpbl, Kak npaBusio, nccnegoBanocb HECKONbKO OOBbEKTOB pa3HOM
cUcTeMaTMYeckon NpuHaaneXxHoctTn. Ha kaxxgom obbekTe BbibMpanuch 2—3 nnowaam Ansa aHa-
nun3a. [1na pacyeToB UCNOMNb30Bannchb 3HavyeHus B at.%

Bo Bcex mukpodoccmnmsx obHapyxeHbl kansumin, docdop,
ca, !© Kucnopog 1 yrnepod. 3aMeTHoe KOnmnyecTBO yrrepoaa, Bepo-
% SITHO, CBSI3@HO C NPUCYTCTBMEM OpraHM4eckoro BeLlecTsa B CO-

cTaBe obpasLoB, NpUMecs My BMeLaroLLmnx kapboHaTHbIX Mopos,
N MCMOMb30BaHNEM OPraHNYEeCKMX COeOUHEHUN NS MOHTUPO-
BaHMSA 06bekToB B MUKpockore. JlInHenHasa 3asucumocTb Ca oT
P nokasaHna Ha puc. 1. bbino paccuntaHo oTHoweHne Ca/P —
KO3 PULUMEHT, NO3BOMSAOLLMUA UCKIIOYMUTL BIIUSHUE MOCTOPOH-
HUX 3NEMEHTOB B ONpeaeneHun coctaesa anatuta. B cpegHem
B 6onbLUMX BbIBOpKaxX 3TOT KOI(PULUMEHT NpubnuxaeTcs K Ta-
KoBOMYy B popmyne anatuta — 1,67 — BHe 3aBUCMMOCTU OT
cuctemartumyeckoro coctaesa occmnuin (y KoHogoHToB Ca/P —
1,70,y pbl6 — 1,65, y nuHrynua — 1,67, y YyneHncToHormx — 1,66).

OTcyTCTBME 3aBMCUMMOCTM COCTasa anatuTta OoT cuctematu-
4YeCKOW NMPUHAAEXHOCTM YXXe Oblnia nokazaHa Hamu B npeabl-
Puc. 1. 3aBUCMMOCTb KonnuecTea  AYLMX nccnenosaHunax (Hasaposa v ap., 2016). OTHoweHne
Ca oT P BO BCexX M3y4eHHbIX Ca/P n xapaktep MMKPO31EMEHTOB OKa3anucb CXOAHbIMU B MU-
obbekTax Kpodoccunuax ns ogHoro obpasua nopoabl. B naHHon paborte

Oblna nNpoBepeHa 3aBUCMMOCTb cocTaBa pocdaTHbIX MUKPO-
dooccunuim oT cTpaturpadpuyeckoro YpoBHS, OOHAKO CYLLECTBEHHbIX 3aKOHOMEPHOCTEN BbIAB-
neHo He 6bIno (puc. 2, Tabn.), 0coO6eHHO NpK 3HAYUTENBHOM YBENUYEHUM YUCTa uccnegyemMblx
0ObEKTOB.

Momumo Ca, P, C, O B 6onbluMHCTBE MUKpOocCcunmin Obino OTMEYEHO 3HAYMUTENBHOE KO-
nunyecTBo (propa. MNpryem B 0AHOM 1 TOM Xe 0BbbekTe B pasHblX Toukax F MoxeT kak npucyT-
CTBOBaTb, Tak U otcyTcTBOBaTh. OTHOWeHMe F/P noyTtn BO BCcex criyvasix NpeBbilLaeT TakoBoe
B (popmyne dpropanaTtuta (0,23). Bsaumocsssb F ¢ gpyrummn anemeHTaMmu coctaBa BbiiBeHa
He Gbina.
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Puc. 2. PacnpegeneHnune 3HadeHnn Ca/P no ropu3oHTam (B pe4mLLKOM ropu3oHTE MUKPOGOCCUNNKN He
06HapyxeHhbl). Ha ogHOM BEpTUKaNbHOWM NMHUM — 3HAYEHUS U3 04HOro obpasuia nopoabl, KpyxKkamm
0003Ha4YeHbl KOHOAOHTbLI, TPEYroflbHUKaMu — pbibbl, KBagpaTaMu — NIMHIYNUAbI,
poMGamu — YNEeHNCTOHOrne
Tabnuuya 1
CpegHee oTHoweHne Ca/P Ha pasHbIX YPOBHSX B M3YYEHHbIX CKBaXKMHAX
(paccunTbiBanock, ecnu nmenocb 6onee 5 aHavyeHUI)

TS |23 (63 |63 |2 |2 |2
Paspesbl fopusouTe g % g § % é §' § g § ‘.!S.? % % g q'::{g
= Co |[OC2 |® @ © Q2 = ) o
ckB. BopobbéBka 2 BopoHexckoi o6n. 1,57 | 1,54
kapbep MopHocTaeBka BopoHexckow 0. 1,58
06H.Cemunyku BopoHexckon obr. 1,61 1,45
ckB. Wunrpei-19 Kypckown obn. 1,66 | 15 1,8 1,5
ckB. LLurpbl-16 Kypckon obn. 1,47 | 1,58 | 1,64
ckB. 3agoHckasa 1 Jluneukon obn. 1,65 1,67 1,62
ckB. HapbiwknHo 4177 OpnoBckon obs1. 1,48 | 1,61 1,49
cKkB. YribssHoBO Y1 Kany»xckon obn. 1,46 | 1,39 1,58 1,66
ckB. MaBpunos Am 1 Apocnasckown obrn. 1,65 | 1,44
ckB. CeméHoBckas 2 Hmxeropoackon obn. 1,47
00H. p. YyTtb Pecnybnukn Komun 1,46
cpefHee Nno ropusoHTy 1,54 | 1,54 | 1,61 1,50 | 1,59 | 1,60 | 1,64 1,64

B HebonbLuoMm konuyecTse (Kak npaBuno, MeHee 1at.%) BcTpevatotesa Na, Mg, Al, Si, S, Cl, K|
Mn, Fe, Cu, Sr. OTMe4eHa nuHerHas 3aBucMmocTb mexay konudectsom Al u Si, S n Fe B ogHux
N Tex e 0ObeKTax, YTO YKa3bIBAET Ha 3arpsi3HeHVE anioMocunmkatamm (IMUHUCTBIMMKN YacTu-
uamu) n nuputoM. CTPOHUMI, CKOpee BCEero, ABNAETCA NPUMECHI0 BMELLaLWMX KapBoHaTHbIX
nopog. IHTepecHo, 4To OH OTMEYEH TOMNMbKO B KOHOAOHTOBbLIX 3fIEMEHTaxX MU MPEeUMYLLECTBEHHO
B BOPOHEXCKOM rOpPU30HTE.

B psiae mukpodoccmnuin (B OCHOBHOM B KOHOOOHTax U3 capraeBckoro (8 ob6bekToB) u ce-
MUNYKCKOro (9 o6bEeKTOB) rOPM3OHTOB) NPUCYTCTBYIOT He3HaumTenbHble (He 6onee 0,19 aTt.%)
cnegpbl Bonbdpama, BO3MOXHO, CBUAETENbCTBYOLLME O pa3MbiBE KaKOro-TO KpUCTannyecko-
ro Mmaccmaa.

Hasaposa B.M., lNatosckui HO.A., 3arnuesa J1.B. ViccnegoBaHue gocaTtHbIX MUKPOOCCUNUIN N3 4EBOH-
CKMX OTNOXEHU PyccKon NAnTbl METOAOM SHEPTrO-ANCNEPCUOHHOMO PEHTFEHOBCKOIO MMKpoaHanuaa //
JlomoHocoBckue uteHus — 2016 (MockBa, 13—22 anpens 2016 r.). Teancekl goknagos. 2016. URL: http://
conf.msu.ru/file/event/3643/eid3643 attach_7b6eaf753347d68e2e132b076ecead7b47200 61a.doc
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SEQUENCE-STRATIGRAPHIC FRAMING OF PERMIAN DEPOSITS
Nuriia G. Nurgalieva

Kazan Federal University, Institute of Geology and Petroleum Technologies, Kazan, Russia

CEKBEHC-CTPATUIPA®UNYECKOE KOHCTPYUPOBAHUE NMEPMCKUX OTITIOXXEHUA
H.I. Hypzanuesa

KasaHckuli ¢pedeparnbHbil  yHUsepcumem, WHcmumym eeonoeuu U Heghmezaso8bix mexHornoaud,
KasaHb, Poccusi

[MepMckrne OTNOXeHUS U3BECTHbI Kak CIIOXHble HEOOAHOPOAHble OObLEKTbI, COCTaB KOTOPbIX
yKa3blBaeT Ha BnnM3oCTb NePMCKNX NaneoobcTaHOBOK OCaAKOHaKoNNeHNs K 6eperoBon IMHUKM No
TY WUNK OpYryto CTOPOHY OT Hee, YTO ABMSETCA BaXHbIM YCNoOBMEM BblbOpa CEeKBEHC-CTpaTurpa-
dun Kak MeToda nlyvyeHus paccmarpusaembix paspeson (Mitchum, 1977).

OTcyTCTBME CUCTEMATUYECKUX CENCMUYECKUX AAHHbIX NO MOAMNOBEPXHOCTHBIM NEPMCKUM
OTNOXEHMSM MPMBOLMT B OCHOBHOM K aHanu3y no AaHHbIM CKBaXKMH. [lna nocnegoBaTenbHOro
aHanmsa Cnoes 1 COOTBETCTBYIOLLNX YCNOBUIN OCaAKOHAKOMMNEeHNs HeobxoaAnmMo Ucnornb3oBaTb
N3MepeHns, oTpaxaroLlme CeaANMEHTONOrMYeckme napameTpbl nopos. OTum TpeboBaHUAM OT-
BevyaeT ramma-kapotax ([K). BusyanbHoe cpaBHeHue curHatyp kpuebix 'K cxogHo ¢ koppe-
naumnen no NUTONOrMM 1 NPUBOAUT K BblAENEHUIO NIUTONOMMYECKMX rpaHuL, NepecekarLmnxcs
C N30XpOHaMMU.

PasnunyHbie ¢almanbHblie yCrioBus no-pasHoMy oTpaxaroTcs Ha KpmBbix 'K, noatomy Heob-
XOAMMO MPOM3BECTN HOPMUPOBKY OCUMNNALNIA, YYUTbIBAKOLWYO aMnnnTydy curHana, Ha ¢oHe
KOTOPOro NPOMUCX0QAT oCcuMnnsauumn (y4eT BNnAHUS paumanbHON 3aBMCMMOCTU nokadaHui [K).
Takasa npouenypa OCyLeCTBNAeTCs nyTem nogcyeta iokanbHOM bpakTasibHOM pasmMepHOCTU
Aanarpamm K. 3HaueHnsa nokanbHOM opakTanbHON pasaMepHOCTU hn3NYECKNX NapamMeTpoB cpe-
Abl B J@HHOM Crly4ae MOryT CIyXWUTb KONMYECTBEHHOW XapaKTepPUCTUKOW CROXHOCTH NpoLeccoB
ceanMeHTaumun, crieqoBaTernbHO, SABNATLCA KpUTEepUeM, pasgensaiowmnm pasnuyHble gasbl Kone-
BaHunn ypoBHA Mops. Mpn aTom Hanbonee MHPOPMATUBHOW XapakKTEPUCTUKOW, NO3BONSOLLEN
AnarHoCTMpoBaTb pearibHble M30XPOHbI 0CaJKOHAKOMMEHUs, OKa3blBaeTCa BepTuKarnbHas npo-
n3BogHasa nokanoHomn pasmepHocTtn (Hypranuesa, 2007).

KoHdurypaums rpaHuL 30H C pa3HOW (ppakTanbHOM pasMepHOCTbIO MO3BOSISET BbIAENUTb
CEKBEHCbI (pUC.) 1 0OBHapYXNTb XapaKTepucTUYecKkne NMHNMN (Ha PUCyHKe OTMEYEHbl CTpenkamm
CO 3HaYKOM «X»), KOHPUTypaUNA KOTOPbIX aHarnormyHa oTpaKeHMsM Tuna HecornacHoro npu-
MbIKaHUS K MOOOLLBE HWXHUX KOMMMEKCOB TPAKTOB HW3KOIO YPOBHS MOpPS, HabnogaeMbiM Ha
cencmonpounsax.

[MonoBHble KOHUIYpaLUN MHTEPNPETUPYIOTCA KakK NporpagaunoHHble cepumn rnioBrarnbHbIX
Nnec4YaHWKOB PeYHOro pycra, AensT, aBangensT U yHaAaopMHbIX 30H. VIMEHHO 3TU 30HbI OTBe-
YyalT 06CTaHOBKaM C BbICOKOW 3Hepruen ocagkoHakonneHus. MNpu Hanuuumn nepekpbiBaroLLmnx
NX TAWHUCTBIX U KapOOHATHbIX OTMOXEHUA TPAHCIPECCUBHOMO TpakTa (MOKPbILWEK) OHM ABMS-
tOTCS NPU3HAHHLIM B CEKBEHTHOM CTpaTurpadum NomvCcKOBbLIM Naneoreorpauyeckum Kputepu-
€M IOBYyLUEK yrneBogoponoB. [JencTButenbHo, K CermMeHTaMm paspesa ppakTanbHbix 06pa3os
C onpegeneHHbIMU XapakTepUCTUYECKUMU NNHUSAMU (Tuna X) OTHOCATCS, Hanpumep, BUTyMHble
CKONJIEHUS B MECYAHUKOBOW MayKe LUELLIMUHCKOro ropu3oHTa. lNMonyvyeHHas KOHCTPYKUUS Como-
CTaBnsAeTca C MoAdenblo AenbThbl, Mporpagupylowen B MenKoBOAHbIX MOPSIX U MO3BOMSET fokKa-
NnN30BaThb 30HbI PA3BUTUSA HU3KMX NaneoypoBHEN MOPS U HEAHTUKITMHANbHBIX JTOBYLLEK YINeBo-

[IOPO/IOB.
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Puc. CekBeHc-cTpaTurpamnyeckoe KOHCTPYMpOBaHNE NEPMCKUX OTIIOXKEHNI

no cybmepungnoHansHomy npodunto no gaHHbim I'K-gnarpamm (6onee 100 ckBaxuH),
nepecekaroLLen 30Hy foKanbHbIX pasgyBoOB LELLIMUHCKUX OBUTYMOHAChILWEHHbIX NeCYaHMKOB.

A, B, C, D — rpaHuLbl cekBeHCOB. Jlutoctpaturpadmyeckmne rpaHnLbl: 1 — NOBEPXHOCTb penbeda,
2 — KPOBMS HMXXKHEKA3aHCKOro nogbapyca, 3 — KpoBns yhUMCKOro sipyca, 4 — KpoBIisi CakMapCKoro
Apyca, 5 — KpoBnA accenbCKoro sipyca. X — xapakTepucTnyeckme fiMH1MmM, oTpaxaroLme rpaHumubl
BbIABMXEHMS NPOrpagaunoHHbIX CepUn TpakTa HU3KOro YPOBHS MOPS

Mitchum, R.M., Jr.,P.R.Vail, and S. Thompson, lll, 1977, Seismic stratigraphy and global change of sea
level. Part 2: The depositional sequences as a basic unit for stratigraphic analysis. In: C.E.Payton
(ed.), Seismic stratigraphy — Applications to hydrocarbon exploration: Am. Assoc. Petroleum Geolo-
gists Mem. 26, pp. 53-62.

Hypranuesa H.I"., YTemoB 3.B., Kocapes B.E. ®pakTanbHble 06pasbl guarpaMmm ramma-kapoTaka B Kop-
pensaunm BepXHENEPMCKMUX OTMOXEHUI NMPUPOAHbLIX pe3epByapoB Tsxenblx HedpTern 3anagHoro 3aka-
Mbs1 // Feonorus HedTn u raza. 2007. Ne 5. C. 22-26.
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SPECTRAL ANALYSIS OF INTERGRANULAR COMMISSURE
Nuriia G. Nurgalieva

Kazan Federal University, Institute of Geology and Petroleum Technologies, Kazan, Russia

CMEKTPAJbHbIA AHANN3 MEX3EPHOBbIX LLUBOB
H.I. Hypzanuesa

KasaHckuli ¢pedeparnbHbilti yHusepcumem, KaszaHb, Poccus

B HacTosiwen pabote paccMoTpeHbl BONPOChI MOpdonorum, kKnaccuukaumoHHbIX onpeae-
NeHun, reHesnca U matemaTndeckom obpaboTkm ocoboro Buaa Mex3epHOBbIX LLUBOB — CTUMNOMNN-
TOB C MOMOLLbI MeToaa BeicTporo npeobpasoBaHusa dypee (BINP) Ha npumepe kapbGoHATHbLIX
nopog paMeHCKOoro sipyca paspesa CKBaXXUHbI Ha KXXHOM CknoHe KOxHo-Tatapckoro csoaa.

Ctunonutel hopMupytoTcs B pesyrnbrate CAaBNUBaHUSA FOPHbIX NOPO4 M CONYTCTBYHOLLEro
€My pacTBOPEHUS KOMMOHEHTOB ropHbIx nopod. OHK, Kak npaBuno, pacnonoXeHbl nepneHan-
KyNApHO HamnpaBfieHN0 OCHOBHOW MeXaHW4eckomn Harpysku. dopma nx MOXeT ObiTb pasnuyHa:
3ybyartas, npuamaTnyeckas n KOHycoBuaHas, Npu4emM HanpasreHusa 3ybbes, KOHYCOB, CTON6U-
KOB napanenbHbl HanpaBneHnto cTpecca.

Yalle Bcero cTunonuTel HabnogatTca B KapboHaTHbIX NOpoAax U UMEKOT TOMLWMHY OT Aecs-
TbIX A4ONEN MUNNUMETPa A0 HECKOMbKNX CAaHTUMETPOB.

O6pasupl 66N oTobpaHbl U3 KepHa, NpeacTaBnAnLLEro TPU NPOAYKTUBHbBIX KapboHaTHbIX
NHTEepBana pamMeHCcKoro sipyca ¢ nosiHbIM BbIHOCOM KepHa.

O6was nutonoro-neTporpaduyeckas xapakrepmucTnka pameHCcKMx KapboHaTHbIX OTNOXe-
HUW NoKasana, YToO BaXKHeuLLen YepTon UX CTPOEHUs ABNAETCA HanMyme CTUITONNTOB, Xapak-
TEpPU3yLLNXCA B OCHOBHOM pa3mepamu nopsgka 102 m, amnnutygon «3yb6beB» A0 4 CM U
Bapuauuamn senudmnbl E=3 Li/(L +3 Li) (3aecb Li — amnnutyaa i-oro ctunonuta, L, — Hop-
MUpOBaHHasa NPOTAXEeHHOCTb obpasua no Beptukanu) ot 0.1 go 0.36 ¢ NOHMXEHHbIMWU 3Ha-
YyeHnssmMun E B HMXKHEM MHTepBane n C NOBbIWEHHbIMWU 3HaYeHUAMM E B BEpXHUX MHTepBanax
nccnegyemoro paspesa.

Mopdonorua ctunonutoB 6bina obpadotaHa metogom BI1®, B kOTOpoM annpokcumaums
CMEKTPOB CTEeNneHHOW (yHKUMEeN MNO3BONSAET OUEHUTb 6anaHC BbICOKOYACTOTHbLIX M HWU3KOYa-
cToTHbIX konebanun: E(f) = a -ff, rpe E — yactoTta konebaHuii (B 4aHHOM cry4yae B LMKNax Ha
CaHTMMETpP), a — aMnnuTyaa crnekTpa Ha CamoW BbICOKOW 4acToTe, B — nokasaTernb CTeneHu,
MOKa3bIBaOLUNIA CTEMEHb CBA3W MeXAy CUrHanamm Ha HU3KUX U BbICOKMX YacToTax. O6bl4HO
-4<(<0 B pearnbHbIX (NPUPOAHLIX) cucTemax. [JocTOBEpPHOCTb annpoKCMMaunmn oLeHMBaeTcs na-
pameTpoMm R?. MMpoBeasa cnekTparnbHbli aHanmM3 reonormyeckorn 3anmcu metogom ®ypbe, MoOXHO
onpenenutb napameTpsbl a, B u R?1 nNo nx 3Ha4yeHNsiM OLEHUTb pasnuynsi B NpMpoae reonornye-
ckmx 3anucen (Wpegep, 2001; Hypranuesa n gp., 2008).

KoHpurypaumm ctunonutoB 6binn oundpoBaHbl B KoopanHaTHon cucteme XY (X — koop-
AVHaTa no HannacTtoBaHuio, Y — KoopauHata no Hopmarnu K HanmnactoBaHuioo) n o6paboTaHbl B
nporpaMmmMe cnektparnbHoro aHanu3aa. lNpumep 06paboTkn nokasaH Ha puc.

AHann3 nonyYeHHbIX AaHHbIX NO3BOMSET OTMETUTL Criegylowme 3aKOHOMEPHOCTU: Npu an-
NpOKCMMaUnn BCEX PSOOB CTEMEHHOW (YyHKUMEWN MOry4veHbl BENMYMHbBI rnokasatens creneHu
B<0; annpokcMMauns CNEKTPOB CTEMEHHbIMU PYHKUMSMU MO METOAY HaUMEHbLUUX KBaapaToB
XapakTepusyeTcst uaMeHeHnsMn 3HadeHmin R? B ananasoHe 0,6469-0,7653; ka4ecTBO annpok-
cvMaunn HamnpsiMylo CBSI3aHO C nokasaTtenem cTeneHun 3, yBenudeHve 3HadeHur KOTOporo no
MOZYI0 CONPOBOXAAETCS yBeNMYeHneM R?; — 3HaueHMs BeNUYMHbl a (amnnuTyga CnekTpoB Ha
camoWn BbICOKOW YacToTte) uameHsttca oT 0,0007 go 0,0026 n oTBevaloT B 9TOM AuanasoHe
YMEHbLUEHUIO CTENEHN YNOPSA0HEHHOCTN (DOPMUPOBAHUS KOHUIypaumum CTUNONNTOB.

154



1cm
< >
HannacrosaHwe
YacToTa, 1/cm

0.0010 0.0100 0.1000 1.0000
- . . . 1.0000
{ 0.1000
B Fe { 0.0100

y = 0.0026x0- 7956 v
R%=0.7578 i
{ 0.0010

Amnnutyaa, y.e.

0.0001

Puc. A — coto cTunonuTa Ha cnune kapboHaTHon nopoabl; b — cnektp ®ypbe 3anvcu cTunonuTa

WccnepoBaHHble psabl AaHHbBIX NPeACTaBnsoT cobon HeYTO BNN3Koe K PrnKKep-LwymMmy Unm
«PO30BOMY» LLYMY, Xxapaktepusyemomy =-1 (Lpeaep, 2001). CurHanbl Takoro Tmna o4eHb LWun-
POKO pacnpocTpaHeHbl B npupoge. MNpegnonaraeTcs, YTO Takme NpoLecChl ABNATCA pesynbra-
TOM peanusaumm napannenbHbIX penakcaumoHHbIX NPOLECCOB.

Cnektpbl ®ypbe OTpaxarT pasnuunsa B NPOCTPAHCTBEHHOM PacCMOfiOXEeHUU CTUIONUTOB.
B BepxHMX MHTepBanax okasanucb CTUNonuTbl bonee «3ybyatbie» C NOBbILWEHHbIMKM abcontoT-
HbIMW 3HaYEHUAMM B N NOHWKEHHLIMU 3HAYeHUsAMU a. B HMXHeM uHTepBane Habnwoganucb
Bonee crnaxeHHble CTUIONMUTOBbLIE KOHUTYPALIMK, XapaKTepuayowmecs yMeHbLleHnem abco-
MIOTHBIX 3HA4YeHUN B N yBENNYEHMEM 3HAYEHUN a. TpPeHObl UBMEHEHUI NAapaMeTPOB CNEKTPOB
dypbe KOppPenNUpPYHT C TPEHOAAMN U3MEHEHNSA MOPUCTOCTU U HE(PTEHACHILLLEHHOCTMW.

B BEpxXHUX MHTepBanax MccrneayemMoro paspesa akkymynsaums yrneBoaopoaoB, BEPOSTHO,
3aBepLunnach paHblle, YeM B HXKHEM MHTepBane, YTo NPMBENO K NPeKpaLLEeHNo CTUNONNTn3a-
UMM 1 mkcaumnmn B «BEPXHUX» nopopax bonee «3ybyaTbix» LUBOB.

Hypranuesa H.I., Hypranves [.K. CnekTpankHbIi aHanu3 psaoB NUTONOrMYECKUX napamMeTpoB B pas-
pesax, cogepxawmx nepepbiBbl // YyeHble 3anucku KaszaHckoro yHusepcuteta. Cepusa EctectBeHHble
Haykn, 2008. T. 150, kH. 1. C. 157-167.

Wpenep M. ®pakranbl, Xxaoc, cteneHHble 3akoHbl. Vhxesck: HALL PerynapHas n xaotnyeckas gnHamuka,
2001. 528 c.
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COMPARATIVE ANALYSIS OF THE BRACHIOPOD SCALE IN THE DEVONIAN
STRATIGRAPHIC SCHEMES OF THE EAST EUROPEAN PLATFORM

Natalija V. Oleneva

Federal State Budgetary Institution «All-Russian Research Geological Oil Institute» (FSBI «ARRGOI»),
Moscow, Russia

CPABHUTEINbHbIA AHATIN3 BPAXUOMNOAOBOW LUKATIbI B CTPATUIPA®UYECKUX
CXEMAX OEBOHA BOCTOYHO-EBPOMNENCKOWU NMNAT®OPMbI

H.B. OneHesa

®edeparnbHoe 2ocydapcmeeHHoe bro0XXemHoe y4YpexoeHue
«Bcepoccutickuli Hay4Ho-uccredogameribCKUl eeonoaudeckulti HegpmsiHot uHcmumymy (OFbY
«BHWUIHW»), Mockea, Poccus

[Mocne oKoH4YaHMst OCHOBHOIO 3aTana onopHoro BypeHns (50—70 rr. npownoro cToneTuns) co-
TpygHukamm BHUIMHW npoBeaeH GonbLuon obbem paboT no 0606ueHnto ctpaturpadmnyeckmx
nccnegoBaHnin, AeTanbHOMY pacyieHEeHNO U KOppensaumnm TUNOBbIX pa3pesoB, YyTOYHEHUIO CTpa-
Turpadmyeckmx cxem naneosos BoctouHo-EBponenckon nnatdopmbl. 3TN faHHbIE OTPaXeHbI
B HOBOW YHU(PULMPOBAHHOW CTpaTUrpaouyeckon cxeme BepxXxHeOeBOHCKUX OTroxeHun Borro-
Ypanbckoro cybpernona (PoptyHatosa n ap., 2016). B npogomkeHnm aToro nccnegoBaHns npo-
BeJeH aHanu3 Komnrekca cnupudepus B nHTepsane, oxsarbiatowem 20 ctpaturpadmnyeckmx
nogpasgeneHnii OT HWXKHEro (KOMBEHCKUMIN) — OO0 BepXHero AeBoHa (NnebeasHCKUMA ropu3oHT).
B pesynbrate aTon paboTbl NOMyYeHbl HOBblE CBeAeHUs No Bpaxmonogam u3 cpegHegeBOHCKMX
(KMMHLOBCKNA, BOPOOBEBCKUIN) N BEPXHELEBOHCKMUX (TUMAHCKUA, CEMUITYKCKUNA, PEYULIKMNA, 3a-
AOHCKUI 1 enevuknin) ropnusoHTOB.

Qugpernbckul spyc. KnuHyosckul 2opuzoHm. B 1985 1. B kayecTBe cTpatoTuna ropusoHTa
T.N. ®egopoBon npennoxeH paspes ckB. KnuHuyosckas 1 (MHT. 2211-2267 M), napacTpaToTu-
nom — KnuHuoBckas 2 (MHT. 2256-2315 M), npobypeHHble B 10ro-BocT. Yyactu XKurynescko-lly-
radeBckoro ceoga, Capartosckon 06n. [Ina ropnsoHTa 30HanbHbIMU BUaamun npuHaTel Gypidula
Subbrevirostris v Undispirifer trypherus. 3Tn 6paxunonoabl yCTaHOBMNEHbI HA 3anagHOM CKITOHe
FOxHoro Ypana B paspesax Ha p. An n onucaHbl Tshxeson B 1962 r. B cTpatoTunmyeckom pas-
pese KNMHLOBCKOro ropnsoHTa ®enoposon onpeaeneHsl: Spinatrypa (Isospinatrypa) cf. aspera,
Emanuella cf. subumbona, Emanuella florida, oqHako 30HarnbHble BUAbl YCTAHOBMNEHbI He Bbinu.
B OpeHbyprckon obn. Bug Undispirifer trypherus obHapyxeH B accoumanmm ¢ NpoOBUHLMANbHbI-
Mu cnupudpepuaamn limospiifer graciosus v Emanuella balaschensis B 0TNOXeHUsX, COOTBET-
CTBYIOLLNX YEPHOSAPCKOMY rOpU3OHTY. B COOTBETCTBMM CO cTpaTurpaduyeckon cxemon Ypana
(1993), B HMXHeNn YacTn aPOHNHCKOrO ropn3oHTa (aHarnor KIMHLOBCKOro) B Komnriekce 6paxmo-
noa U. trypherus B cnuckax He ykasaH. Tak kak U. trypherus B TMINOBOM pa3pese He YyCTaHOBIEH,
a ero cTpaTurpadunyeckoe nonoXxeHue He OAHO3HAYHO, XenaTernbHO NPOAOIKUTL U3YyYEeHNe aHa-
NOrOB KMMHLIOBCKOIO rOPU30HTA C LeNblo YTOYHEHUS €ro NaneoHTONOrM4eCckom XxapakTepUCTUKN.

XKusemckut spyc. Bopobbesckuli copu3oHm (ceuta) BblgeneH A.U. Jlawenko (1953) no pas-
pe3y ckBaxmHbl Ne 86 (MHT. 167-147 m), npobypeHHon y cena BopobbeBka, BopoHexckon obn.
[nsa ropnsoHTa 30HanbHLIMK BuaaMmu NnpuHaTel “Emanuella” vorobjensis n Chonetes vorobjensis.
YCTaHOBNEHO, YTO C OCHOBaHWS BOPOOBLEBCKOIO rOpM30HTa NMOBCEMECTHO MPOUCXOOUT peskoe
obHoBMNeHWe cocTaBa BCcex rpynn gpayHbl 1 cnop pacteHun. Cpean 6paxmonod nosABnseTcs Tu-
NMNUYHO XMBETCKNN BUA Stringocephalus burtini, 06HOBNSAETCS U cocTaB cnvpudepua — NosBns-
I0TCSA nepsble npeacrasutTenu poga Diazoma, paHee n3BecTtHble B coctaBe Emanuella: Diazoma
pachyrincha, D. vorobjensis, D. maslovi.

@paHckul sipyc. TumaHckul 2opu3oHm (cBuTa) BblgeneH A.W. JlaweHko B 1956 1. B okpecT-
HOCTAX I. YXTa. 30HanbHbIMU BUAAMU AN HWKHEro noaropu3oHTa ycTaHoBneHbl: U. nalivkini,
ansa sBepxHero — U. timanicus. ®opMnpoBaHMe TUMaHCKOrO roOpn3oHTa XapakTepuayeTcsi TpaHc-
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rPECCUBHBIM 3TaroM OCaAKOHAKOMMEHUs, YTO cnocobcTBOBasIo 06pa3oBaHUIO HOBbLIX 3KOJOrMU-
YECKMX HULW W NpuBeno K obpasoBaHUio BOMbLIOrO Y1NCna BapuUETETOB B rpynne yxtocnupude-
poB. B pasHbie rogbl U3 TMUMaHCKOro ropmsoHTa JlaweHko onucan 12 pogos u 6onee 20 BnaooBs
cnupudepng. MNosgHee ans 6onbWIMHCTBA U3 BUAOB YCTAHOBMEHbI NEPeEXodHble OPMbl, YTO
caenano HeBO3MOXHbIM MPOBeAEeHME IPaHnL, MeXay HUMU U HelenecoobpasHbiM UX Bblaene-
Hue. B HeKOTopbIX crnyyasax ocobu, onMcaHHble Kak NpeacTaBUTENN pasHbiX BUAOB, OKa3anucb
NUWb KpaHUMK dK3eMnngpamMu B psidy BO3PaCTHOW M3MEHYMBOCTU OAHOMO M TOrO Xe BuAaa,
UNu pegknumMmn anBmaHTHeIMKU dpopmamu. Mopdonorudeckme pasHosuaHocTn Uchtospirifer, npu-
HATblE 3a HOBble TaKCOHbI, CKOpee CBUOETENbCTBYIOT O BbICOKOW NPUCNOCOBUTENbHOW pagua-
umK, a 6onbLIOE YMCIIO IKIEMNIISPOB — O BNAroNpUATHBLIX YCNOBUSAX CYLLIECTBOBaHMWS 3TOW rpyn-
nbl (OneHesa, 2003, 2004). Komnnekc cnupudpepug KOxxHoro TumaHa npeacTtasneH BUAAMMU:
Uchtospirifer timanicus, U. medianus, U. clivosus, U. rotundus, Acutella angulosa, Echinospirifer
distinctus, Mennespirifer formosus. B Bonro-Ypanbckom pervoHe v Ha Ypane, ua yxrocnmpude-
poB B OCHOBHOM BcTpeyvaetcsa Uchtospifer murchisonianus.

Cemunykckuli (0omaHuKoebilt) 2aopu3oHm (ceuta) BblgeneH .H. BeHokosbiM B 1886 1. Ha
npasom Gepery p. [JoH mexay cenamu PyaknHo n Cemunykn. PopMmpoBaHME ropu3oHTa Tak-
e coBnagaeT C TPaHCrPeCCUMBHbLIM PEXUMOM OCaAKOHAKOMMEHUA U LUMPOKUM Mopdoobpaso-
BaHMEM rpynnbl uMpToCnnpudep, BUAbI KOTOPOro YCTaAHOBMEHbI 30HaNbHbIMW. NS HUXHEro
noaropusoHTa npuHaTel Cyrtospirifer rudkinensis n Tomestenoporhychus rudkini, BepxHero —
Cyrtospirifer “disjunctus” — Stenometoporhychus rudkini. Komnnekc cnnpundepng coctaBnsior:
Adolfia solita, A. multifida, Cyrtospirifer schelonicus, C. rudkinensis, C. poljanicus, C. vjacheslavi,
Tenticospirifer tenticulum, Eodmitria supradisjuncta, limenia perlevis, Tokmospirifer krestovnikovi,
Cyrtina dematrlii, Tecnocyrtina sp. B Bonro-Ypanbckom cybpernoHe ceMunykcKkoMy oTBeYaeT pe-
rMOHasbHbIN JOMAaHUKOBbLIV FTOPU3OHT, B OTNIOXEHMSX KOTOPOro cnupudepuabl 3HaumTenbHo 6ea-
Hee, a hopMbl Menbye, umpTocnmpudepbl NpeacTaBneHbl B OCHOBHOM BuaoM C. schelonicus.

Peuuuykut eopu3zoHm BblaeneH B Peunuko-LLatunkoBckon 3oHe [Npunatckoro npornba be-
nopyccumn (ctpatotun — ckB. Peunukaa 7p, m. 2701-2730 m). MNMpuHatele ana BoctovHo-EB-
ponenckon nnaTtdopmMbl 30HaNbHbIE BUAbl Gpaxmnonod peunukoro ropusoHTa — Nervostrophia
latissima w Adolfia siratschoica, B WwKane MecTHbIX cTpaTturpaduyecknx nogpasanenenumn beno-
pyccumn (2010) He npmBoaATCS.

MpuHATBIM 30HanNbHLIM BUA, Ljaschenkovia siratschoica (OneHesa, 2010) BblgeneH Ha HOx-
HOM TUMaHe 13 OTNOXEHMI CUPAYONCKOro rOPU30OHTA, AN KOTOPOro B psae paboT AokaszaHo ero
NofIoXKeHMe Ha YPOBHE BOPOHEKCKOro ropu3oHTa. 3TU AaHHble OblnNn BHECEHbI B PErMoHarnbHY0
cTtpaturpadguyeckyto cxemy KOxHoro TumaHa, ogHako B cTpaTturpaduyeckon cxeme 2006 r. no-
noxenwue L. siratschoica no-npexHemMy 0CTanocb Ha YpOBHE MPEXHUX NpeaCcTaBneHni (PednuKnin
ropmsoHT). Komnnekc cnnpudepna peunLKoro ropu3oHTa coctaBnsatoT: Theodossia katavensis,
Cyrtospirifer poljanicus, Eodmitria supradisjuncta, llmenia altovae, Reticulariopsis timanensis,
Tokmospirifer brevis, Ljaschenkovia siratschoica, Cyrtina sp.

®ameHckul spyc. 3adoHckul v eneuykuli 20pu3oHmsbl 6biny BbigeneHsl 1.H. BeHokoBbIM
B 1884 r., KOoraa M3 HWXKHEN 4acTu «eneukux croeB» bbinm 060cobneHbl 3aQ0HCKME Crow.
B aT10T paHHeameHCcKkui 3Tan OCafKOHAKOMNMEHUs TakkKe MPOUCXOAUT CMEeHa TaKCOHOMMUYe-
CKOro cocTtaBa cnvpudepu, Bnepsble NOSBAAIOTCHA LUMPOKO pacnpocTpaHeHHble BUAbl poaa
Wenjukovispirifer — W. archiaci w W. brodi, paHee n3BecTHble B coctaBe Cyrtospirifer.
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In memory of H.R. Lane

SYMMETRY OF CONODONT ELEMENTS — TAXONOMICAL AND
PALAEOBIOLOGICAL APPLICATIONS

Artem N. Plotitsyn, Andrey V. Zhuravlev, Lubov’ V. Sokolova
Institute of Geology, Komi Science Center, Uralian Branch, RAS, Syktyvkar, Russia

Conodonts are an extinct group of Paleozoic and Triassic marine animals possessing debated
affinities. The mineralized parts of the animals are 15—19 tooth-like conodont elements disposed
in a bilaterally symmetrical apparatus having a possible feeding scope. Bilateral symmetry of
conodont element pairs in apparatus is known since work of Bryant (1921). The asymmetry of
some conodont element pairs was first noted by Lindstrom (1959). He noticed the disturbance
of mirror-symmetry in Pa element pair in Ozarkodina rhodesi. Subsequent investigations of
H.R. Lane (1968) discovered four symmetry classes of conodont element pairs. Successive
investigations were focused on some species or genera only (see overview in Kuzmin, 1990;
Chernykh, 2002; Plotitsyn et Zhuravlev, 2016; etc.). We suppose the existence of the Class
V symmetry, which includes individually bilaterally symmetrical elements forming asymmetrical
pairs in the apparatus.

Elements of Classes Ill and V symmetry composing asymmetric pairs potentially cause serious
taxonomical problems. It is necessary taking into account possible differences in morphology of
dextral and sinistral elements when taxonomical description or revisions are done.

This work is aimed to consider morphological features of conodont elements composing
asymmetrical pairs in apparatus and possible paleobiological causes of this asymmetry.

The asymmetry of the elements can be caused by a number of morphological features.
Main morphological features, which can lead to forming of Class Ill symmetry are the following.
Platform proportions and outline. Usually, sinistral elements are rather smaller than dextral in
the apparatus (Chernykh, 2002; Zhuravlev, 2014). There are elements demonstrating the visible
differences in the proportions and/or outline of the platform (Pseudopolygnathus dentilineatus
group, Polygnathus aff. atasuensis, some Early Permian Streptognathodus) (fig. 1c). Elevation
of the platform margins. The platform margins of sinistral and dextral elements are elevated
asymmetrically (on the left or right side only) (e.g. Polygnathus webbi). Rostral ridges. Rostral
ridges compose the asymmetrical rostral structure. Frequently, the development of the rostrum
is better represented on the left side of the element (fig. 1a). Rostral ridges of different lengths
can characterize the rostrum of sinistral and dextral elements (e.g. advanced Siphonodella,
Polygnathus distortus) (fig. 1b). Costae and nodes on the platform. The elementis characterized
by asymmetrically located (irregular) costae or/and nodes (Lochriea senckenbergica, Polygnathus
corrugatus, Pseudopolygnathus dentilineatus, early representatives of Protognathodus) (fig. 1d).
The asymmetry of the elements (Class Ill) can be characterized by a single trait or by a complex
of morphological features.

Different style of irregular denticulation on the dextral and sinistral Pa elements composes the
asymmetry of the element pair corresponding to the Class V symmetry. E.g. the early Devonian
Ozarkodina buchanensis (Philip) and Zieglerodina ivochlupaci possess plumage in the sinistral
elements only; dextral elements of Pandorinellina exigua have prominent gap posterior to the
plumage, which is absent in sinistral elements. Another probable (and theoretical yet) cause of
the Class V symmetry is dissimilar position in relation to basal cavity of the lateral denticles in the
sinistral and dextral blade-form elements.

Changes in symmetry class of Pa element pairs in clades of some Ozarkodinida demonstrate
the following morphogenetic sequence (see fig. 2). The conodont elements of Class Il symmetry
represent the taxa of the innovative phase, Class Ill symmetry characterizes non-functional
morphological variations corresponding to the initial radiative phase. Class Il symmetry is
specific for the subsequent gradualistic phase. Morphological complexity appearing during the
radiative phase leads to forming of Class Ill symmetry. During the extinction phase morphological
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simplification causes Class Il symmetry. This sequence can be observed in the latest Devonian—
earliest Carboniferous lineage of Siphonodella; in the latest Devonian—Carboniferous lineage
Prothognathodus - Gnathodus - Idiognathoides.

It is notable that symmetry class is a trait just at species level; as a rule, it cannot be used as
a characteristic feature at a higher taxonomical level. The asymmetry of conodont element pairs
can be expected in morphologically complex elements belonging to taxa at the radiative phase
of the lineage.

n S D s D 55’;?;;?” Phases of evolution H
! ' b\ l / \ ] Class Il  extincton phase
Class 1l
e n
5 ) D g D
|

radiative phase

gradualistic phase
Class ||

Class Ill initial radiative phase

innovative phase

m _ Class I
Fig. 1. Examples of asymmetry of sinistral (S) and dextral (D) elements: a - Siphonodella eurylobata,

b - Siphonodella belkai, ¢ - Polygnathus aff. atasuensis, d - Protognathodus collinsoni.

Fig. 2. Morphogenetic sequence of changes in symmetry classes of Pa element pairs in clades of some
Ozarkodinida.
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THE PROBLEMS OF THE STRATIGRAPHY OF THE KIZELOVIAN (TOURNAISIAN)
IN THE WESTERN URALS

Galina Yu. Ponomareva

Perm State University, Perm, Russia

NMPOBJIEMbl CTPATUIPA®UUN KUSENOBCKOIO TOPU3OHTA (TYPHEUCKWUI APYC)
3AMNAOQHOIO YPANA

r.rO. lNNoHomapesa

lMepmckuli eocydapcmeeHHbIl HayuoHasbHbIU ucciedosamernbckul yHusepcumem, Nepmb, Poccus

B npouecce pekOHCTPYKLMM 30HaNbHOW hopamMUHNEPOBON LLKarbl HUXKHEro kapboHa Heuns-
BexHO cTankuMBaeLlbCcs Co criegywmmm npobnemamm cTpaturpadmm KM3enoBCKOro ropusoHTa:
1. Paznnyne obbema Kn3enoBCKOro ropnsoHTa B pernoHanbHbIX cxemax Pycckon nnatopmbl
n 3anagHoro Ypana; 2. Bua-mapkep HWXHen rpaHuLbl KM3ernoBCcKoro ropusoHTa; 3. OTcyTcTene
NHOpPMaLMK O CTpaToTMNE KM3ENOBCKOro ropnsoHTa; 4. Beibop runoctpartotuna.

Kn3enoBckun ropu3oHT SBMSIETCS pPervoHarnbHbIM nogpasfaerieHneM BepXHETYPHEMNCKOro
nogbsapyca 3anagHoro Ypana n Pycckon nnatcgopmbl. OH noacTunaetcs YepeneTtckum ropu-
30HTOM U NOKPbIBAETCA KOCbBMHCKMM FOPU3OHTOM TypHencKkoro apyca. Hanbonee HagexHo ero
rpaHvLUbl UKCUpyroTCca No gopamuHudgepam, bpaxmonogam n kopannam. B cBa3m ¢ MHorouuc-
NeHHbIMX BONpocamMu UAEHTUdUKaLUN KM3ErOBCKOro ropmM3oHTa B NepBylo odepeab Heobxoam-
MO 06paTUTLCA K UCTOPUM BbiAEMNEHUS U U3YYEHWS.

Kusenosckun ropusoHT BblgeneH [ ®pegepukcom B 1929 r. B obbeme W3BECTHAKOB
¢ Productus mesolobus Krasn. (= Productus hiperboreus Nal.: HanuskuH, 1930; = Levitusia
hyperborea (Nal.): KanawHwukos, 1974). Ha3BaHue gaHO NO LUMPOKOMY pacrnpOCTPaHEHUIO Ku-
3€MN0BCKMX N3BECTHAKOB Nop, yrneHocHou ceuTton Knsenosckoro yronbHoro 6accenHa (Ppege-
pukc, 1929). Tunoson paspes HasaH B.[l. HanuBkuHbiM B 1930 . B OKkpecTHOCTAX cena Jly-
HbeBKa Ha MBaHOBCkOM rope B panioHe . AnekcaHgpoBcka (Mepmckuin kpan). IMeHHO aToT
paspes crnegyeTt cyMTaTb UCTOPUYECKUM CTPaTOTUMNOM KU3EroBCKOro ropusoHTa. OgHako cpe-
AW reororoB yKpenunocb NpeacTaBneHne o ctpatotune B pa3pese ybaxa, pacnonoXeHHOM
B 6accenHe p. KocbBbl B okpecTHOCTAX . ['y6axu, B kotopom B 1955 r. O.A. JlununHa Bblgenvna
4 TunoBble hopamMmHUPepoBbIE NAYKW, pa3nenmBLLME KM3ENOBCKUIMA TOPU3OHT Ha 2 NOAropuU3oH-
Ta. XapaktepucTuka paspesoB crtpatopernoHa Kusenosckoro 6accernHa (lybaxa, Kusen, Jly-
HbeBka, YaHbBa) BnepBble BbinonHeHa A.H. ViBaHoBbiM 1 B.IN. TebeHbkoBbIM (MBaHOB, 1938;
TebeHbkoB, 1939), oHn 6onee rnMyboKO U BCECTOPOHHE, YEM MpeablayLLmMe aBToOpbl, OCBELLaoT
B3aMMOOTHOLLEHME TYPHENCKNX dhauni.

HeTtanbHoro onucaHusa ctpatotuna — AIBAHOBCKOW ropbl — B ONyGnNuMKoOBaHHOW nuTepartype
HeT. B nonesown kHuxke N.M. Mapanb (1962 r. — no coobweHuto H.A. Kydeeol) HanncaHo, 4To
VMBaHoBCKas ropa npencraBnseTr cobon 3aneCeHHbIN CKNOH C MHOrOYMCNEHHbIMU CTapbIMK Ka-
HaBamu 1 waxTton. OBHaxalTCca N3BECTHSAKM C MaccoBbiMu L. hyperborea. Bce Bbixogbl Haxo-
ASTCS Ha 3HAYMTENbHOM paccTosiHUKM Apyr oT gpyra (o1 5 o 30 M) Ha 3HauYUTErNbLHOW MMoLWaau.
MOLLHOCTb M3BECTHAKOB B KaXK4OM Bbixoge He npesbiwaet 0,5-1,0 m. B panoHe JlyHbeBKkn 06-
HaxkatoTcs KapboHaTHble NOPOAbl TOMNbKO BEPXHEKN3ENOBCKOrO NOArOPU30HTa.

Ha tepputopun Buwepcko-HycoBckon CTpPYKTYpHO-gpaLManbHOM NOA30HbI KM3ENOBCKUA TO-
PU3OHT OBHaxaeTca B 36 paspesax, U3 H1x onybnukoBaHbl 14. Ero pasHodaumnanbHble Tonwm
opMMPOBaNNChb B YCNOBUSIX AMMKPATOHHOW KapboHaTHOM nnaTtdopmbl BocToka BocTtouHo-EB-
POMENCKOro KpaTtoHa, pacudneHeHHon cuctemon Kamcko-KnHenbckux BrnagauH. 1o xapakTtepy
OTNIOXXEHUA U COOTHOLUEHUIO MOLLHOCTEN BbIAENSAOT CBOAOBLIN, GOPTOBOM U AENPECCUOHHbI
Tunbl paspesa (LWepbakos, 1966). Jlydwmmu B cTpaTurpapmyeckom OTHOLLEHUN ABASIOTCA pas-
pe3bl 60pTOBOro TMNa, CHOXEHHbIE OPraHOreHHO-AETPUTOBLIMU U3BECTHAKAMMN, OXapakTepuso-
BaHHbIMW MOPCKOW dhayHon. ITo paspesbl HYaHbBa n Kocas peyka (TONbKO HUXHEKM3ENOBCKUN
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NoAropmu3oHT), a Takke paspes cBogoBoro tuna ApyxunHuHo. MiccnenoBaHust BepXHETYPHENCKNX
KOHOLOHTOB B paspe3ax Buwepcko-Yycosckoro Ypana He npoBoaunuce. K coxaneHuio, Kade-
CTBO Nybrnukaumin ocTtaBnseT Xxenatb nyywero. B HUX NpuBOAATCSA KOMOHKa paspesa, onuvca-
HWe Cnoes, Kak NpaBumno, 60MbLWON MOLLHOCTM U NAaNeoHTONorM4eckas xapakrepmuctuka obmm
cnuckom. OTCYTCTBYET pacnpeeneHune gayHbl No paspeasy. [1oaTomy B HacTosLee BpeMsa Han-
BonbLUMN MHTEpeC B NnaHe Bbibopa runoctpaToTuna NpeacTaBnsatoT pa3pesbl 3anagHoro CKrioHa
KOxHoro Ypana — Cukasa v Ycynnu, B KOTOPbIX U3y4eHbl KOHOLOHTbI U ddopaMuHUdeps!.

[MpoTnBOpeumns ¢ rpaHmLamMmm n 06bLEMOM KMU3ENOBCKOINO ropn3oHTa BO3HMKAKOT B CBA3U C U3-
MEHMBLLENCHA METOAMKOWN NpoBeaeHus rpaHul,. PaHee buoctpaturpadpuyeckue nogpasgeneHuns
npeacrasnanu cobon akMe3oHbl (3NMborbl) UM KOMMNNEKCHbIE 30HbI. JTlo6on U3 3TX BapnaHToB
CBUAETENLCTBYET O HEOoNnpeaenNeHHOCTU NOSIOKEHUS rPaHUL, C COOTBETCTBYIOLUMU OrpaHu4ye-
HUSMW NS UX LWMPOKOro npocnexusaHns. B HacTodwee Bpema buoctpaturpaduyeckue nog-
pasgeneHns oTBevaroT NMOHATUIO MHTepBan-30Hbl. HWXKHUE rpaHuubl 30H YeTKO OUKCUPYHOTCSA
anemMeHTapHbIM CObblTUEM — NEePBbIM MOSIBIEHNEM XapaKTepHOro TakcoHa ¢ Hanbonee LmMpo-
KMM KOPpPEensiUMOHHbIM NoTeHunanom. Bce 30HbI MMET NPUCYLLUIA UM 30HaNbHbLIN KOMMSEKC,
KOTOPbIV CcO34aeT AOMNOMHUTENbHbBIE BO3MOXHOCTU AN UX pacno3HaBaHUA Y LUMPOKOro npocrie-
XUBaHUA.

Ha Tepputopumn 3anagHoro Ypana Ku3ernoBCKUIM rOPU3OHT BblaeneH B o6beme AByx ¢hopa-
MuHUepoBbIX 30H — Latiendothyra latispiralis u Spinoendothyra costifera. 3oHa Latiendothyra
latispiralis noactnnaetcs 3oHon Chernyshinella glomiformis, cooTBeTCTByOLLEN B perMoHarbHbIX
cxemax yepeneTckoMy ropusoHTy, a Spinoendothyra costifera nokpeiBaetca 3oHoun Tournayella
moelleri — Dainella chomatica, B 06beme KOTOpOM BbIAENAETCA KOCbBUHCKUA FOPU3OHT. Hux-
HAA rpaHuua 3oHbl Latiendothyra latispiralis ycnosHa n onpegenserca nsmeHeHMeMm cooT-
HOLLEHUS YepeneTcKkmx n knsenosckux gopm. Nepsoe nosiBneHve Buaa-uHaekca Latiendothyra
latispiralis (Lip.) 3adoMKCMpoOBaHO elle B YepeneTCKoM ropmsoHTe. B o6beme 30HbI BblaenseTcs
HWXKHEKM3ENOBCKMI NoAropm3oHT 3anagHoro Ypana, a1o nepsad 1 BTopas nadku O.A. JlunuHown
B pa3pese ['ybaxa. 30Ha xapaKTepunsyeTca MacCoBbIM KOSIMYECTBOM 3HLOTUP C BbICOKMMU 000-
poTamu 1 MarbIiM KONIM4eCTBOM Kamep B nocnegHem obopote — Latiendothyra latispiralis (Lip.),
L. latispiralis minima (Lip.). O.A. JlunnHa npegnonoxuna, YTo HUXHEKU3EITOBCKME U3BECTHSIKM
CpepnHero Ypana coOoTBETCTBYIOT YepeneTckoMy ropusoHTy NogmockoBHoro 6acceriHa (Jlununa,
1955). Takum obpasom, nepsasa nadka O.A. JlunuHon aesnsieTcs YepeneTckon. B o6beme 30HbI
Latiendothyra latispiralis cnegyet Bbigenatb Ha 3anagHoMm Ypane BepxHevepeneTtckur nog-
ropn3oHT. 3oHa Spinoendothyra costifera yctaHaBnuBaeTca no nepBomy nosiBNEHMO Buaa-
nHaekca Spinoendothyra costifera (Lip.), 3acpukcnposaHHomy Bo BTopown nadke O.A. JlunuHom,
COOTBETCTBYIOLLEN BEPXHEN YACTU HUKHEKN3ENOBCKOrO Nogropu3oHTa. Takum obpasom, Kk 30He
OTHOCATCH BTOpas, TpeTbs U YetBepTad nadku O.A. JlunuHon. SHOoTnpbl NnpuobpeTatoT Gonee
KpynHble pa3Mepbl, XapakTepuaytoTca 6onee npaBunbHbLIM HABUBAHUEM, HU3KMMK 0BopoTamMu m
BonbLUMM KONMYECTBOM Kamep B nocriegHem obopore.

B cocTtaBe KM3enoBCKOro ropu3oHTa no Opaxuonogam Bbigensietcsa 3oHa Levitusia
hyperborea. BrepBble geTanbHble nccnegoBaHns HGpaxmonos Ku3erioBCKOrO rOpM3OHTa Bbl-
nonHeHnsl [.B. HanuekmHbiMm (HanuekuH, 1939). HwxHAA rpaHvua npoBoguTcs No nepBoMy
MOSIBNEHN0 BMAA-UHOEKCa U NosiBNSALWMMCa popmam 30HanbHOro Komnnekca — Setigerites
lichwini (Liss.), Podtsheremia ivanovi Nal. Bo Bcex pa3pe3sax 3anagHoro ckrioHa CpeaHero Ypa-
na Levitusia hyperborea (Nal.) obHapyXeHa TONbKO B BEPXHEN YacTU KM3ENOBCKOIro ropu3oHTa
(A.H. NBaHoB, 1938; TebeHbkoB, 1939; HanusknH, 1939). PesynetaThl nocnegHux nccnenosa-
HUIA NO neBuTy3uam onybnukosaHbl U.M. MapaHb B 1975 1. Poa Levitusia o6ocobuncsa Tonbko
CO BTOPOW MOSOBMHbI KN3ENOBCKOro BpemeHu. Bua Levitusia hyperborea (Nal.) asBnaetcs cambim
OPEBHUM M CBOWCTBEHEH BepxaM K13eroBCKOro ropnsoHTa Ypana n octpoBsa Baviray. B koHue
KOCbBWHCKOIO BPEMEHWN NEBUTY3UM MUIPUpPOBann Cc Tepputopun Ypana. Bblle KOCbBUHCKOro
rOpM3oHTa OHM He BCTpeYarTcsa Aaxe B kapboHaTHbIX pa3pesax (MapaHb, 1975).

Cpeaun TabynaTHbIX KOpasnnoB 3HaYUTENbHbIE U3MEHEHUS KacatoTCa cMpuHronop. B BepxHe-
KM3enoBCKOM NOAropu3oHTe BnepBble nosBnsietca Syringopora capillacea Ludw., a Takke Ha-
onogaeTcs BCnblwKa BMAooOpa3oBaHna cpean KaHMHUA U 6nnakux K HUM dopm. C Knsenos-
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CKOrO ropM30HTa OHM Pa3BUBAIOTCS B (POMagHOM KONMYeCTBe, JOCTUraK0T MTMraHTCKUX pa3meposB
(8o 50 cm B onvHy), yBennumsaeTcsa pasHoobpasue. Cpeaun apyrnx opm pacuBeT Habnogaet-
ca 'y cneundumyeckoro poga Uralinia (HanuekuH, 1948).

Takum obpasom, yunTbiBas TpeboBaHME NIMHEMHOCTU FpaHWL, 30HAsbHbIX NOAPA3AENeHnn,
KN3ernoBCKU ropu3oHT 3anagHoro Ypana v lNpuypanbs OOrmKeH BblAenaTbCa B oObeme 30H
Spinoendothyra costifera (popamuHndepsl), Levitusia hyperborea (6paxmonogbl) n Syringopora
capillacea (TabynsiTbl), YTO COOTBETCTBYET UCTOPUYECKOMY, NEpPBOHAYaribHOMY O6beMy.
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SUBDIVISION OF THE BOURGUKLIN HORIZON OF THE TUNGUSKA BASIN INTO
THREE PARTS ACCORDING TO PLANT ASSEMBLAGES

Lubov Porokhovnichenko

National Research Tomsk State University, Tomsk, Russia

TPEXYJIEHHOE AENEHUE BYPTYKITMHCKOIO NOPU3OHTA TYHI'YCCKOIO
BACCEWHA NO ®JIOPUCTUYECKUM KOMMNEKCAM

J1. [lopoxo8HUY€HKO

HauuoHanbHbit uccrnedosamernbckull ToMmckuli 2ocydapcmeeHHbIl yHusepcumem; Tomck, Poccusi

O BO3MOXHOCTM TPEXUYNEHHOro AeneHvst 6ypryknmHCKOro ropu3oHTa no HEMOPCKMM ABY-
CTBOpPKaM, (PNOPUCTUYECKUM U CMOPOBO-MbIfbLEBbLIM KOMMIIEKCaM HEOAHOKpaTHO coobuia-
nocb B neyatun (betextunHa, 1974; Cyxos, 1969; betextunHa, lNopenosa, OpsruHa n gp., 1988).
[Mpu cocTaBneHnn AencTByloLWen cTpaTurpauieckon cxeMbol BypryknmHCKUN ropusoHT pasae-
neH Ha ABa noaropu3oHTta (Pewenuns, 1982). Mpu atom ero o6bem CyLLecTBEHHO yBENMYncs
Nno CpaBHEHUIO C NpeaLllecTBytowen cxemon 1965 r. 3a cHeT NPUCOEANHEHMUST K HUXKHEN YacTu
OTNOXEHMIN CO CMELLAHHON «KMNHTaUrMHCKony» doriopon. Hanbonee nonHo 6ypryknmHCKUN ro-
PU3OHT MpeAcTaBneH He B cTpaToTune, B yCTbe p. Bypryknu, a B ceBepo-3anagHon 4yacTtu
TyHrycckoro 6accenHa — no p. lopbunsaumH n Kypeinka n B8 Hopunbckom parvioHe. dnopuctuye-
CKMI KOMMMEKC, YCTaHOBMEHHbIN B 3TUX panoHax (bapaHos, byaHukos, 1965; bapaHos, ['ope-
nosa, CyxoB, 1970; Xaxnos, 1960), conoctaBnsaeTcs co Bcen BepxHebanaxoHcKon hnopom
Kysbacca v oTBevaeT eaMHOMY KpYynHOMY KOopaauToBO-pydriopnueBoMy aTany passutus driop
Cubupu (betextnHa, Npenosa, OpsaruHa u gp., 1988), ycnoBHO gatmpyemomMy npuypanbCKum
oTAENOM nepmu.

Mpwn oBy4YNeHHOM AaeneHum BypryknmMHCKOro ropu3oHTa B COBPEMEHHbIX €ro rpaHuLax He Ha-
XOOMUT OTpaXeHus1 ecTeCTBEHHasa NocrnefoBaTenbHOCTb B pa3BuTumn ropbl. B paspesax nerko
pacrno3HaeTcs caMas HUXHSAS NPUCOEANHEHHAsA YaCTb rOPU3OHTA C «KIMHTANTMHCKON» oNOpOoMN.
Bblgenserca camas BEpXHSs ero 4acTb No cneunuyecknm Buaam «nosgHebypryknmHcKkoro ob-
nrKay», KOTOpPYH YacTb NaneoboTtaHnkoB B 60-e rogbl XX Beka OTHOCUIM K HU3aM NEeNSTKMHCKOro
(M HOTMHCKOrO) rOPU30HTa B COOTBETCTBUU C MOHUMaHUeM B TOT nepuog, 6ypryKnmHCKoro ropu-
30HTa B MeHbLLeM obbeme B rpaHuLax ero ctpatotuna. lNosgHee 3To NpuBENO K CMELUNBAHUIO
KOMMIEKCOB B MOrpaHnYHbIX cTpatoHax. CpeaHsis YacTb rOpU30oHTa No CocTaBy creLmpu4eckmx
N «TPaH3UTHBbIX» BUOOB HEe MOXeT ObiTb pasgeneHa u 6eccrnopHO OTHECEeHa K HWXHEMY Wnu
K BEpXHEMY MOArOPU3OHTY.

OTanHocTb B pa3sutum BypryknmHckon ¢ropbl npocnexeHa Ha KanepkaHCKOM MeCTOpPOX-
AeHnn B Hopunbckom panoHe. Takum GuocTtpaturpadnyeckum «3TarnoHOM» BbICTynaeT Obl-
CTPUHCKas CBUTA, BCKpbiTas 6ornee 4yem coTHen ckBaxuH. CBUTa MEET pUTMUYHOE CTPOEHUE,
OTYETNMBLIE FPaHULbl 1 NO BCEMY paspesy HacblleHa pacTUTErbHbIMU OCTaTKamu XOpoLuen
COXpaHHOCTU. bonbLuen cBoen YacTblo OHa COOTBETCTBYET BYpryKnmHCKOMY ropu3oHTy (Pelue-
HUS..., 1982) n «BKnYaeT» paHee Bblaendemble B ee npegenax (cxema 1965 r.) TanHaxckyto,
AanablKaHCKY 1 LUMUOTUHCKYIO CBUTBI.

OcHOBHOe BHVMMaHWe yaeneHo U3YyYeHU0 KOpAauTOBbIX JIMCTLEB, AOMUHUPYIOWNX B BEPX-
Henaneo3onckux rnopucTnyeckmx Komnnekcax Cnbupn n paHee M3 aToro panoHa M3yyYeHHbIX
NPEenMyLLECTBEHHO TOIMbKO Mopdonormyeckn. KomnnekcHoe mopdororo-anvaepmMarnbHOe Uc-
crnefoBaHMe NOCOMHO COBpaHHbIX OCTATKOB NINCTHEB U3 Pa3pe30B CKBAXKMH MO3BOMMWIO PELUNTb
psia 3agad. BoligeneHbl HOBble NPU3HaKku 1 onpegeneHa ux cucteMmarmyeckas LeHHOCTb. YcTa-
HOBIEHbI CBSI3M Pa3HbIX MOPEONOrMYecknx U anmaepMarnbHbIX NPU3HAKOB NIMCTLEB, YTO Aano
BO3MOXHOCTb ©onee KOPpPeKTHO onpeaensTb pparMeHTapHbli Matepuarn. BoisBneHbl TpeHabl
N3MEHYMBOCTU BO BPEMEHM pasHbiXx MoOpconoro-anngepmarbHbiX TUNOB NUCTbEB. YTOYHEHBbI
rpaHvubl BUAOB, NOAPOOOB U POAOB U CHOPMYNMPOBaHbLI NPUHLMMLI UX BblaeneHus (opoxos-
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Hu4eHko, 2008, 2009, 2013). lNMpocnexeHa nocrnegosaTenbHas CMeHa oTAerNbHbIX BUOOB U pac-
TUTENbHbIX accoumnaunin, yTOYHEHbI MHTEpPBaribl UX PacnpPOCTPaHEHNS.

B ObICTpUHCKON CBUTE YCTAHOBMEHO 4 DNTIOPUCTUYECKNX KOMMSEKCa, NMPUYPOYEHHbIX K orpe-
AeNeHHbIM YronbHbIM nractaMm. B OCHOBY uX BblAeNeHUs NONoXeHO NOosBleHne U MacCcoBOe
pacnpocTpaHeHne poaoB W NOAPOAOB KOPAAUTAHTOBbLIX, OTpaXKaloLmMX ornpeneneHHbIn aran
9BOSIOLMOHHOIO Pa3BUTUSA rPyMMbl, @ Takke codeTaHne cneumuyecknx BUAOB C Y3KUMU UHTEpP-
Banamu cTpaturpadguyeckoro pacrnpoctpaHeHns. 3TN KOMMIEKChI, 3a UCKIMIOYEHNEM OBYX BEpX-
HUX (paccmaTprBaeMbIX B Ka4eCTBe OAHOro KOMMeKkca 3a npegenamv Hopunbckoro parvioHa),
npocrexXeHbl B cCeBepo-3anagHon 1 BOCTOMHOW YacTu TyHrycckoro 6accenHa, a Takke B 3anag-
HoMm BepxosHbe. Takum obpa3om, Ha AaHHOM 3Tane B B6ypryknMHCKOM ropu3oHTe TyHrycckoro
BaccerHa OTYETNIMBO NPOCIIEXMBAKOTCH TPY NOCriegoBaTeNibHO CMEHSAILWNECH PNOPUCTUHECKUX
KOMMMeKca — HXHEOYPryKIMHCKUIN, CpeaHedypryknMHCKUN 1 BEPXHEBYPryKIMHCKMI, Ha OCHOBa-
HUW KOTOPbIX BO3MOXHO TPEXYNIEHHOE AerneHne ropnsoHTa.

[na HUXKHeOYPryKIIMHCKOro KOMNneKca xapakTepHoO NosBieHUe U LWMPOKoe pacnpocTpa-
HeHune popa Alatorufloria ¢ 9BOMOUMOHHO ©onee NPOABUHYTLIMU LOp3anbHbIMU Xeriobkamu
(O>K) n HoBbIM Aons pydnopuin MopdoTUnom nuctbeB. KpynHONUCTHLIN BUA A. conspiqua mo-
XeT BbICTYNaTb Kak 30HarnbHbIV BUA-UHAEKC. [1pnCyTCTBYIOT 9reMeHTbl APEBHUX KaTCKMX drop —
BUAbl CeMsH, npapydrnopuin, aHrapuanymoB. PacnpocTpaHeHbl KpynHONMUCTHbIE BUAbI POOOB
Cordaites n Zamiopteris, cemeHa Samaropsis skokii Neub. n Bardocarpus, BCTpe4yaemble 4acTo
COBMECTHO.

[Ana cpeaHeOyprykrnMHCKOro KOMmMreKca xapakTepHo nosiBrieHne 1 pacnpocTpaHeHue noa-
poaa Intrarufloria ¢ y3kuMu 1 NNAcTUYHBIMK, CNOCOBHBIMY K perynmpoBaHuio TpaHcnupaumm K.
Cpeau Hux Hanbornee pacnpocTpaHeHbl Buabl R. (1) rasskasovae S. Meyen n R. (I.) tajmyrica
(Schved.) S. Meyen). N3ameHsieTcs 0bnvk Npapydnopuin — NUCTbS CTAHOBATCHA Gonee KOPOTKM-
MU N opHaMmeHTupoBaHHbIMK (R.(P) accomodata Porokh.). Cpean anatopydnopun npeobna-
AaroT BMabl ¢ 3ybyatbiMu BepxyLikamu — A. ex gr. recta (Neub.) Porokh. Bugbl poga Cordaites
MOPAOSIOrMYEeCKN U CTPYKTYPHO pasHOObpasHbl, HO YMCIIEHHO YCTynawT pydnopusam. MNoasns-
totca S. gorbiaczinensis Such., S. cf. triquetra Zal., S. polymorpha Neub., pacnpocTpaHeHbl
Cr. unguscana Schwed., Nephropsis integgerima (Schml.) Zal.

BepxHeOypryknmHCKMM KOMMJIEKC XapakTepusyeTcs pasHoobpasvem BMOOB poja
Alatorufloria, obnagatroLmnx BCEMU U3BECTHLIMU TUNaMn ocHoBaHun 1 Tunamu XK. KpynHonuct-
Hbi BuA A. rarinervis (Verb.) Porokh. ¢ XK tuna «tuberculosa» crnyxuT 3aMeTHbIM MapKkepoMm
B pacno3HaBaHUM OQHOBO3PACTHbIX CrioeB. PacnpoctpaHeHbl Bugbl A. ex gr. loriformis (Neub.)
S. Meyen, A. ex gr. derzavinii (Neub.) S. Meyen. WHTpaTydnopuun npeacraeneHsl cneundu-
yeckumn Bugamun R.(l.) eximia v R. (l.) segregata. Npapycdnopun eanHN4YHbIE N B OCHOBHOM
XapakTepusylTCca NUCTbSMU «yrHETEHHOro obnukay», Buabl Cordaites pasHooGpasHbl. Hapsaay
¢ Salairia longifolia Neub. nosenstTca cemeHa S. pseudoelegans Such., S. neuburgii Such.,
Skokia elongata (Taras.) Such.
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PERMIAN - TRIASSIC BOUNDARY DEPOSITS OF THE EAST EUROPEAN PLATFORM
AND SIBERIA: ECOZONES AND CORRELATION

Gennady N. Sadovnikov
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3KO30HbI U KOPPENALMUSA MNOrPAHUYHBLIX OTNOXEHUA NEPMU
U TPUACA BOCTOYHO-EBPONENCKOWU NNAT®OPMbI U CUBUPU

I.H. CadoeHukoe
Pocculickuli 2ocydapcmeeHHbIl 2e01020-pa3eedoyHbIl yHusepcumem, Mockea, Poccus
B HeMopcKuMx MOorpaHu4YHbIX OTIOXEHUSIX NepMu U Tpuaca ceBepa EBpasum BblaeneHbl

9Kko30Hbl (CapoBHMKkoB, 1987-2015), kOoTOpblE AAlOT BO3MOXHOCTb NPOBECTU UX KOPPEeNnAuunio
(tabn.).
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P,unn  |Elatocladus linearis ... Cornia vosini nepepbis [MyTopaHCKnn ropnsoHT
HU3bI T,
P, Quqdropladu§ pachyphyllum... B0O3MOXHO, BA3HUKOBCKME | XYHITYKYHCKWUIA TOPU3OHT

Echinolimnadia mattoxi cnou

Quadrocladus pachyphyllum Batckui apyc JlebeneBckuin rOpuU3oHT

... Prilukiella (?) tomiensis

CaposHnukoB . H. Hauyana naneoakonoruun. M., PITPY, 2010. 69 c. URL: http://mgri-rggru.ru/fondi/libraries/
index.php?ELEMENT _ID=2653

CapoBHuKoB .H. 3K030HbI HEMOPCKMX OTNOXEHWUIA BULLKUIBCKOTO — MHACKOTO sipycoB CpeaHen Cubupw //
ManeoboTaHnyeckuin BpemeHHuK. MNMpunoxeHue K xxypHany «Lethaea rossica». 2013. Bein. 1. FTEOC.
C. 70-73.

CapoBHukos IH. Ponb akocTpaToHOB B NOCTpoeHun ctpaturpadudeckux wkan // Obuwas crtpaturpadu-
Yyeckasl Wkana u merogudeckue npobnembl pa3paboTky pernoHanbHbIX CTpaTUrpaddUYecKuX LuKan
Poccun. Matepuansl MexsegomMcTBeHHOro paboyero coBelaHus (CaHkT-lMNetepbypr, 17—20 okTsa6ps
2016 r.) CM6.: N3g. BCENEW, 2016. C. 146-148.

CaposnukoB IH., Kosnosa M.A. K meToguke nonykonmyecTBEHHOrO aHanmsa HEMOPCKUX TadhOCUCTEM
naneocduta n mesocuta // Matepmansl Bcepoccuinckoro coewanms «200 net OteyecTBeHHOM Na-
neontonorum (Mocksa, 20—22 oktabpsa 2009 r.)». M.: NMTMH PAH, 2009. C. 122.

Sadovnikov G.N. (1987): Permian / Triassic non-marine transition beds in the Inner Angaraland (Siberia)
/I Albertiana, N 6, pp. 21-23.

Sadovnikov G.N. (1997): Taimyrian stage of the terminal non-marine Permian // Prace Panstwowego In-
stytutu geologicznego, CLVIl. Warszawa, pp. 133—136.

Sadovnikov G.N. (2003): Stratigraphy of Upper Paleozoic on the East slope of Tunguska syneclise // Stra-
tigraphy and Geological Correlation. T. 11 N 4. pp. 41-54.

Sadovnikov G.N. (2008): On the Global Stratotype Section and Point of the Triassic Base // Stratigraphy
and Geological Correlation. Vol. 16, No. 1, pp. 21-46.

DOI: 10.1134/S0869593808010036.

Sadovnikov G.N. (2011): On Quantitative and Semiquantitative Analysis of the Paleozoic—Mesozoic
Non-marine Paleoecosystems // Paleontological Journal, Vol. 45, No. 1, pp. 105-111. DOI: 10.1134/
S003103011101014X.

Sadovnikov G.N. (2014): Ecozone of the Elatocladus linearis... Comia vosini of the Upper Permian //
Geologiya i Razvedka, 1, p.5-10. Georef preview ID 0678348001.

Sadovnikov G.N. (2014): The age of the Siberian volcanites according to the Triassic non-marine GSSP //
Geologiya i Razvedka, 2, p.75-78. Georef preview database — search Record ID 0678372009.

Sadovnikov G.N. (2014): Ecozona Quadrocladus pachyphyllum ... Echinolimnadia mattoxi in Permian /
Triassic vulcanites of the Middle Siberia // Geologiya i Razvedka, 3, p. 5—11. Georef preview database —
search Record ID 0678416001.

165



Sadovnikov G. N. (2014): An ecozone of Quadrocladus pachyphyllum...Prilukiella tomiensis in the
Upper Permian Vyatka Stage // Geologiya i Razvedka, 6, p.5—12. Georef preview database — search
0697943001.

Sadovnikov G. N. (2015): Paleoecological Characterization of the Middle Siberian Trappean Plateau at the
End of the Period of Its Formation (Near the Permian—Triassic Boundary) // Paleontological Journal,
Vol. 49, No. 1, pp. 89-99.

DOI: 10.1134/S0031030115010104.

Sadovnikov G.N. (2015): Paleoecological Characterization of the Middle Siberian Trappean Plateau dur-
ing the Middle Period of Its Formation (Terminal Permian) // Paleontological Journal, Vol. 49, No. 4, pp.
438-447. DOI: 10.1134/S0031030115040152.

Sadovnikov G.N. (2015): The ecozone Quadrocladus pachyphyllum... Prilukiella tomiensis of Vyatsky
stage of the Upper Permian // Geologiya i Razvedka, 6, pp. 6—12. Georef preview database — search
Record ID 0697943001.

Sadovnikov G.N. (2015): Structure of the ecozone Quadrocladus pachyphyllus, Prilukiella tomiensis of
the Vyatka stage of the Upper Permian // Geologiya i Razvedka, 4, p. 8—14. Georef Record preview
database — search ID 0697826001.

Sadovnikov, G.N. Trap volcanism in Siberia and the Permo-Triassic extinction Geologiya i Razvedka,
2016(2), p.8-14. Georef Record preview ID 0698029001.

Sadovnikov G.N. (2016): Evolution of the Biome of the Middle Siberian Trappean Plateau. Paleontological
Journal, Vol. 50, No. 5, pp. 518-532.

DOI: 10.1134/S0031030116050129.

Sadovnikov G.N., Orlova E.F. (1993): Nonmarine latest Permian stratigraphy and the Permian / Triassic
boundary in Siberia // Contribution to Eurasian geology, papers presented at the International Con-
gress on the Permian system of the World, Perm, Russia, 1991. Part Il. Occasional publications Earth
Sciences & Resources Institute, University of South Carolina, new ser. 9 (A, B). pp. 119-124.

Sadovnikov G.N., Orlova E.F. (1993): The lower boundary and biostratigraphy of the non-marine Triassic
in Siberia // In: Lucas, S. G. & Morales, M.(eds) The nonmarine Triassic. Bull. 3 New Mexico Museum
of Natural History and Science. New Mexico, pp. 421-422.

Sadovnikov G.N., Orlova E.F. (1994): The Taimyr stage — the terminal stage of the continental
Permian // Transcriptions (Doklady) of the Russian Academy of Sciences, Earth science section, 341
A (3): 149-153. Scripta Technica.

Sadovnikov G.N., Orlova E.F. (1995): New data about stratigraphy of volcanic deposits on Central part of
Tunguska sineclyse // Stratigraphy and Geological Correlation, Moscow — New York, 3, 1, pp. 34—42.

Sadovnikov G.N., Orlova E.F. (1997): About Permian-Triassic deposits on North and East borderlands of
Siberian Plate // Stratigraphy and geological correlation, Moscow — New York, 5, 1, pp. 14-20.

Sadovnikov G.N., Orlova E.F. (1998): Lower boundary of non-marine Triassic of Siberia // Hallesches
Jahrbuch fiir Geowissenschaften, B, 5. Halle (Saale), S. 156-157.

166



PALEOZOIC AND MESOZOIC COAL DEPOSIT ECOZONES OF NORTH
AND CENTRAL ASIA

Gennady N. Sadovnikov

Russian State Geological Prospecting University, Moscow, Russia

3KO30HbI YINMEHOCHBLIX OTNOXEHUN NANEO30A U ME3030A CEBEPHOMN
U LEHTPANIbHON A3NK

I.H. CadoeHukKos

Pocculickuli 2ocydapcmeeHHbIl 2e01020-pa3eedoyHbIl yHusepcumem, Mockea, Poccus

B Hemopckux oTnoxeHuax kapboHa — topbl CeBepHon u LleHTpanbHOM A3un BblgENEHO
14 3k030H. [lecaTb U3 HUX (Tabnuua, CnMcoK nuTepaTypbl) OTHOCATCS K HUXKHEMY (pPaBHUHHOMY)
YPOBHIO aKKyMYyNATUBHOWN CYLLM U BKMOYAOT YIMEHOCHbIE OTNoXeHMs. B pa3pesax nepecnavsa-
HUA MOPCKUX U HEMOPCKUX OTNOXeHun B MpaHe 1 Ha TarMbipe HEeKOTOpble U3 HUX BKMOYaloT
OOHHbIE N HEKTOHHbIE MOpCKMe coobuecTBa. [Npu BblAENEHUN 3KO30H UCMOMNb30BaH METOL aHa-
nn3a gomnHaHT (CagoBHuKoB, Kosnosa, 2009; CagosHukos, 2011, 2013).

Tabnuuya
OTgensl log HasBaHue 3k030HbI JOoMWHaHTBI NPOMEXYTOYHbIX 3BEHLEB
J, 2017  |Pityophyllum longifolium ... Borystenia sp.—Czekanowskia rigida— Marattia
Ludwigia rudis intermedia—Equisetum beanii
J, 2017  |Pityophyllum longifolium ... Podozamites lanceolatus — Nilssonia vittaeformis,
Phymatoceras Ptilophyllum pecten, Pseudotorellia, — Cucullaea
subdecussata —
T,-T, 1980 |Yuccites uralensis Podozamites schenkii — Pterophyllum bavieri,
... Costatoria verbeeki Taeniopteris mikailovii, Otozamites ashtarensis,
Pterophyllum schenkii — Neocalamites hoerensis,
Equisetites arenaceus —
T,-T, 2002 |Borystenia sp. Glossophyllum, Ginkgo — Danaeopsis emarginata,
...Anodontophora fassaensis | Cladophlebis ovata, C. vaccensis — Dzergalanella
merianii — Loxomicroglypta —Bakewellia, Myalina
P, 2003 |Cordaites clercii C. insignis, C. platyphyllus — Pecopteris
...Concinella concinna curta anthriscifolia, Todites leninskiensis — Phyllotheca,
Paracalamites — Bipemphigus gennisi — Prilukiella
subovata,
2003 |Cordaites candalepensis ... — Pecopteris —
Phyllotheca turnaensis
P, 2000 |Rufloria brevifolia Cordaites gracilentus —
...Phyllotheca turnaensis
P, 2000 |Cordaites latifolius — Zamiopteris, Phylladoderma — Phyllotheca, An-
...Viatscheslavia vorcutensis | nularia —
C,-C, 2004 |Rufloria subangusta — Paragondwanidium sibiricum, Angaropteridium
...Angarodendron obrutchevii | cardiopteroides —
C, 2000 |Angaropteridium cardiopteroi-
des
... Tomiodendron prokopievi-
ensis

Pabota BbinonHeHa npu nogaepxke POOU.
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30HAJIbHOE PACYNIEHEHME NO ®OPAMUHU®EPAM BEPXHEBU3ENCKUX
OTNOXEHWUN ONOPHbIX CKBAXWH 1 BY3YNTYKCKAS U 1 MENIEKECCKAA
(BOJNIO-YPAJIbCKAA OBJIACTD)

K.B. CaxHeHko', E.J1. 3aliyesa’ ?

" Mockoeckull 2ocydapcmeeHHbil yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi
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B BepxHeBuM3enckux otnoxeHmsax Bonro-Ypanbckon obnactu popammHmdepbl ABASOTCA O4-
HOW U3 caMblx pasHoobpasHbIX U pacnpoCTpaHeHHbIX rpynn 6eHTocHon 6uoTkl. Mo HUM npocre-
XXeHbl MPOBUHLMANbHbIE 30HbI, OTBEYatLlme No o06beMy permoHanbHbIM CTpaTurpauyeckum
nogpasgeneHnam BocTtouyHo-EBponenckon nnatgopmel. [Ana cpaBHeHUs hopamuHMdepoBbIX

KOMMNJIIEKCOB U3Yy4YEeHHbIX pa3pe3oB NpUMeHeH MeTo/ Bunbsmca, I'IOBBOJ'IFHOLL[,I/IVI OLUEHUTb 300re-

6
orpacmyeckyto 06LwHOCTb hayHbl: K= 21(\)1_1m (roe 2 g, — KONM4ecTBO POAOB/BNAOB, OOLLMX ANS

ABYX KOMMnekcos, N, — KONM4ecTBo poaoB/BMaOB B 60MbLLEM U3 KOMMIMEKCOB).

3oHa Paraarchaediscus krestovnikovi-Endothyranopsis compressa (TynbCKuin rOpU3OHT).
HwxHA5A rpaHuua ycTaHoBEHa Mo NOSIBNEHMIO BUOOB-UHOEKCOB. XapakTepHbI KOMMEKC BKIO-
YyaeT, KpoMe 30HanbHbIX BUAOB Archaediscus karreri Brady, Endothyra similis (Raus. et Reitl.),
Priscella prisca (Raus. et Reitl.), Omphalotis exilis (Raus.), Globoendothyra ex gr. globulus
(Eichw.), Eostaffella mosquensis Viss. 30HanbHbIN KOMNEKC B pa3pese ckB.1 bysynyk cogep-
XuT 22 Buga v 14 pogoB 1 No TaKCOHOMUYECKOMY pa3HOObpasmnio Cxo4eH C O4HOBO3PaCcTHOM ac-
counaumen us ck. 1 Menekecc (29 Bugos 1 13 pogos). 3TK KOMNeKcbl MetoT 15 0bLwmx BMaoB
n 11 o6bwmx pogos. B HMX WIMPOKO pacnpocTpaHeHbl NpeacTaButTenn pogoB Paraarchaediscus,
Endothyra, Globoendothyra 1 Omphalotis. OgHako Tonbko B By3yryKCKOM pa3pese onpeaerneHbl
poga Pseudoammodiscus, Pseudocornuspira, Tetrataxis, a mernekecckoMy CBOWCTBEHHbI pas-
HoobpasHble Plectogyranopsis. KoadpduumeHTbl obwHocty coctasnatoT K =0,79 ana poaos
n k,=0,52 nnga BnaoB, 4To OTpaXkaeT BbICOKOE CXOACTBO KOMMIEKCOB Ha POAOBOM YPOBHE.

3oHa Eostaffella proikensis—Archaediscus gigas (anekcuHckun ropnsoHT). HmxHssa rpaHuua
npyHSTa NO conocTasneHuto ¢ pa3pesoMm NuntormHo 18 (KameHHoyroneHble. .., 1959). B nsyyen-
HbIX pa3pesax BUAbl-UHOEKCbl YCTAHOBIEHbI B cepenHe anekCUHCKOro ropu3oHTa, ogHaKo noy-
TW C ero ocHoBaHusa oTMevaeTtcs Endothyranopsis crassa (Brady) Bua-nHgekc 3oHbl A. gigas—
E.crassa OCLU Poccun, cOOTBETCTBYIOLLEN aneKCUHCKOMY, MWUXaWroBCKOMY W BEHEBCKOMY
ropnsoHTam. Kpome BMAOOB-UHOEKCOB BCTpeYeHbl Endothyra pauciseptata Raus., E. alviterna
Durk., Omphalotis omphalotis (Raus. et Reitl.), Globoendothyra globulus (Eichw.), Parastaffella
sagitaria Schlyk., P. concinna Schlyk. ®opamuHuncepoBasa accounaunsa xapakrepmusyetcs npe-
€MCTBEHHOCTbIO COCTaBa C NMoacTMnarWwmM KOMMIIEKCOM, HO OTNINYaeTCs 3HaYUTENbHbIM yBe-
nvyeHnem TakCoOHOMUYecKoro pasHoobpasud. B cks. 1 By3ynyk komnnekc HacuuTbiBaeT 85 Bu-
[O0B, OTHOCALMXCA K 22 pogaM. Beicokoe pasHoobpasne CBOMCTBEHHO NpeacTaBuTeNsM poaoB
Paraarchaediscus (15 BungoB), Endothyra (13 Bugos), Omphalotis (10 BugoB). B cks. 1 Menekecc
oTmeyvaetcs 59 Bugos 1 20 poaos, 13 HUX Hanbonee pasHoobpasHbl NpeactasuTenu Eostaffella
(11 BuaoB) n Omphalotis (5 BuaoB). Heo6xoaMMo OTMETUTb, YTO TOMbLKO B CKB. 1 By3ynyk BcTpe-
yeHbl npeactasutenn Pseudoammodiscus, Pseudocornuspira, Consobrinella, Cribrostomum,
Tetrataxis, B To Bpems kak B ckB. 1 Menekecc onpegeneHsl Cribrospira n Bradyina. Koadhduun-
€HTbl 06 HOCTU cocTasnaoT ansa suaos k_ =0,42, a ana pogos K_=0,73, 4To yka3blBaeT Ha 3Ha-
YnTenbHOe CXoacTBO POpaMUHUGEPOBBLIX accoumaLmm.

169



3oHa Eostaffella ikensis (MnxannoBckuii ropusoHT). HWXKXHASA rpaHuua npuHaTa no nosiene-
HWIO BMAA-vHAeKca, a Takke Omphalotis samarica (Raus.), O. uchtovensis (Durk.) ¢ yyeTom
Koppenauuu ¢ paspesamu ckB. 18 MNMuniornHo (KameHoyronbHble..., 1959). Komnnekc gononHsatoT
Mirifica mirifica (Raus.), Bradyina rotula (Eichw.), Climacammina prisca Lip., Pojarkovella nibelis
(Durk.), a Takke npegctasutenu poga Rugosaarchaediscus. B ckB. 1 By3ynyk KOMNneKkc BKto-
yaeT 58 BMAOOB, OTHOCALLMXCH K 23 poaM 1 xapaktepusyeTtcs 6onbLumMmMm pasHoobpasmem poaos
Omphalotis (9 Bngos) un Archaediscus (6 Bugos). B cks. 1 Menekecc accounauusa otnnyaeTcs
MEHbLUMM pa3Hoobpasnem n HacunTbiBaeT 24 Buaa u 13 pogos. Tonbko B By3ynykckom paspe-
3e pacnpocTpaHeHbl poga Palaeotextularia, Tetrataxis, Endostaffella. CywectBeHHoe pasnuyne
KOMMJIEKCOB OTPaXKarT KOIPPULNEHTLI OOLLHOCTH - k .=0,21, n K_=0,48. B uenom ansa acco-
uuaumm paccmaTpmBaeMon 30Hbl 3aMETHO CHUXKEHNE TaKCOHOMMYECKOro pasHoobpasusi.

3oHa Endothyranopsis sphaerica-Eostaffella tenebrosa (BeHeBCkuin ropu3oHT). HxXHAS rpa-
HMUa domkenpyetca no nosieneHuto E. tenebrosa B cks. 1 Menekecc, a B ckB. 1 By3ynyk — no noss-
neHuvio E. sphaerica 86nm3u rpaHuubl. Komnnekc gononHstot Neoarchaediscus subbaschkiricus
(Reitl.), N. regularis (Sul.), Eostaffella parastruvei Raus., E. ex gr. pseudostruvei (Raus. et Bel.).
B 6y3ynykckom paspese komnnekc Bkrnoyaet 41 sua n 17 pogos. [JlommHaHTamu no pasHoobpa-
3uto asnstoTtca Eostaffella (6 sBngos), Omphalotis (5 BugoB). Menekecckasi accoynanumsi Hacqm-
TbiBaeT 27 BUOOB, OTHOCALWMXCA K 21 poay, u Hambonbllee pazHoobpasne CBOMCTBEHHO pofam
Eostaffella (5 sugos) n Endothyranopsis (3 Buga). O6wmnmm ana cpaBHMBaEMbIX KOMIMIEKCOB
asnaoTca 11 Bugos n 13 pogos. Tonbko B By3ynyKCKOM KOMMMEKCce BCTpeYeHbl npeacrtaBute-
nn pogos Palaeotextularia n Endostaffella, a Takke mHorouncneHHole Endothyra n Omphalotis,
MOYTU OTCYTCTBYIOLLME B MEMNEKECCKOM. DTN pasnuyns nposiBneHbl B KO3 duLeHTax obLHOCTH,
coctasnsowme k =0,27 Ha Bugosom yposHe 1 K =0,62 Ha poaoBom.

CpaBHUTENbBHLIN aHanNn3 opamMUHNGEPOBLIX KOMMIIEKCOB BbISIBMM 00LWMIA TPEH, — YMEHb-
LeHNe TakCOHOMMYECKOro pasHoobpasunsi BBepx No paspesy. Hanbonblumm cXoacTBOM Xapak-
TepU3yrTCHa accoumaunm TynbCKoro BpeMmeHu. Makcnmym pasHoobpasus npuxoamntcsa Ha anek-
CUHCKOEe BpeMmsi, oTBevarollee HambonblleMy pasBuTUIO TpaHcrpeccun (HedTerasoHocHble.. .,
1970). YMeHbLUeHME pa3Hoobpa3sns U HU3KNe KoadhUUMEHTbI 300reorpadpnyeckon obLHOCTH
ANS MUXaWroOBCKOITO U BEHEBCKONo BpeMeHW o0ycrosrieHbl anddepeHuymnanmen obctaHOBOK
OCaZikOHaKoMMneHns B ycrnoBusx obmeneHnsa 6accenna.

Pabota BbinonHeHa npu nogaepxke PO®U, npoekt Ne 15-05-06393.

KameHHoyronbHble oTnoxeHus Bonro-Ypanbckon HedTeHOocHOM obnactu. Martepuanbl K U3y4YeHuo Ka-
MEHHOYTOMNbHbIX OTNOXeHUn Bonro-Ypanbckon HedpTeHocHon obnacTtu / nog pea. C.B. CemuxatoBon.
M.: l'octonTexusagat, 1959. 208 c.

HedTerasoHocHblEe 1 NepcnekTUBHbIE KOMMMEKChI LLeHTPanbHbIX M BOCTOYHbIX obnacten Pycckon nnat-
dopmbl. T. lll. KameHHoyronbHble oTnoxeHnsa Bonro-Ypanbckon HedpTerasoHocHoW obnactu / nog
pen. C.B. Cemmuxaroson. J1.: Hegpa, 1970. 264 c.
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LATE CARBONIFEROUS TO EARLY TRIASSIC BIOSTRATIGRAPHY
AND THE MIDDLE PERMIAN PROBLEM OF CONTINENTAL DEPOSITS
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The late Carboniferous, the Permian and the early Triassic are exceptional in the Phanerozoic
by a degree of continentality comparable only to the last Ice Age in the Quaternary. The
exceptionally low sea level during the late Carboniferous and early Permian was mainly caused
by the accumulation of water in polar and inland icecaps during the Late Palaeozoic Ice Age and
from the Permian to the Triassic by restricted to no spreading activity of the mid-oceanic ridges
and, eventually, by the (temporal and regional) elevation of parts of the Earth’s crust because
of thermal shielding by the huge landmass of Pangaea. This extensive continentality caused
numerous problems of Late Carboniferous to Early Triassic stratigraphy that range from local
intra- and inter-basinal correlations to global correlations of the continental deposits with the
marine Standard Global Chronostratigraphic Scale. Solutions to these problems are strongly
needed for applied geology as well as basic research for the understanding of the enhanced
terrestrialization and rapid diversification of plants and animals on land in the Late Palaeozoic.
Unfortunately, the understanding of the interactions of abiotic and biotic processes on land and
the teleconnections to the marine realm is still hampered by the largely missing correlation
between continental deposits as well as of continental deposits with the SGCS.

Biostratigraphic tools combined with interdisciplinary multistratigraphic approaches have
led to several promising results. The Carboniferous/Permian boundary, which is the base of
Asselian Stage is defined by the International Commission on Stratigraphy at the level of the first
appearance of the conodont Streptognathodus isolatus and is isotopically dated as 298.9 Ma
(Davydov et al., 1998). This boundary could be traced now in continental deposits. Based on the
co-occurrence of conodonts with insect-biozone species in mixed marine-continental deposits in
New Mexico, the Sysciophlebia ilfeldensis-insect zone straddles the C/P boundary (Lucas et al.
2016, Schneider et al., 2013). This is well supported by brand new isotopic ages. In the French
Autun basin, S. ilfeldensis has been found in the neighbourhood of a volcanic ash horizon,
which gives a Gzhelian/Asselian transitional age (pers. comm. G. Gand). An occurrence of
the foregoing Syciophlebia euglyptica-insect zone species in the upper Mansfeld Subgroup of
Germany has a 299 + 3,2 Ma Pb/U age (pers. comm. St. Trumper & K. Stanek). In consequence,
the Carboniferous/Permian boundary should be situated in the lowermost Rotliegend. To fix
the Permian/Triassic boundary in continental deposits, continuous transitions of the Zechstein
and Buntsandstein Groups of Germany were studied for isotope-chemostratigraphy (8'*Corg,
0"3Ccarb, 6'®0carb), major and trace element geochemistry, magnetostratigraphy, palynology,
and conchostracan biostratigraphy (Scholze et al., 2017). Based on this data and compared with
profiles and data from the East European platform, it is proposed to place the Permian/Triassic
boundary in the lower part of Zechstein cycle 7 (lower Fulda Formation).

The Carboniferous to Early Triassic profiles of the East European platform have the potential
to contribute to the solution of the middle Permian problem. A look at correlation charts shows that
(probable) middle Permian continental deposits have very scattered occurrence not only in the
Euramerican basins (Schneider & Lucas, 2015). Additionally these sediments are mostly fossil-
pure dry red beds. Continuous early to late Permian fossiliferous continental sequences exist in
the Gondwana Karoo basin of South Africa, on the East European platform, and in the Lodéve
basin of the French Massif Central only. Very promising are new data on the conchostracan fauna
of the middle Permian in the Volga-Kama region, which will be presented during this meeting
(Scholze et al., 2017). Moreover, marine fossils, magnetostratigraphic data, and expected isotopic
ages of ash beds may provide the links to the marine Standard Global Chronostratigraphic
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Scale. Furthermore, new or improved biostratigraphic tools, as the Land Vertebrate Faunachrons
(Lucas, 2017) and the tetrapod track biostratigraphy (Voigt & Lucas, 2017) will contribute to the
improvement of the middle Permian biostratigraphy and Carboniferous/Permian/Triassic global
correlations in general.

This study was partly supported by the Russian Foundation for Basic Research (project no.
16-04-01062).
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Conchostracans have repeatedly proven to be a practicable tool for biostratigraphy of
otherwise fossil-poor continental deposits (Fig. 1). The present study summarizes the taxonomic
composition of Late Carboniferous to Early Triassic conchostracan faunas in continental deposits
from Central Europe (Schneider & Scholze, 2016). The respective zones of the Westphalian A/B
(Bashkirian, Middle Pennsylvanian) to Upper Rotliegend Il (Capitanian—early Wuchiapingian,
late Middle—early Late Permian) and Lower Buntsandstein (Induan, Early Triassic) are each
defined by assemblages of two or more index species. Additionally, the stratigraphic ranges of
the respective index taxa are supported by further occurrences of accompanying species in order
to reach a better reliability of the biozones. First results of the Middle Permian conchostracan
faunas from the East European Platform are included in the schema proposed here, whereby
new data on the taxonomy and fine-scale biostratigraphy was obtained from continental deposits
of the Urzhumian—Severodvinian Regional Stages (Wordian—Capitanian; Middle Permian) in the
Volga-Kama region of the East European Platform.

The conchostracan faunas of the Westphalian—lower Upper Rotliegend | (middle Late
Carboniferous—middle Early Permian) in Central Europe show the highest taxonomic diversity of
the here proposed schema. They consist of Palaeolimnadiopsis, Pseudestheria, Lioestheria, and
Rostroleaia. For most conchostracans from this interval either an open taxonomic nomenclature
(“sp.” or “cf.”) or a form-based classification (e.g., “Palaeolimnadiopsis form Pudagla”) is used
instead of formal species names. This prevents defining too many synonymous species, while
the real taxonomic ranges of their respective index species will be determined in successive
studies. This does also account for the conchostracan faunas of the Upper Rotliegend Il in
Central Europe, which predominantly consists of Pseudestheria and Palaeolimnadiopsis. The
overlying hypersaline restricted marine and siliciclastic sabkha deposits of the Zechstein Group
(Lopingian) have a poor conchostracan record. So far, two forms resembling Pseudestheria
petri (z1; Werra Formation) and Pseudestheria ignota (z2—basal upper z7; Stassfurt Formation
to basal Upper Fulda Formation) suggest a Late Permian age, while an overlying Euestheria—
Palaeolimnadiopsis assemblage with accompanying Magniestheria, Cornia and Estheriella
from the Upper Fulda Formation (upper z7, Zechstein Group) to the Calvérde and Bernburg
Formations (Lower Buntsandstein Subgroup) indicate an Early Triassic (Induan) age (Scholze
et al., 2016).

The new data on the conchostracan fauna from the Volga-Kama region of the East European
Platform considerably improves the resolution for the Middle Permian biostratigraphic subdivision,
since previously to the present study, the knowledge on conchostracan occurrences in Central
Europe was hampered by stratigraphic gaps in this crucial stratigraphic interval. Moreover, the
presence of both marine biota and volcanic ash beds in the studied sections of the Volga-Kama
region provide supportive links with the Standard Global Chronostratigraphic Scale. In particular,
the conchostracans-bearing beds in the Sentyak section were underlain by marine limestones
containing the conodont index fossil Kamagnathus khalimbadzhae of the early Kazanian
Regional Stage (Roadian, early Middle Permian) (Silantiev et al., 2015). Possible volcanic ash
beds from the Monastyrski Ravine and Cheremushka Ravine sections are currently studied for
high precision U/Pb zircon dating. These new data on the nonmarine—marine correlation of the
conchostracan index species from the Middle Permian deposits in the Volga-Kama region of
the East European Platform are expected to improve in future studies the biozonation schema
presented here. The first results demonstrate a successful combination of multistratigraphic
results from different regions.
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Fig. 1. Palaeoenvironmental reconstruction of a Late Carboniferous—Permian arthropod association.
Occurrences of conchostracans are marked by red arrows. Artwork by J.W. Schneider.
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Conchostracans (Crustacea: Branchiopoda) are well known for their use in biostratigraphy
of continental sedimentary environments (e.g., Kozur & Weems, 2010; Schneider & Scholze,
2016). In Central Germany, their occurrences in playa lake and fluvio-lacustrine deposits of Early
Triassic (Induan) age became recently re-studied (e.g., Scholze et al., 2016), while the knowl-
edge on Late Permian conchostracan taxonomy and biostratigraphy is still poor. The present
study attempts an overview on the so far known occurrences of conchostracans in the Zechstein
Group (Werra Fm. to Fulda Fm., z1-z7; Lopingian) of Germany, whereby their records were
based on both literature and newly collected specimens.

Previously, six conchostracan specimens from the Werra Formation (z1) were figured by
Malzahn (1957: Plate 11, Figs. 5-10). The material was obtained from the Friedrich Heinrich 57
drill core section at Kamp-Lintfort, in western Germany. Among them, there is a well-preserved
valve resembling Pseudestheria petri (Fig. 1A), while the other five figured individuals are de-
formed. Conchostracans from the Langenthal Formation of the Zechstein Group in southern Ger-
many were mentioned by Geyer et al. (2011). More recently, new conchostracan specimens (Fig.
1B-D) were collected from the Schieferletten horizon of the Langenthal Formation (?z2-z7) in
the Langenthal 2/05 drill core section (Scholze et al., 2017). Additionally, Schizodus-like bivalves
(Fig. 2A-C), invertebrate burrows, and oxygenised plant fragments (Fig. 2D—E) were recorded in
the Schieferletten horizon (Hug & Vero, 2008). Due to the very limited number of conchostracan
specimens, their determination as Pseudestheria ignota is preliminary. Future studies are nec-
essary, which should focus on a bed-by-bed search in surface outcrops of the Langenthal For-
mation and its lithostratigraphic equivalents in southern and central Germany. So far, their first
records at the southern margin of the Zechstein basin might be indicative for higher freshwater
influx, supposedly resulting in more favourable living conditions for conchostracans in the basin
border areas compared to the elevated salinity in the Zechstein basin itself.

Fig. 1. Rare records of conchostracans from the Zechstein Group in Germany. A, well-preserved
valve resembling Pseudestheria petri from the Friedrich Heinrich 57 drill core section, western North
Rhine-Westphalia, Germany; Werra Formation (z1) , Zechstein Group, Late Permian (photograph
from Malzahn, 1957: Plate 11, Fig. 5). B, cast of a left valve similar to Pseudestheria ignota from the
Langenthal 2/05 drill core section, southern Hesse, Germany; depth 43.90 m; Schieferletten horizon,
Langenthal Formation (?z2-z7), Zechstein Group, Late Permian; coll. no. HLNUG-45503.

C, microscopic drawing. D, counterpart of the same valve.

Conchostracans from the Fulda Formation (z7) of the uppermost Zechstein Group were pre-
viously described by Kozur & Seidel (1983) (Fig. 3A) and Kozur & Weems (2010). More recently,
occurrences of Euestheria gutta (Fig. 3B—C) and Palaeolimnadiopsis vilujensis (Fig. 3D) were
collected from the Caaschwitz quarries and the Caaschwitz drill core sections in Thuringia, Cen-
tral Germany (Scholze et al., 2015, 2016, 2017). The first occurrence date of the Euestheria
gutta-Palaeolimnadiopsis vilujensis assemblage lies 12 m below the top of the Upper Fulda
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Formation in the Caaschwitz 6/12 drill core section. This stratigraphic position coincides with the
onset of internal laminated, fine-grained siliciclastics (formerly called Brockelschiefer horizon),
which are interpreted as a playa lake facies (Scholze, 2016; Scholze et al., 2016, 2017). Unfor-
tunately, the underlying siliciclastic sabkha deposits of the middle Zechstein Group (undifferenti-
ated z4—z6) are affected by palaeopedogenesis and haloturbation. Since conchostracans were
not recorded in this interval so far, the real stratigraphic ranges of the respective species in the
Zechstein Group require further investigation.

el TR (S | B
Fig. 2. Bivalves and plant remains from the Schieferletten horizon, Langenthal Formation, Zechstein
Group, Late Permian; Langenthal 2/05 drill core (depth 43.40-43.90 m), Germany. A—C, steinkerns of

Schizodus-like bivalves; coll. no. HLNUG-45505, 45506. D—E, plant fragments; coll. no. HLNUG-45503,
45506.

Fig. 3. Examples of the Early Triassic (Induan) Euestheria gutta-Palaeolimnadiopsis vilujensis
assemblage from the Zechstein-Lower Buntsandstein transition in central Germany. A, Euestheria gutta
gutta (from Kozur & Seidel, 1983: Plate V, Fig. 1) of the Brockelschiefer horizon in the Caaschwitz
quarry section at the Lauseberg hill, Germany; upper Fulda Formation (upper z7; formerly called
“transitional beds of the basal Nordhausen Formation” by Kozur & Seidel, 1983), Zechstein Group, Early
Triassic. B, Euestheria sp. from the Caaschwitz quarry at the Lauseberg, Upper Fulda Formation (upper
z7; 9 m below the Zechstein-Buntsandstein boundary), Zechstein Group, Early Triassic; coll. no. FG660/
Caa1/46. C, Euestheria gutta from the Caaschwitz quarry at the Lauseberg, 1.2 m above the base of
the third small-scale cycle of the Calvérde Formation, Lower Buntsandstein Subgroup, Early Triassic;
coll. no. FG660/Caa2/2. D, Palaeolimnadiopsis vilujensis from the Caaschwitz quarry section at the
Galgenberg hill; Upper Fulda Formation (upper z7; 9 m below the Zechstein-Buntsandstein boundary),
Zechstein Group, Early Triassic; coll. no. FG660/Caa1/30.
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Continental Late Permian—Early Triassic sections in the Central European basin are currently
re-studied for multistratigraphy. The study uses a combination of new data obtained from major-/
trace-element geochemistry, 613Cwb-/61Bocarb-léwcorg-isotopy, magnetostratigraphy, palynology,
and conchostracan biostratigraphy. The studied sections are located in the central part of Ger-
many and range from the lithostratigraphic Zechstein Group (Lopingian) to the Lower Buntsand-
stein Subgroup (Induan). The new results on the conchostracan biostratigraphy were used for a
placement of the Permian-Triassic boundary within the Upper Fulda Formation (upper z7), about
12 m below the Zechstein-Buntsandstein boundary (Scholze et al., 2016). This coincides with an
interval of normal magnetic polarity recorded in the Caaschwitz quarry section at the Galgenberg
hill (Scholze et al., 2017). Such a normal polarity is in agreement with an earliest Triassic (Induan)
normal polarized magnetozone “LT1n” of the interregional Geomagnetic Polarity Timescale
recently proposed by Hounslow & Balabanov (2016). The use of the “Falsisca eotriassica Zone”,
“Falsisca postera Zone”, and “Falsisca verchojanica Zone” in the sense of Bachmann & Kozur
(2004) and Kozur & Weems (2010) is no longer supported, due to taxonomic inconsistencies of
their conchostracan index species (Scholze et al., 2016, Schneider & Scholze, 2016).

The new data on major-element geochemistry were obtained from the Caaschwitz 6/12 drill
core section and the abandoned clay pit section at Nelben in Central Germany (Fig. 1). Calcula-
tions of the Chemical Indices of Alteration (CIA, CIA*, CIA-K) used as proxies for the palaeo-
weathering conditions apparently indicate a constant palaeoclimate across both the Permian-
Triassic boundary and the lithostratigraphic Zechstein-Buntsandstein boundary. This is in conflict
with sedimentological observations (Scholze, 2016), because prominent sandstone banks at the
bases of both the Upper Fulda Formation (upper z7, Zechstein Group) and the Calvérde Forma-
tion (Lower Buntsandstein Subgroup) are interpreted as facies changes reflecting changes in
the palaeoclimate. The insensitiveness of the CIA/CIA*/CIA-K proxies to palaeoclimate changes
is best explained by already chemically weathered, pre-accumulated Permian siliciclastic debris
before its final transport and sedimentation (Scholze et al., 2017). The analyzed trace-elements
Cu and Pb show highest concentrations in grey siltstones of the Upper Leineton horizon (z3,
Leine Formation; Zechstein Group) in the Caaschwitz 6/12 drill core section. Highest Cu con-
centrations in the overlying Calvérde Formation (Lower Buntsandstein Subgroup) were recorded
in grey claystones and siltstones of two intervals directly above both the oolite horizons Alpha 1
and Alpha 2 in the Nelben section. Additionally, a decrease in Rb content was recorded directly
at the Zechstein-Buntsandstein boundary (Scholze et al., 2017).

Neither the newly measured values of 61300rg nor 8"C__, from the studied sections should be
used for interregional chemostratigraphic correlations. The new results on 613C0rg indicate that
isotopically lighter 613COrg values were recorded from both greyish to greenish coloured clay-
stones to fine-grained sandstones and greyish oolitic limestones, while isotopically heavier val-
ues were measured from fine-grained siliciclastics of exclusively reddish colour. In particular,
8"C_, , values higher than ---—25%0 were predominantly measured from section intervals affected
by palaeopedogene3|s (Scholze et al., 2017). On the contrary, 8"C_ , values lower than —25%o
were in agreement to previous results by Hiete et al. (2013) mterpreted to reflect a major con-
tribution of phytoplankton organic matter governed by respective local phytoplankton associa-
tions in ephemeral fluvial ponds and playa lake deposits. Similar to this, the use of 8"°C__ for
interregional chemostratigraphic correlations of continental deposits seems ambiguous, due to
observed diagenetic overprint of oolitic limestones of the Lower Buntsandstein Subgroup. In
particular, oolites of the Nelben section (Fig. 2A) show partial recrystallization of both ooids and
cements (Scholze et al., 2017). Additionally, a correlation between the 8'®O__ values and the
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carbonate content values of carbonate cemented sandstones in the Nelben section was ob-
served (Fig. 2B), which might reflect an influence of local lithological processes (i.e. diagenesis).
Therefore, chemostratigraphic correlations, as suggested by Kozur & Weems (2010), should be
handled with caution.

In summary, the new results demonstrate the necessity of applying multistratigraphic meth-
ods to the continental Late Permian—Early Triassic sections. In particular, the combination of con-
chostracan biostratigraphy and magnetostratigraphy has shown a high potential for pinpointing
the Permian-Triassic boundary in continental deposits of the Central European basin.
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Fig. 1. Palaeogeographic positions of the studied Zechstein-Lower Buntsandstein transitional sections at
Caaschwitz and Nelben in Central Germany (maps after Réhling & Lepper, 2013; Scholze et al., 2017).
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Fig. 2. Continental deposits of the abandoned clay pit section at Nelben ranging from the Upper Fulda
Formation (upper z7, Zechstein Group) to the Calvérde Formation (Lower Buntsandstein Subgroup);
Early Triassic, Induan. A, outcrop situation of the upper part of the section; yellow arrow marks the
oolite horizon Alpha 2 at the base of the second small-scale cycle of the Calvérde Formation; length of
the scale bar 2 m (Scholze et al., 2017). B, correlation between the 8'®0__, values and the carbonate
content values of carbonate cemented sandstones from the Nelben section, which suggests a
diagenetic overprint of the carbonate isotopes (Scholze, 2011).
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BINAOUMUP MPOXOPOBWUY AMAJTTULIKUIA —
OCHOBOMONOXHUK NAJNIEOHTONOIM'MN NO3BOHOYHbLIX B POCCUN

A.l. CeHHukoe”? E.A. CeHHuUKosa'

" ManeoHmonoauyeckull uHcmumym um. A.A. bopucsika Poccutickoli Akademuu Hayk, Mockea, Poccusi
2 KasaHckul ¢pedeparbHbili yHUsepcumem, KasaHb, Poccusi

B 2017 rogy 100 net co gHa cmeptn Bnagnmupa lNpoxoposuya AmManuukoro, BbligaroLwerocs
OTeYEeCTBEHHOrO reosfiora U naneoHTonora. 9Ta 3HaMeHaTernbHas Agara — XopoLUmMi NoBO, BHOBb
obpaTtnTbCa K ero 6ecLeHHOMy Hay4yHOMY Hacneauto. AManuuKMi 3anoXnn OCHOBbI NaneoHTo-
NOrMY NO3BOHOYHBIX Y U3YYEHUSI MEPMCKUX KOHTUHEHTAarbHbIX OTIIOXEHUIN N UX ddayHbl U prnopbl
B Poccun. Bnagumunp NpoxopoBuY COBMECTHO CO CBOeW cynpyron AHHown [leTpoBHOWM BrnepBble
B Poccum nposen cuctematnyeckune maclitabHble packonky Lenoro MeCToOHaxoXaeHus ¢ nog-
pO6HbBIMN TahOHOMUYECKUMM HABMIOAEHMAMM MO 3aXOPOHEHMIO OCTATKOB APEBHUX OPraHN3MOB,
PEKOHCTPYMpOBan ycroBusa nx obutaHusa n reHesuc mectoHaxoxaeHus. OH Bnepsble B Poccun
npeanpuHAN n3yvyeHve BCero O4HOBO3PacTHOro Komnnekca gayHbl 1 gnopsl. N.A. Edppemos
crnpasegnvMBo oTMmeYarn, 4To AMarnuvukui HaMHOro ornepeaunsi CBOMX COBPEMEHHUKOB U 3Hauu-
TenbHO NOABUHYN BNeped MEeTOAUKY M3YyYeHUS KOHTUHEHTalbHbIX OTNoXeHUn. B To e Bpems
Bnagumup lNpoxopoBuy BbiCcKazan HemMano CMerbiX rmnotes, 0 KOTOpbIX YacTo 3abbiBatoT, Tak
KaK OH He ycren 3aKOHYMTb CBOW UCCMEAOBaHNA U ero TeopeTmyeckne 0600LeHnsa pasdbpocaHsbl
B HeBOMbLUMX CTaTbsAX M AOKNagax, 4acTo Mano JOCTYMHbIX.

K 3ameyvaTenbHbIM Hay4YHbIM npeaBnaeHnamMm AMasnuuKoro OTHOCUTCA ero npennonoxeHune
0 poAcTee 3BepoobpasHbix penTunuin n Mmnekonutawmx. OH nonaran, YTo BCTpevarLmecs
B Poccun n B KOxHOM Adbpurke Tepomopdbl HECYT YepTbl, NpubnuxatoLwme nx K MrekonmTato-
wum. Hanbonee apko npeacrasneHns Bnagumumpa Npoxoposuya o 6rm3ocTun 3sepoobpasHbix
penTuInMn 1 MammMarsii Bblpasuiucb B ero PeKOHCTPYKUUN CKereTa U BHeLWHero suaa ropro-
Homnca uHocTpaHuesuun. lNepen Hamn cabnesyObi XULWHWK Ha BEpPTUKaNbHO MOCTaBIEHHbIX
KOHEYHOCTSIX C O4EHb KOPOTKUM XBOCTOM M HEGOMbLUMMY YLLIHBIMU PaKOBUHAMM, TO €CTb C 00-
NMKOM CKOopee mriekonuTatouwero, 4em pentunun. Cnycts noneBeka 3ta PeKOHCTPYKUMS Moa-
Beprnach XecTkon Kputuke co cTopoHbl V.A. EppemoBa, ncxogmseLiero u3 npeanosnioxeHus,
YTO 3BeposiLLepbl ObINM TUNUYHBIMU PENTUNUAMU. HO NPOXoaUT eLle HECKOMNbKO AeCATUNETUN,
n npencraesnexHvs Bnagnmupa lMNpoxopoBuya o cneumdurke 3BepoobpasHbix penTunmm n mx
BNM30CTU K MMEeKonuTalLWmMM, BKIOYas BOMOCAHOW MOKPOB, HAaXOAAT HOBble ybeauTerbHble
AokasaTesnbCcTBa.

[pyron apkuin npumep Hay4HOro npeasuaeHns Amanuukoro — ero nareosooreorpaguye-
CKMe npeacTasneHus, Korga oH npeackasan npucytcrene B Poccumn nosgHenepMckon doayHbl
NMO3BOHOYHbIX, CXOOHOW C toXKHOadpuKaHckou. Mocrne oTkpbiTnua Bnagumupom lNpoxopoBuyem
Goraton gnopsbl n dayHbl Ha CyxoHe n CeB. [1BMHe 6rmM30oCTb OpraHMYecKoro Mmpa nosgHen
nepmun Poccum n 10XXHbIX, FOHABaHCKUX KOHTUHEHTOB BnecTslwe noarsepannach. OTO CXOACTBO
npeacTaBUIIOCb EMY «CTOSb NOPAa3UTENbHO BbICTYNAKLWMM», YTO Nepes YMCTBEHHbIM B30POM
YYEHOro 4YeTKO BblpMcoBariacb KapTuHa «HenpepbIBHOCTW B No3AHenepMckoe Bpemst Pyccko-UH-
Ao-AdpukaHckoro matepukay. Obwasn ana Poccmum n roHaBaHCKMX MaTePUKOB No3gHenepmMckas
dhayHa 1 doniopa npegcrasnsina cobon ocobbln aTan pasBUTUS XKU3HW Ha CyLle, «rnocconTepue-
Bbll SIPYC», HE N3BECTHbIN N3 OOHOBO3PACTHbIX OTNOXeHnn 3anagHon Esponbl n CeBepHon Ame-
pukn. Ha ocHoBaHWK 3TUX AaHHbIX Bnagumup MpoxopoBuy 060CHOBLIBAET CyLLIECTBOBAHME B TO
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BpeMs BYX U30MPOBAHHbIX KOHTUHEHTOB — Pyccko-UHao-AdpukaHckoro n CesepoamepukaH-
CKO-3anagHoOEeBPONENCKOro, Ha KOTOPbIX pagnaumst Ha3eMHbIX MO3BOHOYHLIX B NEPMU 1 Tpuace
npoucxogmna Hesasucumo. OT obLuero KoTuo3aBpoBoro crteosia Ha Pyccko-UHoo-AdpukaH-
CKOM MaTepuKe pasBmBanucb 3BepoobpasHble, aBLIME NOTOM Havyano MIeKonuTalLwmuM, a Ha
CeBepoamepurkaHCKko-3anagHoeBpOonemnckoM — AnanTto3aBpbl, Npeaku COBPEMEHHbIX PENnTUNN
n nTuu. B KoHUe Tpraca, nocne coeanHeHNss KOHTUHEHTOB, NPeACTaBUTENM 3TUX ABYX pagnauun
cmewmBaroTcd. Kasanocb Obl, coBpeMeHHble naneoreorpaduyeckme pekoHCTpykumn [MaHren
ANs nepMu 1 Tpruaca onposepratoT runotesdy Amanuukoro — BoctouHyto EBpony n MNoHABaHy Ha
HWUX pasgenser okeaH Tetuc. OgHako paboTel H.H. Kanangaase n A.C. PayTnaHa no naneosoo-
reorpacmn TeTpanog noaTreepamnu npaesoty Bnagumupa NpoxopoBuya, NpOAEMOHCTPMPOBAB,
4YTO B NEPMU N Tpnace NOCTOSHHO Npoucxoannu gayHucTudeckne obmeHbl mexay floHaBaHom u
BocTtouHon EBponon. meHHO MoHABaHa morna ObiTb MECTOM MOSIBIIEHUS U LLEHTPOM Pa3BUTUS
Tepancug, OTKyga OHU pacCcenunnucb Ha ceBepHble KOHTUHEHTLI. A 3anagHas Espona n Cesep-
Has AmMepurka ¢ 0COBbIM XXMBOTHLIM MUPOM, FAe HE3AaBMCUMO pa3BuBanNuUCb NENNKo3aBpbl, Auarn-
cuabl U pag rpynn aHancuaHbIX penTUnnmn, Ho He BbiNo Tepancug, 6u1m 3ooreorpadmyeckm n3o-
NMPOBaHHbBIM KOHTUHEHTOM, TaKOW NePMO-TPNacoBon «ABCTpanmeny, O KOHTaKTa C ocTasibHOM
MaHreen, BepOATHO, B CpeaHEM-NO3AHEM Tpuace.

B 3akntoueHune cnegyet nogyepkHyTb, YTO HayyHoe Hacneane Bnagumupa NpoxopoBuya
Amanuukoro, ero runotesbl U UAen OCTaltTCA NO-NPEXHEMY aKTyanibHbIMW, @ HAMEYEHHbIE UM
HanpaBneHnsa UCCrNeaoBaHMM B reoriormm U NaneoHToNorMmM NPoaosKatT NIIOAOTBOPHO pasBu-
BaTbCA N pa3pabaTbiBaTbCA.

Pabota BbinonHEHa B paMKax rocygapCTBEHHOW MpOrpaMmbl MOBbILUEHUS KOHKYPEHTOCMOCOOHO-
ctn KasaHckoro ([MpuBormkckoro) degepanbHOro yHMBepcuTeTa cpeay BeayLMX MUPOBbLIX Hay4YHO-00-
pasoBaTerbHbIX LEHTPOB, a Takke npu ¢unHaHcoBon nogaepxke POPU B pamkax Hay4yHOro npoekta
Ne 17-04-00410.
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LITHOLOGICAL FEATURES OF HIGH-CARBON ROCKS
OF THE DOMANIC FORMATION

Tatiana A. Shardanova

Moscow State University. M.V. Lomonosov, Moscow, Russia

JINTONOMMYECKUE OCOBEHHOCTU CTPOEHUA BbICOKOYITIEPOAUCTbIX
noroa AOMAHUKOBOW ®OPMALIUU

T.A. llapdaHoea

Mockoeckuli eocydapcmeeHHbil yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi

Haunbonee xapakTepHbIMM BbICOKOYINEPOANCTLIMU NOPOAAMMN AOMAHMKOBOIO KOMMEKca BepX-
Hero geBoHa Bonro-Ypanbckoro 6acceinHa siBNATCS TOHKOCNOUCTbIE NENUTOMOPMHbLIE NOPOAbI
YEepHOro, TEMHO-CEPOrO LIBETOB C MUMSTIMMETPOBOW CITOMCTOCTbLIO, OObIMHO FOPU3OHTaNbHON, pexe
nnH3osugHon (KOposuy,1988). N3yyeHne MnHepanbHOro coctaBa NopoL BbISIBUIIO TPWU KPYMHbIE
rpynnbl: KapboHaTHbIE (M3BECTHSAKM), KpEMHEBbBIE M MOPOAbLlI CMELLAHHOrO cocTaBa. Bce atm no-
pOAbl BCTPEYatoTCs MO BCEMY paspesy AOMaHMKOBOW hopMauun, OgHAKO UX OONHA, CTPYKTYPHO-
TEKCTYpPHble 0COBEHHOCTU, MOLLIHOCTM CIOEB / CIIOVKOB M COAepXKaHne Copr (Bec. %) pasnuyatotcs.

Mo pesynbratam peHTreHo-gasoBoro aHanusa (P®PA) cooTHoweHne kapbOHaTHbIX MUHe-
panoB (NpPenmyLlecTBEHHO Kanbumuta) U KpemHesema konebnetrca ot 32-63 % go 71-26 %
(MpoueHTbl paccunTaHbl 6e3 y4eTa opraHn4yeckoro marepuana). B n3sectkoBbix U N3BECTKOBO-
KPEMHUCTbIX PA3HOCTSX COAEP)KAHME MNHUCTLIX MUHEepanoB He 6onee 5 %. B rmuHucTO-Kpem-
HUCTO-M3BECTKOBbIX PA3HOCTAX COAEPXXaHMe MUHUCTbIX MUHEPAanoB : KarnbLuTa : KpemHe3ema
konebnetca cootBeTCcTBEHHO 10-22 % : 12-56 % : 10—-30 %. Mo gaHHbIM POA cpean rmmnHNCTbIX
MUHepanoB npeobnagaet CMeLaHHOCOWHBIN CoAa—CMEKTUT, HEYNOPSAA0YEHHbIA, C COOTHO-
LeHneM nakeToB cntogbl n cmekTuta ot 85-15 go 65-35.

B putmuTax BblgensaTCAa crnegyowme TUnbl CAOMKOB: a) M3BECTKOBblE B1OMOpP(HbIE TEHTa-
KynuToBble; 6) CNonKK, HacblWweHHble BuoknacTammn n/mnu WnamoBbIM N3BECTKOBbIM Matepua-
NOM, MPENMYLLIECTBEHHO (bparMeHTamMmn TEHTAKYNUT; B) KDEMHEBbBIE C PENTMKTOBOWN BromMopdHON
CTPYKTYPOW TEHTAKYNUTOBbLIE U PaaMONSPUEBLIE; ) KPEMHEBLIE C NpeobnagaHMeM KpunTosep-
HUCTOW KBapu—XxanueaoHOBOW, U/1Unun yrnepoancto-KpeMHeBOW Maccon. Beilwe nepevncrieHHble
CNONKN pasfeneHbl UHTepBanamu C npeobnagaHMem KeporeHoBOW (canponeneBor) Macchl
oT 5 no 40 % Bec. Hepeako keporeH BbICTyNaeT B BMAE BMeELLAOLLEN MacCbl B GMOMOPGHbIX
cnonkax. BctpevatoTca ManoMoLHbIe SIMH3bI U CNOWKKU, 0BoralleHHbIE MMPOKNACTMUKOMN.

Takum o6pasom, Ha hopMMpoOBaHNE «CrAHLEBATOCTUY BbICOKOYINEPOAUCTbLIX NOPOA OKa3bl-
BalOT BNUSAHWE KaK CeQMMEHTALNOHHbIE (bakTopbl (MPEMMYLLECTBEHHO BUOreHHbIE U MEeXaHo-
reHHble, peXe BYNKAHOIrEeHHbIE), TaK N NOCTCEAMMEHTALMOHHbBIE HA pa3HbIX CTagusax nuToreHesa
(kapboHaTM3aUms U OKPEMHEHME).

Ansa npeobnagatoiero «oOHOBOro» Tuna OCagkOHaKkonneHus B GacceriHe cegumeHTaumm
XapaKTepHbl HU3KNE TEMIMbl CeaMMEHTaLUN (HEKOMNEHCUPOBAHHbBI NPOrnb) canponenesoro ma-
Tepuana. BocctaHoBuTenbHas o6cTaHOBKa B MPUMAOHHBIX U MNOBbLIX Bogax, bnaronpuatHas ons
KOHCepBauum opraHmyeckoro Bellectsa. OgHako NpucyTCTBUE B pa3pese Kak 6EHTOCHbIX, Tak U
NPeMMyLLECTBEHHO NSTAHKTOHOINEHHbIX OCTATKOB, NO3BOMSIET NPEAMNONOXNTb HEYCTONYMBOE MO-
NOXEHNe OKUCNUTENBbHO-BOCCTAHOBUTENBHOIO Gapbepa OTHOCUTENBHO YPOBHA AHa GaccenHa.
OTOT TMN ceguMeHTauun Nepuognveckn npepbiBaeTcs CHOCOM C 0B6pamMnALLNX NOGHATUN U3-
BECTKOBOW MYTM, NIAHKTOHOMEHHbIX N BEHTOCHbLIX OCTaTKoOB. bonee BbiCOKMe TeMnbl CEAUMEH-
Tauuun B KpaeBbIX YacTAX Aenpeccui 0bycnoBneHbl MEXaHOrEHHbIMM MpoLeccammn — NPUBHOCOM
N3BECTKOBOrO Marepuana rpaBuTauMOHHbIMW NOTOKaMN C 0bpamMnsaoWmnx NOgHATUR, NepeoT-
NOXXEHMEM MIaHKTOHOreHHbIX 1 canponeneBbix MnoB. CoyeTaHne Bbile NEePEYNCIEHHbIX NPOo-
ueccoB obycrnosnmBaeTr (GOPMUPOBaAHME KaK PasfiMyHbIX TUMOB NOPO4, Tak U pasfnnUYHbIX TUMOB
pa3pe30B BbICOKOYINEPOAUCTbIX KOMMEKCOB B Pa3HbIX YacTAx BacCenHOoB: B KpaeBblX — JOMa-
HUKOWOHOrO TUNa, B LEeHTParbHbIX — AOMAaHUKUTHOMO TuNa.

KOpoeu4 A.3., Ketpuc M.IM. Feoxnmus vyepHbix cnaHues. J1.: Hayka, 1988. 210 c.

183



GEOGRAPHIC AND STRATIGRAPHIC DISTRIBUTION
OF THE PERMIAN NONMARINE BIVALVES

Vladimir V. Silantiev

Kazan Federal University, Russia

Non-marine bivalves of Eastern Europe are usually named as Palaeomutela-fauna. The Zonal
scale developed on the phylogenetic lines of Palaeomutela s.l. and the Beds with non-marine
bivalve fauna (Silantiev, 2014, 2016) form a detailed framework for comparing the locations of
Permian non-marine bivalves all over the world.

First Palaeomutela s.|. appeared at the late Kungurian and is known from the lower part of the
Solikamsk formation (Ufimian), Cis-Uralian Marginal Trough (Fig.).
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Fig. Main localities of nonmarine bivalves; paleogeographical reconstruction of the Late Permian (255 Ma)
(after Ziegler et al., 1997). Euromeria: 1 — Mexico (Silva-Pineda et al., 2003); 2 — New Mexico (Rinehart,
Lucas, 2011); 3—5 — East-European platform (Gusev, 1990): 3 — Dvina—Mezen Basin; 4 — Caspian Basin;

5 — Volga-Ural Basin and Cis-Uralian; Angarida: 6 — Pechora Basin; 7 — Tunguska Basin; 8 — Kuznetsk Basin
(Betekhtina, 1966 et al.); 9 — Tarim Basin (Chen, Shi, 2003); 10 — Dzungarian Basin (Sheng, Jin, 1994); 11

— Turpan Basin and Bogda-Shan Belt (Brand et al., 1993); 12 — northeastern China, Inner Mongolia, Xngan,
Manchurian and Altai folded belts (Fang et al., 2009); Cathaysia: 13 — Tsilyan’shansk Folded Belt, Qinghai
Province (Lu, 1986); 14 — southern China, Yunnan Province (Guo, 1985); 15 — Sibumasu terrain (Weir, 1945);
Gondwana: 16 — India, Damuda Group (Silantiev et al., 2015); 17 — Pakistan, Salt Range (Reed, 1939);

18 — Kenya (Weir, 1938); 19 — Tanzania (Cox, 1936); 20 — Malawi and 21 — Zambia and Zimbabwe (Bond,
1946, 1954); 22 — South Africa, Main Basin of Karroo (Amalitzky, 1895; Cox, 1932; 1936; Rossouw, 1970);
23 — Antarctica, Ohio Mountains (Bradshaw, 1984); 24 — Falkland Islands (Simoes et al., 2012); 25 — Parana
Basin (Simoes et al., 1998)

During a short time (Ufimian, Sheshmian horizon), Palaeomutela s.l. inhabited the non-marine
basins of the Cis-Uralian and eastern edge of the East European platform. At the same time, some
species could migrate to the basins of the Angarida. Subsequently, in the Wordian (Urzhumian),
Palaeomutela invaded the basins of Gondwana. In the second half of the Capitanian (Severodvin-
skian), the assemblage of Palacomutela began to include two groups of species: group P. (Palaeo-
mutela) keyserlingi (chevron-shaped hinge) and P. (Palaeanodonta) fischeri (edentulous hinge).

184



In the Lopinian (Vyatkian), these groups were widely dispersed throughout the globe (Silantiev,
Carter, 2015).

During the cold climatic phases of the Permian, the cold-loving Angaridian non-marine bivalves
migrated beyond their original areal firstly to the basins of the Cis-Uralian Trough, and then to the
basins of the East European platform. In this way, the non-marine bivalves of Sinomya, ‘Conci-
nella’, Intaella, Redikorella, Prilukiella, Anadontella, Concinella s.str. invaded the territory of East-
ern Europe (Silantiev, 2015). In the Wordian (Urzhumian regional age), Angaridian non-marine
bivalves reached Gondwana and inhabited the basins of Indian Gondwana Coal Measures (Silan-
tiev et al., 2015).

The events of migration and exchange of non-marine bivalve fauna can be used as additional
tool for correlation purposes.

This study was partly supported by the Russian Foundation for Basic Research (project no.
16-04-01062).
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CONODONT CHARACTERISTICS OF THE FRASNIAN ZONAL SUBDIVISIONS
IN SUBPOLAR AND POLAR URALS

Marina A. Soboleva

Institute of Geology, Komi Science Center, Uralian Branch, RAS, Syktyvkar, Russia

KOHOOOHTOBASA XAPAKTEPUCTUKA 30HANbHbIX NOAPA3OENEHUNA
®PAHCKOI'O APYCA MNMPUNONAPHOIO U NONAPHOIO YPAIA

M.A. Coborseesa

UHecmumym eeonoauu Komu HayyHozo ueHmpa YpO PAH, Cbikmbiekap, Poccusi

30HanbHble NogpasaeneHns CTaHgapPTHOM KOHOAOHTOBOW LUKAIbl LUMPOKO NPOCIEXNBAKOTCA
B HenpepbIBHbIX pa3pesax paHckoro sipyca Ha [NpunonspHom u NonsgpHom Ypane, npeacras-
NEHHbIX OTHOCUTENBHO rMy6HOKOBOAHBIMK haunaMN. VX BbICOKUIA KOPPENSALMOHHbBIA NOTEeHUnan
0byCnoBrieH KpaTkoBpPEMEHHbLIM 3BOMIOLMOHHBIM pacLBeTOM npeactasutenen pogos Mesotaxis,
Ancyrodella n Ancyrognathus, a Takxe BbICOKMMW TeMnamu 3BonouuuM nanmaronenua. Kak
NpaBuno, HWXHWE rpaHnLbl 30HaIbHbIX nogpasnerieHu NPoBOAATCH MO NepBOMY MOABMNEHUIO
nHaekc-smaa. MI3oXpoHHOCTb 3TMX rpaHuy B MepBylo odepedb obecneynmBaeTcs ouroreHeTu-
YeCKOW OCHOBOMW M KOMMIEKCHOW KOHOAOHTOBOW XapakKTepUCTUKOW, NO3BOMSOLLEN YCTAaHOBUTL
30HY B OTCYTCTBME UHOEKC-BUAA.

[MocnenosaTenbHas cCMeHa LWMPOKO pacrnpoCTPaHEHHbIX KOHOAOHTOB, YCTAHOBMEHHbIX B UC-
cnegyemMom pernoHe, rno3Bosnusia yCTaHOBUTb AOMONMHUTENBbHbIE TAKCOHbI-MapKepbl 30HAIbHbIX
nogpasgeneHnui n nx rpaHunL.

KoHogoHTOBas xapaktepuctuka noasoHsbl Early falsiovalis cogepxut gBa pasnunyHbiX KOM-
nnekca: nepsBbid — MOMUIHATUAHO-UKPUOTUOHBLIA U BTOPON — MNONUrHaTUOHO-aHUMpPOOEnso-
Bbli. B nepBom komnnekce coBmecTHoe npucytcTeue BuaoB Polygnathus ljaschenkoi Kuzm.,
Polygnathus pollocki Druce, Polygnathus alatus Hiddle cBngetensCTByeT 0 COOTBETCTBUM HUX-
Hel YacTu nog3oHbl Early falsiovalis (4aHHbIe N0 camon HWXHEN YacTu NOA30HbLI OTCYTCTBYHOT).
Heckonbko Bbiwe Takumu Buaamu asnstoTcs Ancyrodella alata Gl. et Kl., Ancyrodella soluta
Sand., Ziegl. et Bult., koTOpble MOryT GbITE MCMOMb30BaHbI AN1A ONpPeaeneHns BEPXHEN YacTu
noasoHsl Early falsiovalis.

HwxkHas rpaHuua noaloHbl Late falsiovalis goctoBepHO onpemenseTcss WUHOEKC-BUAOM
Mesotaxis asymmetricus Bisc. et Ziegl. n xapaktepHbim Buaom Ancyrodella rugosa Br. et Mehl.
Kpome atoro, Takme Buabl, kak Mesotaxis costaliformis Ji n Mesotaxis bogoslovskyi Ovn. et
Kuzm. Takke xapaktepusytoT noa3oHy Late falsiovalis.

TouvHoe onpegeneHue Buaa Palmatolepis transitans Mull., a He nepexogHbix dopm Mesotaxis
asymmetricus Bisc. et Ziegl. — Palmatolepis transitans Mull. nnn Palmatolepis transitans Mull. —
Palmatolepis punctata (Hinde) no3sonsieT ono3HaTtb 30Hy transitans.

B xapakTepucTuky KomMmrnnekca 30Hbl punctata, noMmmmMmo pefko BCTpeyaroLerocs nHaekc-enaa
Palmatolepis punctata (Hinde), MOXHO BKNiouMTb XxapakTepHble Buabl Palmatolepis gutta Kuzm.,
Palmatolepis martenbergensis Mull., Mesotaxis jonhsoni Kl., Kuzm. et Ovn. u Polygnathus
timanicus Ovn. [NocnegHun BUA LWMPOKO pacnpoCTpaHeH B U3yYeHHbIX pa3pesax, NosiBnsieTcs
C OCHOBaHWSA 30HbI U NErko avarHoctupyercsd, brnarogapsi CBoen xapaktepHon Mopdonornu.

HwkHaa rpaHuua 3oHbl hassi 6e3owmnboyHo onpegenseTca no mHaekc-suay Palmatolepis
hassi Mull. et Mull. n xapaktepHomy Buay Palmatolepis domanicensis Ovn. Bug Palmatolepis
hassi Mull. et Mull. Ha rpaHuue BCcTpeYvaeTcs KparHe peako. HeckomnbKo Bbille OTMEYEHO MNosiB-
neHwne Ancyrognathus triangularis Young., no KOTopoMy 30Ha hassi pacuneHseTrca Ha Nnoa30oHbI
Early n Late. OgHako BbIsBUNNCb SONONHUTENbHbBIE TPYAHOCTU MPY NPOCNEXUBAHMN ITUX NOA-
30H, a Takxke Bblllenexawen 3o0Hbl jamieae. B HenpepbiBHOM pa3pese p. Koxbim Habnogaetcs
Takada kapTuHa. O6bem OTNOXEHUI, OTHOCALLMXCA K 30HaM hassi — jamieae, He3Ha4YUTENbHbIN
Mo MOLLHOCTM, KpOMe TOro BOnv3m ux HWXHeW rpaHvubl HabnwogaeTca 5 cm npocnown rpy6o-
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Puc. 3oHanbHble nogpasaeneHmns dpaHckoro sipyca MNpunonapHoro u MNongapHoro Ypana

0BroMOYHbIX NOpod, BCAEeACTBUE YEro MOXHO MPeAnonoXuTb HA 3TOM YPOBHE pasMbIB OTHO-
XeHunn, nnbo BepxHen YacTn 30Hbl punctata, nMbo HwxHen 4Yactu hassi — jamieae. HecmoTps
Ha 9TO KOMMMEKC KOHOA4OHTOB 30H hassi — jamieae Becbma pa3HOOOpa3HbLIN U MHOTOYUCHIEH-
HbI N BKIKOYAET, KPOME BblILLIENEpPeYNCrieHHbIX, XapakTepHble Buabl Palmatolepis plana Ziegl.
et Sand., Palmatolepis orbicularis Ovn. et Kuzm., Palmatolepis proversa Ziegl., Palmatolepis
kireevae Ovn., Palmatolepis ederi Ziegl. et Sandb., Palmatolepis amplificata Kl., Kuzm. et Ovn.,
Palmatolepis timanensis Kl., Kuzm. et Ovn., Palmatolepis ljaschenkoae Ovn. n gp.

WHpekc-eng Palmatolepis nasuta Mull. cnyxvut mMapkepom rpaHuubl noas3oHsl Early
rhenana. B oTcyTCcTBUE MHAOEKC-BMAA AN onpeaeneHns nog3oHbl MOryT UCMONb30BaTbCA BUAbI
Palmatolepis brevis Kl., Kuzm. et Ovn. u Palmatolepis semichatovae Ovn.

[ns yctaHoBneHusi noa3oHsbl Late rhenana B otcytcTBme nHaekc-smaa Palmatolepis rhenana
Bisc. moryT ucnonbsoatbcsa Palmatolepis subrecta Mull. et Young. u Palmatolepis gigas extensa
Ziegl. et Sand. [Ina BepxHen YacTu NoA30HbI XapakTepHbIM sBnsetca Ancyrodella ioides Ziegl.

[MpocnexwnBaHue 30HbI linguiformis He Bbi3bIBaeT Kaknx-nnbo 3aTpygHeHnin. 3oHa gocToBep-
HO onpegenseTca no nHaekc-enay Palmatolepis linguiformis Mill.

WccnegoBaHuna BbiNomnHeHb! Npu donHaHcoBown nogaepxke POOU (npoekt Ne 16-35-00049).
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CHAROPHYTE ALGAE FOSSILS AS INDICATOR OF THE SEDIMENTARY
ENVIRONMENTS

Elena I. Soroka’, Lyubov V. Leonova’, Michael E. Prytchin’, Tatyana V. Maid[?

" Institute of Geology and Geochemistry, Ural Branch of the Russian Academy of Sciences, Ekaterinburg
2 Institute of Geology, Komi Scientific Center, Ural Branch of the Russian Academy of Sciences, Syktyvkar

MCKOMAEMBIE XAPOBbIE BOAOPOCIIN KAK MHOUKATOP OBCTAHOBKU
OCAAOKOHAKOMJIEHUA

E.N. Copoka’, J1.B JleoHoea', M.E. lpumyuH, T.B. Malion?

"MHemumym aeonoauu u 2eoxumuu YpO PAH, Ekamepurbype, Poccusi
2 iHecmumym eeonoeuu Komu HL| YpO PAH, Cbikmbigkap, Poccusi

Mpun n3yyeHnn nopon BogopasaenbHon Yactu xp. MangbiHbipg, nesobepexbe p. banbaHbio
3anagHoro cknoxa MpunongapHoro Ypana, B wnundax 6binm obHapyXeHbl OKpYrible KOHLUEHTPU-
4YecKn cnoucTble ooccunun, 3ameLLieHHble kanbuutom. O6pasubl, cogepxalime BOLOPOCHEBbIe
octatku (52/99, 50/99, 24/99), 6binn oTobpaHbl Ha Oro-BOCTOMHOM CKIOHE ropbl BapcoHodbe-
BOM M3 U3MEHEHHbIX aneBpornec4YaHMKoB B TEKTOHUYECKOM KOHTAKTE C KUCMbIMU ByfIKaHUTaMu
(MpuT4mH, 2000). Mo HabnogaemMbiM B WnMdax NpusHakam occunuMn MOXHO OTHECTU K ocTaT-
Kam 0O0CrnopaHrns xapoBbix Bogopocrien. OHM MMEIT CroMCTOe CTPOEHUE CTEHKWU, B KOTOPOW
HabnogaeTca MHOrokpaTHoe YepeoBaHMe MUKPOCNOEB KarnbLnTa ¢ KOHLEHTPUYECKN CIIOUCTON
NN pagmanbHO-NyYNCTON CTPYKTYPOMW, AN TEMHbIM, OBOraleHHbIM OpraHuMKon, KapboHaToM
(puc. 16). Kpome Toro, B Wwnudgax BCTpeyarnTca pakoBMHbI OCTpakod, dopamuHudep, Heornpe-
AenMbIA OeTpuT, Kanbumncdepbl, ceponapl, ykasbiBaloLme Ha rpynnoBoe pasHoobpasue Ta-
HaToLeHo3a.

Nckonaemble xapoduTbl 00bIYHO NpeacTaBrieHbl 00bI3BECTBIEHHBIMIW OCTaTKamMu 00CMNopaH-
s — KanbuMHaMu, KOTopble MPUHATO HasblBaTb MMPOroHMTamu. B ocHoBaHUKM rmporoHmTa ume-
€TCHa OTBepCTMe, 3aKpbITOEe U3HYTPW Ba3anbHOM NNACTUHKOW. Y HEKOTOPbIX CEMENCTB xapodu-
TOB MPOrOHUTLI MOKPbITbl BTOPUYHOW M3BECTKOBOW 060N0UKON — yTpuKyrom. [luarHoctuyeckme
MPU3HaKN r’MPOrOHUTOB M YTPUKYNOB B LUNUdax crnegyowme: MMKpOCTPYKTYpa 060noukn (3epHu-
CTOCTb, UBET), ee TomnuMHa, CTpoeHne (CNonUCTOCTb) BEPLUMNHBI, HAnM4Yne nosiocTn B OCHOBaHUMU
n popma 6asanbHon nnacTuHbl (Mickonaemble nssectkoBble Bogopocnu, 1987).

Puc. KoHUeHTprU4eckn cnonctoe cTpoeHmne poccunmm xapoBbix BOgOpOCnen, wnndg 24/99,
xp. MangbiHbipg, MpunonspHein Ypan: a) rMporoHnTbl, Kanbuucdepbl 1 BOAOPOCNEBON AETPUT;
6) rMpPOroHUT CO CroeM paguanbHO-Ny4YMCTOro KanbumTa
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O6pasoBaHMe 00CNopaHrng HauMHaeTCAa C OpraHNYECKON NMIEHKN, KOTopasa BCeraa Unm novtn
BCErga COXpaHSAETCA B MCKONAEMOM COCTOSIHUKW, B TO BPEMSI KaK MPOMEXYTOYHbIE MUKPOCION
TeMHOoro, oboraLeHHOro opraHM4ecKnm BELLLECTBOM KasibuuTa 4acTo npeobpasyroTcs B npouec-
ce OuareHesa B oauH 6onee MOLHbBIA CMOW paguanbHO-Ny4yuMcToro Kanbuuta (puc. 16). Ons
HapallMBaHWs crneaylowero crosi Kanbuuta BHOBb HeobxoamMmo obpasoBaHue kapboHaTHO-0p-
raHNYECKON TEMHOW MNITEHKN.

Mckonaemble xapoduTbl XapakTepuayoTcs pasHooObpasHbIMKU YCroBUSIMU OBUTaHUA 1 3a-
XOPOHEHUS. VIX HaxoaKn N3BECTHbI B MMNHAX U MMUHUCTBIX M3BECTHSIKAxX, KpacHO- U NeCTPOLBET-
HbIX MMHAaX 1 anespuTax, B MENKO3epPHUCTLIX NecyaHukax ¢ 6onblunM cogepxaHnem kapboHaTa
Kanbuus. MIHoraa BcTpevatoTcs nopoapbl, obpasoBaHHbIE B OCHOBHOM M3BECTKOBLIMU OCTaTKamu
XapodunToB, XapauuTbl.

Cyans no MuHepanbHOMY COCTaBy MCCreayeMbixX Nopog BogopasaensHon Yactu xp. Mangpl-
HbIpA, B KOTOPbIX NpeobnagatoT XnopuT, kBapy, KapboHaTbl, CritoAbl, MOXXHO NPeAnOnoXuTb, YT
9TO ObINN TOHKOHKOAMCNEPCHbIE, IMMHUCTO-aneBpUTUCTbIE ocaaku. o BbligeneHHon accoumna-
UMM MCKOMaeMblX OCTATKOB — 3TO ObiBLUME KapbOHaTHblE NECKU OTMENbHOM OCTPOBHOW 30HbI,
BEPOSITHO, BEPXHEro AeBOHa. M3BECTHO, YTO B AEBOHCKUX OTNOXEHUAX TaHb-LLUaHa xapoduThl
BCTPeYaloTCs B MPOCIIOSAX MOPOA NaryHHOro 1 npubpexHo-mMopcKoro reHesuca (Mickonaemble mns-
BECTKOBble Bogopocnu, 1987).

Kpome dpoccunuin xapoBbix BOAOPOCNEN B NOpoaax BogopasaesnibHom Yact xp. MangbiHbipg
obHapyxeHbl ocTaTkn CMGOHOKNAA0BbIX BOAOPOCIEN, MO MOPMONOrM4eckumM npmaHakam Ham-
bonee 6nuskux k Buay Catenaella curvata Shuysky, 1987 (Copoka n ap, 2016), B cBoe Bpems
BCTPEYEHHbIX HA BOCTOYHOM CKroHe [MNpunonspHoro Ypana, p. TbikoTnoBa, B CpeaHeaAeBOHCKNX
(andpenb) OTNOXEHUSX TanbTUNCKOro ropu3oHTa (MapyeHko, 1978).

Haxogkun BOAOpPOCNEBbLIX OCTATKOB B M3MEHEHHbIX UCCReayeMbIX MOPOoAax CBMAETENbCTBYHOT
O TOM, YTO OTNOXEHME OCAAKOB MPOUCXOAMMO B MPUAOHHBIX MEMNKOBOAHbLIX YCNOBUAX, a Npu-
CyTCTBME POCCUNMIA XapOBbIX BOAOPOCIEN NO3BONSAET OTHECTU AAHHbIE CIOW K faryHHOW unu
NPUOpPEXHO-MOPCKON haummn cpeaHero-BepxHero AeBoHa.

Mckonaemble n3BecTKOBbIE Bogopocnn (Mopdonorus, cuctematumka, metoabl ndyyennsd) / b./. Yyealuos,
B.A. JlyumHuHa, B.T1. Wyrckun n gp. HoeBocmbupck, 1987.191 c.

MapyeHko B.N. HoBble gaHHble 0 mopdonorum n cuctematuke naneobepesennug. Kond. Monogbix reo-
noros u reocounankos Ypana. Ceepgnosck, 1978. C. 45-46.

MputynH M.E. HoBble faHHble MO CTPOEHUIO MaNANHCKOrO BYNKaHN4YeCcKkoro komnnekca. ExxerogHmk-1999
UIT YpO PAH. EkatepuHbypr, 2000. C. 141-144.

Copoka E.WN., NleoHosa J1.B., MputunH M.E. 3HauyeHne mMopdonorm4yecknx npusHakoB nNpu ngeHTudu-
Kauumn 3aMeLLEeHHbIX MUHepanbHbIX BOAOPOCNEBbLIX ocTaTKkoB. COBpeMEHHbIE NPobrembl TeOpeTHYe-
CKOW, 9KCNepMMeHTanbHoOn 1 npuknagHon muHepanorumn (FOwkuHckme vyteHus — 2016). CoikTbiBKap,
2016. C. 170-172.
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A HIGH-RESOLUTION MID-PERMIAN PALYNOSTRATIGRAPHIC MODEL FROM
THE NORTHERN MARGIN OF THE ARABIAN PLATE: SOUTHEAST TURKEY

Ellen Stolle

*EP Research, *EP Resources, Ennigerloh-Westkirchen, Germany

We present a palynostratigraphic model applicable to the basal clastic Permian succession
of southeastern Turkey and its equivalents in Irag. Both sequences are located on the northern
Arabian Plate (northern Gondwana area). This palynostratigraphic model permits correlation
of the siliciclastic deposits, and a relatively high-resolution dating of the mid and late Word-
ian and early Capitanian ages of the Guadalupian Epoch. At its coarsest resolution, a relative
age assignment (older or younger than late Wordian) can be obtained using marker species
such as Verrucosisporites sp. cf. V. planiverrucatus, Diaphanospora rutbaensis, and significantly
large species of Calamospora and Laevigatosporites. The applicability of the palynostratigraphic
model has already been proven in regional correlation: (a) with basal clastic sections within the
Kas Formation in southeast Turkey; and (b) with the basal section of the Atshan-1 well in Iraqg.
These basal deposits can be placed within a time interval of less than a half million years. Cer-
tain of the relevant palynological marker species also occur in other time-equivalent sediments,
for instance, in Oman. The applicability of the model to a wider (Gondwanan) area is addressed
(Stolle et al., 2014).

Looking north to the Russian Platform (Angara), deposits of the regional stage Tatarian, es-
pecially of the substages Urzhumian and Severodvinian, are the equivalents of the Kas Forma-
tion, and there are potentially other correlations.

Stolle, E., Nader, A., Al-Juboury, A. ., Al-Hadidy, A. H., Abu Hamad, A. M. & Dimitrova, T. H. (2014): High-
Resolution Palynostratigraphy, Northern Arabian Plate — A Correlation Tool for Clastic Sequences.
AAPGDatapages/ Search and Discovery, Online Journal for E&P Geoscientists, Datapages/ Search
and Discovery Article #51036 (2014), 27th October 2014.

URL: http://www.searchanddiscovery.com/documents/2014/51036stolle/ndx_stolle.pdf
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PALYNOSTRATIGRAPHY OF KOSVINIAN-TULIAN MULTIFACIAL DEPOSITS
OF VOLGA-URAL (PERM KAMA AREA) AND TIMANO-PECHORA SUBREGIONS

Tatyana V. Stukova
Limited Liability Company LUKOIL-Engineering PermNIPIneft, Perm Branch Office

NANTMHOCTPATUTPA®UA PASHODPALIMATIbHBIX KOCbBUHCKO-TYJIbCKUX
OTNOXEHWIN BONIO-YPANbCKOI'O (MEPMCKOE NMPUKAMbE)
N TUMAHO-NMEYOPCKOIo CYBPErMOHOB (KOPPENALINA)

T.B. Cmykoea
®unuan 000 «JTYKOWUTI-UHxuHupuHe» «MepmHUMHepmb» 6 2. [Mepmu, Mepmb, Poccus

KOCbBUHCKO-TYIbCKNE OTNOXEHUS BMELLAKOT BU3EUCKYIO TEPPUIEHHYHO TOMLLY, NPOMbILLNIEHHO
HedTerasoHOCHyt0 B Bonro-Ypanbsckom n TumaHo-lNe4yopckom cybpermoHax. Otu OTNoOXeHUs nme-
tOT CNOXHOE reoriormyeckoe CTpoeHme, BONpoChl NX AeTarbHOro pacuieHeHns 1 Koppensuum scer-
Aa akTyaneHbl. [anvHonornyecknn aHanus, Hapsay ¢ pyrmmmn Metogamu, Urpaet BaxkHY posib
B CO34aHUMN HAOEXHOW cTpaTurpacou4eckor OCHOBbI NMPOAYKTUBHOMO TEPPUrEHHOTO KOMIMIIEKca.

PaspaboTka 3oHanbLHOM nanMHocTpaturpadumn HKHero kapboHa Bonro-Ypanbsckon Hedpteraso-
HocHow nposuHUmK (BYHIT1) n Atnac muocnop — orpomHas 3acrnyra T.B. beiBieson. En ncnone3so-
BaHbl JaHHble MO OTAeNbHbIM padpesam Nepmckoro MNMpukambs (cesepo-BocTtok BYHITT). 3oHanbHas
nanuMHocTpaTurpaduns pasHodaumnanbHbIX TEPPUTNEHHbBIX OTIIOKEHUI HKHEro kKapboHa Nepmckoro
Mpukambs paspabotaHa T.B. CtykoBon. Ha ocHoBe NannHO30H co3gaHa cxema pasHodaumarnbHbIX
KOCbBMHCKO—TYFbCKNX TEPPUIrEHHbIX OTIIOXKEHUI, Bonee aetanbHas, Yem 3oHanbHas cxema BYHITI.
OHa yBsizaHa co wwkanamu no opammHndgepam (permoHanbHON U CTaHAapTHOW), peKOMeHZoBaHa
ansa Bonro-Ypanbeckoro cybpervoHa B uenom (Ctykosa, 2010, 2016; Ctawkosa, Ctykosa, 2009).

ManuHonormyeckMMmn nccrnegoBaHUSMN TYPHE-BU3ENCKUX OTNOXeHU B TumaHo-Iledopckon
nposuHuuu (TTMM) B pa3Hble roabl 3aHMManuce B.E. HeHacTbeBa, T.B. beiBwesa, T.B. CtykoBa,
O.MN. TenbHoBa, N.P. MakapoBsa n gpyrne. Ha coBpeMeHHOM 3Tane NpoBOAUTCA BaxkHas Afis
MeXpernoHanbHon koppensaumm paboTta no BblAeNEeHU0 NanMHO30H, CO34aHMI0 NannuHoCTpaTu-
rpacomyecKkon LWKanbl KOCbBUHCKO-TYNbCKUX OTNOXeHun TumaHo-INevopckoro cybpernoHa, co-
nocTaBneHunto ee co wkanown Nepmckoro MNMprkames, ¢ cybpernoHanbHbIMU U YHUPULIMPOBAHHOM
dopamunHugeposbiMun wkanamm (Ctykosa, 2016, 2017). AHannM3 TakCOHOMUYECKOro cocTaBa
nokasan 6onbLuoe cxoAcTBO MMocnopoBbix komnnekcoB (MK) conpenenbHbix TeppuTopuii, BXO-
aswmx B EBpamepuiickyto naneodnopuctnyeckyto obnactb. B Hactoswee Bpems gns TIM
yTOuHSAETCA dpaumanbHas 3aBucumocTtb MK, aktyanuanpytotcst BblI6op 30HanbHbIX BUOOB-UHOEK-
COB N HOMEHKIIaTypa TakCOHOB.

CybpernoHanbHble XpoHocTpaTurpadumyeckne npounm HecyT MHOPMaLMIO O NUTOMNOrU-
4YeCKOM cocTaBe, 00CTaHOBKax 0CagKOHaKOMNEeHUs, pasHoM obbeme oTrnoXeHun (No cTpaTurpa-
dou4eckon NonHoTe BblAeneHo 5 TMNoB pa3pes3oB), BO3pacTe NopoA no pesynsratam nanmHono-
r’MYecKnx nccregoBaHun.

Crykosa T.B. NanuHocTpaTturpadums BepxHETYPHENCKO—BU3ENCKUX (KOCbBUHCKO—TYITbCKUX) TEPPUrEHHbIX
oTtnoxeHun Nepmckoro Mpukambsa: aBToped. AUC. KaHA. reon.-MuH. Hayk. Nepmb: OO0 «lMepmHU-
MAHedTLY», 2010. 23 C.

CrtykoBa T.B. PernoHansHasa nanumHocTpaturpaguyeckas cxema pasHodalmanbHbiX NpoayKTUBHBIX OT-
NOoXeHun HwkHero kapboHa Mepmckoro Mpukambs (Mepmckuin kpaid) // Obwas cTpaturpadmyeckas
WwKana u merogu4eckme npobnemsl pa3paboTkn permoHanbHbIX cTpaTurpadudeckux wkan Poccuu.
Mart-nbl MexxegomcTs. paboyero coeellaHus. Cl6.: BCEMEW, 2016. C. 168—170.

Crykosa T.B. NanuHonoruyeckas xapakTepucTmka pasHOTUMNOBLIX pa3pe3oB BU3ENCKUX TEPPUTrEHHbIX OT-
noxenun TumaHo-Ievopckoro pernoHa // C6. Hayy. Tp. XIV Bcepocc. nanuH. koHd. M.: MY, 2017.

CrawkoBa 3.K., Ctykoea T.B. HoBoe B GmocTtpaturpacmm TypHENCKO-BU3ENCKNX OTITOXKEHUIA HA CEBEPO-
BocToke Bonro-Ypana // Neonorus, reodunsnka n paspaboTtka HedTsHbIX 1 Fa30BbiX MECTOPOXAEHWIA.
M.: BHUMNODBHT, 2009. Ne 11. C. 80-84.
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GORGONOPIANS IN PERMIAN TETRAPOD COMMUNITIES OF EASTERN EUROPE
Julia A. Suchkova

Borissiak Paleontological Institute of the Russian Academy of Sciences, Moscow, Russia

The first animals known as gorgonopians, or traditionally gorgonopsians, were discovered
by Richard Owen in South Africa (Owen, 1876). By the beginning of the 20th century, they were
found near North Dvina River in Russia (Pravoslavlev, 1927). In his monograph about Permian
tetrapods from copper sandstones of the Fore-Urals, |.A. Efremov wrote about “progorgonopsians
or archaic gorgonopsians”, and opposed them to the “truly gorgonopsians” (those from North
Dvina River) (Efremov, 1954). B.P. Vjuschkov in his classification of Gorgonopsoidea included
six families: Phthinosuchidae, Ictidorhinidae, Rubidgeidae, Gorgonopsidae, Inostranzeviidae
and Burnetiidae (Vjuschkov, 1964). L.P. Tatarinov considered gorgonopians as a distinct
order of therapsids and agreed with including of Ictidorhinidae and Burnetiidae, but excluded
phthinosuchians (Tatarinov, 1974). Later he included Phthinosuchia in Gorgonopia as suborder
(Tatarinov, 1976).

In the 1990s, Ivakhnenko started the study of Russian gorgonopians. In the classification
proposed by lvakhnenko et al., only two families in the order Gorgonopia were left: Gorgonopidae
and Inostranzeviidae (Permian..., 1997). Butin 2000 he came to the idea that dentition and palatal
region in primitive therapsids vary due to adaptation and are not useful for systematic purposes,
whereas the structure of the temporal region is more suitable. Then he distinguished three types
of temporal fenestra organization related to the character of optimization of jaw musculature:
dinocephalian, gorgonopian and anomodontian. The next step was closing Phthinosuchidae and
Estemmenosuchidae to Gorgonopia according to the same type of temporal fenestra developing
(lvakhnenko, 2000). Later, Ivakhnenko included in Gorgonopia all therapsids with temporal
fenestra developed mainly posterosuperiorly and zygomatic arch horizontal or slightly curved
ventrally (lvakhnenko, 2002). In his last published classification, the suborder Gorgonopia is
divided into three infraorders: Nikkasaurida, Gorgonopida and Estemmenosuchida (Fossil...,
2008). Taking in account this conception, we found gorgonopians spread much more than it
comes from the traditional view.

According to the last Ivakhnenko’s classification, there are 9 families with 19 genera and
24 species of gorgonopians in Eastern Europe. They also played a more important role in
the historical development of its fauna, described by replacing faunal assemblages. From 10
distinguished by now Permian faunal assemblages (Sennikov, Golubev, 2017), gorgonopians are
found in 8, except for the most ancient (Inta Assemblage) and the latest (Vyazniki Assemblage).
For the other assemblages, gorgonopians are represented by families: Mezen Assemblage —
Nikkasauridae; Golyusherma Subassemblage — Rhopalodontidae, Phthinosuchidae; Ocher
Subassemblage — Rhopalodontidae, Phthinosuchidae, Estemmenosuchidae; Isheevo
Assemblage — Rhopalodontidae; Sundyr Assemblage — Gorgonopia fam.nov.; Kotelnich
Subassemblage — Phthinosuchidae; llinskoe Subassemblage — Rubidgeidae, Gorgonopidae,
Ictidorhinidae, Burnetiidae; Sokolki Subassemblage - [nostranzeviidae, Gorgonopidae
(Permian..., 1997; lvakhnenko, 2015; Golubev et al., 2015).

Gorgoniopians formed different biomorph types and they are not equally represented in
collections from localities. Their ecological roles were not limited to the traditional role of almost
not specialized (Gorgonopidae) or highly specialized (Inostranzeviidae) predators. They were
also small entomophages in Mezen faunal assemblage (Nikkasauridae), plant-eating animals
in Ocher faunal assemblage (Rhopalodontidae, Estemmenosuchidae) and omnivores in Sokolki
faunal assemblage (/ctidorhinidae, Burnetiidae) (Ivakhnenko, 2003; Ivakhnenko, 2006).

Golubev V.K., Kurkin A A., Sennikov A.G. On the geological age of the Sundyr faunal assemblage of
Permian tetrapods from the East European platform // Uch. Zap. Kazan. Univ., Ser. Estest. Nauki,
2015, Vol. 157, Ne 1, pp. 49-58 [in Russian].
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GEOCHEMICAL CHARACTERISTICS OF THE MECHETLINO AND DAL'NY TULKAS
SECTIONS, LOWER PERMIAN (SOUTHERN URALS)

Rafael Kh. Sungatullin’, Gunar A. Mizens?, Guzal M. Sungatullina’, Bulat I. Gareev’,
Georgii A. Batalin', Fanis F. Sadriev’

'Kazan Federal University, Kazan, Russia
2Institute of Geology and Geochemistry of the Ural Branch, RAS, Ekaterinburg, Russia

FEEOXUMUYECKAA XAPAKTEPUCTUKA NMPUYPATIbCKMUX PA3SPE30B MEYETIIMHO
U DANTbHUN TIONbKAC, I0XKHbIW YPAN

P.X. CyHeamynnuH', I'A. Musenc?, M. CyHzamynnuHa', b.U. apeee’, A. BamanuH’,
®.9.Cadpues’

" KazaHckuli ¢pedepanbHbill yHusepcumem, KasaHb, Poccusi
2 MlHecmumym 2eonoeuu u 2eoxumuu YpO PAH, EkamepuHbype, Poccusi

Paspesbl [JanbHum Tionbkac 1 MevyeTnmMHoO paccmMaTpuBaloTCa Kak NOTEHUManbHble 3TanoH-
Hble 00BbEeKThI 4N rnMobanbHON Koppensunn BepxXHenaneo3oncKkux cTpaturpaduyeckmx nogpas-
AEneHnn B cTaTyce Tak HasblBaeMblX 30M0TbiX rBo3gen (GSSP), cCOOTBETCTBEHHO, ONSA HMXKHUX
rPaHuUL, apTUHCKOro U KYHIYPCKOro sipycoB. Taknm obpa3om, norpaHnyHble nHTepBarbl (Cakmap-
CKO-apTUHCKUI M apTUHCKO-KHIYPCKUIA) HY>XOAQkTCA BO BCECTOPOHHEM M3ydeHun. B Tom uncne
nmetoT 6onbLloe 3HavYeHne cBeaeHus no reoxumum (tabn. 1, 2).

PaccmaTprBaeMble pa3pesbl oTHocATCH k CTepnutamakckou 3oHe [Npeaypansckoro npornba.
lMpeacTtaBneHbl OHM MOPCKUMU OTHOCUTENBHO rMyH6oKOBOAHBIMU 06pa3oBaHNS MU, OTHOCALLIUMU-
cs K npeadnuweson popmaumm (JanbHuin TronbKac) N OTNIOXKEHUSIM 3aKNIOYMTENBHON CcTagum
passutnsa MNpegypansckoro cdonuvwa (MeyetnuHo). NepBbln N3 HUX (C rpaHuLEen CakMapcKoro u
APTUHCKOrO SIPYCOB) CNOXEH TOHKOCNOUCTbIMN KapBOHATHO-IMNHUCTLIMU U TIMHUCTO-KapboHaT-
HbIMW NOPOAAMM C MHOMOYUCIIEHHBIMU PASMONSPUSMIN U PacTUTESNbHBIMU OCTaTKamu (B TOM YUC-
ne cnopamu pacteHun). BctpeyatoTcs npocnon OpraHOoreHHO-AETPUTOBBIX M3BECTHSIKOB.

Tabnuuya 1
CpegHun xmmunyeckun coctas nopoa paspesa danbHun Tronbkac, Bec. %
Cakmapckuii apyc ApTUHCKUIA apyc
N 5 | . o= | es | . o= | g3y
KOMMOHeHTB! S EEg EES or 55 & Tokn 582
s 58| zeo | 8235 | §:8 | 823 | 258
Si 2 64.07 49.04 32.71 11.57 52.35 11.07 7.77
ALO, 10.83 6.60 1,31 0.60 10.72 1.27 1.20
TiO, 0.53 0.33 0.07 0.04 0.54 0.08 0.07
Fe, O, 6.32 4.39 0.84 0.44 6.47 1.34 1.18
MnO 0.04 0.07 0.10 0.12 0.07 0.23 0.62
CaO 0.87 12.95 33.56 45,54 8.96 46.47 48.29
MgO 2.80 4.15 1.40 0.95 2.74 1.21 1.03
Na,O 0.51 0.44 0.17 0.08 0.78 0.19 0.26
K,O 2.39 1.37 0.30 0.13 2.15 0.28 0.22
PO, 0.15 0.13 0.23 0.1 0.16 0.13 0.77
SrO 0.01 0.02 0.03 0.03 0.02 0.04 0.06
BaO 0.09 0.34 0.06 - 0.02 0.01 -
SO, 0.15 0.31 0.37 0.34 0.07 0.45 0.86
n.n.n. 11.09 19.68 28.81 38.21 14.80 37.07 37.62
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CpegHun xmmmnyeckuin coctae nopoa paspesa MeuetnuHo, Bec. %

Tabnuua 2

ApTUHCKNI apycC KyHrypckun spyc
KoMMOHeHTbI »:'o—: E S § E § E L3 g ?.é o E % L3 §
299 5 9 5 s86 | 298| & 536 | &
8Ig Sz 2 2285 | 328 e 523 | 2
agct S o BS2 | gE8F 2 gse 2
x x
SiO, 49.80 24.43 2.76 12.56 50.85 5.20 11.88 38.47
AlLO, 13.40 1.12 0.50 2.62 13.08 0.63 2.88 7.67
TiO, 0.66 0.06 0.03 0.21 0.67 0.04 0.21 0.50
Fe O, 6.49 0.85 0.69 3.51 6.68 1.06 2.59 5.42
MnO 0.04 0.12 0.13 0.14 0.03 0.23 0.16 0.10
CaO 8.46 36.89 51.97 43.71 8.11 50.76 46.04 24.06
MgO 3.37 2.90 1.10 2.01 3.72 0.81 1.41 2.77
Na,O 1.19 0.16 0.09 0.29 1.22 0.11 0.42 1.15
K,O 2.28 0.23 0.08 0.42 2.28 0.11 0.48 1.13
PO, 0.16 0.06 0.06 0.06 0.18 0.06 0.08 0.11
SrO 0.03 0.09 0.10 0.05 0.05 0.12 0.09 0.07
BaO 0.04 0.03 0.04 - 0.04 - - 0.10
SO, 0.05 0.13 0.13 0.06 0.04 0.10 0.09 0.15
n.n.n. 13.91 32.87 42.27 34.22 12.92 40.73 33.61 18.07

BTopon paspes (C rpaHuLen apTMHCKOIO 1 KyHIYPCKOro ipycoB) CNOXeH Typbugntamm cunm-

KaTHOro, pexe kapboHaTHOro coctaBa U OOHOBLIMU FFIMHUCTBIMU NOPOAAMMN.

C uenbio BCECTOPOHHErO M AeTanbHOro U3y4eHus ykasaHHbix pa3pe3oB B 2016 r. 6bina npo-
BeAEeHa MX AONOMNHUTENbHAsl pacynucTka u otobpaHbl Npobbl, B TOM YMcne Ans reOXMMn4ecKmnx
nccnegosaHu. OnpegeneHne XMMNUYECKoro coctaBa nopoa npounssogunock B KazaHckom dgoe-
AepanbHOM YHUBEPCUTETE C UCMONb30BAHNEM BOSTHOANCMEPCUOHHOIO PEHTIEHOQSTYOPECLEHT-
Horo cnektpometpa S8 Tiger (Bruker, lepmaHns). AHanua pacnpegeneHns anemMeHToB B paspe-
3ax M UCNOSb30BaHME XMMUYECKUX MHOMKATOPOB NO3BONUIIM NOMNYyYNTb Crieayowme pesynsrarbl:

1. B Tom n gpyrom paspese HabniogaeTcs 3HaUNTENbHOE CXOACTBO B COAEPXKaHUM MOpoao-
00pasyoLmnx OKMCNOB B CXOOHbIX TMNax nopog (aprunnutax, kKapOoHaTHO-MMUHUCTBLIX Nopoaax,
IMUHUCTO-KapbOHaTHBLIX NOpoAax, MUKPO3EPHUCTLIX KapboHaTax, MUHUCTBIX U3BECTHSAKAaX, M3-
BECTHSIKaX, NeCYaHNKax N3BECTKOBMUCTbIX NecHaHnkax), B TOM Ymcrne no obe CTopoHbl OT rpaHnL,
SAPYCOB;

2. lNokasaTenbHbIMU ABMSKOTCA KOPPENALMOHHbIE CBSA3M HEKOTOPbIX okcnaoB. Cpean HUx
Bbigenstotcsa ceasu Al,O, (Ha yposHe 0,99-0,98) ¢ Takumu okucnamu, kak K,O n Fe,O,, TiO,,.
BeposiTHee Bcero oHM Bce BXOAAT B COCTaB IMUHUCTLIX MUHepanoB. MeHee BbipasuTernbHbIMU
aensTca ceasm SiO, B paspese [anbHuii Tionbkac, Ha YTO, BO3MOXHO, BIUSET KPEMHUCTbIN
cocTtaB paavonsapuin. CynbuaoB B COCTaBe paccMaTpMBaeMbIX Nopogd, No-BUAMMOMY, OYEHb
mano, T. k. Fe,O, He koppenupyeT ¢ SO,. Ponb fAonomuTa Takke HesHa4YMTenbHas — Koppensaums
MgO ¢ CaO oTpuuatenbHasi.

3. PacnpegeneHve NeTpoxuMmyecknx Moaynen B o6omx paspesax mano 3aBUCUT OT NeTpo-
rpadmyeckoro coctasa nopoabl.

4. MNopopab! TOro n apyroro paspesa opmMmpoBanmch B yCroBUAX apuaHOro Knumarta, OgHaKo
Ans paspesa MeyeTnuHo xapaktepHa 66nbLuas apuansaums.

Pabota BbinonHeHa npu ouHaHcoBow nopgaepxke POPU (rpaHT Ne 16-05-00306a).
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KASIMOVIAN CONODONTS FROM USOLKA SECTION, SOUTHERN URALS
Guzal M. Sungatullina

Kazan Federal University, Kazan, Russia

KACUMOBCKUE KOHOOHTbI PASPE3A YCOJIKA, FOXXHbIA YPAT

M. CyHeamynnuHa

KasaHckul ¢pedeparbHbil yHUsepcumem, KasaHb, Poccus

B TeppureHHo-kapbGoHaTHBIX OTNOXEHUAX KaCMMOBCKOrO sipyca paspesa Ycornka (KOxHbin
Ypan, Pecnybnuvka BawkopTocTaH), UMerLWmnx MOLWHOCTbL OKOSo 13 M, KOHOAOHTbLI BCTpe4va-
I0TCA HepaBHOMEpPHO. Tak, B OTNOXEHUAX MOCKOBCKOro sipyca (3oHa Neognathodus roundyi)
OHW MHOMOYMCIIEHHbI, HO 0AHO06pPa3HbI. 3aeck AoMuHMpYT Idiognathodus obliquus Kossenko
et Kozitskaya n I. podolskensis Goreva, octanbHble Buabl (Gondolella laevis Kossenko et
Kozitskaya, G. magna Stauffer et Plummer, Idiognathodus claviformis Gunnell, |. delicatus
Gunnell, I.trigonolobatus Barskov et Alekseev, Neognathodus inaequalis Kozitskaya et Kossenko,
N. roundyi (Gunnell)) npeactaBneHbl eQUHUYHLIMU 3K3EMMASIPaMMU.

HWwXHAS rpaHMua KacMMOBCKOro fdpyca oTMedeHa nosiBneHnemMm Bupa Streptognathodus
subexcelsus Alekseev et Goreva, COBMECTHO C KOTOPbIM NPUCYTCTBYKOT MHOMOYUCHEHHbIE MAM-
orHaTogychbl, NOABEpPrLIMecs B pa3fimyHon cTeneHmn npoleccy «xernoboobpasosaHusay n obnaga-
oLne CUNbHOM BHYTPUBNOOBOW N3MEHUYNBOCTLIO.

OTnoxeHus 30Hbl Streptognathodus makhlinae, pacnonoXxeHHON Bbilwe NO paspesy, coaep-
Xat cneunduyeckuin KOMNMNeke MAMOrHaToaycoB C CUMNbHO pasayTon 6azanbHON NOMOCTbIO, Tak-
Xe obHapyxeHbl Idiognathodus arendti Barskov et Alekseev n S. makhlinae Alekseev et Goreva.

WHTepBan paspesa, oTBevatowun 3oHe Idiognathodus sagittalis, conepxut 6onbLioe Konuye-
CTBO Ty(hOBbIX NPOCIIOEB, BCTPEYEHbI peakMe KOHOOOoHThI Idiognathodus magnificus Stauffer et
Plummer, I. sagittalis Kozitskaya v I. undatus Chernykh.

B BepxHen YacTn KacMMOBCKOro sipyca (3oHa Streptognathodus firmus) kKOMNNekc KOHOAOH-
TOB CTaHOBMUTCA GoratblM U pa3HoobpasHbiM. 30eCb COBMECTHO C BUAOM-MHOAEKCOM HaWeHb!
Idiognathodus excedus Chernykh, I. magnificus Stauffer and Plummer, . toretzianus Kozitskaya,
I. undatus Chernykh, Streptognathodus crassus Chernykh, S. gracilis Stauffer and Plummer,
S. pawhuskaensis Harris and Hollingsworth, S. praenuntius Chernykh n S. zethus Chernykh and
Reshetkova.

B Hauane nmkenbckoro Beka (3oHa Streptognathodus simulator) cpegn KOHOOOHTOB BHOBb
Ha4YMHaEeTCs NpoLEecC NMHTEHCUBHOIO DOPMUPOBaHUS CpeauHHOro xenoba. Ha aToT pa3 oH 3a-
TparmBaeT Buabl poaa Streptognathodus, Takme kak S. auritus Chernykh, S. gravis Chernykh,
S. simulator Ellison, S. sinistrum Chernykh. Takke npucytcTtBytoT Idiognathodus toretzianus
Kozitskaya, I. verus Chernykh, I. undatus Chernykh, Streptognathodus crassus Chernykh,
S. dolioliformis Chernykh n S. gracilis Stauffer.

AHanunsupys pacnpegerneHne KOHOAOHTOB MO pa3pe3y KaCMMOBCKOIo sipyca YCOMKU, MOXHO
OTMETUTb, YTO MacCOBOE pPa3BUTME KOHOOOHTOB HabnwgaeTcs TOMNbKO Ha MorpaHuYHbIX pybe-
)Kax: MOCKOBCKO-KaCMMOBCKOM M KaCMMOBCKO-DKENbCKOM. B OTNOXEHNAX KacMMOBCKOro sipyca
KOHOLOHTblI HEMHOIOYUCIEHHbI, TEM HE MEHee OHW MO3BONWMMN YCTaHOBUTbL MocnegoBaTenb-
HOCTb KOHOAOHTOBbIX 30H (roundyi, subexcelsus, makhlinae, sagittalis, firmus, simulator), npo-
cnexusaemblix Ha Tepputopun BoctouHo-EBponenckon nnatgopmsl.

Pa6ota BbinonHeHa npu pmnHaHcoBon nogaepxke POOU (rpaHT Ne 16-05-00306a).
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WHAT IS THE DIFFERENCE IN HIGH-PRECISION DATING?
Marion Tichomirowa, Alexandra Kdssner

TU Bergakademie Freiberg, Institut fiir Mineralogie, Freiberg, Germany

U-Pb zircon dating is widely used to derive ages for volcanic and igneous rocks. The precision
and accuracy of high-precision dating is about one order of magnitude better than for other
zircon dating methods (e.g. LA-ICP-MS, SHRIMP/SIMS, evaporation). Figure 1 shows the age
dispersion for the international zircon standard Temora 2 which was dated with four different
techniques.

ks evaporation SHRIMP LA-ICP-MS CA-ID-TIMS
400+ I .
! ;
ST 1
440 | N
Figure 1: 206Pb/238U ages of single measurements dated by four different zircon dating methods. Each

bar represents one measurement

Twelve samples of granites have been dated by four existing zircon dating methods: zircon
evaporation, ion microprobe (SHRIMP/SIM), laser ablation plasma mass spectrometry (LA-ICP-
MS), and by single-grain isotope dilution method (CA-ID- TIMS). Some samples were dated in
different laboratories by the same method (SHRIMP/SIMS, CA-ID-TIMS). The data obtained are
discussed in terms of (i) natural age homogeneity/heterogeneity versus instrumental induced
age scatter, (ii) precision, accuracy, and external reproducibility of age data, (iii) the influence of
common Pb, and (iv) Pb loss for different dating methods.
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Figure 2: Concordia diagram for two samples that suffered considerable Pb loss. The CL images show
spot locations where some analyses yielded Pb loss that is invisible in the CL images
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The high precision U-Pb zircon dating method involves a pre-treatment of zircon grains that
is called “chemical abrasion” (CA). We present on several samples that this pre-treatment is able
to dissolve those parts of zircons that suffered Pb loss (Figure 2) and are enriched in common
Pb (Figure 3) that leads in large age scatter in SHRIMP/SIMS and LA-ICP-MS measurements.
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Fig. 4: Concordia diagram for two samples where zircons contain high common Pb

We discuss precision, accuracy, external reproducibility and how to interpret zircon U-Pb
age data.
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MAIN FEATURES IN THE EVOLUTION OF THE STENOLAEMATA (BRYOZOA) CLASS
IN THE LATE DEVONIAN-EARLY CARBONIFEROUS OF RUSSIA

Zoya A. Tolokonnikova

Kuban State University, Kazan Federal University, Russia

OCHOBHbIE YEPTbl PASBUTUA KITACCA STENOLAEMATA (BRYOZOA)
B NO3AHEM OEBOHE - PAHHEM KAPBOHE POCCHU

3.A. Toslo0KOHHUKOBA

KybaHckuti eocydapcmeeHHbIt yHusepcumem, KazaHckul (Mpusormkckuli) gpedeparbHbll yHUSepcumem,
Poccus

B ¢hameHcko-TypHENCKUX OTMOXEHUSX NATU perMoHoB Poccun n3BecTHbl pa3HoobpasHble
npegcrasutenu knacca Stenolaemata (tun Bryozoa) n3 otpagos Cystoporata, Trepostomata,
Fenestrata n Cryptostomata. B pa3Butum cteHonemar B TedeHUe MNO3AHEro AeBOHa-paHHero
kapboHa MOXHO BbIAENUTb HECKOMNBbKO CMEHSIOLNX APYr Apyra coobLLecTs.

B ueHTpanbHoOn yactu Pycckon nnatdopmbl B paHHEM pameHe (KOHOOOHTOBbIe 30HbI late
triangularis-rhomboidea) cyliecTBoBano LwecTb TPENOCTOMAaTHbIX MLUAHOK M3 YeTbipeX poaoB
cemenctBa Atactotoechidae. K Hauvany cpegHero dameHa (KOHOOOHTOBblE 30HbI marginifera,
trachytera) B 6accenHe coxpaHunucb Anomalotoechus promiscuus Lavr., 1974 wn Schulgina
zushaensis Lavr., 1974 (JlaBpeHTbeBa, 1974). B paHHeM TypHe (KOHOAOHTOBbIE 30HbI duplicata,
belkai) kpome AByx HOBbIX Leptotrypa (Tpenoctomarbl) nosiBunacb peHecTpaTHas MLUaHKa
Rectifenestella cesteriensiformis (Nekh., 1956) n3 cemerictea Fenestllidae.

Ha 3anagHom cknoHe KOxHoro Ypana B no3gHem pbameHe (KOHO4OHTOBas 30Ha praesulcata)
obuTanu peakue KpunTocTomaTbl U3 TUNOBbLIX pogos cemencTB Rhomboporidae u Nikiforovellidae,
deHecTpaTHaa MwaHka Spinofenestella cf. abyschevoensis (Trizna, 1958) nu3 cemelicTBa
Fenestellidae. B camom Havane TypHe (KOHOAOHTOBasi 30Ha sulcata) cywecTtBoBanu LMCTOMNO-
paTHas MwaHka Fistulipora sp. (cemenictBo Fistuliporidae) n eguHnyHblie Tpenoctomatbl. He-
CKONbKO no3xe (koHogoHToBas 3oHa duplicata) ux cmenunu deHectpatbl Filites trapezoidea
Nekh., 1956, Fenestella sp. (cemenictBo Fenestellidae), kpuntoctomata ?Rhabdomeson sp. (ce-
mencTeo Rhabdomesidae).

B toro-3anagHon 4Yactn 3anagHo-Cubupckon nnatopmbl B CaMOM KOHLE hameHa (KOHO-
AOHTOBas 30Ha praesulcata) obutano 11 BuooB OeBATM pO4OB CEMU CeMenCTB. B no3gHem TypHe
(koHOOOHTOBbLIE 30HbI crenulata-anchoralis) B pernoHe nosisunock 37 BuagoB 28 pogos 13 11 ce-
MencTB. B 06GHOBNEHHOM COCTaBe MO CPaBHEHUIO C KOHLOM haMeHa COXpaHSeTcs TOMbKo de-
HecTpaTHbIn poa Minilya Ha ypoBHe cemeincTB — Fenestellidae (dpeHecTpaTta) n Atactotoechidae
(TpenocTtomara).

B 3anagHon 4yactn Antae-CasiHckoM cknagyaton obnactu B paHHeM dpameHe (KOHOAOHTO-
Bble 30Hbl triangularis-marginifera) cywectsoBano 34 suga 20 pogos 16 cemencts (Mopososa,
1961). Bo BTOpOM NonoBuHe cpegHero-no3gHem ameHe (KOHOOOHTOBbIE 30HbI €xpansa, lower
praesulcata) HacunTbiBanocb 12 sugos 10 pogos 6 cemencts (M3 Hux 11 Bugos un 4 poga Ho-
BbIX). B camom KoHLe pbameHa (koHogoHTOBas 30Ha late praesulcata) B pervoHe obutan 21 Bug
15 pogos 11 cemencTts (B ToM vncne 19 Bnaos 1 5 pogos HOBbIX). Ha ypoBHeE poaoB oTMevaeTcs
yBenuyeHne pasHoobpasvs v NosiBNEeHNe TakCOHOB, TUMUYHbLIX AS1 KAMEHHOYrOMNbHOro nepu-
ofa. B Havane TypHe KonuyecTBo BMAOB BO3pocno Ao 55 n3 25 pogoB 15 cemencTts, B KOHLUE
TypHe cywectsoBarno 90 Bugos mwaHok 33 poaoB Tex e cemencTs (TpusHa, 1958). MNosgHeda-
MEeHCKas 1 paHHeTypHenckas accounauumn obbeanHeHsl eanHblM Buaom Nikiforovella multipitata
Trizna, 1958. Ha pogoBom ypoBHe 13 cbameHa B TypHe nepexogat Nikiforovella (kpyntoctoma-
Ta), Tabuliporella (Tpenoctomara), Fenestella n Laxifenestella (peHecTpaTbl).

B BoctouHom 3abawikanbe B KOHUE dpameHa (bpaxmonogosble criov ¢ Sphenospira julii) obu-
Tano 12 suaoB MwaHok u3 12 pogos 8 cemencts ([oneko, 2000). B nepson nonosuHe Typ-
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He CMeHSAITCA Tpy accoumauuun: nepsas (MwaHkoBada 3oHa Qudrisemicoscinium intermedium-
Arborocadia argolensis) npeactasneHa 21 Bugom 19 popgos, BTOpasd (MLaHKoBas 30Ha
Pseudobatostomella minima) — 16 Bugamun 14 pogos (cpeaun Kotopbix 9 BMAOB U 6 poaoOB HO-
BblX), TpeTba (MwaHkoBasa 3oHa Fenestella zabaikalica) — 22 Bugamu 17 pogoB (M3 KOTOpPbIX
12 BUOoB 1 4 poaa NosiBRAKTCA B pervoHe Bnepsble). [na no3gHedaMeHCKon n nepBoun paH-
HETYPHENCKOM accoumnalmi xapakTepHO NoYTK NonHoe 06HOBNEHNE BMAOBOIO COCTaBa (coxpa-
HAeTca Tonbko Fenestella quadrulla Nekh., 1956). Ha pogosom yposHe octatotca Nikiforovella
n Pseudobatostomella, npegcrtaBneHHble B Havane kapboHa HOBbIMK Bugamu. Bo BTopon noso-
BUHe TypHe (MwaHkoBasi 30Ha Polypora zvonkovae) cywecTtsoBano 29 suaos 18 pogos, B TOM
yucne 17 BuaoB M 8 poaoB HOBbIX. Ha ypoBHE CEMENCTB B pernoHe npoucxoaut HebonbLuoe
yBernvyeHne pasHoobpasus B Havane TypHe cpeau umcronopar, Tpenoctomar n peHecTpar.

Ha pyb6exe neBoHa u kapboHa B knacce Stenolaemata npocnexusaloTca crnegytoLime oco-
OEeHHOCTW pasBUTUSA: BO3pacTaHWe cucTemMaTuyeckoro pasHoobpasmsa c KoHua bameHa; ycu-
neHHoe pa3BuTMe ¢ Hadyana kapboHa kpuntoctoMaTHbIx (Hanpumep, Nikiforovella) n TpenocTo-
MaTHbIX POOOB, 3apOoAMUBLLMXCA B No3gHeM hameHe (KOHOOOHTOBadA 30Ha praesulcata); peskoe
yBenuyeHue ¢ Hayana TypHe obpa3oBaHUs TaKCOHOMUYECKUX eANHWL, pa3HOro paHra (oT BUAO-
BOr0 0 CEMENCTBEHHOIO); CHUXEHME pa3Hoobpasusa Tpenoctomart B TYpHENCKMX coobLiecTBax
Ha oOHe yBeNnMYeHNd Tex Xe nokasarenen y geHecTtpar.

JlaBpeHTbeBa B.[0. No3gHeneBOHCKNE U paHHETYPHENCKME MLUAHKWU LieHTpanbHOW Yyactu Pycckon nnar-
dopmbl // ManeoHTon. xypH. 1974. Ne 2. C. 45-53.

Mopososa W.I1. [leBoHckme MwaHku MuHycuHckmx un KyaHeukon kotnosuH. M.: AH CCCP, 1961. 172 c.
(Tp. MNH AH CCCP. T. 86).

Moneko J1.1N. Kap6oH MoHrono-OxoTckoro oporeHHoro nosica. Bnagusoctok: JanbHayka, 2000. 124 c.

TpusHa B.b. PaHHekameHHoyronbHble MwaHkn KyaHeukownm koTnosuHbl. J1.: focHayyTexusgar, 1958. 433 c.
(Tp. BHUT'PWU, Bbin. 122).
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ABOUT THE FINDINGS OF THE PALAEOMUTELA SUBCASTOR AMALITZKY, 1892
IN THE SOUTH-WEST OF THE SOLIKAMSK DEPRESSION

Danil E. Trapeznikov, Tatyana V. Fadeeva

Mining Institute of the Ural Branch of the Russian Academy of Sciences, Perm, Russia

O HAXOOKAX PALAEOMUTELA SUBCASTOR AMALITZKY, 1892 HA Ol O-3AMNALE
COJIMKAMCKOM BINALQUHbI

A.E. Tpane3Hukoe, T.B. ®adeesa

lopHsit uHemumym YpO PAH, lNepmb, Poccus

B xoae nsyyenns kepHa ckBaxxmH 2002 n 2003, pacnonoXeHHbIX B 0ro-3anagHoun yactm Bepx-
HEeKaMCKOro MecTopoXaeHusi conem, bbino yCTaHOBEHO HECKONbKO MHTEPBAaroB, CoaepXaLlmx
drayHUCTUYEeCKNe ocTaTkn. N3yyaemble OTNOXEHUSI OTHOCATCS K CONSIHO-MeprefnibHOW TorLLe Co-
NNKaMCKOro ropu3oHTa, YPMMCKOro spyca HUXHEN nepmu.

B kepHe ckBaxkuHbl 2002 BbISIBNEHO TpU MHTEpBana, cogepxawmx dayHy. Ha rnybuHe 42,3 n
100,5 M pakoBUHbI ABYCTBOPYATbLIX MOSMOCKOB 3aMeLLeHbl KanbLuMTOM, NO3TOMY MX HE yaanocb
AnarHoctmpoBatb. Ha rmybuHe 153,4 m Ha cpese kepHa BUOHbI TOHKME, 3aMeLLEHHbIE KarnbLn-
TOM CTEHKW CTBOPOK, @ Ha NOCMOMHbIX MOBEPXHOCTAX OTMEYaTCA MHOTOYUCIIEHHbIE OTNneYaTku
PaKOBUH U UX oparMeHTbl. CaMu pakoBMHbI MAOX0 COXPaHEHbI, MO3TOMY U3BMEYb U3 NOPOabl UX
He yganoch.

B ckBaxunHe 2003 Ha rnybuHe 223,1 M 3amKCUpoBaH NPOCION MUHUCTOrO Meprens, co-
AepXallero XopoLwo COXpaHMBLUMECH, NMOPOW Lenble pakoBMHbI [ABYCTBOPYAaTbIX MOIHOCKOB
(o6pasey, npegoctaenen M.KO. MynbirnHeim, YMul'P TAO «Ypankanuii»). B xoge getansHoro
N3y4eHUs1, N3BMeYEeHHble PakoBMHbI M3 3TOM0 MPOCMOA, NO3BONUIM MAEHTUMULNPOBATL UX Kak
Palaeomutela (Palaeanodonta) subcastor Amalitzky, 1892.

OnucaHue: pakoBMHa TOHKOCTEHHas (<1MM), paBHOCTBOpYaTas, yMEPEHHO BbICOKas U yme-
peHHO yanuHeHHasa (puc. 1). Anuna 20,03 mm (3k3emnnsgp A); 18,3 mm (aksemnnsp B). Koadpdu-
uneHT Bo3sbiweHnsa Ke — 0,53 (A); 0,46 (B), koadhbduumneHT yanuHenuna Ko — 1,89 (A); 2,15 (B).
BepxHui kpan nokaTbi cnepean 1 c3agm o1 MakyLwKku. bprowwHown kpan cnabo okpyrneH. MNepea-
HU Kpawn OKpYrneH, 3aH1N Kpan yMepeHHO cKoLleH u cnabo okpyrneH. Makywka cnabo Bblaa-
owascd, Tynas. NonoxeHne makywku (KH) — 0,37 (A); 0,34 (B).

MukpocTpyKkTypa pakoBUHbI: NEPUOCTPAKYM — 0 6 MKM, NpuamMaTnyeckas CTpyKTypa; oK-
TocTpakym — o 20 MKM, nnactvHyaTasa CTpykTypa; mesoctpakym — o0 300 MKM, nepekpeLleHHo-
nnacTuH4YaTas CTPyKTypa; aHAOCTpakyM — 00 75 MKM, nnacTuH4yaTas cTpyktypa. Npeobnaga-
0T Pa3HOBMAHOCTW MMAACTUHYATOW MUKPOCTPYKTYPbI, XapaKTepHOW ANs npeactaBuTenen poga
Palaeomutela (CvnaHTbeB, 2016).

PacnpocTtpaHeHune, Bpemsi ooutaHus: BoctouHo-EBponerickas nnatcpopma u MNpuypanbe;
HWXHenepMckme oTnoxeHns (ycumckun sapyc) (Cunantees, 2016).

ConocTtaBneHne MHTepBarnoB C ONMCaHHbIMU OCTaTKaMmn MOMSIIOCKOB NO3BOSSIET YTBEPXKAATb
0 xopoLuen koppensumm npocrnos 223,1 m (cks. 2003) n npocnos 153,4 m (ckB. 2002), pacnono-
YXEHHbIX B BEPXHEWN 4YaCTU CONAHO-MepreribHON ToNLWM.

B nanbHenwem 3T0T Matepuarn no3BOnUT CONOCTaBUTb U3yYeHHble pa3pesbl C BblAeNeHHbI-
mu B Conukamckon BnagmHe B.B. CunaHTeeBbIM (hayHUCTUYECKN OXapaKTePU30BaHHbIMU ropu-
3oHTamu (CunaHTtbes, 1993, 1995, 1996).
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Puc. 1. O6wmin Bua pakoBuHbl Palacomutela Puc. 2. MukpocTpyKkTypa pakoBuWHbI
n3 cks. 2003, rny6uHa 223,1 m. Palaeomutela n3 ckB. 2003, rny6uHa 223,1 m.
A1 — pakoBMHa C NIEBOI CTOPOHLI; A2 — pakoBMHa BepxHsAs YacTb BHELLHETO CIOsi PakOBMWHbI
C MpaBow CTOpoHbI; A3 — BUA CBEPXY Ha SApPO (simple prismatic — SP). OcHOBHOI BHELLHWI
COMKHYTOW pakoBUHbI. B1 — npaBaga cTtBopka cnow pakoBuHbI (comarginal crossed-
paKOBWHbI, BHELLHASA CTOpPOHa; B2 — npaBas lamellar — CLcom). CpegHun crnon (radial
CTBOPKa pPaKOBUWHbI, BHYTPEHHSAS CTOPOHa crossed-lamellar — CLrad). BHyTpeHHUI crion

(complex crossed-lamellar — CCL)

CunanTbeB B.B. O 30HanbHbIX nogpasgeneHnsix conmkamckoro ropmsoHta Conukamckon BnaguHbl //
Bronn. PMCK no LUeHTtpy 1 KOry Pycckon nnatcgpopmbl. 1993. Bein. 2. C. 80-81.

CunanTbeB B.B. [NaneomyTensbl (HEMOpCKMe ABYCTBOPKM) CONMKaAMCKOro ropuaoHTa Convkamckon Bnagm-
Hbl // Bton. Mock. o-Ba ucnbitatenen npupogsl. Ota. reon. 1995. T. 70. Bein. 5. C. 73-82.

CunanTtbes B.B. Conukamckum ropmnsoHT lNMepmckoro Mpuypanes // CTpatoTunbl 1 onopHble paspesbl [o-
BomXbs U Mpukambs. KasaHb: JkoueHTp, 1996. C. 13-55.

CunaHnTbeB B.B. lNMepmckne Hemopckne asycTBopyaTble Monntockun BoctouHo-EBponenckon nnatdop-
Mbl: cMCTeMaTKKa, PUNOreHusl, 3oHanbHas crpaturpadus: aguc. OKT. reon.-MuHepan. Hayk. KasaHb,
2016. 489 c.

203



THE PERMIAN NON-MARINE GENUS OPOKIELLA PLOTNIKOV, 1949
FROM EUROPEAN RUSSIA

Milyausha N. Urazaeva

Kazan Federal University, Kazan, Republic of Tatarstan, Russia

The Permian continental basins of the East European Platform, which developed from the
end of the Kungurian to the end of the Vyatkian, represented a center of diversity for the East
European non-marine bivalve fauna, usually referred to as the “Palaeomutela-fauna” (Gusev,
1990, p. 40; Silantiev, 2015, 2016).

The root of this fauna consisted of species of the cosmopolitan genus Palaeomutela Amalitzky,
1892 (Palaeomutelidae Lahusen, 1897), which had its center of origin in the basins of the Middle
Urals (Solikamsk Depression, Ufimian regional stage, Late Kungurian) (Silantiev, 2014).

The dominance of the Palaeomutela fauna in the non-marine basins of Eastern Europe was
disrupted at the beginning of the second half of the Severodvinskian (Capitanian); a number
of genera strongly differing from Palaeomutela in shell features appeared at this time, e.g.
Sacmariella Kuloeva, 1967, Verneuilunio Starobogatov in Betekhtina, Starobogatov et Jatsuk,
1987, and Opokiella Plotnikov, 1949. The genus Verneuilunio and its type species Naiadites
verneuiliAmalitzky, 1892a have recently been revised (Urazaeva et al., 2015). This genus, as well
as the genus Sacmariella, can be referred to Naiaditidae Scarlato et Starobogatov, 1979 on the
basis of the duplivincular ligament. The features of the hinge plate and the microstructure of the
shell define the genus Opokiella as a separate morphological group, treated as the monogeneric
family Opokiellidae Kanev, 1983.

The main difficulty in the definition of Opokiella lies in the confusion that arose concerning its
morphological features and systematic position. Briefly this can be represented as follows:

M.A. Plotnikov (1949, p. 92) in the first diagnosis of Opokiella, indicated that oval-triangular
shells with a sharp carina have “... a massive cardinal tooth under the umbo”. The author did not
indicate the family of the genus.

E. M. Lutkevich (1960) assigned the genus Opokiella (with all the other Late Paleozoic non-
marine bivalves) to Anthracosiidae Amalitzky, 1892a noting that “... genera with strongly different
hinges are artificially combined in this family” (Lutkevich, 1960, p. 99).

H.E. Vokes (1967) assigned Opokiella to the Palaeomutelidae, the type genus of which is
characterized by a pseudotaxodont hinge.

I.Ya. Starobogatov (1970) referred Opokiella (together with the genus Palaeomutela) to the
Palaeanodontidae Modell, 1964, the type genus of which is characterized by an edentulous
hinge.

A.K. Gusev (1977, 1990) placed Opokiella in the Anthracosiidae, indicating that this family
is characterized by “... a schizodont hinge with plate-like teeth, which sometimes disappear
completely or are replaced by small nodes” (Gusev, 1990, p. 156), and that the genus Opokiella
has a “... schizodont hinge, the details of which are not completely revealed” (Gusev, 1990,
p. 196).

O.A. Scarlato and l.Ya. Starobogatov (1979, p. 28), conditionally following O.A. Betekhtina
(1974), included Opokiella in the Kinerkaellidae Scarlato et Starobogatov, 1979, the type genus
of which Kinerkaella Khalfin, 1950 has an edentulous hinge.

G.P. Kanev (1983, p. 23) defined a new family Opokiellidae Kanev, 1983 giving the following
diagnosis: “Shell oval-triangular, thick-walled, equilateral, with carina rounded. Umbo high,
located close to middle of dorsal margin. Schizodont hinge with lamellar tooth, ligament external.
Composition: Opokiella Plotnikov, 1949, Sacmariella Kuloeva, 1967”.

The revision of Opokiella is relevant for two reasons. Firstly, it is established that Opokiella
species of different ages possess somewhat different hinges. This difference may form the
basis for a phylogenetic scheme of Opokiella, and can be used for the development of a zonal
scheme.
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Secondly, on the basis of external signs, the genus Opokiella is close to the non-marine
bivalves described by L.R. Cox (1936) under the provisional name “Carbonicola’, from the Upper
Permian (Lopingian) of Tanzania.

This may indicate a bipolar distribution for Opokiella, which is not uncommon in Permian
non-marine bivalves. In particular, Palaeomutela Amalitzky, 1892 and Palaeanodonta Amalitzky,
1895 are characterized by a bipolar distribution (Silantiev, Urazaeva, 2013; Silantiev, Carter,
2015) as well as some Angaridian genera (Silantiev et al., 2015).

This study was partly supported by the Russian Foundation for Basic Research (project no.
16-04-01062).
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USING OF LITHOGEOCHEMICAL AND GEOPHYSICAL DATA FOR THE SOLIKAMSK
FORMATION STRATIFICATION OF VERKHNEKAMSKOE DEPOSIT

Tatyana A. Utkina

Perm Federal Research Center, Ural Branch, RAS, Perm, Russia

NMPUMEHEHUE OAHHbLIX TIUTOXUMUU U TEODPU3UKU ANA CTPATUDUKALIUA
COJIIMKAMCKOW CBUTbl BEPXHEKAMCKOIO MECTOPOXOEHUA

T.A. YmKuHa

lMepmckuli ghedeparbHbil uccriedosamernbCKull yeHmp Yparnbckoeo omoeneHusi Pocculickol akademuu
Hayk, lNepmb, Poccus

Convkamckasa cBuTa, XapakTepusyloLascs pes3kor BepTUKarbHOW W nateparnbHoOW auum-
anbHOWM M3MEHYMBOCTLIO 1 3aBepLUatoLLas pa3pes HMKHENEPMCKOro 3BanopmuToOBOro KOMMIIEKCa,
Bbina cpopmmpoBaHa B HayanbHbIN Nepuog TPaHCIPECCUBHOIO LMKNa paHHENepMCKOro Mops,
Korga Lo rnocTeneHHoe pacnpecHeHue PeriMKTOBOW KyHrypcKow naneonaryHbl. [lepsble no-
NbITKN CTpaTudmMKauum ConmkaMmcKkon cesutbl Bbinv caenaHbl ewe B Havane XX B., Korga reo-
norn Ypanbckoro reonorudeckoro ynpasnenus b.. CanernH n A.N. benonukos pasgenunu ee
Ha [Be TOMWM: COMSAHO-MEepPrenbHy U TeppureHHo-kapboHaTHyto (MBaHoB, BopoHoBa, 1975).
lMo3gHee npuMeHeHue aaHHbIX ramma-kapoTtaxa (TpeTbsakoB, CanernH, 1981), a Takke koppe-
naums n aHanua 540 ckeaxuH (TpanesHukos, 2015) No3BoNUNKU BbIAENUTL B CTPOEHUN COMNUKaM-
ckom cBuTbl 10 penepHbIX CNOeB, NpeaCcTaBNeHHbIX KAMEHHOW COMbIO U TMNCOBON (TIIMHUCTO-
rMncoBomn) NOpPoaoN.

[ns BbIABNEHWS AOMONHUTENBHBIX MAapPKUPYHOLLMX NPU3HAKOB HAACONEBOW TOMLLM NPUMEHSST-
cs1 buocTtpaturpadudeckmni metop (VMiBaHoB, BopoHoBa, 1975), a Takke aHanus pacnpegeneHus
no paspesy pacCcesHHbIX AfIEMEHTOB, BUTYMOB M CMOPOBO-MbIbLEBOrO Komnnekca (TpeTbskos,
CaneruH, 1981). lNepBbI He Halen CBOEro NnpuMeHeHnsa Benay 6egHocTy n ogHoobpasna day-
HUCTUYECKOro MaTepuana, a nocnegHne, HECMOTPsi Ha CBOK AENCTBEHHOCTb, HE MPUMEHSIIOTCA
B CBSA3WN C UX TPYOOEMKOCTbHO.

B 2015 r. HaMun oNs BbIACHEHMS NTIUTOXMMUYECKUX OCOBEHHOCTEN NOPOA CONMMKAMCKOMN CBUTbI
ObINT NpoaHanNM3npoBaH XMMUYECKUIA cOocTaB 06pa3LoB MUHUCTO-KapboHaTHbIX Nopog, oTobpaH-
HbIX NPW NPOXOAKE LUAXTHbIX CTBOMOB CTposLeroca YCTb-ANBUHCKOrO pPyAHMKA, a NOoMyYeHHble
pesynbratbl OblM paccynTaHbl HA TPU HOpMaTuBHbIE ddasbl: KanbUMT, AOIOMUT U FMUHUCTbIE
MuHepansl (KanvHuHa, Yankosckun, 2015).

AHanus pacnpegerneHus Kanbuuta B nopogax ConmkaMcKom CBUTbI MO3BOMNUI pacysieHnTb ee
Ha 21 yuknuT (10 — B consiHo-meprenbHou Tonuwe 1 11 — B TeppureHHo-kapboHaTHow). B npege-
nax Kaxgoro UuKnuTa cogepxaHue Kanbumuta yMeHbLuaeTCcs OT nogoLwBbl K Kposrie. OTMmeye-
HO, YTO K OCHOBAHMIO HEKOTOPbIX LIMKMUTOB NMPUYPOYEHbI MAKCUMYMbl COAEPXKAHUSA TIIMHUCTOMO
mMaTepuana, K Bepxam — Mnpocnoun cynbdartoB, Torga Kak MakCUMyMbl codepXaHus gornomuta
TArOTEIOT K cpeaHen-BepxHen Yyactn. K coxaneHmo, HeCMOTpPS Ha CBOK 3(P(PEeKTUBHOCTb, AaH-
HbIl MeTO4 UMeeT OOHO CYLUEeCTBEHHOEe OrpaHudeHue B NpoBedeHun — Onis ero peanunsauuu
Heobx04MM KepHOBbIM MaTtepuarn, YTo OrpaHN4YMBaEeT ero NpMMeEHEHne K paHee NpobypeHHbIM
CKBaXXMHaM, MO KOTOPbIM KEPH HE COXpaHWUICS.

ConocTtaBneHne AaHHbIX NUTOXMMUN U reodU3NYECKNX UCCNEAOBaHUN CKBaXWH (YTKMHA,
2017) nokasano ux XOpOoLlyK COMOCTaBUMOCTb. AHanu3 KpvBbiX BOKOBOro U ramma-kapoTaxa
MO3BONWN pasfenuTb paspes Haaconesblx nopog Ha 33 uuknuTa (16 — B consiHo-meprenbHon 1
17 — B TeppureHHo-kapboHaTHON). B npegenax kaxxaoro UMKNuTa cogepxaHue rmmHucTon dassl
yMeHbLLAEeTCs OT NOAOLLBLI K KPOBIe (NageHne KpMBOW raMma-KapoTaxa), Torga Kak K BepxXHeu-
cpenHen 4YacTu BblOeNeHHbIX LMKIUTOB NPUYpPOYEHbl MakCUMYyMbl COAEPXaHUA OONOMUTOBOIO
M TMNCOBOro Matepuana (MMKu Ha KpMBoW BOKOBOro kapoTaxa). [JaHHble UUKNUTbI OTAMYalTCa
OT TeX, YTO BbInu BblAeNeHbl N0 AAHHBIM FINTOXUMWN, MEHbLUEN MOLLHOCTbLIO, O YeM CBUAETENb-
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CTBYIOT UX MoJalibHble UHTepBarbl: ANS COonsiHo-MepresibHon Tonwm — 3—4 1 8-9 m, ansa Tep-
pureHHo-kapboHaTHoW Tonwm — 8—9 M, Toraa Kak Ha KpuBbIX JIMTOXMMUM OHU paBHbl 4—6, 8—10
n 10-12 m cooreeTcTBeHHO. Npeanonaraercs, YTO MeHbLUAass MOLLHOCTb BblAENEHHbIX LNKIN-
TOB NO JaHHbIM raMMma-KapoTaxa MOXeT ObiTb CBsi3aHa C MEHbLUMM Wwarom cbemMku (npu MNC
B npegenax ogHoro metpa dukcupyrotca gaHHble B 10 Toukax, Torga kak otbop obpasuos ans
NNTOXUMUN COCTaBMSAN B cpeaHeM 1—2 TOUKU 1 pexe).

AHanua pacnpegeneHns MOLLHOCTEN LMKAUTOB MO paspesy rnokasasn, YTO B HUXHEW 4YacTu
KaK CONSAHO-MeprenbHOW, Tak U TeppUreHHO-KapOboHaTHOM TOMLWM NPOUCXOAUT YepenoBaHue
LMKNUTOB C MakcumaribHOM U MUHUMAaribHOM MOLLHOCTbLIO, YTO OAaeT BO3MOXXHOCTb rOBOPUTb O
PEe3KoM CMEHE YCNOBUIN ceanmMeHTaLmm B conmkamckomM baccenHe. lNpeanonaraeTcs, YTo Takas
CMeHa MOXeT ObITb CBA3aHa C HEYCTAaHOBUBLUMMCS TEKTOHUYECKUM PEXMMOM B COSTIMKAMCKOM
BaccenHe: cunbHasg U3MEHYMBOCTb B PaHHECONIMKAMCKOE BPeEMS (HUXKHAS YacTb CONSAHO-Mep-
rerlbHOM TOSLWM), CMEHMBLLASACS OTHOCUTESbHO ANIUTENbHBIMU CMOKOMHBIMWU NepuogamMm Bo Bpe-
Ms1 HAKOMMNEHUSA BEPXHEN YaCTU CONMAHO-MEPreNnbHOM TOMLWM N TEPPUreHHO-KapbOoHATHOM TONLWM.

Taknm obpa3om, COBMECTHOE MPUMEHEHWE OaHHbIX NIMTOXUMUU U TeodPU3MKM NO3BONSET
yCneLwlHo cTpaTuduumMpoBaTh pas3pes3 CONMKaMCKOn CBUTbI BepxXxHeKaMCKOro MeCTOpPOXAEHNS, a
MEeTOoAbl CYLLLEeCTBEHHO MOBbLILWAKT Pe3ynbTaTUBHOCTL N aEKTUBHOCTL Apyr Apyra. OrpaHuye-
HUeM Ans NpoBeAeHnsa NoAoBHbIX MCCNEeAoBaHUI ABNAKTCA 30HbI PA3BUTUSE TEKTOHUYECKUX Ha-
PYLUEHUIN N TMNEPreHHbIX NPOLEeCCOB, KOTOPbIE BbI3bIBAKOT CyLLECTBEHHOE U3MEHEHNE COocTaBa
nopoa N nx pnanyecknx CBOUCTB.

MBaHoB A.A., BopoHoBa M.J1. BepxHekamckoe MecTopoxaeHue kKanumnHelx conen. Jl.: Hegpa, 1975.
219 c.

KanuHuHa T.A., Yankosckun U.A. JIutoxmummna nenmutoMopdHbIX NOpos CONMKamMcKkon cBuTbl BepxHekam-
ckoro mectopoxaeHus conen // FopHoe axo. 2015. Ne 1 (58). C. 28-32.

Tpanesnukos [1.E. OcobeHHOCTU 0CaKOHaKOMMEHUS B CONMKaAMCKOe BpeMs B npeaenax BepxHekamcko-
ro mectopoxgeHus // Npobnembl MUHepanoruu, neTporpadum n metannoreHmm: ¢b. Hayu. cT. [Nepmeb:
Mepm. roc. yH-T, 2015. Bein. 18. C. 223-229.

TpetbsikoB KO.A., CanernH b.M. Ctpatudukaumsa constHo-MmepreribHOM TomwmM paroHa BepxHekamckoro
MECTOPOXAEHUSA KanuinHblx conen // CTpoeHne n ycnoBus 06pas3oBaHMS COMNEHOCHbLIX (hopMaLuii.
Hosocumbupck: Hayka, 1981. C. 52-59.

YTkmHa T.A. O koppensLmmn IMTOXMMUYECKUX N reoddU3nYecknx gaHHbIX B Hagconesbix Tonwax BKMC //
CTtpaterusa 1 npoueccbl 0CBOeHUs reopecypcoB: ¢b. Hayd. Tp. Nepmb: 'V YpO PAH, 2017. Bein. 15.
C.12-17.
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PERMIAN DEPOSITS WITHIN THE WESTERN PART OF KHANTY-MANSI
AUTONOMOUS AREA (WESTERN SIBERIA)

Natalya P. Yakovleva, Galina P. Myasnikova

Al «Scientific and Analytical Center for Rational Subsurface named after V.I. Shpilman», Tyumen, Russia

NEPMCKMUE OTNOXEHUSA B MPEQENAX 3ANAOHOM YACTU XMAO
(3ANAOHAS CUBUPb)

H.I1. Slkoenesa, I.[1. MsscHukoea

AY «HayuyHo-aHanumudeckul ueHmp PayuoHanbHo20 Hedporonb3oeaHus um. B.U. LlinunsmaHa»

ParioHmpoBaHne nepmcknx otnoxeHun Ha tepputopumn XMAQO — CnoxHbIA BOMPOC, B CBA3N
C HeBOMbLUMM KONMNYECTBOM CKBaXXWH, BCKPbIBAKOLLMX TakMe OTNOXEHUSA, a Takke C 4OCTaTO4HO
MarbIM KONIMYECTBOM HaxO4OoK, NPUrOAHbLIX ANS onpeaeneHus sospacta. B «PelwweHuax mexse-
AOMCTBEHHOro cosellanus...» (1999 r.) otmevaetcs, 4to «Ha Tepputopumn 3anagHo-Cubupckomn
PaBHUHbI YCTAHOBUTb B OTMOXEHUSX NEPMU CNOWU, COOTBETCTBYIOLLME CTaHAAPTHBIM 30HaM, He
npeacTaBnaeTcss BO3MOXHbIM U3-3a hparMeHTapHOCTN KEPHOBOro MaTepmana n pegkoro npu-
CYTCTBUS MCKOMaeMbIX opraHnamoBy (PewweHus ..., 1999).

Ha tepputopum 3anagHon Cnbupmn ocagkoHakonneHne nponcxoamnno B OCHOBHOM B paHHEM
N cpegHeM naneosoe, B Te4eHne kapboHa 1 nepmu (BpeMSA OKOHYaHWS repLUHCKON cKagyarto-
CTW) TeppUTOPUA UCMbITbIBarNa BO3abiMaHue, B pesynsrarte, OTIIOKEeHUs He Hakannueanuce. OT-
HOCUTENbHbIV BO3PAaCT OTIIOXKEHUIN OXapaKTepU3oBaH CNOPOBO-MNbIfbLEBLIMN HAXOAKaMN B eau-
HUYHbIX CKBaXXMHaX.

B 3anagHomn yactn XMAO B ckBaxuHe 111 [oNOBMHKNMHCKOW BCKPbIThI JOKOPCKUE OTIIOXKEHUSA
(h-200 m). Mo matepunanam 3.B. JlawHeBon B UHT. 2115-2125 M, npegctaBneHHoM 6asanstamu
BO3pacT nopof coctasun 261+9 mnH net (K-Ar-metoga), 4to cornacHo OCLU (2014 r.) cooTBeT-
cTBYyeT Tatapckomy otaeny P,. Ha nepmckux OTnoxeHusx TonuwmuHon 60 m 3aneraroT OTrioxe-
HWA TYPUHCKOM cepum B MHT. 2102—1961 M, Bo3pacT KoTopbIx onpeaerneH no Cl1 koMmnnekcy kak
BEPXHEONEHEKCKIN aHu3unickui (T, o-T, a).

NHTpy3uBHbIe nopoabl, obpamnstowme Tpnacosble rpabeHbl, NpeacTaBneHbl B OOMbLIMH-
CTBe Clly4aeB rpaHMTamMu Nepmckoro sospacTta. B npegenax Yeart-XaHTbl-MaHcUnckoro cpemH-
Horo maccuBa, ckBaxuHon Cesepo-HanuHckasa 31- Ha rmy6buHe 3050-3055 M 6binun BCKPbITHI
rpaHogmopuTbl, K-Ar n3oxpoHa KoTopbIX (Mopoga 1 MuHeparnsl) gana sospact 23012 MiH ner.
YuntbiBasg MHTEHCUBHbIE BTOpPU4YHbIE MpeobpasoBaHusa nopogbl, A.lL Kneu, B.A. KoHTopoBny
M Op. NONyYeHHbIN BO3pacT TPaKTYKOT Kak BpeMsi NOCneaHero TeKTOHOTEPMarnbHOro cobbitus,
00yCnoBnNEeHHOro BbiBEAEHNEM FPaHOAMOPUTOBOrO MacCuBa B BEPXHME TOPU3OHTbI KOPbI Mpu
TpracoBoM pudgtoreHese. [onyyeHHas n3 atux xe rpaHogmoputoB Rb-Sr n3oxpoHa gokasbl-
BaeT paHHENepMCKMIN BO3pacT COBCTBEHHO MarmMaTmMyecKkoro BHeapeHust 3Toro maccmea [3]. Ko-
NNYECTBO CKBaXMH, BCKPbIBLUMX BYMKAHUTbI KUCNOrO cocTaBa (MHTPY3MBHOIO M 3pdy3NBHOIO)
Ha Tepputopun XMAO-HOrpbl NnpMMepHO paBHO KONMMYECTBY CKBaXKWH, BCKPbIBLUMX GasanbTbl.
MHTpy3MBHbIE NOpOAbl KACNOrO COCTaBa, BCKPbITbIE CKBaXXWHAMW, pacnonoXeHbl B Henocpea-
CTBEHHOW 6nMmn30ocTn oT 3ddhy3nMBOB KUCMOMO 1 OCHOBHOIO CocTaBa. YTO NOATBEPXKOAET TECHYIO
CBSA3b MeXay NNyTOHUYEeCKUMU, CyOBYNKaHUYECKUMN U BynkaHndyeckumu obpasoBaHusmu. OT
rMyOUHHBIX NNYTOHNYECKMX TEN OTBETBMAKTCH MOABOAALLME KaHarbl BYFIKAHOB, 3aMnOfHEHHbIE
3acTbiBLUMMM pacnnasamu (Pact, 1982). No TpelwumHam, paccekatowmm KpoBnio MarMaTtu4ecko-
ro oyara, Mmarma nogHumManacb Ha NOBEPXHOCTb M TakMMm obpas3om nutana ByrkaHbl. Kucnble
ahpy3nBHbIE NOPOALI, BCKPbITbIE CKBaXXMHaAMK B npeaenax PoroxxHmkosckon rpabeHoobpasHom
BnaguHbl, B.C. boukapes, T.A. KopoBuHa 1 gp. BblAensaoT B OTAEMNbHYHO, CaMOCTOSTENbHYIO
«POrOXXHWKOBCKYH Cepuio» nepmo-TpmacoBoro Bo3pacta (boukapes, 2009, KoposuHa, 2009).
BbinonHeHHble B naneoHTonornveckon nadopatopmm 3anCubHUMHW npu yyactum J1.M. Meg-
BeeBOoW Ha PoroxHnkoBcKon nnoLwaan nanuHonornyeckue nccneaoBaHus u onpeaerneHue ab-
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contoTHoro Bo3dpacTta U/Pb nM30TONHbIM METOAOM Ha 3epHax LMPKOHa nokasanu, 4To Marmatu-
Yeckre npouecchbl (hopMUPOBaHUS NopoA AaTupykoTea T,—P, BpemeHem B anano3oHe 245-255
MIH nert. MNManuHonormyeckne nccnegoBaHust MMHepanu3oBaHHbIX CIK B ByfikaHOreHHbIX Nopo-
Aax noaTBepXxaatT N30ToNHble aaTuposkn (KoposuHa, 2009).

B ckBaxuHax PoroxHukoBckon nnowagun 6uinn obHapyXeHbl MMOCNOpPbl BEPXHENEPMCKOro
Bo3pacTta. B ckB. 749 c m 2821,4 m, 2820,8 M B Tychax obHapyXeHbl MMHepanM3oBaHHbIE MUO-
crnopbl, NpeacTaBneHHble ABYX-, TPeX-, YeTbIpex- U MHOFOMELLKOBOW MblfbLIO BEPXHENEPMCKOro
BospacTta P,. B rnuHMCTOM anesponunTe ckB. 756 B UHT. 2680—-2686 M oBGHapyeHbl M1UHepanu-
30BaHHble, yrneduumnpoBaHHble 1 aMopHbIe MMOCNOPbLI BEPXHEN nepmn: Bascanisporites sp.,
Taeniaesporites sp., Fuldaesporites sp. YyTb Bbllle B 3TOM Xe MHTepBasne, CNOXeHHOM Tydo-
nec4yaHuKoM, HanaeHbl Mmocnopbl P, Bascanisporites sp. (Ympkos, KoposuHa, WagpwHa v ap.,
2016).

B npepenax Enusaposckoro npornba npobypeHa cks. 30 CeBepo-ApkaHOBCKasi, B BYyriKa-
HOreHHO-TEPPUreHHOM necyaHuke B ABYX MHTepBanax 3193.6-3200 m n 3247.4-3254.8 m no
cnopam u nbinbue C.U. NypToBon onpegeneH NpeanonoXuTesribHO No3aAHENEPMCKUA-paHHETPK-
acoBbll BO3pacCT.

Taknm obpasom, 3a nocregHee BpeMs nosiBunacb HoBast MHopMauus 06 OTNOXEHUSX, BO3-
pacT KOTOpbIX onpeaenseTcs kak nepMckui. lNoaseprnmce cywectTBeHHOM nepepaboTke Mexay-
HapoaHas cTtpaTturpaduyeckas cxema u obuwias cTpaturpadudeckas Lwkana nepmMckon cucre-
Mbl, YTO JOIMKHO HaNTU OTpaxeHue B pelleHnax MexBeqoMCTBEHHOIO COBELLaHMS MO NePMCKOW
cuctembl 3anagHon Cunbnpun. Heobxogmmo ganbHenee KOMNEeKCHOe n3yvyeHne nepMckmx oT-
NOXeHUN 1 aeTanbHoe onpegeneHne nx sospacta. [lepMcko-TpMacoBble OTNOXEHUS ABMNSAIOTCA
Hanbornee nepcnekTUBHbIM 06BEKTOM NOUCKA YrNeBOLOPOAHOIO Chipbs B AOKOPCKOM KOMMSEKCe.
CornacHo oLeHKe pecypCoB NePMCKO-TPMACOBbIE OTNOXEHUSA BMeELLLaoT OKONMo 6 mnpa T yrne-
BOAOPOAHOIO CbIPbS.
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Ne 3—4. C. 86-93.

209



UPPER TRIASSIC - LOWER CRETACEOUS SANDSTONE RESERVOIRS
IN THE SYRIAN EUPHRATES GRABEN: SEDIMENTOLOGICAL REVIEW

Yousef Ibrahem’, Morozov Viadimir’

! Institute of Geology and Petroleum Technologies, Kazan Federal University, Republic of Tatarstan,
Russian Federation; ibrahem.youseef@mail.ru

Euphrates Graben is located in the eastern part of Syria (Fig.1- A). It consists of a failed
Mesozoic rift system covering an area of 100 x 200 km. The upper Triassic - lower Cretaceous
(Mulussa F and Rutbah reservoirs) are approximately 1200 m thick (Fig.1- B), their deposits
almost cover the whole graben (Fig.1- C), and contain 70-80% of the hydrocarbon volumes within
the area. The petrological investigation showed that the sediments are composed of floodplain
claystones interbedded with medium grained fluviatile sandstones. The main abundant litho
facies are paleosols, braided river channels, crevasse splay, flood plain shale and over bank
sands (Fig.1- D). The depositional environment ranges from a low-energy, wet, highly vegetated
fluvial system to a high-energy, relatively dry, braided fluvial system (Fig.1- D).
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Fig.1. (A)-Schematic of Syria and Euphrates Graben. (B)- Stratigraphic column of the reservoirs levels.
(C)- Depositional environments. (D)- upper Triassic — lower Cretaceous distribution map
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The sandstones intervals range in thickness between 1 to 20 m; they consist of single to
multistory sandstone bodies (Fig.2- A). It is mainly quartz arenite, fine to medium grained 150
to 500 uym, well-sorted, forms good reservoirs when it does not contain clay materials as matrix
or detrital components (Fig.2- B, C, and D). The porosity is between 10 to 17% consisting of
intergranular pores of 25 to 200 ym.

The claystone intervals are different in color and structure; at the bottom of the section, they
are dark grey to black, rich in illite and show high potassium content. At the middle part section, the
claystone is usually rich in kaolinite and shows low potassium content and a color between medium
to light grey (Fig.2- A). At the upper part, the claystone is very variable in color and composition
but is still dominated by illite/smectite assemblages and shows high content of potassium.

Petrographic and petrological investigation combined with Scanning electron microscope
SEM, X-ray diffraction XRD, EDS and core analysis has been used to assess timing of growth and
origin of minerals and cements and diagenetic characteristics. Conspicuous authigenic phases
within the sandstones include quartz overgrowths, kaolinite, pyrite, siderite, ferroan dolomite,
anhydrite, chlorite and authigenic hair-like illite (Fig.2- F, G and H). The diagenetic history of
the reservoirs has been greatly influenced by early diagenetic processes which included clay
infiltration of sandstones, and the precipitation of authigenic quartz, kaolinite, siderite and pyrite.

These early diagenetic processes caused significant porosity loss within the finer grained
and texturally less-mature sandstones. Durial burial bicarbonate solutions migrated through
the sandstones locally precipitating extensive ferroan dolomite. Kaolinite also precipitated as
microporous, pore-filling aggregates.
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Fig.2. (A)- Upper Triassic — Lower Cretaceous section combined with XRD analyses.
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ON METHODS FOR IMPROVING TECTONIC PRECONDITIONS FOR THE
SEARCH OF HYDROCARBON DEPOSITS BASED ON THE GEODYNAMIC STUDY
OF THE VOLGA-KAMA ANTECLISE

Haidar G. Zeenatov

ZAO NPO “Geotraverse”, Kazan, Russia

O METOAMKE YCOBEPLWEHCTBOBAHUA TEKTOHUYECKUX NMPEAMNOCHLIJIOK
NMONCKOB MECTOPOXAEHWN YIMEBOAOPOOLOB HA OCHOBE U3YYEHUA
FrEOOMHAMUKU FOr0-BOCTOYHOM YACTU BOIMKCKO-KAMCKOW AHTEKINN3bI

X.I 3uHamoe

OOO HIrIIM «r'eompasepcy, KaszaHb, Poccus

1. MNMpencraBneHns o ToM, 4TO: 1) B reonornm eCTb KOHTUHYYM: ANAneKTUYeCcKn HepaspbiBHAsA
1N B3aUMOBNUSIOLLASA CONPSXEHHOCTb B MPOCTPaAHCTBE Y BO BPEMEHU Pa3HOMoOpPSaKoBbIX BriokoB
3eMHOW KOPbl U OCMIOXHALWNX NX ANUCNOKaUUM Kak «opMbl», a OPHbLIX NOPOA, MUHEPAsOoB U,
COOTBETCTBEHHO, MECTOPOXAEHUA MOME3HbIX MCKOMNaeMbIX KaK «COAepXaHusi»; 2) ocagouHble
nopoAbl y4acTByHOT B 06pa3oBaHNN MECTOPOXAEHUIN YrNEeBOAOPOAOB Kak NopoAbl TEKTOHWUYE-
CKM BOBIMEYEHHbIE B Ka4eCTBE KOMMEKTOPOB U MOKPbILWEK, B TEKTOHUYECKU NpegonpeaeneHHble
MNOBYLLUKN ANSA YrMeBoAopOaoB; 3) MECTOPOXAEHMS YrNEeBOLOPOAOB HA BCeN 3emrne UMerT nc-
KNIOYUTENBHO MOMOAOW — MNO3AHENNMOLEH-YETBEPTUYHbIA BO3PAacCT, U MCXOOA U3 MPUHLMNOB
«CTPYKTYPHOW N PyOHOW CUHXPOHHOCTUY» OnpeaensieTcd Heobx04MMOCTb YyCOBEPLLUEHCTBOBAHNSA
TEKTOHUYECKUX NPEeAnOChINTIOK MOMCKOB MECTOPOXAEHUIN FOPHOYMX MOSIE3HbIX UCKOMNaeMblX Ha OC-
HOBE U3y4eHusi, Npexae BCero HeoreogmHamMmukn HedpterasoHocHbIx 6accenHos (HIB).

2. Metogornorua n metoguka reogMHaMUyeckux uccrnegoBaHUM Aris NPOrHo3a U NMoucKoB
MECTOPOXOEHUN TBEPAbIX U rOpYMX MOME3HbIX UCKOMaeMblX U NMOHUMAaHWE «reoAnHaMUKNY,
TEKTOHUYECKNX NPEANOCHINOK NMOUCKOB MPOMBbILMEHHO 3HAYUMbIX MECTOPOXAEHMN MOMNE3HbIX
MCKOMaeMbIX, a TakKe MPUHLMMNbI YCOBEPLLUEHCTBOBAHUSA TEKTOHUYECKMX NPEANOCHINTOK NOUCKOB
MEeCTOPOXOEHUIN NonesHblX Uckonaemblx nogpobHo paccmoTpeHbl B (3uHatos, 2013; 3uHatos,
Edummos, 2011).

3. Ha ocHoBe gelmndpupoBaHnsa pasHoMacwTabHbIX KocMuyeckux cHMMKoB (KC) 1 ncnons-
30BaHMS Ha3eMHOW reorioro-reomnsandeckon n reomopdonormdyeckon nHpopmMauum, a Takke
TEKTOHOOU3NYECKOro aHannsa Bcex MaTepuanoB ObiNn YCTaHOBEHbI OCHOBHbIE CTPYKTYPHbIE
aneMeHTbl, POPMUPYIOLLMECHA B HEOreOANHAMUKE CTPYKTYpbl 3€MHOM Kopbl Bormkcko-Kamckon
aHTeknu3bl (BKA) n tepputopumn Pecnybnukm TatapctaH (PT) U, COOTBETCTBEHHO, CTPYKTYPHO-
KMHEMaTU4eCKMe 3aKOHOMEPHOCTY pasMeLLeHMS N AMHaMMyeckue (B CBETE Noren HanpsikeHun)
ycnosusi oOpMMpPOBaHUS U COXpPaHHOCTM MecTopoxaeHun YB (3unatos, 2015 a, 6).

4. dopMupoBaHME MECTOPOXOEHN rOPHOYUX NoNne3HbiX nckonaemolx B BKA n Ha TeppuTo-
pun PT 3aBUCAT OT reoAnHaAMUKKN permoHa, obycrioBreHHOM Ha BCEM NPOTSXEHUN reoanHamu-
kn BKA kak BHELWWHUMW N BHYTPEHHUMU Tpacnpeccusamu ana BoctouHo-EBponenckon nnunTol,
a TakkKe HeoreoguMHaMU4YeCcKMM BHYTPEHHUM ABUXeHWeM u gedOopMauuoHHbIM B3anmMoaeu-
CTBMEM pPa3HOMOPSAKOBbLIX BIIOKOB 3eMHOM KOPbl 1 (POPMUPYIOLLUXCHA MPUM 3TOM Ha rpaHuuax
1 BHYTpY BNOKOB 0QHONOPSAOKOBbLIX 3TUM Briokam napareHeTUYHbIX AN3bIOHKTUBHbBIX U NMuKa-
TUBHbIX ANCAOKALNNA.

5. lporHo3 BbIABNEHNSA HOBbIX MECTOPOXAEHUN HEPTN Ha OCHOBE BbIABMEHHbLIX CTPYKTYPHO-
KMHEMaTUYECKNX 3aKOHOMEPHOCTEN pasMeLLeHna N reoguHaMmn4ecknx yCrnoBUM COXPaHHOCTU
MecTopoxaeHun HedpTn Ha TeppuTtopumn PT npueegeH B (3nHatos, Ecoumos, 2011).

6. COOTHOLIEHNSA reoANHAMUYECKUX MO3ULNA BU3EUCKNX MECTOPOXKAEHUA KAMEHHOIOo Y,
MECTOPOXOEHUN BUTYMOB B YPUMCKUX N KA3aHCKUX OTIIOXKEHUAX U MacLUTabHOCTU MECTOPOX-
AEHUN HeTM NO3BONAIOT, C OAHOW CTOPOHbI, CYNTATb, YTO NPUTOK YB B BM3ENCKOM BEKe B BEPX-
HWe Criou 3eMHOW KOpbl MOT CYLLIECTBEHHO MNOBMUATL Ha 0bpas3oBaHNe MECTOPOXOEHUN KaMeH-
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HOro yrnsg, a B NAMoLEeH-No34HeNnnencToLeHoBoe BpemMs n 6utymoB, a ¢ pyrom — yCOMHUTBLCS
BO BIIMSIHUM MECTOPOXAEHUN KaMeHHOoro yrns n éutymoB B PT Ha obpasoBaHue n Tem bonee
B «HUCXOOALLYIO» BepTUKaSIbHO BHM3 HaMNpaBreHHYK MNOAMNUTKY TMraHTCKUX MEeCTOPOXOEHWUN
HedTn B PT n B BKA. Takasa Touka 3peHnsa Ha (bopMupoBaHne MeCTOPOXAEHUN HedPTN Ha Tep-
putopun PT, no-engumomy, metadpmnanydHa. B uenom ato xe, No-BUAMMOMY, criegyeT ckasaTb U
0 TEOPETUYECKMX NPEACTABNEHNAX CTOPOHHMKOB BMOreHHoro obpasoBaHms MecTopoxaeHui YB
BO BHYTPEHHWUX YACTSAX KOHTUHEHTanbHbIX NnuT (3mHaTtos X.I., 2015 a).

7. JewmndpupoBaHmne KC 1 COBOKYMHbIN TEKTOHODU3NYECKUI aHan1M3 matepuanos gewnd-
pupoBaHua KC n reonoro-reomnanyeckon nHopmaumm no3sonsieT CTPOUTb NO NPUHLUUNAM «OT
obLero K YaCTHOMY» HEOTEKTOHUYECKME CTPYKTYPHO-KMHEMATUYECKME KapTbl UCCeayemMoro
pervoHa. NMoCcTpOeHHbIE KapTbl U PETPOCNEKTUBHbLIN aHann3 pasMeLLeHns 4peBHNX daunn u nu-
Togaumii Ha OCHOBE TaKMX KapT MO3BOMSIOT YCTAHOBUTb CTPYKTYPHO-KMHEMATMUYECKME 3aKOHO-
MEPHOCTU pasMeLLEHNA MECTOPOXAEHNIN FOPOYUX NOSIE3HBIX UCKOMAaeMbIX: YCTOMYMBO NOBTOPS-
IOLLLYHOCS1 CBSA3b ONpeferieHHbIX reHETUYECKNX TUNOB N BUAOB roOpPHYMNX NOME3HbIX UCKOMAeMbIX C
onpegenieHHbIMK No MexaHn3My obpasoBaHus MCNOKaUMsaMK, a Takke chopMynupoBaTth npea-
CTaBlieHMsi 0 ANHAMMYECKUX (B CBETE NONEn HanpsbKeHuin) ycnosBmusax obpasoBaHusi, COXpaHHO-
CTV (M NOANUTKN MeCTOpPOXAEHUN YB) 1 YHNUTOXEHUST MECTOPOXKAEHWIN MONE3HbIX MCKOMaeMbIX.

8. 3a nocnegHue 20 net B BEPXHUX CNOSAX 3eMHOM KOpbl PT, Kak COCTaBHOM YacTu «CTaporo»
HI'b — BKA, rae npegenbHo peanu3oBaHa « AHTUKNMHaNbHast Teopusi obpasoBaHNA MECTOPOXK-
AeHun HepTn Abuxa» ONSA BbIABNEHNA MENKNX MecTopoxaeHun YB B ocagodHom vexne BKA,
HacTOMYMBO NPoOBOAMNUCE nog pykosoactBom P.X. MycnvmoBa NpOrHO3HO-NOUCKOBLIE MCCHe-
AOBaHMSA MO BbISIBIIEHUIO MECTOPOXAEHUA YB B Kpuctannnyeckom dyHaameHTe Tepputopum
PT. YuntbiBas BoBnevyeHHOCTb Ha Tepputopusax BKA n PT B HeoreoguHamunky bopMUpoaHus
MHOIMX HEPTEHOCHbIX B3OPOCO-HAABUIOBbLIX aHTUKIMNMHANEN N UX KYNIUCHbIX PSOOB — «BasrioB»
nopog Kpuctannndeckoro yHaameHTa, a Takke HECOMHEHHYHO MOABEPXEHHOCTb KpucTannum-
4YecKkoro pyHaaMeHTa HeoreogMHaMn4YeCKUM npoLeccam, NO3BONAKT NPEASNIOKUTL creayoLlee:
B OCHOBY MepPCNeKTUBHOIO NporHo3a M NoOUCKOB MecTopoxaeHun YB B kpuctannuyeckoMm goyH-
AameHTe Tepputopun BKA n PT cnegyeT nonoXmtb pacCMOTPEHHbIE YCOBEPLLUEHCTBOBAHHbIE
Heo- 1 B LIeNIoM reogmMHaMu4eckne npennochbisikvu NOUCKOB MECTOPOXAEHNA rOPHOYMX MOSIE3HbIX
nckonaemblx (3uHaTtos, 2015 a, 6; 3uHartos, Ecdmmos, 2011).
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B Pecnybnivke TatapcTaH // QneKkTpoHHbIV XypHan «mybuHHasa HedTb». Tom 2. Ne 12. 2014. C. 2007—-
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Zinatov_Theses-1.pdf

3uHatoB X.I[. O BapmaHTax NposBfeHUs ByfiKaHU3Ma 1 3eMAETPACEHNA Kak rmyOuHHbBIX dhakTopoB cop-
MWUPOBaHNS MECTOPOXAEHWI YITIEBOAOPOAOB U MX NMPUMEHEHNE NPU HEOreo4MHAMNYECKUX NCCIeao-
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AN IMPACT OF THE VOLGA-KAMA ANTECLISE GEODYNAMICS
ON THE FORMATION OF FACIES OF SEDIMENTARY DEPOSITS:
A RETROSPECTIVE ANALYSIS

Haidar G. Zeenatov

ZAO NPO «Geotraverse», Kazan, Russia

PETPOCMEKTUBHbIA AHANU3 BIIUAHUA TEOAUHAMUKN
IOro-BOCTOYHOW YACTU BOIMKCKO-KAMCKOW AHTEKIU3bI
HA ®OPMUPOBAHUE JIUTO®ALIUA N ®ALIUA OCALOYHBLIX OTNIOXEHUN

X.I 3uHamoe

3AO HINO «eompasepc», KasaHb, Poccusi

1. MNpw nuTonoro-naneoreorpacuyecknx, NaneoTeKTOHNYECKUX 1 dhaunanbHbIX PEKOHCTPYK-
LUMAX NPaKTUYECKM He NPUBIEKaloTCA pearibHble pa3HonopsaKoBble Aucnokaumm. Bmecte ¢ tem
ANanekTMYecKkn HepaspbliBHAs 1 B3aMMOBIMSAIOLLASA CONPSXXEHHOCTb B MPOCTPAHCTBE U BO Bpe-
MEHW TEKTOHUKM KaK « (POPMbI» N FOPHbIX MOPOA Kak «coaepKaHns», a Takke yyactune ocafoudHbIX
nopog B 06pa3oBaHUN MECTOPOXAEHUN YINEeBOAOPOAOB, «BOBMIEYEHHbIX», B KA4ECTBE KOMekK-
TOPOB U MOKPbILLEK, B TEKTOHUYECKU-NpeaonpeaeneHHble NoBYLLKN ANS YrNeBoaopoaos, onpe-
AensietT Heob6xoAMMOCTb YCOBEPLLEHCTBOBAHUSA KPUTEPUEB NPOrHO3a M MOMCKOB MECTOPOXAEHMWM
yrneBogopoaoB Ha Tepputopumn Bormkcko-Kamckon aHTeknn3bl, B YaCTHOCTU Ha TeppuTtopun Pe-
cnybnukn TatapctaH, Ha OCHOBE CUHTe3a Goratenwero hakTM4eckoro marepuarna no uccrnego-
BaHWIO nuToaunn n dpaumm ot YeTBEPTUYHOIO A0 NO34HEAEBOHCKOro BpEMEHM C pesyrikTatamu
reogMHamMmyecknx mccrnegoBaHuin. CoBpeMeHHble MPeACTaBfeHnsa reonoroB-HePTAHMKOB 00
NCKNIOYMUTENBHO MOMNOAOM BO3pacTe MECTOPOXAEHUIN YrNeBogOPOAOB 1 O HOBEWLLEM BPEMEHU
nocriegHen, BO3MOXHO, NPOAOIMKaLWENCa U cenvac, dasbl (oOpMUPOBaHNA 3anexen yrneso-
AO0POAOoB, onpeaensT BO3MOXHOCTb Ha4aTb TakoW CUHTE3 C CUHTE3a AaHHbIX 0 (POPMUPOBAHUS
nutohauun n daumn ¢ HeoreogUHaMMYECKMMU UCCNEOBAHNAMU, N YXKE Ha UX OCHOBE Npo-
BECTU PETPOCNEKTUBHbIE PEKOHCTPYKLUMU CBSA3M — CONPSXXEHHOCTU (hOPMUPOBaHNA nuToaunm
1 cbaLmm, COOTBETCTBEHHO, ByayLLMX NOPOA-KONNEKTOPOB 1 NOPOA-NOKpbILEK ¢ Bonee apeBHeN
reogMHaMmuKON 1oro-BOCTOMHOM YacTu Bomkcko-Kamckon aHTeknmsbl (3uHatos, 2015) .

2. Ha ocHoBe gelumdpupoBaHUsa KOCMUYECKUX CHUMKOB Y MHTeprpeTaumm aHHbIX gewmnd-
PUPOBaHNA C UCNOMb30BAHWEM rEO0NOro-reoMU3NYECKMX OaHHbIX OCHOBHbLIMU CTPYKTYPHbIMU
anemMeHTaMn OPMUPYIOLLENCH CTPYKTYPbl BEPXHEW YacTun nutocdepbl toro-soctoka BKA saB-
nawTca: 1) HeoTekToHMYeckne BNokKM NepBoro nopsigka, NpeacTaBreHHble CBOUMU KpaeBbiMU
Yactamu (Betnyxcko-Bartckun, Wxescko-MNepmckuin, MpuBormkckuin n KOxHo-Tatapcko-Ipu-
opeHByprckmin), a Takke BXxogsLme B X CoctaB Bnokn 3eMHOM Kopbl 6oree BbICOKMX NOPSIAKOB;
2) norpaHnyHble — MeXOrOKOBbIE 30HbI Pa3fOMOB yOOKOro 3anoXeHUa U BHYTPMONOKOBbIE
pasnombl 6onee HU3KUX NOPSAKOB; 3) NPUPa3NoOMHbIe NNUKATUBHbIE ANCITOKaLMN — NOKanbHble
AHTUKNNHaNbHbIE U CUHKMMHAmNbHbIE CKNagkun, obpasyolme BAOMb Pa3HOMOPSOKOBbIX pasno-
MOB KYINUCHbIE psifibl — Baribl, KOTOPblE Pa3BUTbl HA rPaHMLAax U BO BHYTPEHHUX YacTaX Briokos;
4) 4yeTBEPTUYHbIE SPO3MOHHO-TEKTOHMYECKNE NPMPAa3NIOMHbIE BNaauHbl; 5) KonbLEeBbIe CTPYKTY-
pbl. PopMUpPOBaHME COBPEMEHHOM CTPYKTYPbI 38MHOWN KOpbI Tepputopumn PecnybnukmTaTapcTtaH
B cocTaBe Bormkcko-Kamckon aHTeKknmM3bl NPOUCXOANT MoA AaBfieHMeM C BOCTOKA, CO CTOPOHDI
Ypanbckoro HEOTEKTOHUYECKOrO OpOreHa, u ¢ tora, co cTopoHbl OpeHbyprcko-IyrayeBckon nu-
TONNacTWHbI, B pesynbraTte pa3suTus MNpukacnuinckon snaguHel (3uHatos, 2015).

3. OtcyTtcTtBMe Ha Tepputopumn HOxHo-Tatapcko-ITprnopeHbypckoro «merasana» nopog na-
rnieoreHa n Me303051 CBMAETENbCTBYET 06 MX 3pOANPOBAHHOCTU B XO4E HEOTEKTOHMYECKOTO €ro
dopmupoBaHus. CUHTE3 JaHHbIX NUTONOro-naneoreorpauyecknx KapT 4ns nepMcKoro nepu-
ona Bomxkcko-Kamckon aHTeknuabl (MrHatees, 1976), kapT dauyun TypHenckoro apyca (Mycnu-
MoB 1 ap., 1999), cxem NaneoTekTOHUKN PPaAHCKOro N haMeHCKOro BpeEMeHU, KapT CyMMapHbIX
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MOLLHOCTEN [EBOHCKMX M KapOOHOBLIX OTNOXeHun ana Tepputopun Pecnybnukn TaTtapcTaH
(XncamoB n ap., 2006) ¢ HeoreognHammudeckumm mogensimm Bormkcko-Kamckon aHTeknmnsbl
B ee cocTaBe Tepputopum Pecnybnuku TaTtapctaH no3BONus KOHCTaTMpPOBaTh, YTO HEOTEKTOHU-
YecKkn akTuBHble Bbicbikoropcko-Canmblwicknin n MNMpuBATCKMIA pasnombl: 1) B ceBepoaBUHCKOE
BpeMS onpenenunn 1ro-3anagHyro rpaHidy obnactu cHoca TeppureHHoro marepuana B oca-
AoYHbIN B6accerH Bormkcko-Kamckon aHTeknmn3bl, SBNSsSICb pasnomamMm co B3bpoco-HagBMIoBom
KMHEMaTUKOW; 2) B NO3AHE-, paHHEKa3aHcKoe 1 ByrynbMUHCKO-6anTyraHOBCKOE BpeMeHa CBOUM,
BO3MOXHO, CABUIOBbIM NEPUOAOM PasBUTUSA, OHU CaMU ABIISASIUCb 30HAaMW OCaJKOHAKOMNeHUs
n onpegenunun nosvumio u passutue MmasHoro naneonpornba, no B.U. UrHateesy, Bommkcko-
Kamckon aHTeknusbl; 3) B paHHeKasaHCKoe BPeMs pas3noMbl SABASAMUCH rPaHuLen mexay npe-
UMYLLIECTBEHHO TEPPUreHHbIMU, TePPUreHHO-KapbOTHBIMN MEeOEHOCHBIMU OTIIOXKEHUAMU N U3-
BECTHSIKaMM HOPMaIibHO-CONEHOro Mops; 4) B yPUMCKOM BeKe (LLUEeLIMUHCKOE BpeMsl) AaHHble
pasnoMbl onpegenunu no3uumio Y@OuUMCKon naneorteppachl 1 SBMSnAUChb, No obpasHoMy Bblpa-
XeHuto B.WN. UrHaTbeBa, «rpaHuuen 60opbbbl Cylin 1 Mopsa» 1 0BnacTbio HaKoNMeHUs AenbTo-
BbIX N aBaHAENbTOBLIX OT/IOXEHUM B 30HaX CaMMUX PasfioMOB, KOHTPOSIMPOBABLUMX MOMOXeHne
pycen naneopek; 5) B COnMkaMckoe BpeMs aHHble 30Hbl Pa3fioMOB B LeNIoOM onpeaensnu rpa-
HULy mexay benon nycTbiHen — paBHUHON CyLlen LieHTpanbHbix obnacten Pycckon nnatdopmbl
n Conekamckon naneoteppacon, no B.W. UrHaTtbesy, nposiBuB cebsa B TO Bpems Kak cOpochl;
6) npocnexuBaeTcs BrMsHME paccMaTpuBaeMblX 30H pas3fioMOB U NapareHeTUYHbIX UM pasno-
MOB BTOPOro Nopsiika Ha pasmelleHve dauun n nutodaumi, He TOMbKO Kak UX rpaHul, HO m
Kak gMcnokauumn, KoTopble caMmy KOHTPONMpoBanun ux oopMmpoBaHMe N MOLLHOCTH; 7) B Typ-
Henckom Beke crnabo «pactywemy» KOxHo-TaTtapcko-ITprnopeHbyprckomy «merasany» (Bepo-
ATHO, «pocLleMy» MO MEXaHU3My ero HeoreoauHaMM4yeckoro (opMMpPOBaHUSA: MO MEXaHU3MY
CABUro-B36poco-HaABMIoBoM AMCNOKaLUmM) COOTBETCTBOBaNa nnoLiaab opmMmpoBaHus dauun
3B(OTUYECKON 30HBI LWenbda, KoTopas ¢ 3anaga, ceBepa M BOCToka obpamnsanacb daumsamm
KpYTOro CKnoHa nogBoOAHOM BO3BbLILLEHHOCTW NN NPUBPEXKHO-MENKOBOAHBbIMU, UM NPUBPEXHO-
MESTKOBOAHbIMM U NOABOAHO-AENBTOBLIMU dhaLmsiMn, 1 8) NOCKONbKY toro-3anagHble, 3anagHble,
ceBepHble, U CeBEPO-BOCTOMHbIE Npeaenbl paccMaTpuBaeMoro «merasana» obpamneHsl Kam-
Ccko-KnHenbckon cnctemon npornbos, TO MOXHO nosiaraTb, YTO OH Havan opMUPOBaTLCS Kak
KOHCeAMMEHTaUMOHHas CTPYKTypa B No3gHedpaHCKoe BpeMs U, C TeX Nop NepMaHeHTHO akTu-
BU3NPYACH, pa3BUBAETCS A0 CEroAHSALWHEro AHS.

3uHatoB X.[. O meToauke HedhTErazoBoOro panoHMPOBaHMS Ha OCHOBE M3YYEeHUS reoanHaMnKn Hro-Boc-
TOYHOWN YaCTM BOSMKCKO-KAMCKOMN aHTEKNN3bI. Te3NChl Ha KOHMepeHUmn «4-e KyapsaBueBCKMe YTEHUS»
(Mockea, AO «LU'». 2015 r.). URL: http://conference.deepoil.ru/images/stories/docs/4KR/theses/
Zinatov_Theses-1.pdf
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BIOSTRATIGRAPHIC SIGNIFICANCE OF THE PERMIAN CONCHOSTRACANS
FROM EASTERN EUROPE AND WESTERN SIBERIA

Veronika Zharinova’?, Frank Scholze'?, Vladimir V. Silantiev’, Joerg W. Schneider?

'Kazan Federal University, Russia
2TU Bergakademie Freiberg, Germany

Continental deposits in Eastern Europe (the Volga-Kama region, Russia) and Western Siberia
(Kuznetsk coal basin) are ideal places for studying the diverse biota of Permian and Triassic
age including tetrapods, fishes, insects, ostracods, conchostracans, bivalves, and plant remains.
Among them, the conchostracans (Crustacea: Branchiopoda) are one of the most promising
invertebrate group for biostratigraphy of continental deposits, because of their high distribution
potential. In addition, their eggs could easily be transported and widely distributed by winds or
other animals. This makes them an ideal tool for interregional biostratigraphic correlations. The
study of conchostracans has a long tradition in Russia (Lutkevitch, 1941; Novozhilov, 1950,
1960, 1970; Molin & Novozhilov, 1965).

Conchostracans often occur in sections of Eastern Europe (Cheremushka and Monastyrski
Ravine sections; Middle-Late Permian) and Western Siberia (Babyi Kamen section; Late
Permian—Early Triassic). These areas were described in detail by Silantiev et al. (2015),
Mouraviev et al. (2015), Papin & Chunikhin (2007), Hounslow & Balabanov (2016) and other
researches in order to realize litho- and biofacies analysis, palaeontological descriptions and
palaeomagnetic determinations. More than 500 conchostracan samples were collected in the
Cheremushka and Monastyrski Ravine sections and the Babyi Kamen section for taxonomic
studies and biostratigraphic correlations.

Valves of Middle Permian conchostracans from the Cheremushka and Monastyrski Ravine
sections often show an area of concave bending of growth lines at the anterior, ventral or posterior
margins. Such prominent deformation often resulted in the definition of separate species in
previous studies. This led to large numbers of taxonomical synonyms, which reduce the practical
usability of conchostracans for biostratigraphy. Modern taxonomic investigation based on new
methods of classifications and taxonomic revisions (e.g., Goretzki, 2003; Scholze & Schneider,
2015; Zharinova, 2017) is needed. In the present study, new material and literature data on the
taxonomy of conchostracan species were summarized, the distribution of these species were
documented in detail, and conclusions were made about the significance of the newly obtained
results for the correlation of continental deposits between the studied sections and other regions
(e.g., Schneider & Scholze, 2016). For example, conchostracan species were found in the
Kuznetsk coal basin which also occur in Late Permian sections in Eastern Europe and even
in Australia. Some species of conchostracans from the Cheremushka and Monastyrski Ravine
sections were also found in the Kuznetsk basin and in the sections at the Nizhnaya Tunguska
river (Fig. 1). This demonstrates the great importance of Permian conchostracans from Russia
as a tool for regional and global correlation.

This study was partly supported by the Russian Foundation for Basic Research (project no.
16-04-01062).
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Fig. 1. Locations of the conchostracan species determined in the Cheremushka and Monastyrski
Ravines sections and the Babyi Kamen section; palaeogeographic map of the Late Permian form

C.R. Scotese (2002). 1: Hemicycloleaia rhodendorfi (Novozhilov, 1952). 2: Curvacornutus meshaensis
Novozhilov, 1970. 3: Palaeolimnadiopsis lundongaense (Novozhilov, 1970). 4: Pseudestheria exigua
(Eichwald, 1860). 5: Pseudestheria itiliana (Novozhilov, 1950). 6: Pseudestheria novacastrensis
Mitchell, 1927.
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PERMIAN CONCHOSTRACA FROM CONTINENTAL DEPOSITS IN EASTERN EUROPE
(VOLGA-KAMA REGION) - FIRST TAXONOMIC RESULTS

Veronika Zharinova’?, Frank Scholze'?, Vladimir V. Silantiev’, Joerg W. Schneider?

! Kazan Federal University, Russia
2TU Bergakademie Freiberg, Germany

Permian conchostracans from continental deposits of the Volga-Kama region are not completely
investigated so far and previous studies (Novozhilov, 1950, 1970) in Eastern Europe resulted in
large numbers of taxonomical synonyms, which reduce their practicability for biostratigraphy.
Currently, the Middle Permian continental deposits are studied for conchostracan taxonomy and
biostratigraphic implications. Therefore, a new collection of conchostracans was sampled in the
Middle to Late Permian Cheremushka Ravine and Monastyrski Ravine sections during Russian-
German field work in 2013-2016.

Four conchostracan species in the Cheremushka Ravine (55°46'48.8”N; 048°55'32.2”E) and
two species in the Monastyrski Ravine (55°01°40.3”N; 048°53’05.1”E) are preliminary determined
(Fig. 1). Conchostracans from the Cheremushka Ravine section were found in four levels of
the Sulitsa and Isheevo formations (Urzhumian Regional Stage). The species Pseudestheria
cf. itiliana (Novozhilov, 1950) occurs in all four levels, in the outcrop P03, beds 17-20, P04,
beds 37-39, 68 and outcrop P09, bed 128. The species Palaeolimnadiopsis cf. lundongaense
(Novozhilov, 1970) (Fig. 1E, F) was also found in the deposits of the Sandy-Argillaceous Member,
outcrop P04, beds 37-39. Additionally, three specimens of Hemicycloleaia cf. rhodendorfi
(Novozhilov, 1952) with prominent radial ribs were collected from the outcrop P04, bed 68. Well-
preserved Curvacornutus meshaensis Novozhilov, 1970 with a longish sculpture on the umbo (Fig.
1C) were collected from the same bed. The first results show that conchostracans of the genus
Pseudestheria Raymond, 1946 were found in four different levels from the First Formation to the
Forth Formation (Urzhumian to Severodvinian Regional Stages; Wordian to Capitanian) in the
Monastyrski Ravine section. It is important that the species Pseudestheria cf. itiliana Novozhilov,
1950 (Fig. 1A, B) was found in the Urzhumian deposits in the Cheremushka and Monastyrski
ravine sections, which made it possible to correlate these sections by using the conchostracan
fauna. Some conchostracans from the outcrop M08, bed 54, of the Monastyrski Ravine have
deformations on the anterior-ventral and posterior-ventral margins of the valve (Figs. 1I-L)
which were previously wrongly regarded as a taxonomic characteristic of the genus Ulugkemia
Novozhilov, 1955. Additionally, some specimens show partially preserved body elements.
These conchostracan specimens were determined as Pseudestheria exigua (Eichwald, 1860)
(Fig. 1G-M).

The taxonomic determination of conchostracans from the Cheremushka and Monastyrski
ravines will help to improve the knowledge of the conchostracan faunas in Middle Permian
continental deposits. The Cheremushka and Monastyrski ravines studied here are proposed
to serve as regional reference sections for Middle Permian continental deposits on the East
European platform (Silantiev et al., 2015; Mouraviev et al., 2015).

This study was partly supported by the Russian Foundation for Basic Research (project no. 16-04-
01062).
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Pseudesthena of. iflana (Novozhikow, 1950),
Charamushka Ravine, outcrop PDB, bed 128

Psewdesthera exrgua (Eichwald, 1860).
Monastyrski Ravine, oulcrop MO8, bed 67,

Curvacomufus meshaensis Movozhiloy, 1970, Pesudesthera exfgua (Eichwald, 1880),
Cheremishka Ravine, oulcrop P04, bad 68, Monastyrski Ravine, outcrop MO8, bed &7
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Hemicycloleala of. thodendorfi (Movazhilov, 1952), Psoudesthera oxigua (Eichwald, 1860),
Cheremushka Ravine, outcrop P04, bed &8 Maonastyrskl Ravine, outcrop MOB, bed 67
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Paiaeolimnadiopsis cf. ndongaense (Novozhilov, 1970), Pseudestheria exigua (Eschwald, 1880),
Cheremushka Ravine, oulcrop P04, beds 37-39, Monastyrskl Ravine, oulcrop MOS, bed 67

CTmn) : -
Palasolimnadiopsis cl. lundongaense (Novozhiov, 1970), Pswudestheria exigua (Eichwald, 1860,
Charemushka Ravine, outcrop P04, beds 37-39 Monastyrski Ravine, oulcrop MO8, bed 67,

Fig. 1. Conchostracans from the Urzhumian to Severodvinian Regional Stages (middle Middle Permian
to early Late Permian) of the Cheremushka and Monastyrski ravine sections (Zharinova, 2017). A-B:
well preserved internal casts. C: fine radial sculpture at the larval valve D: valve with two prominent
radial ribs E—F: slender and stout morphotypes. G: valve with well-preserved shell substance. H: body
elements preserved as internal cast. |: body elements preserved as impression. K: body elements
preserved as internal cast. Red arrows mark concave bending caused by deformation at the anterior
ventral margin. L: the yellow arrow marks the same deformation at the posterior ventral margin. M:
juvenile individual of the same species
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NEW DATA ON STRATIGRAPHICAL RANGES AND PHYLOGENY
OF THE SHALLOW-WATER SIPHONODELLIDS

Andrey V. Zhuravlev
Institute of Geology, Komi SC UrB RAS, Syktyvkar, Russia

Besides “true” siphonodellids composing the basis of the standard conodont zonation in the
latest Famennian—Tournaisian interval, some derived lineages of the genus are known. The
European shallow-water lineage is composed by taxa dwelt shelves of the Palaeouralian Ocean
and the northern part of Palaeothethis. Siphonodella bella Kononova et Migdisova, S.quasinuda
Gagiev, Kononova et Pazuhin, S.semichatovae Kononovae et Lipnjagov, S./ludmilae Zhuravlev
et Plotitsyn, and S. aff. ludmilae compose the lineage. These species demonstrate a specific
morphology, which differs from that of other species of the genus. A poorly ornamented platform
in association with wide depressed keel and S-like bowed carina are characteristic for the
shallow-water siphonodellids. Rare occurrence and restricted palaeogeographic distribution
make it difficult to recognize true stratigraphical ranges of the species. Utilization of data based
on deep-water deposits, where these taxa are reworked, led to misinterpretations of their FADs.
The shallow-water successions containing these siphonodellids as a rule demonstrate poor
biostratigraphical characterisitics (Barskov et al., 1984; Gagiev et al., 1987; Ji and Ziegler, 1992).

The Uppermost Famennian — Lower Tournaisian successions studied in the Kozhva river basin
(Pechora Swell, northern Cis-Uralian) promise unique possibilities due to co-occurrence of the
shallow-water siphonodellids and representatives of Siphonodella praesulcata and Siphonodella
Sulcata (Vevel et al., 2012). The FADs of S.quasinuda and S.semichatovae are close to FAD of
S.sulcata and the Devonian/Carboniferous boundary in present definition (Fig. 1). Siphonodella
bella appears in the Middle praesulcata Zone.

The oldest representative of the siphonodellids under consideration, Siphonodella bella,
demonstrating the simplest morphology, is considered as a root species of the shallow-water
siphonodellids. Similarity between S.bella and S.praesulcata suggests evolving of S.bella from
the early forms of S.praesulcata (morphotype 3 of Kaiser, Corradini, 2011) by transformation
of inverted keel into depressed keel accompanied by reduction of the platform ornamentation.
Transition between S.bella and S.quasinuda is similar to transition between S.praesulcata and
S.sulcata. Uplifts of anterior platform margins become more prominent and form the primitive
rostrum. S.quasinuda gave rise to S.semichatovae by widening of the outer platform ornamented
by a wide costa. Subsequent forming of the true rostrum composed of one or two rostral ridges
led to evolving of S./ludmilae. Evolving of S.semichatovae from S.quasinuda, and S.ludmilae
from S.semichatovae are suggested by the presence of transient forms (Fig. 1). Rare occurrence
(in the crenulata Zone) of Siphonodella aff. ludmilae possessing nodose ornamentation of the
inner platform, three rostral ridges, and symmetry of the Ill class sensu H.R. Lane (1968),
represents the next step of the evolution of shallow-water siphonodellids. The step is similar to
transition from Siphonodella hassi to S.cooperiin the “deep-water” stock.

Barskov, 1.S., Kononova, L.l., Migdisova, N.S. (1984). Konodonty nizhneturneiskih otlozheniy
Podmoskovnogo basseina. in: V.V.Menner ed. Paleontologicheskaya haracteristika stratotipicheskih i
opornyh rzrezov karbona Moskovskoy sineklizy. MGU, Moscow: 3-33. (in Russian)

Gagiev, M.H., Kononova, L.I., Pazukhin, V.N. (1987): Description of organic remains: Conodonts. In:
Maslov V.A. Ed., Fauna and biostratigraphy of the Devonian and Carboniferous boundary deposits of
Berchogur (Mugodzhary). Nauka, Moscow: 91-97 (in Russian).

Ji, Q. and Ziegler, W. (1992): Phylogeny, speciation and zonation of Siphonodella of shallow water facies
(Conodonta, Early Carboniferous). — Courier Forschungs Institut Senckenberg, 154: 223-251.

Kaiser, S. |. and Corradini, C. (2011): The early siphonodellids (Conodonta, Late Devonian-Early
Carboniferous): overview and taxonomic state. — Neues Jahrbuch fiir Geologie und Paldontologie -
Abhandlungen 261/1: 19-35.

Lane, H.R. (1968): Symmetry in conodont element-pairs. — Journal of Paleontology, 42(5): 1258—-1263.
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Vevel’, Y.A., Zhuravlev, A.V., Popov, V.V. (2012): Deposits of the Devonian and Carboniferous boundary in
the Kamenka River section (Pechora-Kozhvinsky megaswell, Timan-Pechora province). - Neftegazovaa
geologia. Teoria i practika (RUS), 7 (1), URL: http://www.ngtp.ru/rub/2/6_2012.pdf (in Russian, English
abstract).
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Fig. 1. Shallow-water Siphonodella range and phylogeny chart
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MARINE ECOLOGICAL CONDITIONS OF THE VORONEZH ANTICLISE
AND THE CENTRAL PART OF THE MOSCOW SYNCLISE DURING THE SARGAEVIAN
(FRASNIAN, LATE DEVONIAN)

Natalya D. Zhuravleva, Lyudmila I. Kononova

Moscow State University, Moscow, Russia

9KONOIMM4YECKNE OBCTAHOBKW B CAPTAEBCKOE BPEMA
(®PAH, NO3AHU OEBOH) HA BOPOHEXXCKOW AHTEKNU3E U B LEHTPANIbHON
YACTN MOCKOBCKOW CUHEKIU3bI

H.[4. XXypaeneea, JI.1N. KoHoHOB8a

Mockoeckuti 2ocydapcmeeHHbIl yHusepcumem um. M.B. JlomoHocoea, Mockea, Poccusi

Komnnekcbl KOHOAOHTOB B O4HOBO3PACTHbIX CIIOSX YAacTO pa3fMyatoTCs MO COOTHOLLEHUIO
BCTPEYEHHbIX B HUX POAOB M BUOOB, YTO OOBACHAETCHA pasnuynem B 3KOMNornyeckux obcra-
HOBKax obuTaHusi KOHOOOHTOB. B BepxHEOEBOHCKUX OTMOXEHMSX B MENKOBOOHbIX y4acTKax
bacceriHa npeobnaganv npegcrasutenu pogdos Icriodus v Polygnathus, B bonee rnybokoBoa-
Hbix — Palmatolepis, Mesotaxis w Ancyrodella. Accoumaumm KOHOOOHTOB C npeobrnagaHvem
onpegeneHHbIX pogoB U BUOOB NPUHATO pacCcMaTpuBaTh Kak KOHOAOHTOBbIE Bruodaunu.

B n3yuyeHHbIX pa3pesax capraeBcKOro ropnsoHTa (ckBaxkvHbl HapbiwkmHo 4177 Opnosckon
06n., Wwurpbl-19 Kypckon o6n., BopobbeBka 2 BopoHexckon o6r.) BOpOHEXCKON aHTeKNn3bl,
a Takke B CKB. YnbsHoBckon YI-1 Kanyxckon obn. n Maspunos Am 1 Apocnasckon obn. Mo-
CKOBCKOW CUHEKIM3bl HabniogaeTcs JOMUHUMPOBaHME B KOMMMEKCax KOHOQOHTOB npeactaBuTe-
newn poga Polygnathus. CnepoBaTenbHO, Ha paccmaTpyBaeMbiX yvacTkax GacceriHa Pycckon
nnatgopMbl B capraeBckoe BpeMs CyllecTBOBasia MenkosogHas nonurHatugHas duodauus.
Bo BTOpoOM nonoBuHe capraeBCKOro BPEMEHW MOMUMO MOSMIUTHATUA B M3YYEHHbIX KOMMEeKcax
NnosBNAKTCA edvHUYHbIe npeactaButenn pogos Mesotaxis u Ancyrodella, xapaktepusytowime
OTHOCUTENbHO rNy6oKOBOAHbIE, yaaneHHble oT 6bepera yuyacTkm 6accenHa, 4To CBUOETENbLCTBYET
O TPaHCrpeccun MOpPCKMX BOA, CO CTOPOHbI YparbCckon reocuHknuHanu (PognoHosa u gp., 1995).
Takke Ha rmybGoOKOBOOHbIE YCrOBUS yKasbiBaeT npucytcTBue BuaoB Pposterus, Pljashenkoi,
nepsBoHayanbHo onucaHHbIX A.B. KyabMmuHbiM (2001) 13 ycTb-arepckom cBuTbl FOxHoro Tumana.
3aBepluaeTca capraeBckoe BpeMs ucdesHoseHneM ponoB Mesotaxis n Ancyrodella, uto sBns-
eTCH NPM3HaAKOM HayaBLUENCS perpeccumn u yMeHblUeHus rnyBuHel 6accenHa.

MKPHMOaMAbI

= nnathopMmeEHHbIE
noAMrHaTHabi

" pamudopmMHBbIE

Caparos
O

Puc. PacnonoxeHue CkBaXXmH 1 KONMYECTBEHHOE COOTHOLLEHME NNaTdOPMEHHbIX, paMUBOPMHbIX U
I-anemeHTOB B HUX: A — MaBpunoe Awm 1, Y[ — ¥Ynbadoso Y1 n 1. 4. Uudpammn nokasaHbl MOLLIHOCTH
capraeBCKNX OTIIOXEHWU B MeTpax
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NHTepeCcHO OTMETUTb, YTO B HEKOTOPbIX CKBaXKMHAX HabntogaeTcs 60nbLIoe Konmy4ecTso S- ¢
Pb- anemeHTOB, CUNbHO pas3apoBneHHbIX, YTO, BUANMO, XapaKTepu3yeT MOMEHTbl HauMeHbLUEN
rmy6buHbl BaccenHa. Yncno pammdOpMHbIX ANEMEHTOB (UenbiX U MaeHTuuunpyemblx dpar-
mMeHTOB) gocturaet 91 % B ckB. 16 n 19 Wurpsl 1 96 % B ckB. HapbiwkmMHO 1 Bopobbeska. 1o
AocTaTovyHO BegHbIM dhayHUCTUYECKUM KomMnnekcam paspesos LWnrpel-19 n Bopobbeska-2 no-
HATHO, YTO Hanbonee MeNKOBOAHbLIN y4acTOK BacceriHa pacnonarancs B panoHe 3TUX CKBaXWH.
B MocCKOBCKOM CUHEKNN3E KONMUYECTBO PaMUGOPMHbIX 3fIEMEHTOB B CapraeBCKOM FOPU3OHTE
coctasnsieT 68 % B YnbaHoBcKkon ckB. n 78 % B ckB. MaBpunos Awm (PKypasnesa v gp., 2017).
MO>XXHO NpeanonoXuTb, YTO yYBENMYEeHne vYncra parMeHToB paMmngopMHbIX 31eMeHTOB Ha Bo-
POHEXCKOW aHTeknu3e obbscHAeTCs MeHbluen rmybuHon HaccenHa, npyu KOTOPOW BOSTHEHUE
MOpSi BpeMeHaMn MOrfo JocturaTb gHa.

Kypasnesa H.[., Hazaposa B.M., KoHoHoBa J1.. OcobeHHOCTM pacnpegeneHns KOHOQOHTOB B capra-
€BCKOM rOpu30HTe (BEpxHU OeBOH) BopoHexkckon aHTeknuabl 1 MockoBckor cuHeknusbl // MNane-
octpar-2017 (Mockea, 30 sHBaps — 1 deBpanga 2017 r.). Teaucbl goknagos. M.: NMNH PAH, 2017.
C. 26-27.

Ky3sbmuH A.B. HoBble B1Abl KOHOAOHTOB M3 hpaHCKnx oTnoxeHun CpegHero Tumaxa // NaneoHTon. XypH.
2001. Ne 4. C. 65-72.

Poguwonosa I [., YmHoBa B.T., KoHoHoBa J1.1., OBHaTtaHoBa H.C., PxxoHcHuukas M.A., ®egoposa T.U. [le-
BOH BopoHexckon aHTeknunabl 1 MockoBckon cuHeknuasl. M.: LUPTL, 1995. 265 c.

223



PLATFORMAL SILISICLASTIC STACKINGS:
MODELS BASED ON FACTOR COMBINATION

Svetlana O. Zorina

Kazan Federal University, Kazan, Russia

It was in 1868, when Professor Nikolay Golovkinsky discovered his Facies migration
Law (Golovkinsky, 1868), which says that facies migrate under the influence of the shoreline
displacements. N.A. Golovkinsky considered that when the shoreline of platformal sea migrated
cyclically, the shape of the lithologic body was similar to “lentil”. Now we call the platform
sequences like Golovkinsky called them — “Litho- and Bio-Lentils”.

The shape of platform sequences are unlike classic sequences (Van Wagoner et al., 1990)
as they form in the epicontinental basin with uneven plane bottom topography, small to moderate
depth, abundant straits and islands, and absence of basin slope (Zorina, 2014). Therefore,
platform sequences are more likely plane extended lenses, overlying one another.

Reconstruction of the mechanisms responsible for their formation is based on interpretation
of the consequences of three major geological processes characterized by different vectors and
amplitudes: eustasy, base level changes, and sedimentation (Zorina, 2014).

The interaction between eustasy and base level changes is responsible for changes in
the regional sea level and, consequently, basin deepening or shoaling, on the one hand, and
transgression or regression, on the other.

According to the sequence stratigraphy concept, there are different types of sedimentary
successions with distinct vectors of changes in the grain size through the section. But as it
will be shown below, retrograding and prograding stackings are not always direct results of
transgressions and regressions, respectively.

The excess of the accommodation space and/or deficiency of sediment supply result in the
formation of the retrograding stackings (Fig. 1).

Initial parasequence B)
. 5L-1

A) «— Deepening transgression
.

e T g

5L-2

Fig. 1. Models illustrating the formation of sedimentary successions under an excess of the
accommodation space and/or deficiency of sediment supply. Legend: (1) Facies boundary of coastal-
marine sands and shallow-water shelf clays with its projection onto the plane section across their upper
surfaces; (2) initially formed parasequence; (3) initial position of the bottom surface; (4) directions of
vectors: (a) transgression—regression, (b) deepening—shoaling; (SL-1) initial sea level stand; (SL-2)
subsequent sea level stand; (a—d) explanations in the text.
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When transgression is combined with simultaneous bottom subsidence, which results in
basin deepening (classical transgression), the accommodation space increases (Fig. 1b). The
situation when the influx of sedimentary matter is equal to that during the first stage or higher is
favorable for the formation of a distinct retrograding parasequence set with the landward facies
tract offset. Such distribution patterns are characteristic of the upper Cretaceous sedimentary
succession in the Eastern Russian Platform, where it demonstrates the transgressive overlap on
the underlying Paleozoic sequence.

The regression accompanied by basin deepening (Fig. 1¢) may theoretically result in an
increase in the accommodation space. An insufficient sediment supply is responsible for the
formation of onlapping sedimentary succession and retrograding stacking.

Transgression with simultaneous base level uplift, which leads to shoaling of the basin (syn-
transgressive shoaling) (Fig. 1d), may increase the accommodation space, if the transgressing
sea covers spacious areas. Insufficient sediment influx should result in the landward offset of the
facies boundary and formation of the retrogradational parasequence set.

Figure 2b represents a model of regression with a synchronously base level rising or classical
regression, which results in basin shoaling. The accommodation space becomes significantly
reduced, and the facies spectrum advances basinward to form a distinct offlapping prograding
parasequence set.

B) Shoaling regression

0) _ _ D)
i Deepening regression
. e [ ..2 — Shoaling transgression
\\ it :_ EH"_"--T - e SL-2
~ - ﬂ_IT'—'" i — —*

Fig. 2. Models illustrating the formation of prograding (degrading) successions under conditions of a
deficit of accommodation space and/or excess of sedimentary material. For legend, see Fig. 1.

The offset of the facies boundary along the top of the clay sequence that was deposited during
the first phase of sedimentation reflects the formation of the prograding—degrading parasequence
set. The most remarkable example of such sedimentary successions is represented by the
Neocomian clinoforms in the West Siberian Platform.

The Middle Volga Promzino bituminous Formation occurred in the Eastern Russian Platform,
where it overlies Upper and Mid Jurassic rocks, may serve as an example of such a lithological
unit.

The deficit of the accommodation space and/or excess of sediments, result in the formation
of the prograding stackings (Fig. 2).

Regression with the simultaneous subsidence of the basin bottom, which results in its
deepening (Fig. 2c¢), may, in theory, reduce the accommodation space. This process combined
with the increased influx of sediments should stimulate the basin filling with sediments and
formation of offlaping prograding sequence sets.

The syn-transgressive shoaling (Fig. 2d) may be accompanied by reduction of the
accommodation space, basin filling due to the increased influx of sediments and formation of
a prograding parasequence set. Such a prograding sedimentary succession in the Eastern
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Russian Platform is represented by mid—upper Volgian sand—conglomerate phosphorite-bearing
sequences.

The models presented supplement the traditional conception, according to which transgressive
sedimentary successions should form only in landward-migrating deepening basins. The
proposed simple models demonstrate that retrograding parasequence sets may accumulate in
basins deepening during regressions and in those shoaling during transgressions. The regressive
successions are also not necessarily deposited during basin shoaling and regressive phases.

The formation of prograding parasequence sets may result from syn-regressive deepening of
the basin and its syn-transgressive shoaling as well.

Taking into consideration the diversity of scenarios leading to the formation of prograding
and retrograding parasequence sets, there are grounds to believe that this process could be
expected in any accommodation—sedimentation environment, when variations in these factors
are comparable.

Thus, the proposed models may supplement the theoretical basis of sequence stratigraphy
offering the opportunity to extend the spectrum of probable scenarios and consequences
of interaction between eustasy, base level changes, and sediment supply and amend our
understanding of the factors responsible for sedimentation in platformal basins.
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Zorina S.0. 2014. Golovkinsky's Law and tectonic-eustatic modeling. In: Proceedings of Kazan
Stratigraphic Meeting “Carboniferous and Permian Earth Systems, stratigraphic events, biotic
evolutionh, sedimentary basins and resources” (October, 20-23, 2014). Kazan, KFU, pp. 100-101.

226



CONTENTS

Abioui Mohamed, Daniele Grosheny, Nourissaid Igame, Serge Ferry, Mohammed
Benssaou, Mohamed Aoutem. Sequence stratigraphy of the Aptian to Turonian interval
in the Tarfaya-Laayoune Basin, Southern MOroCCO..............coviiiiiiiiiiiiiiis e

Afanasieva Marina S., Edward O. Amon. Eco-zones of Early Permian radiolarians
in the Great Urals, Northern Mygodzhary and PreCaspian Basin.................ciiiiiiiiiiiiinneneennn.

Alekseev Alexander S., Natalia V. Goreva. Morphological trends in the evolution
of the conodont genus Lochriea (Early Carboniferous) ..o

Anfimov Artemiy L. Dolomitization of the Frasnian limestones (Koiva River Section,
IMIAAIE UFIS) ...ttt e e e oo e e ettt et e e e e e e e e e e e e nneaaeeeeeaaaaaeeaeaaannnns

Antoshkina Anna I. Justification of the unit boundaries by isotope data
in the Gzhelian-Sakmarian carbonate massif in the Subpolar Urals.................ccooiiiii,

Arefiev Mikhail P., Vladimir N. Kuleshov. The Induan humidization within Moscow
syneclise: evidence and POSSIDIE CAUSES ..........cooviiiiiiiiiiiiiiiirre e e e e e e e e e

Bahrammanesh Maryamnaz, Hamzeh Rezaee, Hossein Mossadegh. The Tournaisian
(Early Carboniferous) brachiopods from the Mobarak Formation, (Shotorgardan Section,
west of Damghan) eastern AIborz (North 1ran) ...

Bakaev Alexandr S. Changes in Middle and Late Permian ray-finned fish faunas
of European Russia — causes, significance, global correlation ...,

Baranov Valeryi V. First Tournaisian (Lower Carboniferous) conodonts from
the New Siberian Islands (Russian Arctic) and their biogeographical significance ...................

Belova Elena V., Sufiya F. Kulagina, Galina A. Chernova, Adelina V. Tugareva.
Geological-geophysical model of the structure of the pre-Jurassic base of central part
of the West SIberian Plate .........cooo e

Beznosov Pavel, Sergey Snigirevsky, Sergey Naugolnykh, Ervins LukSevics.
Fossil biota and sedimentary environment of the Upper Frasnian — Famennian deposits
Lo 3\ Lo Ty { o TN T = T PP PUPPRPINt

Biakov Alexander S., Vladimir I. Davydov, Mark Schmitz, Micha Horacek,

David Bond, Ivan Savov, Igor L. Vedernikov, Tatiana V. Filimonova, Inessa V. Bryn’ko
Correlation of the Middle and Upper Permian of Northeast Asia and the International
Stratigraphic Scale (new data on U-Pb dating, isotopes of Srand 8C_ ) .......ccoeciiveeiiinnenn.

org
Biakov Alexander S. Marine bivalves of Northeast Asia at the Permian-Triassic boundary....
Brookfield Michael E. Successive vertebrate, plant and insect extinction through

the latest Permian in Central Gondwanaland during a humid pluvial lake phase .....................

Brynko Inessa V., Igor L. Vedernikov. The lower-middle Permian ichnofossils
from the south-eastern part of the Omolon massif (North-East Asia)..........cccccceiiiiiiiiiiiiinnnne.

Bukhman Liubov M., Nikolay S. Bukhman. On Representatives of the genus Navipelta
from the Permian of the Samara Region (Novy Kuvak locality) ............cccoeeeviiiiiiiiiiiees

Cleal Christopher J., Ellen Stolle, Isabel M. van Waveren, Sarah King, Vedat Didari.
The upper Bashkirian Kozlu Formation, Zonguldak Coalfield, north-west Turkey:
reviews of macrofloral and palynological biostratigraphy ..o

Danukalova Maria K., Alexander B. Kuzmichev, Yuri A. Gatovsky, Victor G. Ganelin,
Olga L. Kossovaya, Tatiana N. Isakova. The Upper Paleozoic reference section

of the New Siberian Islands (Tas-Ary Peninsula, Kotel'ny Is.) and its significance

(0T == 153 G g g AN (e (o o 7= (Yo Yo [ Lo | =T o) o | AR PSPSU

Davydov Vladimir I., Pedro Cézar. The Alleghanian Isthmus as the trigger
of the onset of the Bashkirian Glaciation: constraints from warm-water
DENIC FOraMUNITEIA ... e oo



Dzhenchuraeva Aleksandra V., Olga F. Getman. Stratigraphy and foraminifers from the
Uppermost Carboniferous (Kasimovian-Gzhelian) of the Jamantoo and Baibichetoo Ranges

(Middle Tien-Shan, KyrgyzZstan) ... e e e e e e e e e e e e eeees 40
Dzhenchuraeva Aleksandra V. Foraminiferal zonation of the Bashkirian and lower

Moscovian and the problem of the boundary between them ..., 42
Falk Daniel, Oliver Wings, Ute Gebhardt. Current insights into a full terrestrial Early

Permian ecosystem (Tambach Formation, Thuringia, Germany)...........ccocooiiiiiiiiiiiniee s 43
Fassihi Shirin, Elena Kulagina, Fariba Shirezadeh Esfahani. Foraminifers of a late early
Visean age (MFZ11B), in the Sanandaj-Sirjan Zone, lran.........ccccooiiiiiiiiiiiieiiee e 45

Fassihi Shirin, Fariba Shirezadeh Esfahani. Mississippian—Asselian
(Early Carboniferous—Early Permian) foraminiferal faunas and biostratigraphy

of the Shahreza-Abadeh Regions (the Sanandaj-Sirjan Zone), Iran...........cccccccooiiiiiiiiiiiinnnen. 47
Filimonova Tatiana V., Tatiana N. Isakova. New data on foraminifers from the Mechetlino
section — the GSSP candidate for the Kungurian Stage...........ccccooooiiiii 49
Gagieva Aina M. Middle Paleozoic volcanism of the Omolon Massif

(Northeastern Asia): the age and volume of the Kedon group ..., 51
Gatovsky Yury A., Georgy E. Shinkarev. New conodont species of the genus

Palmatolepis in the memory of Professor V.G. Khalymbadzha.............ccccooeiiiiiiiiiin, 53
Gatovsky Yury A. The Hangenberg event as a marker of the Devonian-Carboniferous
boundary in the Egor section (western slope of the Middle Urals) ............ooovviiiiiiiiiiiiiiiiiiiennn. 56

Gibshman Nilyufer B., Alexander S. Alekseev. Some non-traditional foraminiferal
taxa as markers of the Visean/Serpukhovian Boundary and regional substages

IN the MOSCOW BaSiN... ..ottt e e e e et e e e e e e e e e e e 58
Gotz Annette E. Refining Permian intra-Gondwanan correlation schemes utilizing

climatic signatures of the palynological reCord..............ooueiiiiiiiiiiiir e 60
Golubev Valeriy K. PTB stratigraphy and Permian-Triassic ecosystem crisis

on the East European Platform ... 61
Golubev Valeriy K., Valeriy V. Bulanov, Vladimir P. Morov, Alyona A. Morova.

The first tetrapods from the Middle Permian of Samara Region, Russia ...............cocccciiiiieeee. 63
Golubev Valeriy K., Galina V. Kotlyar, Vladimir V. Silantev. Updating of the

Middle-Upper Permian Regional Stratigraphic Scale of the East European Platform............... 65
Gomankov Alexey V. Flora of the Urzhumian / Kazanian boundary of the Russian

[ F= 10 o I PP P PP PPPPRPPPPRR 67
Goncharenko Olga P., Maxim V. Solomon, Yuri A. Pisarenko. Mineral composition

of polyhalite ores from the Sharlyk mine in the Orenburg Region...........cccccovviiiiiiiiiini. 69
Goreva Natalia V., Alexandr S. Alekseev. Conodonts and the position

of the lower boundary of the Moscovian Stage (Pennsylvanian) ..........cccocoeviiiiiiiiiiieeeeeee, 71

Gorozhanina Elena N., Elena I. Kulagina, Valeryi M. Gorozhanin,
Tatiana V. Zhernovkova, Rimma M. Ivanova. The lithofacial characteristics
of the Bashkirian and Moscovian boundary beds of the Middle Carboniferous

in the Basu Section (Southern UralS) ... 73
Grinenko Vitaliy S., Anna A. Goryacheva. New data on the buried Upper Paleozoic
in the Yenisei-Khatanga trouUgh........... .. e 75

Gutak Yaroslav M., Sergei A. Rodygin, Leonid G. Peregoedov, Svetlana N. Makarenko,
Valentina A. Antonova. Regional stratigraphic subdivisions of the Devonian in the western
part of Altay-Sayan Folded area......... ... 76
Isakova Tatiana N., Aleksandra V. Dzhenchuraeva, Olga B. Orlov-Labkovsky.

Fusulinids from the Bashkirian/ Moscovian transition in the Carboniferous of Eurasia:
phylogeny, distribution, stratigraphical potential................cco oo 78



Isakova Tatiana N., Sergey G. Skolotnev, Olga L. Kossovaya. Paleozoic foraminifers

of the Mendeleev Rise (Central-Arctic UPliftS)...........uuieiiiiiiii e 80
Ivanov Alexander O. Chondrichthyan fishes from the Late Carboniferous
of the Volga River Basin, RUSSIA ...........uoiiiiiiiii e 82

Izotov Viktor G., Lyalya M. Sitdikova, Nailia M. Khasanova, Pavel V. Izotov.
Sequence-stratigraphic analysis of the Permian oil-bearing complex

Of Eastern RUSSIAN PIAte...........uiiiiiic e a e 84
Karasev Eugeny V. On the discovery of the genus Biarmopteris from the Middle

Permian deposits (Udmurtia, RUSSIA).........ccuuuiiiiiiiieia e 85
Khasanov Rinat R. Permian coals of Tatarstan: depositional environments

r= 1o loto] 0 0] 0To 1< ({o] o HNNUUR OO SPPTPPRR 87

Khodjanyazova Rimma R., Vladimir I. Davydov, Mark D. Schmitz. The impact
of climate fluctuations on the evolution and paleogeography of the Pennsylvanian
LU ES L1 Lo £ PP PPRRRTRT 88

Kolchugin Anton N., Giovanna Della Porta, Vliadimir P. Morozov. Lower Pennsylvanian
reservoir facies from the foreland basin carbonate ramp of Volga-Ural region, east
European Platform, RUSSIA.........cooiiiiiiiiie e e e e e e e e e e e e 90

Khopta Ivan S., Dariya I. Vasyanina, Galina Yu. Ponomareva. Geochemical
characteristic of the organic matter in the Lower Permian outcrop "Zakopushka"

=T L =T [ ) I 91
Kolchugin Anton N., Adrian Imnmenhauser, Benjamin Walter, Vladimir P. Morozov.
Diagenesis of a Lower Pennsylvanian carbonate reservoir ............cccccoeeeiiiiiiiiiieeeeeeeviiiiiiiiiene 93

Kossovaya Olga L., Tatyana U. Tolmacheva, Tatyana N. Isakova,
Elena S. Mirollyubova, Rimma M. Ivanova, Pavel V. Rekant. Paleontological
dating and facial specters of Paleozoic carbonate rocks of the Mendeleev Rise

(Central-ArctiC UPIIfS)  .eeeiieeiiiiiieie e a e e e 94
Kotlyar Galina V., Svetlana K. Pukhonto. Cisuralian-Biarmian series boundary
of the General StratigraphiC SCale............oooi i 96

Kotlyar Galina V., Valery V. Chernykh, Gunar G. Mizens, Rafael Kh. Sungatullin,

Guzal M. Sungatullina, Ruslan V. Kutygin, Tatiana V. Filimonova, Vladimir I.

Davydov, Nuriia G. Nurgalieva, Yury P. Balabanov, Larisa I. Linkina, Bulat I. Gareev,
Georgii A. Batalin. Multidisciplinary study of the Dal’'ny Tulkas section, Southern Urals ........ 99

Kotlyar Galina V., Valery V. Chernykh, Gunar G. Mizens, Rafael Kh. Sungatullin,

Guzal M. Sungatullina, Ruslan V. Kutygin, Tatiana V. Filimonova, Vladimir .

Davydov, Nuriia G. Nurgalieva, Yury P. Balabanov, Larisa I. Linkina, Bulat I. Gareev,
Georgii A. Batalin. Multidisciplinary study of the Mechetlino section, Southern Urals .......... 101

Kulagina Elena I., Elena N. Gorozhanina, Valery M. Gorozhanin, Svetlana V.
Nikolaeva, Zaliya A. Kanipova, Tatiana V. Zhernovkova. The Lower Pennsylvanian

Bashkirian Stage of the south-east of East European Platform and adjoining territories......... 103
Kulagina Elena I., Mehrdad Sardar Abadi, Tatiana I. Stepanova. The Upper Tournaisian
foraminiferal sequence of Northern Eurasia, and the Alborz Basin of Northern Iran............... 105

Kulashova Tatiana A., Valentina M. Nazarova, Lyudmila I. Kononova,

Elena L. Zaytseva. Complex biostratigraphy study of Frasnian deposits from the

Shigry-16 core (Niznekrasnoe village, Kursk REgION) ...........cevviiiiiiiiiiiiiiiiiciieeceeeeeee e, 107
Kuleshov Vladimir N., Kuliash M. Sedaeva, Valery M. Gorozhanin,

Elena N. Gorozhanina. Lithology and isotope geochemistry (8'3C, 8'80) of carbonate

deposits of the Bashkirian Stage hypostratotype section at the Askyn River (southwestern
Urals, Bashkortostan, RUSSIQ) .........uuuuuuiuiiiiiiiicie e 109

229



Kuleshov Viadimir N., Alexei I. Brusnitsyn, Elena V. Starikova. Manganese ore basins
of Northeastern European Russia and Urals in the Late Paleozoic: main features

of development and regularities of manganese ores formation ............ccccceeeiiiiii 111
Kutygin Ruslan V. Ammonoids around the Artinskian-Kungurian boundary

in the Mechetlino-3 Section (Southern Cisuralian Region)............c.covviiiiiiiiiiiiiiiiiiiieieeeee e 113
Kutygin Ruslan V. On the Sakmarian-Artinskian invasion of biota

in the Verkhoyansk-Kolyma water areas from the Uralian and North American regions........ 115
Kuzmichev Alexander B., Maria K. Danukalova. Specific Permian trace fossils from

East Taimyr and New Siberian Islands, and their usability for stratigraphy ............c........c....... 117

Kuznetsov Nikolay B., Anna A. Soboleva, Elizabeth L. Miller, Oksana V. Udoratina,
Tatyana V. Romanyuk. A testing of the models of Late Paleozoic tectonic
and paleogeographic evolution of the Polar segment of the paleozoides of Urals by dating

Of detrital ZIFCONS ... . e e e e e e e e 119
Kuznetsov Vitaly G., Liliya M. Zhuravleva, Liu Shiqi. The reefs of South China and biotic
crisis at the Permian — TriassiC BOUNAAIY ...........oooviiiiiiiiiiiiiiicrrrss e e e e e 121

Lagnaoui Abdelouahed, Sebastian Voigt, Jorg W. Schneider, Hafid Saber, Abdelkbir
Hminna, Abouchouaib Belahmira. Late Palaeozoic continental deposits of Morocco:

rich and diversified palaeoeCoSYSIEMS ...........uuiiiiiiii e 123
Lavrukhina Marina V., Olga V. Akishina, llvina R. Biktagirova, Vladimir V. Silantiev.

Heavy minerals from the Urzhumian (Middle Permian) variegated clays

(Middle Volga region, East European platform)...........cccoooiiiiiiiiiiiiee e 124
Logacheva Irina E., Sergey A. Semiletkin. GIS map of stratotypes and key sections

as part of an information system “Geological Monuments of Russia”..........ccccccceeeeeiiiininn. 125
Maksyutova Luiza F., Svetlana O. Zorina. Estimation of methane emissions from black
shales: a case study from the Mesozoic of the West Siberian and Russian Platforms........... 127
Malenkina Svetlana U., Serge V. Naugolnykh. The unique section of the marine
Carboniferous deposits iN IMOSCOW. ..........ciiiiiiiiiiice e e e e e e e e e e e e e e eeanes 129

Minina Olga R., Alena V. Kurilenko, Yarinpilin Ariunchimeg, Larisa I. Vetluzhskikh,
Serge V. Naugolnych. New data on the age of the Khentey series

(Khangay-Khentey megazone, Northern Mongolia) ...........oooooiiiiiiiiiiii e 130
Mizens Gunar A., Tatiana I. Stepanova, Semion A. Dub, Anton B. Kuznetsowv.
Mid-carboniferous boundary U-Pb ages in the Middle Urals............cooovvviiiiiiiiiiiiiiiiiiiieeeeeennn 132
Mogutcheva Nina K. Phytostratigraphic boundary of Permian and Triassic in boreal

[=ToTo] g EsT o) ] o= 5 = T 134
Moroz Maria L., Adelina V. Tugareva. Carbonate sediments and their petroleum

potential in the territory of the West Siberian plate...............oooiii e, 136

Mouraviev Fedor A., Michael P. Arefiev, Vladimir V. Silantiev, Bulat I. Gareev,
George A. Batalin, Tatyana V. Kropotova, Irina B. Vybornova. Paleosols and loess-like
sediments from the Middle Permian reference section of the Volga—Ural Region, Russia ..... 138

Mouraviev Fedor A., Vladimir I. Davydov, Vladimir V. Silantiev, Kristina A. Egorova,
Marina A. Lavrukhina. Search for synsedimentary zircons in the Middle Permian deposits

of Kazan Volga region for U-Pb dating: preliminary reSUltS ...........ccccoeeiiiiiiiiiiiiiiiieeeeeeeeeeee, 140
Mullakaev Almaz I., Aleksey N. Delev, Sergey A. Usmanov, Vladislav A. Sudakov,

Rinat R. Khasanov. Geodynamic factors of the heterogeneity of cementation zones
in bituminous sandstones of the Sheshminian Horizon on the western slope of the South

E=1 = Y e o L PO UPPPPPPTRR 142
Murthy Srikanta. Palynostratigraphy of Permian and Mesozoic sequences from Ranigan;
Coalfield, Damodar Basin, INdi@..............uiiiiiiii e 144

230



Naugolnykh Serge V. The Lower Kungurian shallow-water lagoonal biota

Of the MIddIE CiS=UTalS ........uuiiiie i e e e e e e e e e e e e e aaeaes 146
Naumcheva Maria A. Late Permian and Early Triassic freshwater ostracods

of the East-European Platform .......... ... 148
Nazarova Valentina M., Lyubov V. Zaytseva. Chemical composition of apatite from

Frasnian (upper Devonian) microfossils in bulk samples..........cccoo i, 150
Nurgalieva Nuriia G. Sequence-stratigraphic framing of Permian deposits .............cccccccee... 152
Nurgalieva Nuriia G. Spectral analysis of Intergranular commissure ...........cccccceeeeeieeeeeeeen... 154
Oleneva Natalija V. Comparative analysis of the brachiopod Scale in the Devonian
stratigraphic schemes of the East European Platform ..., 156
Plotitsyn Artem N., Andrey V. Zhuravlev, Lubov’ V. Sokolova. Symmetry of conodont
elements — taxonomical and palaeobiological applications..............ccoooeviiiiiiie e 158
Ponomareva Galina Yu. The problems of the stratigraphy of the Kizelovian

(Tournaisian) in the Western Urals ... 160
Porokhovnichenko Lubov. Subdivision of the Bourguklin Horizon of the Tunguska

Basin into three parts according to plant assemblages..............coovviiiiiiiiiiin 163
Sadovnikov Gennady N. Permian — Triassic Boundary deposits of the East European

Platform and Siberia: ecozones and correlation...............cccouiiiiiiiiii e 165
Sadovnikov Gennady N. Paleozoic and Mesozoic coal deposit ecozones of North

= Lo B2 oL = = - TSR 167
Sakhnenko Karina V., Elena L. Zaytseva. Upper Visean foraminiferal zonation for the
reference borehole 1 Buzuluk and borehole 1 Melekess (Volga-Ural area)..........cccccceeeeennn... 169

Schneider Joerg W., Frank Scholze, Steffen Triimper, Vliadimir V. Silantiev.
Late Carboniferous to Early Triassic biostratigraphy and the Middle Permian problem
of continental AEPOSIES ......coiiiiiii e 171

Scholze Frank, Veronika Zharinova, Jorg W. Schneider, Vladimir V. Silantiev.
Proposal for a Late Palaeozoic to Early Mesozoic conchostracan (Crustacea:

Branchiopoda) DioZoNation .............eiiiiiii e 173
Scholze Frank. New data on Late Permian conchostracans of the Zechstein Group

N CENTFAI EUIOPE....ceeiiiiiii ettt e e e e e e e e e ettt et e e e e e e e e e e e e nnnbrateeeeaaaaaeens 175
Scholze Frank, Jorg W. Schneider. New multistratigraphic data on the Permian-Triassic
boundary in continental deposits of Central EUrope.............cccuueiiiiiiiiiiiiiiieeeeee e 178
Sennikov Andrey G., Ekaterina A. Sennikova. VVladimir Prokhorovich Amalitsky —

the founder of the vertebrate palaeontology in RUSSIA.......cccccoveiiiiiiiiiiiiiee 181
Shardanova Tatiana A. Lithological features of high-carbon rocks

of the Domanic fOrMatioN ..........oooiiiie e 183
Silantiev Vladimir V. Geographic and stratigraphic distribution of the Permian

NONMANNE DIVAIVES.......eei et e e e e et e e e e e e e et e e e e e eeesaa e aeaeeees 184
Soboleva Marina A. Conodont characteristics of the Frasnian zonal subdivisions

iN Subpolar and Polar UralS............ooiiiii et e e e e 187
Soroka Elena I., Lyubov V. Leonova, Michael E. Prytchin, Tatyana V. Maidl.

Charophyte algae fossils as indicator of the sedimentary environments .............cccccoeeeieeeennn. 189
Stolle Ellen. A high-resolution mid-Permian palynostratigraphic model from

the northern margin of the Arabian Plate: Southeast Turkey.............ccccoeeiiiiiieieeieieiee 191
Stukova Tatyana V. Palynostratigraphy of Kosvinian-Tulian multifacial deposits

of Volga-Ural (Perm Kama area) and Timano-Pechora subregions ..........cccccceeeeeeeeeiiiieeneee. 192

Suchkova Julia A. Gorgonopians in Permian tetrapod communities of Eastern Europe....... 193

231



Sungatullin Rafael Kh., Gunar A. Mizens, Guzal M. Sungatullina, Bulat I. Gareev,
Georgii A. Batalin, Fanis F. Sadriev. Geochemical characteristics of the Mechetlino and

Dal’'ny Tulkas sections, Lower Permian (Southern UralSs) ............oooviiiiiiiiiiiiiiiiie e, 195
Sungatullina Guzal M. Kasimovian conodonts from Usolka section, Southern Urals .......... 197
Tichomirowa Marion, Alexandra Kdssner. What is the difference in high-precision

0 = 1 T PSSP 198
Tolokonnikova Zoya A. Main features in the evolution of the Stenolaemata (Bryozoa)

class in the Late Devonian—Early Carboniferous of RUSSI@ ............uueiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 200
Trapeznikov Danil E., Tatyana V. Fadeeva. About the findings of the Palaeomutela

subcastor Amalitzky, 1892 in the south-west of the Solikamsk depression..............cccccvvveeeeen. 202
Urazaeva Milyausha N. The Permian non-marine genus Opokiella Plotnikov, 1949

from EUropean RUSSIA.........oooiiiiii et e e e 204
Utkina Tatyana A. Using of lithogeochemical and geophysical data for the Solikamsk
formation stratification of Verkhnekamskoe deposit...........ccccoeeeiiiiiiiiiii, 206
Yakovleva Natalya P., Galina P. Myasnikova. Permian deposits within the western part

of Khanty-Mansi Autonomous Area (Western Siberia) ............uuuvueeviiiiiiiiiiiiieeeeeeeeeeeeeeeeee, 208
Yousef Ibrahem, Morozov Viadimir. Upper Triassic - Lower Cretaceous sandstone

reservoirs in the Syrian Euphrates Graben: sedimentological review ................cccccccviiiicciiennnn. 210
Zeenatov Haidar G. On methods for improving tectonic preconditions for the search

of hydrocarbon deposits based on the geodynamic study of the Volga-Kama anteclise ........ 212
Zeenatov Haidar G. An impact of the Volga-Kama anteclise geodynamics

on the formation of facies of sedimentary deposits: a retrospective analysis ................cc....... 214

Zharinova Veronika, Frank Scholze, Vladimir V. Silantiev, Joerg W. Schneider.
Biostratigraphic significance of the Permian conchostracans
from Eastern Europe and Western SIiDeria ............ooooiiiiiiiiiiiiiiiii e 216

Zharinova Veronika, Frank Scholze, Vladimir V. Silantiev, Joerg W. Schneider.
Permian Conchostraca from continental deposits in Eastern Europe (Volga—Kama region) —

fIrSt taXONOMIC FESUILS ... e e e e 218
Zhuravlev Andrey V. New data on stratigraphical ranges and phylogeny
of the shallow-water SiphonOdellids............oooiii i 220

Zhuravleva Natalya D., Lyudmila I. Kononova. Marine ecological conditions
of the Voronezh Anticlise and the central part of the Moscow Synclise during the Sargaevian

(Frasnian, Late DEVONIAN) .........uuuuueiiieieee s e ettt e et eeeaaees s e e e es 222
Zorina Svetlana O. Platformal silisiclastic stackings:
models based on factor combiNatioN...........ccoooiiii i 224

232



Scientific edition

Kazan Golovkinsky Stratigraphic Meeting — 2017
and
Fourth All-Russian Conference “Upper Palaeozoic of Russia”

Upper Palaeozoic Earth systems
high-precision biostratigraphy,
geochronology and petroleum resources

Abstract Volume

19-23 September 2017, Kazan, Russia

Proof-readers A.A. Martyanova, Carlos D. Navarro Hernandez
Made up into pages by A.l. Galiullina
Designed by R.M. Abdrakhmanova

On the cover:
sketch by Roderick I. Murchison ‘The Gurmaya Hills, South Urals,
approaching from the Steppes’ (Murchison et al., 1845)

Signed for printing 04.09.2017.
Offset paper. Digital printing.
Format 60x84 1/8. Typeface «Arial». Conv. print sheets 27,2.
Printing run 150 copies. Order 78/7.

Printed from the ready-to-print file
in the Publishing House of the Kazan University

420008, Kazan, Professor Nuzhin str., 1/37
Tel. (843) 233-73-59, 233-73-28



Hay4Hoe usdaHue

MexayHapoaHas cTpaturpadunyeckas KoHpepeHUUA

FonoBkuHckoro — 2017
n
UeTBepTada Bcepoccumrckaa koHdepeHuma
«BepxHun naneoson Poccum»

I'InaHeTaprle CuUCTeMbl BepxHero nasmeo3os
o6uocTtpaTurpadums, reoxpoHonorus
U YyrneBOOOPOAHbLbIE pecypcChbl

COOopHUK Teancos

19-23 ceHTA0pa 2017 r., KasaHb, Poccusa

Koppektopbl: A.A. MapmbsiHoea, Kapnoc Haeappo ®epHaHdoc
KomnbloTtepHas Bepctka A.U. ManuynnuHou
HnzanH obnoxkn P.M. A6dpaxmaHoeoli

Ha obnoxke:
acku3 Pogepuka N. MypuncoHa «[pnbnmxeHne co CTOpOHbI CTEMW K OTporam
KOxxHoro Ypana» (Murchison et al., 1845)

NMoanucano B ne4vatb 04.09.2017.
Bymara odceTHas. [NeyaTb umgposas.
dopmat 60x84 1/16. MNapHuTypa «Arial». Ycn. nev. n. 27,2.
Tupax 150 ak3. 3akas 78/7

OTtneyataHo B TUnorpacum
N3paTtenbctBa KasaHcKoro yHuBepcuTerta

420008, r. KasaHb, yn. MNpodeccopa HyxunHa, 1/37
Ten. (843) 233-73-59, 233-73-28



	Golovkinsky 2017 Abstract Volume _ Cover
	Сборник тезисов

	78-7 - Сборник тезисов zip+

