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1. BBEAEHUE

Hacrosimias my6nukanus npeacTaBiseT co0oit BTOpyIo 4acTh cepu « Makpodoccuianm BepxHe-
ro BeHaa Bocrounoii EBpomsi». [lepBast yacTh, B KOTOPYIO BOIIIN OMUCAHUSA MaKpO(POCCUINI BepX-
HEro BeHJa U OCHOBaHUs HUXkHero kemOpust Cpemnnero [lpuaHecTpoBss U Bonbsiay, BEINLIA U3 TIeYaTH
B 2015 r. (MBannoB u ap., 2015). B nanHoi cBonke paccMaTpuBaroTcs uckomnaemble CpenHero Ypana
(CsepnmoBckast oonacts u [lepmckmii kpait) u FOxuoro Ypana (Uensbunckas obmacts u Pecy6mu-
ka bamkoprocrtan). Ilpu ee moaATroTOBKE OBLIM MCHOIB30BAHBI 32 MAJIBIM HUCKIIOYEHHEM MaTepHAaIIbI
CTaTel U COOTBETCTBYIOIKE KOJIICKIIMOHHBIE 00pa3iel IOpust Padaunnosuua bekkepa (1931-2013) —
MIEPBOOTKPHIBATEIS U TJIABHOTO HMCCIIE0BATENS YPAJIbCKOM BEHICKON «(payHbI».

PaGora mpoBeneHa B COOTBETCTBHHM C IUIaHaMH Hay4yHbIX uccienoBanmii ['MMH PAH, tema
Ne 0135-2015-0020 (paznen 2) u npu noazaepxkke Poccuiickoro ¢ponna GpyHaaMeHTaNbHBIX UCCIEI0-
Banui, rpant Ne 17-05-02212-a «CTtaHOBJICHHE METa30HHOW opraHm3anuu. [lo3gHUN TIPOTEPO30i»
(pa3men 3). ®ororpaduu Beinosnnens! C.B. baruposeim (IIMH PAH).

Agtopsl nmpusHaTenbHbl coTpynankam BCEI'EU: n.o. 3aBemyromero CeKTOpOM TE€OJIOTHHU JI0-
kemOpus Banepuro AnekceeBudy KpyIleHHKY 3a MpemoCTaBICHHBIA JOCTYI K KOJUICKIHAM bekkepa
u BeaymeMy cnenuanucty LITHUTP my3zes Hune Muxaitnosae Kajien 3a momomis B ohopMIICHUU
NIEpEAAHHBIX B MYy3€il MaTEpUaOB.

[IIupokuit Kpyr BOIPOCOB I'E€OJOTNYECKOI0 CTPOEHU S BEHACKHUX KOMILIEKCOB YpaJjia, B Ipolecce
paboTsl Hax maHHOW myOnuKanueid, oocysxaancs ¢ H.b. Kysnenoseim, A.B. Psa3anuessim u K.E. Jler-
tapessiM (I'TH PAH), K.O. fIlko6conom (BCEI'EN) u N.A. HoBukoBsiM (MI'EM); ocmotp paboueit
KOJUIeKUMM bekkepa W BBISIBICHHE B HEW THUIOBBIX HK3EMIUIAPOB OCYLIECTBIISIICS COBMECTHO
c E.A. Cepexnuxosoii (JIysxnoit) (IIMH PAH). Bcem 3TuM nuuam aBTOpbI BEIPaXKaroT CBOIO UCKPEH-
HIOIO 0JIarOIapHOCTh.

B pabote ucronb30BaHbI CIEAYONINE COKPAIICHH S HA3BaHWI HAYYHBIX YUPEKISHUH:

BCET'EM -~ Bcepoccuiickuii  Hay4HO-HCCIIEIOBATEIBCKUI  T'€OJOTUUYECKUN  HUHCTUTYT
nMm. A.Il. Kapnuackoro (Cankt-IletepOypr);

I'MH PAH — I'eonoruueckuii uactuTyT Poccuiickoii akanemun Hayk (MockBa);

WUT'EM — MHCTUTYT T€OJIIOrUH PYIHBIX MECTOPOXKICHHH, MeTporpadu, MUHEPAJIOTHU U TEOXHU-
mun Poccniickoit akagemnn Hayk (MockBa);

UI" YHI PAH — UuctutyT reonorun Ypumckoro HayuHoro neHTpa Poccuiickoli akaieMuu HayK
(Yoa),

IHUT'P my3seit — LleHTpanbHBIl Hay4HO-HCCIEIOBATEIBCKUI TI€0JIOrOpa3BElOYHbIN My3el
uM. @.H. Yepursimena, BCEI'EU (Cankt-IletepOypr);

HCI'M — LlenTpanpHblil cuOUpCcKHii reojorundeckuii myseit (HoBocubupcek).



2. BEH/J YPAJIA

[To cpaBHEHUIO ¢ IPYTUMHU PETHOHAMH MUPA, MEPBbIE HAXOAKH MaKpOPOCCUIIN B TOKeMOpHH
VYpana ObIH cienaHbl CPaBHUTENBHO HeaaBHO — B 1972 1., FOpuem Padannosuyem bekkepom B 10-
nauHe p. KocbBa B OTIIOKEHUSAX YEPHOKAMEHCKOM CBUTBHI CHIIBULIKON CEPHH, KOTOPAasi TOrla paccMa-
TpuBanack B coctaBe pudes (bexkep, 1977). lanasie cOOpHI, Tak ke KaK 1 MHOTOUHCIICHHBIE HAXO/-
KU NOCJIEYIOIIUX JIET, JIOKAJIU30BaHbl B BEPXHEBEHACKUX 00Opa30BaHUSX 3alaJHOTO CKJOHA Ypa-
na B npexnenax KBapkymicko-KameHHOropckoro 1 bamkupckoro nogHsATuii (MEraHTUKJIMHOPHEB).
[lo mpencraBneHusIM OONBIINHCTBA COBpeMeHHBIX Hccaenobareneit ([Tyukos, 2010 u ccbuiku B 3TOR
paboTe), K IO3THEBEHICKOMY BPEMEHH PETrHOHBI CEBEPO-BOCTOKA M BOCTOKA CErOJHAIIHNX Pycckoit
IJIMTHI U YaCTH 3aMaHOro CKJOHA Ypalia MpeAcTaBsuiM coOO0H NacCUBHYIO OKpaWHY KOHTHHEHTA
Bantuxu. B mozgHem Bene komnu3us pparMmeHToB Ponnunum n oOpasoBanue ['oHBaHbI 1715 ypaib-
CKOIl oKkpanHbl banTHKN 03HAMEHOBAJIMCH THMAHCKUM OPOT€HE30M, a B 00pa3oBaBIIeMCs Mporuoe
cTajla HaKaIUIMBAThCs MoJjacca.

2.1. ObIHA A XAPAKTEPUCTUKA TUMAHCKOI'O OPOI'EHA

Kommneke TuManua Ha Ypale, Kak MpeJUIeCTBYIONMH COOCTBEHHO ypaluaaM (IIO3AHUNA KeM-
Opuif — TIEPMB), BBIICIISIICS TIOM Ha3BaHUEM «I0ypaTuasDy (Xepackos, 1948), HO 0OBIIHO 15 €T0 000-
3HAYCHUS HCIIONb30Bajics TepMuH «Oalikamunbly (Lllatckumii, 1945). B koHIe npomuioro Beka Oolnee
paHHUHN TEPMUH «TUMaHUIbI», Takxke npeaiaoxkeHubiit H.C. Illarckum, HO TOJIBKO JJIsI paHHUX 00pa-
30BaHUI cOOCTBEHHO THMAaHCKOTO Kpsixka, OBLIO TIPEMIOKEHO BEpHYTh B Hay4uHEIH 000poT (Puchkov,
1997) u B ocieaHue oAbl OH HCIOIb3YETCs OAABIISIIOIIUM OOIBITMHCTBOM UCCIenoBaresei. B To xe
BpEMs, ITPU IMTPOU3BOACTBE I'€OJIOTO-ChbEMOYHBIX pa60T oA «TUMaHuAaMu» Mo-MpeKHEMY IIOHUMAIOTCA
UG cpeqHeprudelicko-paHHeBeHICKUE 00pa3oBaHms coOCTBEHHO TumaHCKoi cuctemsl (I'eomorus...,
2011); omHOBO3pacTHBIE 0Opa3oBaHus Ha okpanHe BocTouno-EBponeiickoii miaar¢opMbl Ipu 3TOM BbI-
JICIISIFOTCSI KaK PaHHHUE, a M03IHEBEHICKO-paHHEKeMOpHiickie — Kak no3aHue Oarikanuabl (['eonorus...,
2006). Takoe pa3meneHNe HAM TIPEIACTABIIICTCS YCTAPEBITNM, KaK M 3HAYUTEIbHAS YaCTh TEPMHUHOJO-
TUU T€OCHHKIIMHAIILHOW KOHIEIINH, TIO3TOMY B JIAHHOW pa00Te TEPMUH «TUMAaHHIBD) UCIIOJIb3YETCS
B coBpemeHHOM ero nonumanuu (Puchkov, 1997; Pease et al., 2004; ITyukos, 2005, 2010 u ap.).

B coBpemenHoil cTpykType 3anagHoii EBpaszum penukTbl THMaHCKOrO OpOreHa, B IIMPOKOM
CMBICJIE 9TOTO CJIOBA, 00Pa3yIOT CeBEPO-BOCTOUHOE oOpamiienne Boctouno-EBponeiickoii miathopmbl
ot Myromxkap 1o Bapanrep-dropna B Hopseruu, rie cpe3arorcsi CKaHIUHABCKUMHE KaJeOHHIAMU
(ITyukos, 2010 u ap.). Kpuctannmmuecknii ¢pyramamenT Bocrouno-EBpomnetickoit murardopmbr chopmu-
poBaJicsi B pe3yJibTaTe CTOJIKHOBEHHUsS MPOTOKPAToHOB Bonro-Ypamuu, Capmaruu u dOeHHOCKaHIUU
B cocTaBe cyrnepkoHTHHeHTa KomymOust okono 2 mupy i.H. [locne pacnaga KomymOun nporokpaToH
Bbantuka ObUT BKITIOYEH B CYNEpKOHTHHEHT PomwHMIO, a TOCie ee YaCTUYHOTO PAcKoJia, B OT/IEITHB-
muiics oT Hero merakoHTUHeHT [lanHoTHr0. OTnenenue bantuku ot JlaBpeHTHH U AMa30HUM TIpe-
MOJIOKUTEIIBHO TIPOM30IILI0 Ha rpaHulle pudes u BeHaa okono 600 miH j.H. (Bogdanova et al., 2001,
2008; Rogers, Santosh, 2002; Li et al., 2008; JIyouuna, 2009; Kuznetsov et al., 2014). BozaukHOBeHME
TUMaHCKOTr0 OpOreHa CBSI3BIBACTCSI C aKKPELMEH M MOCIEAYIOMIEH KOIM3Ue OCTPOBHOW AYTH (MU
JyT) ¥ TeppEeHHOB ¢ MacCUBHOI okpanHoii bantuku (Scarrow et al., 2001; Pease et al., 2004; XepackoBa u
1p., 2010), 1n60 0OBACHSAETCS CTOTKHOBEHHEM JIByX KOHTHHEHTAIBHBIX 0J10K0B (Ky3HeroB u np., 2005).
Cy1ecTByeT TOYKa 3peHHs], YTO THMAaHCKUI oporene3 He Obu1 mposiBieH B CeBepHbIX MyTromkapax,
a MECTOIOJIOKEHHE Ha OKpanHe banTrku B mo3HeM BeH ie — KeMOpUH SHCHAINYEeCKON OCTPOBHOM AYTH
(TyITHUKOBCKHY KOMIIJIEKC) TIPEAONPENENINII0 TPaHUIy TaJIeOKOHTHHEHTAIBHOTO U TMaJe0OKeaHnye-
CKOT'O CEKTOPOB Ypalu[l Jis I0KHO-ypalbckoro peruona (Cameirut u ap., 2010). [osiBuBmmecs B no-
CJICAHUC ToAbl BEHACKUE AATUPOBKHU JJIA PA3JIMYHBIX ITYTOHUYCCKHUX KOMIIJIEKCOB C HaJICY6I[YKHI/IOH-
HBEIMH Xapaktepuctukamu (Iletpo, 2016) MO3BONAIOT MpeANONarath pa3BuTHE THMAaHCKOTO OpOTeHa
B pe3yJbTare aKKpelMu Ha aKTUBHOM KOHTMHEHTaNIbHON oKkpauHe (Psi3aHiies, B iedatn).

CyTypHBbI€ 30HBI, pa3IeAoNe CTPYKTY PHBIE JJIeMeHTHl THMaHCKOT0 OpOTreHa, Ha ceBepe Ypaia
C PE3KHM a3uMyTaJbHBIM HECOTJacHeM CeKyTCs ypanuaamu, a Ha FOxxHoM Ypane B 3HaUMTEIBHOU



CTENEeHH TeJeCKOMUPYIoTca 30H0i [aBHoro Ypansckoro Pazmoma (Ilyuxos, 2010 u ap.). Kommek-
Chl TUMaHHJ OOHaXKAIOTCS BJIOJIb BCETO Ypasia B BHJIE LENOYKH BBHICTYNOB (MMOIHSTHH, aHTUKIWHO-
pueB) LlenTpanbHo-Ypanbckoit 3086 (puc. 1). HecoBnanenue cTpyKTYpHBIX IIJIAHOB ypajdua M THMa-
HUJ 00yCIIOBIMBAET PE3KOE Pa3IHUne 0OHAKAIOIIUXCS KOMIUIEKCOB MOCIETHUX, TAKUM 00pa3oM, 4T
B CEBEPHOM YacTH peruoHa OOHAXKAIOTCS WHTEPHUIBI, @ B LEHTPAIBHOH M FOXKHOW IKCTEPHHU]IBI
TumaHCcKOro oporeHa. OKCTepHUIbI THMAHU HHTEPIPETUPYIOTCS KAK YACTh 10 TOTO €AUHON ITaCCHUB-
HOHM OKpauHbl KOHTUHEHTA baiTtuky, ¢ npuHapexaile el [I[puTuMaHCKON NEPUKPATOHHOU CTPYK-
TYpO#l ¥ HAJIO)KEHHBIM Ha HEEe KPAaeBbIM IIPOrHOOM, 3aXBAUCHHBIE CKIIAYaTOCThIO, & BO BHYTPEHHUX
3oHaX u Metamopdusmom (Ilyukos, 2010). Bce ommcanHble Ha HACTOSIIHA MOMEHT JOCTOBEPHBIE
BEH/JICKHE MaKpOHCKONaeMble Ypasa MPOUCXOASIT U3 MECTOHAX0K/IEHUH, PacIONIOKEHHBIX B Pa3pe3ax
BepxHero BeH a [ [putnManckoro kpaesoro mporuoda.

2.2. PACIIPOCTPAHEHUE U KOPPEJISALM S BEHJICKUX OTJIOXKEHUI
TUMAHCKOI'O OPOI'EHA

Benckumii koMIuieke, kak ocoboe Haapudelckoe cTpaTurpaduueckoe moapasieieHne, ObLT BbI-
neineH B cepequHe XX B. (Cokonos, 1952; Pemenus..., 1965). 3a nporemmye rofasl BeH I, KaK HU OJTHO
npyroe monpasnenenne OOmieit cTpaturpadudeckoil MKaIbl, SABISUICA MPEIMETOM OCTPOH TOJIEMU-
ku. Pa3HOOOpa3ne BrICKa3bIBAEMBIX MHEHHI OTPaXKaJio CIOPHOCTh 00BeMa U CTPYKTYPhl BHYTPEHHUX
MOApa3/IeIeHU I BEeH 1A, er0 O3 B O0IIEH HepapXHuecKoi CHCTEME CTPATOHOB, a TAKKE METOIH-
YEeCKUX MPUHITUIIOB €T0 BBIACTCHNS U pacwiieHeH!s. EQIHON Mo3UIny He CyIIeCTBYET U Ha CETO/TH AT~
HUW 7eHb. Hampumep, M3ydeHHE pelKOTraJedHBbIX KOHTJIIOMEPAaTOB HHM)KHEBEH]ICKOTO JIATLIAHJICKOTO
ropuzoHTa B [Ipunanoxee n Ha KOxxHOM Ypase mokaszaso, 4To A HUX XapaKTepHa He JICAHUKOBASI,
a QurronaHo-3KcIuTo3nBHAs mpupona (Kazak u ap., 2008), 9To mMO3BONNIIO, BKYIIe C IPYTHUMHU apry-
MEHTaMHU, MPEIJIOKUTH BOOOIIE UCKIIOYUTD JATIIaHACKUN ropu3oHT 3 OO0IIel cTpaTurpapuieckoi
mkaisl (Axo6con, 2014). {ns Ypana u [Ipuypanbs, moMmuMo 00IEU3BECTHRIX pa3nuunii ¢ MexgyHa-
pomHOH cTpaTUTpaduUeCcKoi MKaloH (puc. 2), pa3aeieHne BeHACKUX 00pa30BaHUNA U UX KOPPEISITUs
MpETEPIIeBAH CYIIECTBEHHBIC TPaHC(HOPMAITUH 32 TOABl UX W3YUEHUS Pa3IMYHBIMU UCCIIE0BATEN -
Mu. B kauecTBe mpumepa MOKHO IPUBECTH alIMHCKHUE oTI0KeHus FOxHOrO Ypana, Bo3pacT KOTOPBIX
CUHTAJICSA TIePBOHAYATIFHO AEBOHCKHM, 3aTEM O3 THEKEMOPHICKO-OPJOBUKCKUM, KEeMOPHIICKUM |, Ha-
KOHell, puelCKUM, U3 KOTOPOTO U OBLI BhIJeNieH Kak BeHAckui (bexkep, 1968). B HacTosmem Atnace
HCIIOJIB3YETCSI CXeMa KOPPEJISIIIUK BEHJCKUX OTIOKEHUH ceBepo-BOCTOKAa — BocToka BocTtouHo-EBpo-
TIelickoit TTaTGopMbl U 3amaIHoro Ypana, mpuBeaeHHas B padore A.B. Macmosa (2006), ¢ HEKOTOPBI-
MH W3MEHEHUSIMH, OCHOBAHHBIMH Ha JIaHHBIX, MTOJYYSHHBIX B TIOCeqyomnue roasl (Bopodrera u np.,
2006; bekxep, 2010; [Tyuxos, 2010) (puc. 2).

B paccmarpuBaemMom pernoHe BeHJICKHE 00pa30BaHMs U3BECTHHI B pa3pe3ax Me3eHCKOH BIaan-
HBI (CHHEKJIHN3bI), Bonro-Ypaiabsckoir 001acTu (aHTEKJIU3bI), a Takke B mpeaenax CpeaHeypaabcKoro
u OxHOoypanbckoro cerMeHToB LIeHTpanbHO-YpanbcKkoii 30HBL. Pa3pesbl TeppUTreHHBIX TOJII 4ypOU-
HOH cepuH, dparMeHTapHO OOHaXXCHHBIC B Tpeaeniax ceBepo-ypanbckoro IlomomoBa Kpsoka (Koir-
YUMCKOE MOJHSTHE), CONMOCTABISIOTCS ¢ JoKeMOpuiickumu paspesamu Cpennero u KOxHoro Ypana
(bexkep, 1988; Ceprees u np., 2012). Haxoaku maxpooccuiInii B OTIOKEHUSX UyPOUHOU Cepuu
HE W3BECTHBI, HOBBIX T'€OJIOTMYECKUX MTAHHBIX IMocie obobmaromeit padorsr KO.P. Bexkepa 1988 .
B [IEYATH BBISBIICHO CPABHUTEIBHO HE MHOTO (AH(uIOTOB U 11p., 2007; Ceprees u ap., 2012; Uymakos
u ap., 2013), cTpykTypa pacrnonokena OIU3KO K pa3pe3aM Berueronckoro mporu6a u Keapkyiicko-
KamenHOTOpCKOTO IOMHATHS ¥ B HACTOSIIEM 0030pe HE pacCMaTpHBAETCS.

B npenenax Me3eHCKOH BIIaJIMHBI HUKHEBEHICKIE OTJIOKCHUS BBIJICJICHBI JIUIIH B pa3pe3e CKBa-
HuHbI 1-KeJIbTMUHCKOM, B F0)KHOM yacTu Bbiueroackoro nporuda, B 00beMe BbIUeroackoit ceuthl (Bo-
pobseBa u map., 2006), mubo Tonmpko cpenHeii-BepxHeil ee yacTu (BopoobeBa, Ceprees, 2014). Panne-
BEHJICKHI BO3PACT YCTAHOBJICH Ha OCHOBE M3yYCHUS acCOIUAIMN MUKPO(OCCHIIHNI TIepTaTaTaKCKOTO
TUMa (3UAKAPCKOr0 KOMILIEKca akaHTOMOpGHBIX akpuTapx) (Bopoobera u ap., 2006; BopoOnera,
Ceprees, 2014). CnenyeT OTMETHTH, UTO CYIIECTBYET TOYKA 3PEHHUS O IMO3THEBEHICKOM (PEIKUHCKOM)
BO3pacTe 3TOH crenn(puIecKor KeIbTMEHCKON HckonaeMol MukpoonoTsl (ITogkoBeipos u np., 2011).



BepxueBeHickue 00pa3oBaHust Me3eHCKOM BITaIMHBI TPAIUIIHOHHO JCISITCS Ha YCTh-IIMHEKCKY O
U ME3EHCKYIO CBHUTHI, B 00bEME PEIKWHCKOTO M KOTIMHCKOTO TOPHU30HTOB, COOTBETCTBEHHO (Bepx-
HU nokemOpwii..., 1986). Ha ceBepe — ceBepo-3amaze Me3eHCKO# cHHEKIN3bl B mpenenax HOro-
Bocrounoro benomMopbs ycTh-TMHEKCKAsi CBUTA ObLIa pa3/ieicHa Ha JISIMULIKY0, BEPXOBCKYIO U 3UM-
HETOPCKYIO, @ ME3CHCKasl, JUIsl JAHHOTO PEeTHOHA, TIepenMeHOBaHa B epruackyio (I'paxxmankun, 2003).
U-Pb u30TOMHBII BO3pacT IUPKOHOB M3 TETLTIOBBIX MPOCIOEB OCHOBAHMS BEPXOBCKON CBUTHI COCTAB-
nsiet 55841 muH 0. (Ipaknankun, 2003), U3 MOIOMIBEI 3MMHETOPCKOM cBUTHI 555,3+0,3 murH 1. (Martin
et al., 2000), u3 pa3pe3os Ha p. 3ogotumna 550+4,6 muts 1. (Llanos et al., 2005). [To3gHeBeHACKHE TOIIH
I0ro-Boctounoro benoMopesi BMeIIaroT ogHy W3 Haubosee OOMMPHBIX MO MacmTady ¥, BEpOSITHO,
JYYIIYIO 10 CTEIIEHU COXPAHHOCTH OPTaHU3MOB, TPYIIITY MECTOHAXOXKICHUH BEHJICKUX MaKpOpOCCH-
it B mupe (@enonkun, 1981; Fedonkin et al., 2007 u op.).

Ha roro-BocToke Me3eHCKoW BMaauHBI B TIpeenax BbhHeroickoro mporuda ycTh-IIMHEKCKAsS
U ME3EHCKAasl CBUTHI BEPXHET'0 BEHA MIPOCIEKEHEI B pa3pe3ax NByX mapamerpuueckux (1-Ctopoxkes-
ckas, 1-CeperoBckasi) u psaa pa3BEIOYHBIX CKBAXKHUH. 37€Ch OTIUIUTEIEHON OCOOCHHOCTHIO BEpX-
HEBEH/ICKUX OTJIOKEHUH SIBJISETCS HAJIWYWE B HX cOCTaBe 3BanoputoB (ONOBSHUIIHHKOB, 1998).
B kepHe 00enx rimy00oKuX CKBaKHH 0OHAPYKEHbI NXHO()OCCUITUH U (PparMEHThI O€CCKENIETHBIX MaKpO-
(hoccuuid, XapaKTePHBIX IS MO3THEBEHICKOTO BpeMeHH (OJI0BSIHUITHUKOB, 1996; ONOBIHUIITHUKOB,
I'paxpankun, 1999). 3TH HAXOIKU JTOTOIHUTEIBHO CBSI3BIBAIOT MeCcTOHAX0XK ieHus1 KOro-Bocrounoro
benomopss ¢ pazpezamu Cpennero Ypama, OJHAKO, B CBA3U C TEM, UYTO YKa3aHHBIC aBTOPHI HE MIPUBO-
JISIT OMACAHMST OTMEUCHHBIX UMHU (DOPM, B TAHHBIA ATiac 3TH cOOPHI HE BKIJIFOUCHEI.

Ha Cpennem Ypane Benjickue otioxenus: Kpapkynicko-KaMeHHOTOpCcKOTo OAHSATHS TPAIAIIH-
OHHO BBIJICIISITUCH B 00beMe CepeOpsSIHCKON 1 CBUIBHIIKOM cepuit (AOnu3uH u np., 1982; Crparurpadu-
YeCcKHe..., 1993 u np.), G0IBITMHCTBO COBPEMEHHBIX HCCIIENOBATEIICH OTHOCSIT MOPOABI CEPEOPSIHCKOM
cepun K 3aBepuaromiemy pudero (Ilerpos u ap., 2005; Macnos, 2006; Ilyukos, 2010), a B o0beme
BEH/Ia PAaCCMaTPHUBAIOT TOJBKO OOpa30BaHMsI CBHUIBHIIKOW CepHM. TEppUTEHHBIN pa3pe3 CHUIBHIIKON
CepHH BKITIOYAET CTApONEYHUHCKYIO, TIEPEBAIOKCKYT0, YePHOKAMEHCKYIO U YCTh-ChUIBHIIKYIO CBUTHI
(Mnanmux, A6nusun, 1967 u ap.). C nopogamMu BepXHUX CBUT CBSI3aHBI MHOTOYHCIICHHBIE HAXOIKH
JnokeMOpuiickux Makpouckomnaembix (bekkep, 1977, 1980; Kpusoruees, [Tosnenos, 2001; ['paxxiaHkuH
u np., 2005, 2010; Puchkov et al., 2016); monpoOHas XapaKTepUCTHKA CBUIBHIIKUX OTIOKCHHUH TTPHBE-
JICHAa HUKE B COOTBETCTBYIOIIEM paselie.

Benyckue obpazoBanusi Bonro-Ypaiabckoil o0nacTv IMUPOKOH MOJIOCOH MPOTSATHBAIOTCS BIOJb
ydacTKa 3amaJlHOro Kpast THMaHCKOTO OporeHa M BBITTOJHSIOT JIBE BIaAHBL: Bepxuekamckyto u [llka-
noBo-I1luxanckyro, pasneneHHbie Capamyinbcko-SIHBIOACBCKON CEIJIOBHHOM, Ha CEBEpPE CMBIKAsCh
¢ Beruerogckum mporu6om Me3eHCKoW BIAAUHEI, a HA BOCTOKE ¢ pa3pe3amu KBapkyricko-KameHnHo-
ropckoro u bamrkupckoro antukimHOpueB (puc. 1) (Ilyuaxos, 2010). B mpenenax Bepxaekamckoii Braiu-
HBbI HUJKHEBEHICKUE OTJIOXKECHUS MPEACTABICHBI BECISIHCKONM CBUTOM, BBIIICICKAIINE BEPXHEBEHICKUE
MOPOJIbI OOBENUHSIIOTCS B JIACBBUHCKUIN KOMIUIEKC W TPEACTABJICHBI KBIKBUHCKOM, BEpeIIarmHCKOMU,
BEJIBHHCKON W KpacCHOKaMCKOH cBUTaMU (puc. 2). JIBe HUKHUE CBUTHI, KBIKBHHCKASI U BepeIarmHCKasl,
00BEIUHSIFOTCS B 0OPOTYJIMHCKYO, a BBITIIEJICKAIINE — BEJTBUHCKAS ¥ KPACHOKAMCKasl, B KYJIBIMKapCKYHO
cepun. B npenenax [lIkanoBo-IlInxaHckoii Bra JiHbl HUKHEBEHICKUE 00pa30BaHUS HE YCTAaHOBJICHBI,
B BEPXHEBEH/ICKMX ITOPOJIaX B 00BhEeMe OMKOYIISIKCKOT0 KOMIUIEKCA BhIIEJIeHA HUKHSS KapOBCKas ce-
pusi, oObenuHsIONass 0aKUOAIEBCKYI0 U CTAPONETPOBCKYIO CBHUTHI, M BBIIIEICKAIAS IIKATIOBCKAs
cepusi, BKJIIOYAroIas B ce0sl CaIMXOBCKYIO U KapJUHCKYI0 CBUTHI (CTparurpaduueckas..., 2000).

Ha 3amagroM kpbute banmkupckoro moAHATHS OTIOKEHHS BEH1a BBIICISIOTCS KaK allTiHCKAs Cepus
(Kosnog, 1982; bekkep, 19850; Ctparurpaduyeckue..., 1993). [locnequue necatuneTsi OOIBIIMHCTBO
HCCIIeIoBaTeNel K HIYKHEBCHICKUM OTJIOKCHHSIM OTHOCIT OaKeeBCKYIO CBUTY U €€ (halralibHbie aHa-
JIOTH — TOJIIAPOBCKYIO M CYUPOBCKYIO CBHTHI, 8 MEPEKPHIBAIONINI MX pa3pes3, CBIA3aHHBIN MEXTY COO0H
IIOCTENICHHBIMH MIEPEX0JIaMH Y PIOKCKOM, 0OaCHHCKOM, KYKKapayKCKOM W 3UTaHCKOH CBUT — K BEpPXHEMY
Berny (bekkep, 19856; Crparurpaduyeckas..., 2000 u ap.). JlokaibHO pa3BuTas MaJIOSMaHTAYCKas CBUTA
AMEET YETKYIO CTPYKTYPHYIO ITO3HIIMIO B BEPXHEW YaCTH pa3pesa alllmHCKOW CEpUH U, B CHITY crierudu-
KU JIUTOJIOTUYECKOTO COCTaBa U OCOOCHHOCTEH MPHUCYTCTBYIOMIETO UXHOIICHO3a, MPEIIOI0KHTEIBHO
otHocutes (bekkep, Kuika, 1991; Bekkep, 2010) k HmxHeMy kemOpuro. C 00pa3oBaHUsIMU OaCHHCKON

9



Y 3UTAHCKOM CBUT CBSI3aHBI MHOTOUHMCIICHHBIC HAXOAKHU BEHJICKUX UXHOPOCCHIINN U OSCCKEIeTHBIX Ma-
kpouckonaembix (bekkep, 2013; Kolesnikov et al., 2015 u ap.). Bonee neranbHast XxapaKTepUCTHKA OTIIO-
YKeHW alllMHCKOW CepHH MTPHUBEICHA HIKE B COOTBETCTBYIOIIEM pa3ielie.

Koppensiius HUKHEBSHICKUX 00pa30BaHU JIJIs IEPEYUCICHHBIX PETUOHOB (PHUC. 2) B IOCTATOUHOU
CTETIEHH YCJIOBHA M OCYIIECTBIISIETCS] HA OCHOBAaHMH TOJIOKEHHS TOJII] B pa3pese U 001iero popMarioH-
HOro cxojicTBa. COBpEMEHHBIE U30TOITHBIC JaTHPOBKH, TIOATBEP K IAIOIINE JOTIO3HEBEHICKII BO3pacT,
M3BECTHBI JIUIIIB JIJIs TOPOJT 3araiHoi Yactu bamkupckoro u Kpapkyiicko-KaMeHHOropckoro nogHsaTHit
(mogpoOHee CM. B ONMMCAHUU CTPATHTPadUN CTAPOTICUHUHCKOM, TOITIAPOBCKON 1 0aKeEeBCKOM CBUT).

B cocraBe BepXHEBEH/ICKMX OTJIOKEHUH MO OCOOEHHOCTSM CTPOEHUS U KOMILIEKCY JTUTOJIOTH-
YECKHUX XaPaAKTEPUCTUK XOPOIIO COMOCTABISIIOTCS APYT C APYTOM Pa3pe3bl JACHBUHCKOTO KOMIIJIEKCA
BepxHekamckoi BmaauHbl U OMXOYIIsIKCKoro koMruiekca LlIkamoBcko-IlInxanckoit Bnaguasl Bonro-
VYpanbckoii obnacTu. Takxke OOMIETIPUHATON Ha CETOAHS SBISETCSA TOYKA 3PEHUS O MMOCBUTHOM KOP-
pensituu OuxOyIsikckoro komruiekca [llkamoscko-IInxaHCckol BIaJWHBI U alIMHCKOW cepuu bari-
kupckoro mogusITus (Macmo, Mmmepckas, 1998; Ctparurpadudeckas..., 2000; Macmios u ap., 20060).
OTpunarenbHas eBpOIMeBas aHOMAJIHS B apTHILTATaX OCHOBAaHMS KapiuHCKo# cBUTHI [lIkamoso-11u-
XAHCKOM BIAJUHBI COMTOCTABIISICTCS C AHAJIOTMYHON aHOMATUEH B OCHOBAHUM KOTIUHCKOTO TOPHU30HTA
Pycckoit umuer (Macios, Mmepckast, 2006). ['panuIia mepeBaiokCKoi 1 4epHOKaMEHCKOH cBUT KBap-
KyIIcKo-KaMeHHOTOpCKOTO TIOAHATHSI XOPOIIO KOPPEIHPYET C IPAHUIICH YPIOKCKHX U OACHHCKUX OT-
JIOXKCHUH alllMHCKOM CepUU M OOBIYHO OTOXKJICCTBIISICTCS C moomBoil monacceel (ITyukos, 2010, 2012).
EnnHCTBO THUTOreOXMMUYECKUX XapaKTEPUCTHK ToKa3aHo misl ckiramguaroil (Ksapkymicko-Kamenno-
ropckoe u bamkupckoe nogasaTus) 1 He ckiamauator (LlnakoBo-lllnxanckas BriaguHa, Beraeroackuit
porud) MOJIacChl Ha OCHOBE aHAJM3a TOHKO3EPHUCTHIX 00JIOMOUHBIX Topoj (Macmos u ap., 2009,
2013B; Macmnos, IlogkoBeipos, 2013). O6pa3zoBanue Ha GpoHTE THMAHCKOTO OpOreHa M 3aIOTHEHHE
MOJIACCOI OMTMCaHO Ha OCHOBaHHUH COBPeMEeHHBIX NaHHBIX ([lyukos, 2005, 2010 u ap.) 11 O03THEBEH /I
ckux oOpasoBaHuii MeseHckoii Brajgunbl (MaciioB u ap., 2008a). 1yt mo31HEBEHICKOT0 Me3eHCKOro
najieo0acceifHa, B KOTOPbIi BBIACTSIONINE €T0 aBTOPHI 00BETNHSIOT OTHOBO3PACTHEIE OTIOXEeHHS Me-
3€HCKOU BriauHbl 1 KBapkymicko-KaMeHHOTOpcKOTo MOMHSITHS, HA OCHOBAaHUU JINTOT€OXUMHYECKOTO
aHaJM3a TOHKO3EPHUCTOH aJIFOMOCHIMKOKIIACTUKH JIENIAeTCsI BBIBOJ 00 OTHOCHUTEIBHOW M30JIMPOBAH-
HOCTH MCTOYHHMKOB CHOCA M OTCYTCTBHH TOMOT€HH3AIlMH OCaJKa B IMpereiax caMoro maireodaccei-
Ha (Macnos u np., 2013a). [lonoOHBIN BEIBOA, IIpaBla, BIIOJHE OYEBUIHO CIEAYET KakK M3 OOIBIION
(ae menee 1200 kM) TPOTSHKEHHOCTH NasieodacceiiHa, Tak U CyIeCTBEHHO peolIIaaromeii MeTKoBoI-
HOCTH CJIaTaONINX eT0 OTIOKEHUH.

B mopomax 3uraHckoil CBUTHI allIMHCKON CepuH bBaIllKWpCKOro MOAHSTHS YCTAHOBIICH OUYCHBb
crienuruecKknii xapakrep najeomaruutHoi 3amnucu (Levashova et al., 2015; Bazhenov et al., 2016).
A MMEHHO, B 3THX NOpoAax 3a(UKCHpOBaHA MCKIFOYUTEIHHO BBHICOKAS YACTOTa CMEHBI TOISPHOCTH,
KOTOpas JI0 HelaBHUX IMOp ObLIa He M3BECTHA B MAarHUTHOM JICTOIUCH HAIIel TUIaHeThl. MHOTOKpaT-
Hasi TeOMarHUTHAsI HHBEPCHS HAa MPOTSHKEHUU BCEO0 HECKOJNIBKUX MUJITMOHOB JIET MOIJIA O0YCIIOBUTh
JUTUTENBHBIN TIEPHOJT PE3KOTO OCIAOIEHMS 3aIIUTHOTO MAarHUTHOTO TIOJIsI 3eMITH, C YeM YKa3aHHBI-
MH aBTOPAaMH CBSI3bIBACTCS BEIMUPAHUE SAHAKAPCKONH OMOTHI U HAYaJI0 KEMOPUHCKON «CKEJIETHOW pe-
sBosrornuy (Meert et al., 2016). B HacTosiIiee BpeMsi CXOHas MMajicOMarHUTHAsI 3alUCh YCTAaHOBJICHA
B pas3pese OIHOTO M3 CTpaTHTrpaduUIecKuX IMompas3aeiieHnid Ha ceBepo-BocToke Enmcetickoro Kpsika
(roro-3amamHast okpanHa CruOupckoi miat(opmMel), COMTOCTABIIEMOr0 ¢ cambiMu Bepxamu BeHa (L1la-
LUJLIO | JIp., 2015). [Is HacTosIiel paboThl 00J1ee BaXKHO, YTO aHAJIOTHYHBIN XapaKTep MajecoMarHuT-
HOW 3ammcy paHee ObUT BRISIBIICH B pa3pe3ax BEPXHEBEHJCKOTO KOTIMHCKOI'O TOPH30HTA B Ipeesiax
IOro-Boctounoro benomopss B paiione 3umuero bepera, p. 3onotuna u cks. Bepxoruna (Popov et al.,
2002, 2005; Llanos et al., 2005). UneHTHYHBII XapakTep MajeoMarHUTHON 3alIUCH, Ha JAHHbI MOMEHT
HE U3BECTHHIN HU B O0Jiee APEBHUX JOMO3THEBEH/ICKAX, HU B O0Jiee MOJIOIBIX (PaHEepO30MCKIX MTOPO-
JlaX, TIO3BOJISICT HAJISKHO COMOCTABIISITh 3UTAHCKYIO CBUTY alMHCKOM cepuu KOxxHOro Ypana ¢ pas-
pe3amu BepxHei yacTu KOTIuHCKoro ropuzonta KOro-Bocrounoro benomopssi.

Us HACTOAIICC BPEMS KOPPEIALUA PA3JIUIHBIMU HCCICAOBATCIAMU HOBHHGHOKGMGpI/IﬁCKHX OT-
JIOKEHUMN peruoHa aaJjieka oT CI[I/IHOO6p3,31/I$I. Ha BocTouHOM KpbLIIC BaH_IKI/IpCKOFO INOAHATHSA B COCTAaBEC
HUXHETO BEH/Ia paHEC BBIACIIAINCH KyprajmHCKas U €€ @aHHaHLHBIﬁ AHAJIOT apUIMHCKasA (He nyTaTrb
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C aIIMHCKOH) CBUTBI, ICTOPUYECKH COMOCTABIISBIINECS ¢ 0aKeeBCKOW CBUTOM 3amaIHON 4aCTH aHTUKIIH-
nopus (bekkep, 1988; Crparurpadpuueckue..., 1993 u np.). [To3xke st mopo KypraiIdHCKONH CBUTHI
ObUIO BBICKA3aHO MHEHHE O COIJIACHOM 3aJIeTaHUM TY(OIECYaHUKOB, COACPKAIUX (DIIOMI0IUTOBbIC
00oco0nens, Ha HerlepepadOTaHHBIX (IIIOUIaMH IECYaHUKAX U TY(PONecYaHuKax KPUBOIYKCKOM CBU-
ThI pudes (Kazak u ap., 2008). CpaBHUTEITBHO HEJABHO HA OCHOBAHUH MOJTYYCHHBIX HOBBIX H30TOIMHBIX
BO3PACTOB apIIMHCKAasl CBUTA OblIa OTHECEHA K 3aBepIIaoIIeMy pUQero U IepeBeicHa B paHT CEPUH, CO-
CTOSIIEH U3 YSThIPEX CBUT: OAWHACCKOW, MaXMyTOBCKOM, HTOHMHCKOH 1 mrymckoi (Ko3nos u np., 2008,
2011; ITyuxos, 2010; Kpacrobaes u ap., 2012). B paborax nmocneqaux aet OakeeBcKast i KypraiuinHCKas
CBHUTBHI OTHOCSTCSI K pAHHEMY BEH[Y, a HAKOIJICHHE JIGAHUKOBBIX 00pa30BaHUN JaHHBIX CBUT COOTHO-
CHUTCS C TAsiuaIbHBIM ieprogoM [ackee (584-582 M 11.) (Ilyukos u ap., 2014; Lubnina et al., 2014).

HenaBuo Oblita mpeiioykeHa HoBasi cXemMa KOPPEeJsIUK BEeH/ICKUX OTIOXKEHHH, KoTJa B pe3yibra-
T€ MMPOBEACHHOT0 CEKBEHC(CEKBEHT)-cTpaTurpaduueckoro ananusa 1151 KOro-Bocrounoro benomopss
ObLIH BBIZICTICHBI YEThIPE CEKBEHLMU: arMHHCKasl, COJI3EHCKAs, 3MMHETOpCKasi U epruHcKas. Beine-
JICHHBIC JIATEPANIBHBIC PSAIBI (KTPAKTH») M PA3EISIONINE HX MOBEPXHOCTH MUTpANU (arnuil ObIIH
IIPOCIIEKEHBI Yepe3 CKBa)KMHBI, BCKPBIBAIOLINE CEBEPO-BOCTOK Me3eHCKOM CHHEKJIN3bI, U CKOPPEIH-
poBaHBI ¢ pa3pe3amMu ChbUIBHIIKONW cepun KBapkynicko-KaMeHHOropckoro aHTUKJIMHOPHUS B paMKax
equHOrO Me3eHcKkoro maieodacceitna. B mpenmaraeMoil KOHCTPYKITUHA arMUHCKAsl CEKBEHITHS, BKITIO-
yaromas JISIMULIKYI0 CBUTY M HHKHIOIO HOJACBUTY BEPXOBCKOW CBHUTHI, Ha CpeqHeM Ypalie COOTBET-
CTBYET OTJIOKEHMSIM CTApONEUHUHCKOM U mepeBajiokckoil cBuT (MacnioB u np., 2008a; I'pak 1aHKuH,
Macnos, 2009; I'paxxnankus u ap., 2009; Macios u ap., 2013a). Beickazano npenmonoxeHue 00 0aHO-
BO3PAaCTHOCTH MOAOILIB JISMULKON M CTapONEUHUHCKON CBHUT (IIOBEPXHOCTh MaKCHMaJIbHOM perpec-
CUU arMUHCKOW CEKBEHIIMH) OCHOBaHHIO OakeeBCKoM cBUTHI (I 'pakankuH u jp., 2011a, 0), koTopy'o,
KaK y>ke OBLIIO OTMEYEHO BHIIIIE, OOJIBITMHCTBO UCCIIEOBATENICH OTHOCUT K paHHeMy BeHIy (Macios,
2006; bekxkep, 2010 u np.). Con3eHcKas CeKBEHIIHS, MTPEICTaBIeHHAasT 00pa30BaHUSIMU BEPXHEH MO~
CBUTHI BEPXOBCKOI CBUTHI, B mpenenax KBapkyricko-KaMeHHOropcKoro MOAHSATHS COMOCTABIISETCS
C HIKHEH (BHJTYXWHCKOM) MOJICBUTON YEPHOKAMEHCKOM CBUTHI. 3UMHETOPCKask CeKBEHIIM S, BKITIOYAT0-
mas OTI0KEHUsI ofHOMMEeHHOM cBUTHI B FOro-Boctounom benomopse, Ha CpenneM Ypase 0XBaTbIBaeT
pa3pe3 LIYpBILICKOW M 4epeMYXOBCKOM MOJCBUT YEPHOKAMEHCKOW CBUTHI. 3aBepliaroiias ociae10Ba-
TEJTHHOCTH TIO3/THETO BEHa Ha CEBEPO-BOCTOKE PyCcCcKoii TITUTHI €pruHCKasi CEKBEHITHS, 00pa3oBaHHAS
OTJIOKEHUSIMU €PIrUHCKOM K€ CBHUTBI, 10 MHEHHUIO BBIICJIMBIINX €€ aBTOPOB, B mpenenax CpenHero
VYpaiia COOTBETCTBYET CHHEKAMEHCKOM, KOHOBAJIOBCKOM U KPY THXUHCKOH ITOJICBUTAM YEPHOKAMEHCKOM
ceuthl (I'pakpankwH, Macmnos, 2009; ['paxxmankus u np., 2010). B o6cyxmaemoit cxeme Bo3pacT ca-
MO BEpXHEH yCTh-CHUIBHIIKOM CBUTHI CHUIBULIKOM CepUHM OZHO3HAYHO He ycraHaBnuBaercs. Ilpex-
roJjiaraeTcsi MO0 OJHOBO3PACTHOCTH OTIOKEHHH YCTh-CBUIBUIIKOW CBUTHI 00pa30BaHUAM JIOKAJIbHO
BEIZICIISIEMON KOOBIITOOCTPOBCKOM TIOACBUTHI UepHOKaMEHCKOM cBUTHI (I'paxkankuH u np., 2010), nudo
ee Koppesinus ¢ nagyHckoit csutoil FOro-Boctounoro benomopss, 17151 KOTOPOU TeMH )K€ aBTOpaMu
paHee OblI yKazaH paHHekeMOpuiickuii Bo3pact (Macno, 2006; I'paxxnankun, Kparomkun, 2007).
TakKe yCTh-CBUIBHIIKYIO CBUTY MHOTJ]Aa OTHOCST K TIEPEXOHOMY MHTEpBAIly BeHAa — KEMOPHS, COTIO-
CTaBIISAS C HEMAKUT-IAIIBIHCKUM Topu3oHTOM Cubupu (Uymakos, Ceprees, 2004).

Jls By X BEPXHHMX CBUT AllIMHCKOHN CEpUM, KYKKapayKCKOW U 3UTaHCKOM, HA OCHOBAHUU HAXOJI0K
B Hel pocaTHOM KITAaCTHKY, HHTEPIIPETUPYEMON Kak PparMeHTHl PaKOBUH OpaxHoMo, 000CHOBEIBA-
eTcst Bo3pacT He apeBHee cpeaHekemopuiickoro (Kysnenos, [lHanumio, 2011). Monacca sToro Bo3pac-
Ta, mo MmHeHHto H.b. Ky3HenoBa, siBnseTcs TOMONTHUTENBHBIM J1I0Ka3aTeIbCTBOM BBICKa3bIBAEMOTO UM
paHee IPEITOJIOKESHHS O pAHHETIaIe030HCKOM BpeMeHH TUMaHcKoi oporenn (Kys3ueros u np., 2005).

2.3. TEOJIOTMYECKOE CTPOEHME CBIJIBUIIKOI CEPUU
(3AITIAJHBIN CKJIOH CPEJIHEI'O VPAJIA)

KBapkymicko-KamenHoropekuii (Bumepcko-Uycoscekoii, bacercko-Cruneropckuii) MeraHTHKIIN-
HOpUH pacriosiaraercs B npejenax LleHTpanbHO-YpallbCKOW 30HbI U OXBATHIBAET OCHOBHYIO YacTh 3a-
nagHoro ckjoHa Cpennero Ypana (puc. 1). B ero ctpoennn BeIaenSr0TCs ABa KPYIHBIX KyJIHCO00pas3-
HO PAacIoOKEHHBIX aHTHUKIMHOPHBIX nopHsaTHs: KBapkymicko-bacerckoe (Borynbsckoe) Ha ceBepo-
3amage n Kamennoropckoe (CHHEropckoe) Ha IOro-BOCTOKE, pas3eieHHBIC YChBUHCKO-CBHUIBHITKON
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(BunbBeHcko-ChInBULIKOH, YchBUHCKO-CepeOpstHCKOH) ceiioBuiHOM cTpykTypol (I'eonorus..., 1969;
AOM3MH U j1p., 1982). Ha ceBepe MeraH TUKJIMHOPHS BBIACISETCS CIOKHO IOCTPOSHHBINA MeTaMop(u-
YECKHH KOMIUIEKC, COUCTAIOINN BBICOKOTEMIIEPATyPHbIE M BBICOKOOApUYECKHE NapareHEe3UChl, BO3-
pact meTamop(du3zMa KOTOPOTo OLleHHBaeTcs Kak 1oopaoBuKckuil. C Boctoka KBapkyuicko-KamenHo-
FOPCKUI MEraHTUKJIMHOPUM OrpaHuydeH 30HOM ['1aBHOrO Ypansckoro pasioma. Pazpursie B 3amna Hoi
YacTH AAHHOW Pa3JIOMHOM 30HBI OPIOBUKCKO-AEBOHCKHE IICIb(OBBIC OTIOKEHUS OTACISIIOT OIHCHI-
BaeMblii METaHTHKJIMHOPUI OT pacnoiokeHHoro Ha CesepHoM u [lpunonspaom Ypase JlsnuHckoro
(JIssmuacko-KyTtnmMckoro) mogusitusi. [lozanepudelickue odpa3oBanust JISTUHCKON CTPYKTYpPBI TPO-
CJICKHMBAIOTCS y3KOU IOJIOCOM aJieKo Ha 0T BIOJIb BOCTOUHOrO Kpasi KBapkymicko-KamenHoropckoro
MEraHTUKIUHOpUS (AOIU3UH U 1p., 1982; Macnos u np., 1996; [1yukos, 2000; [leTpos, 2015). Ha npo-
TSOKCHUW BCETO METAaHTUKIMHOPHSI €ro 3amajiHas 9acTh BbIACNsAETCS Kak S3pBHHCKO-CepeOpsHCKUi
(Llerrenpcro-Bmkatickuit) MOHOKIIMHOPUH, IIHPUHA KOTOPOTO cocTaBiseT 15-30 km. CpenHsis 9acTh
MOHOKJIMHOpHS oclioxkHeHa be3romoBckoll cuH(pOpPMOii, BEpOSITHO, alJIOXTOHHOW MPHUPOJIBI, BBIION-
HEHHOW OTJIOKEHUSIMH TTO3]THETO OPIOBHKA — CHIIypa — JIEBOHA, 3aMagHas YacTh MOHOKJIMHOPHS CJIO-
KeHa 00pazoBaHUSIMU ChUTBHITKOM cepr (['eonorust..., 1969; AGmusun u np., 1982) (puc. 3).

JHoxemOpuiickue odpazoBanust Kapkynicko-KaMeHHOropckoro mogHsTHS peCcTaBICHbI IOPOAa-
MU KeIPOBCKOM, Oacerckoi, cepeOpsTHCKON M CBUIBUIIKOM ceprid. J[71s1 ByIKaHOT€HHO-0CaI0YHBIX TTOPOJT
KeAPOBCKOH 1 Oacerckoii cepuil yctaHOBJIeH no3aHepudeiickuit Bozpact (AGmm3uH u np., 1982; Crparu-
rpaguueckue..., 1993; Iletpos u np., 2005). TpaauunoHHO paccMaTpuBacMasi B 00beMe paHHEro BEeH1a
cepeOpstaCcKas cepust (Abnu3uH u np., 1982; Crpaturpaduueckue..., 1993; Cycnos u ap., 2002; IleTpos,
2015) mo COBOKYITHOCTH COBPEMEHHBIX H30TOIHO-T€OXPOHOJOIMYECKUX NAHHBIX AJS Pa3MbIBAEMBIX
U CEKYIIUX CEPUI0 KOMILJICKCOB, OTHOCUTCS K 3aBepinatoriemy pudero — apumuuto (Ilerpos u mp., 2005;
Macmnos, 2006; [Tyukos, 2010). OmHako coBceM HETABHO OITYOJIMKOBAHBI JAHHBIEC O PAHHEBEHICKOM BO3-
pacte LMPKOHOB M3 ILEJIOYHBIX 0a3abTOB HUXKHEH (TAaHWHCKOM) CBUTHI cepeOpsiHckol cepuu (Macios
u 1p., 20136). ABTOpHI JaHHOH paOdOTHI MPH ATOM OTMEYAIOT, YTO MOJYUYEHHBIH UMHU BO3PACTHOU TUa-
Ma30H CcepeOpSIHCKO-PAHHECHIIBUIIKMX JISTHUKOBBIX 00pa3oBaHWi Oosiee yeM Ha MOPSAIO0K MPEBBIIIACT
MIPOAOIDKUTEIIEHOCTS U3BECTHOTO JUTS DTHaKapHsl MIAIHAIBLHOT0 coObITHs (Macnos u ap., 20130). Takum
00pazoM, MO)KHO KOHCTaTHPOBAaTh, YTO MPOOIeMa BO3PACTHON MPUHAMJICKHOCTH CepeOpsTHCKON cepuu
Ha ceroaHs He pemieHa. CeBepHasi yacTh YChbBHHCKO-CBUIBHIIKON CEAJIOBUTHON CTPYKTYPHI (BEPXOBBS
p. YcbBa) cioKeHa BYJIKaHOT€HHO-0CaJOUHBIMU KOMIIJIEKCAMH BHJIBBUHCKOHM U MIEPIINHCKON CBUT, XOPO-
110 KOPPEITUPYEMBIX 10 COCTaBY C pa3pe3oM cepedpsiackoii cepuu (KapTa..., 1983; Iletpos, 2015) (puc. 3),
B €IMHUYHBIX CIy4asX 3TH KOMIUJIEKCHI JAaTUPYIOTCA MO3THUM BeHJIOM (AOmm3uH u np., 1982). Berme
cepeOPSHCKOM cepHur ¢ Pa3MbIBOM 3aJieraeT ChUIBHMLKAS CEPUS, TEPPUTCHHBIC IOPOJBI KOTOPOH, TAKKE
¢ TIIyOOKHM Pa3MbIBOM, IEPEKPBIBAIOTCS OTIIOKESHUSIMU CHITYPa WIIH TAKATHHCKON CBHTBI DMCCKOTO SIpy-
ca HIbKHero JeBoHa (Abmu3un u ap., 1982; Cycnos u np., 2002; [Tyukos, 2010).

2.3.1. CTPATUT'PA®U S PA3PE30B ChIJIBULIKOU CEPUN

CeuaBuIkas cepusi Oblia BBIZICNICHA B Pe3yJIbTaTe MPOBEIEHUS JIETaTbHBIX T'€0JI0r0ChEMOYHBIX
pabot B 1950-60-x rr. U cBOe Ha3BaHue mojy4uia 1o p. ChUIBHIIE, TJE paclojiaraloTcs ee Haubosee
TIOJTHBIC ¥ XOPOIIO OOHaXeHHBIEC pa3pe3sl (Mmaamux, Aonu3uH, 1967). DTUMH e aBTOpaMH BIICPBHIE
BBICKa3aHa TOYKa 3pEHUS O IOKeMOPHIICKOM BO3pacTe ChIIBUIIKON cepuu, KoTopast paHee Ha CpeHemM
VYpaiie BeIACISIIACH IO HA3BAHUEM AIlTMHCKOW CBUTHI U MapajjieIn30Bajach C OMHOMMEHHBIM CTPATO-
HoM FOxHOTO Ypama, BpeMsi 00pa3oBaHNS KOTOPOTO OIEHUBAJIOCh B pa3lIMYHbIE TOABI OT JIEBOHA JI0
keMOpust (AOnu3uH U np., 1982). Cerogss mo ocCOOEHHOCTSIM CTPOCHUSI U JIUTOJIOTHYSCKOTO COCTaBa
CBUIBHIIKASL CepUsl TOAPA3ACNICTCS HA YETHIPE CBUTHI: CTAPONCUHHHCKYIO, IEPEBATIOKCKYI0, YEPHO-
KaMEHCKYIO M YCThb-CBIIBUNIKYIO (puc. 4) (Mmanmux, A6nuswuH, 1967; ['paxkmankud u 1p., 2010 u ap.).
OO01mast MOITHOCTH CBUIBHIIKON cepuu oneHuBaetcs oT 2650-2850 (AbGnu3un u np., 1982) mo 1800 M
(I'pasxxnankuH u 1p., 2010).
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2.3.1.1. CTAPOIIEUHNHCKA I CBUTA

[lepBOHaYaNBEHO CTApPONEYHUHCKAS CBUTA OBbLIIA BBIJEICHA KaK HIKHSS CTAPOIIEYHUHCKAS TOJI-
ma amuHckod cBuThl b.J[. AGnu3uHbiM ¢ coaBTopamu B 1959 r. B panre cBuThl Tosma paccma-
TpuBaeTcs ¢ 1966 r. OTIIOKEHUS CTaApONEIHUHCKON CBUTHI IPOCICKUBAIOTCS OT O6accerina p. Kychs
Ha ceBepo-3araje 10 OacceliHa p. MexeBas YTka Ha oro-Boctoke (puc. 3) (A6mu3uH u np., 1982).
3aseranue 0a3alabHBIX KOHIJIIOMEPATOB CTAPOIICYHMHCKONH CBUTBHI HA Pa3HBIX TOPU3OHTAX BEpXHEH
(KepHOCCKOI) CBUTBI CepeOpsIHCKON CEpUU OTHO3HAYHO CBHACTEIHCTBYET O MPEAIISCTBYIOMIEM €e
00pa3oBaHUIO0 pa3MmbiBe. J[OTOTHUTENBHO ATO MOATBEPKAAET COCTAB Tajiek HH)KHUX CIIOEB CTapo-
MEYHMHCKON CBUTHI, KOTOPBIC B 3HAYUTEIHHON CTENEHH CI0KEHbI KEPHOCCKUMU mopoaamu (AGmu-
3WH ¥ 1p., 1982; I'paxkmankun u ap., 2010).

[lo cBOeMy JUTOJOTMYECKOMY COCTaBY B pa3pe3e CBHUTHI BBIJCISIOTCS JBE TOJIIW: HIKHSISA
JUAMUKTUTOBAsI U BEPXHSSA — aJeBPOJIMTO-apruiuinToBast. CTpaTOTUI CBUTHI PACIIONIOKEH B JTOJTUHE
p. CeutBuiiel B yp. Ctaporednsiit KopzioH B 2 KM HIDKE 110 T€UeHHIO yeThs p. KepHoc. HikHsS Tomma
3/1ech 00pa3oBaHa YepeIOBAHUEM PEIKOTAJICYHBIX KOHIIIOMEPATOB M KPYITHO3EPHUCTBIX MIECYAHHUKOB.
[Tpu 3TOM pasmep 00JIOMKOB B COOCTBEHHO TUAMUKTHUTOBBIX CIOSIX KOJNEOJIETCS OT TpaBUITHOM /10 Ba-
JTYHHOW pa3MEpHOCTH, CIOKEHBI OHM apKO30BBIMH TI€CYaHWKAMH, KPEMHUCTHIMU U KapOOHATHBIMHU
IOpOJIaMH, PEXKE BCTPEUAIOTCS KUCIbIe MarMaTudeckue moposl. OOJIOMKH MOTPYIKEHBI B TOIyOOBa-
TO-Cepble, 3eJIEHOBATO-CEPble TOHKOCIONCTHIE TECYaHUCTHIE aJIEBPOIUTHI. [|J1s MecyaHnKOB XapaKkTep-
Ha rpy0asi TOpU30HTAIbHAS, BOJHUCTAS W KOCAsl CIIOMCTOCTh W NMPUMECh OKaTaHHBIX OOJIOMKOB ra-
JICYHO-TPaBUIHON pa3MepHOCTH. OOIIas MOITHOCTh TMAMUKTUTOBOMN TOJIIIN COCTABIAET OKOJO 20 M.
Bbl111e ¢ mocTENeHHBIM EPEX00M 3aJIeTal0T KEeJITOBATO-3eJICHOBATO-CEPhIE «Ta0auHbIC) aIeBPOTHTHI
C JTUH30BUAHBIMH ITPOCIIOSMHU TTECYAHUKOB. AJIEBPOIUTHI CMEHSIOTCSI TOHKOCIOUCTBIMH TIECTPOIIBET-
HBIMU aprUJUIHTaMH, (PUCTANTKOBO-3€JICHbIE TIOPOABI MPEOOIIalaloT B HIKHEH, a BUIIHEBO-KPACHBIE
B BEpXHEH YacTH pa3pesa. ApruJUIATH COACPKAT MaJIOMOIIHEIE (10 1 ¢M) MPOCIIOon ajieBpOIUTOB U Oe-
JIBIX UITH PO30BBIX TyPoB (10 0,5 cm). OOIIass MOITHOCTHh TOHKOTUTUTYATON aJIeBPOIUTO-apT HILTUTOBOM
touty okosio 180 M (AGmu3uH u 1p., 1982; ['paknankun u np., 2010).

B 1ienom coxpansis 0113K0€ CTpOeHUE, 00pa30BaHMs CTAPOIIEYHHHCKOW CBUTHI TPOCIICKHBAIOTCS
ot yp. Craporeunsiii Kopzion Ha 1oro-Boctok yepes nonuny p. CepedpsiHas no p. Mexesas YTka, e
MOIIIHOCTH CBUTHI yBenuuuBaeTcs 10 440-450 m. CeBepHee CTpAaTOTHUIIA, B TOJTMHE HUXKHETO-CPEIHETO
TedeHus p. Kycbst, MOIITHOCTh HUKHEH TUaMUKTHUTOBOM TOJIIN YBEIUYUBAETCA 10 95 M, BEpXHSSI TOJI-
a CII0YKeHa 3€eJIEHOBATO-CEPBIMHU aJIEBPOJIMTAMH C IPOCIIOSIMU TIECYAHUKOB, COCPIKAIINMH TaJIbKy
KBapLHUTOB, U UMEET MOLIHOCTH 0K0JI0 430 M (AGnu3uH u ap., 1982). BepxHue aaeBpoIuThl CEBEPHBIX
(pp. Buxaii, KoiiBa) pazpe3oB comep:kat Mapka3zutoBbie koHKpernuu (bekkep, 1988). MakcumanbHas
MOIITHOCTH CTAPONCYHUHCKON CBUTHI cOCTaBIIACT 10 550 M (AGmu3uH u np., 1982).

OTIOXKEHUS CTAPOIICYHUHCKON CBUTHI MPOPHIBAIOTCS TMNA0MCCaIbHBIMA UHTPY3UBHBIMU TeJa-
MU KYCBHHCKOTO MUKPHUT-3CCeKCHTOBOr0 KoMruiekca (CycioB u ap., 2002). DKCIio3uBHBIE OpeKINH
MMAKPHUTOB JaHHOTO KOMILIEKca AaTupoBaHbl Rb/Sr meTonom B nuanazone 60843 murH 1. (Kapmyxuna,
2000; Kapnyxuna u ap., 2001), uyto Bcaen 3a psgom uccnenosareneit (Ilerpos u ap., 2005; [lyukos,
2012) MOKHO HHTEPIPETUPOBATH KaK HI)KHEE BO3PACTHOE OTpaHMYEHNE /ISt BCeW CHUIBUIIKON CEpHUU.
U-Pb n3oromnoe naruposanue (LA-ICP-MS MeTom) npkoHOB U3 TyQOBBIX MTPOCIOEB BEpXHEH YacTH
CTapOINEYHUHCKON CBUTHI (JIEBBIH Oeper p. YcbBa BhIlEe YCThsS p. Buiryxa) mo3BossieT OleHUTh BpeMst
ux oOpa3oBaHus B quarna3one 561+£36 mum 1. (MacnoB u np., 20130). Hakomienune ocankoB cTapo-
TIEYHMHCKON CBUTHI IPEATIONAraeTcsl B paHHe — HadaJie Mo3IHeHl 310X BeHICKoro nepuosa (Macios,
2006; Macmnos u ap., 20130).

Hukakux maieoHTOIOrMYecKnX OCTaTKOB B TIOPOAAX CTAPOIIEYHUHCKOW CBHTHI HE YCTaHOBIICHO
(I'paxxmankus u 1p., 2010).
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2.3.1.2. IIEPEBAJIOKCKA CBUTA

W3naganpHO TIepeBasiokcKas cBuTa Oblia BhiAeneHa B 1959 r. B.JI. AOGnu3WHBIM ¢ coaBTOpamMu
Kak BTOpasi TOJILA allIMHCKOW CBUTHL, a B 1966 1. Oblia nepeBeieHa B paHr CBUTHL. OTIOXKEHUS mepe-
BaJIOKCKOW CBHUTHI IIPOCIIEKNBAIOTCS Y3KOH MMOJI0COH 3amaaHee 00pa30BaHmil CTapONEYHIHCKON CBUTHI
OT JOJIUHEI p. YChBa, B palioHe YCThs p. Buiyxa, Ha ceBepo-3amaje 10 OacceitHa p. MexeBas YTka
Ha 10r0-BocToKe (puc. 3). C mopogamMu MOACTUIIAIOMICH CTAPONCYHUHCKON CBUTHI OTJIOKECHHUS TIEpeBa-
JIOKCKOM CBHUTHI CBSI3aHBI TOCTETICHHBIM TIepexoaoM (AOiu3uH u ap., 1982; 'pakxankud u 1p., 2010).

B crparorunnyeckoil MmecTHOCTH (IpaBblii Oeper p. MexeBas YTka, Bbiiie ycThs pyd. b. Ilepesa-
JI0K, pacronoxeHHoro B 10 kM k BCB oT ycTbs camoit p. MexkeBast YTKa) HI)KHsIS TpaHULIA [TEPEBATIOK-
CKOH CBHUTBI IIPOBOAUTCS IO IOSIBICHUIO B Pa3pe3e CEPhIX U TEMHO-CEPBIX CIIOJUCTHIX aJICBPOIUTOB.
AJICBPOJIHTHI NIEPECIIAUBAIOTCS C aprujuinTaMu u cofepkat Toukue (0,5-1 ¢Mm) mpocion nec4aHuKoB,
KOJIMYECTBO NICAMMHUTOBOTO MaTepraja BO3pacTaeT BBEpX 10 pa3pe3y, MOITHOCTH POCIIoeB OypoBaTo-
CEPBIX CIIOIUCTBHIX TOHKO-BOJIHUCTOCIONUCTBIX MECYAHUKOB YBEINYUBAIOTCA 10 1,5 M. MoITHOCTE Beer
aJIeBPOJINT-apr ILTNT-IIECYAaHUKOBOM TONIIHU cocTaBisgeT okono 270 M. BeHuaeT pa3pes CBUTHI B CTpaTo-
THUIIE MTaYka MOUTHOCTHIO 50 M, CIIO’KEHHAst TEMHO-CEPBIMU, Oy PBIMHU CIIOAUCTHIMU paccIaHIIOBaHHBIMHU
recyanukamu (A6ausuH u 1p., 1982; I'paxknankud u ap., 2010). [lepeBatokckasi cBUTa IEMOHCTPUPYET
BBIIEP>)KaHHBIN XapaKTep CTPOEHMS U JINTOJIOTHYECKOTO COCTaBa Mo BCEH MO PACIPOCTPAHEHHS
(AGmu3uH u 1p., 1982), XOTs psan UccienoBaTeneid OTMeYaeT YMEHbBIICHHE KOJIMYeCTBa MPOCIIOEB Tec-
YaHWKOB TI0 HAIpPaBJICHUIO Ha ceBepo-3aman (I'pakgankus u 1p., 2010) wim make OTCYTCTBHE BEpX-
HUX TIECYaHUKOBBIX cJI0eB B paspese cBUTHI (bekkep, 1988). XapakTepHoii 0cOOEHHOCTHIO TIOPOJ] CBUTHI
SIBJISIETCSI TIOBBILIIEHHOE coziepkanne (ochopa, 4TO XOPOIIO BEIPAXKEHO B MIPUCYTCTBUHU JTMH30BHIHBIX
IIPOCJIOEB U KOHKpeLuil aneBpuToBbiX (hocdoputon. Takxke oTMeUar0TCs MapKa3UTOBbIE KOHKPELUU
1 HAJM4YMe TOHKHX IIJICHOK YIIIe(UIIMPOBAHHON OPraHUKH, IOAYEPKHUBAIOLINX CJIOMCTOCTh. MOITHOCTh
cBuThI coctaiiseT 150-300 M (AGnu3uH u np., 1982; bekkep, 1988; ['paxnankun u ap., 2010).

IIpencrasieHus 0 MO3AHEBEHICKOM BO3PAcTe OTJIOKEHHUI IIEPEBAJIOKCKON CBUTHI ABJIAIOTCS 0011Ie-
npunaTeiMu. [Tomyuennsiit LA-ICP-MS metonom U-Pb Bo3pacT ByikaHOT€HHBIX IMPKOHOB U3 TY()OBOTr0O
MIPOCIIOS HIKHEH YacTH pa3pe3a MepeBaIoKCKOi CBUTHI (Ha JieBOM Oepery p. YcbBa, B 2-2,5 KM HHKE 110
TEYEHHIO yCThs p. Bunyxa, B 6eperoBom o0psiBe 1o HazBaHueM KpyTas I'opa) pasen 567,2+3,9 mutH .
(I'paxxpankun u ap., 2010, 2011a, 6). B npenenax 3Toro ke 0OHa)KEHUS, B TOHKOCJIOUCTBIX aprujlIn-
TaxX TMEPeBaJIOKCKOH CBUTHI OTMEYEH OOTaThlii MO MACCOBOCTH 3aXOPOHEHHS, PAaCIpOCTPAHEHHOCTH
1 TAKCOHOMETPUYECKOMY Pa3HOOOPa3HI0 KOMILIEKC yIriae(uuupoBaHHOW OpPraHUKH, COMOCTABIIEMbII
C MHAOXEHCKOM nckomnaemoi ouoroit KOxxunoro Kuras (I'paxmankun u ap., 2007).

Ha momomBe mec4aHMKOBBIX CIIOEB B pa3pese MepeBajOKCKOM CBUTHI IIMPOKO PACIIPOCTPAaHEHEHBI
MaJICONACIIUXHUBI PA3INYHON cTereHn coxpaHHOCTH (I'paxkmankuH u ap., 2005). U3 orMedeHHBIX
HAXOJIOK B JAHHBIN ATJac BKIIOUEHBI 00bEMHBIC OCTATKH MaJeONacCUXHI MECTOHAXOKICHHUS, TTOTY-
YUBIIIET0 3/1ech HamMeHoBanue CrutBuIa-5 (puc. SC) (tadm. 1).

2.3.1.3. HEPHOKAMEHCKA I CBUTA

UepHokameHcKkas cBUTa Oblia BbIjIeIeHa B 1959 I. kak TpeThs v ueTBepTas TOJIA ATHHCKOH Cepuun
b.. Abnu3uHBIM ¢ COaBTOpaMu, U Takxke ¢ 1966 1. paccMaTpuBaeTcs Kak caMOCTosTeNbHas cBuTa. [1o-
POIIBI YEPHOKAMEHCKOM CBUTHI IIMPOKO PACTIPOCTPAHEHBI T10 TIJIOMIAIN CPENN 00pa30BaHNN CHUIBHIIKON
CEPUU U CIIararoT 3HAYUTENBHYIO YaCTh 3aMaTHOTO Kpblia SI36BUHCKO-CepeOpsHCKOr0 MOHOKJIIHHOPH S
(puc. 3). CTpaToTUI CBUTHI OMKCAH 10 MpaBoMy Oepery HuxkHero Tedenus p. CbuiBHIa B palOHE CKa-
ne1 YepHbrit Kamens, pacnionoxensoi B 2 kM k FOKO3 ot ycThs p. ['apeBoii (pyu. ['apeBoro). B coctase
YepHOKaMeHCKoW cBUTHI b.J[. AGNM3KMHEIM ¢ coaBTOpamMu BbIesieHa MolHas (10 1500 M) HUXKHSIS U Ma-
siomotHast (150-200 M) BepXHsis IOJICBUTHI, UMEIOIINE OJTU3KHIA JINTOJIOTO-(alralibHbIi cocTaB (AOmu-
3UH H ap., 1982). BepxHss 9acTh HIHENITHEH YepHOKAMEHCKONW CBUTHI OBLIa TOJICNIeHA Ha SITYHUHCKYTO
u KpacHoropekyto oy (Kmroxuna, [Tunernn, 1961), oqHako ganHasi cxema IIUPOKOTO pacipocTpa-
HeHus He nonyuniia. [Iposenennoe B 2002—2009 rr. /JI.B. I'paskJaHKUHBIM C coaBTOpaMH JIeTalbHOE
M3y4eHHE PAJia pa3pe30B CHIIBUIIKON CEPHUH MO3BOJIMIIO MM BBIJCITUTH CPEAN OTIIOKEHHH YepHOKaMeH-
CKOUW CBUTBI HA0OP TOJIIII, PAa3IMYAIOIIUXCS 110 JTUTOJIOTHH U XapaKTepy UUKJIMYHOCTH. JJaHHBIe TOIIH
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paccMaTpUBaIOTCS B PaHTE MOJICBUT, @ B KAUECTBE COCTABHOI'O FMIIOCTPATOTHUIIA BCE YEpPHOKAMEHCKON
CBUTHI MIpeJjIaraeTcsi Habop CTPATOTHUIIOB BHOBH BBIJICJICHHBIX CTPATOHOB. BBITN BBIJEIEHBI CIEAYIO-
LK€ TTOACBUTHL: BIUIYXHHCKAsl, LTy PBILICKAs, YePEMYXOBCKasl, CHHEKAMEHCKasl, KOHOBAJIOBCKAsl, KPyTH-
XUHCKas ¥ koObutoocTpoBekas (I'paknankun, Macinos, 2009; I'paxknankus u ap., 2009, 2010).

OcanouHble OTJIIOKEHHS YEPHOKAMEHCKOW CBHUTHI B OacceiiHe p. UycoBoil (HM)XHEe TedeHHe
pp. YcbBa, BunbBa) mpopbiBatoTcsi maiikamMu ra0OpoO-I0JepUTOB, M30TOMHBIM BO3pacT KOTOPBIX
IO.P. BekkepoMm, 0e3 cChUIOK Ha UCTOYHHUK, yKa3bIBajics Kak MO3AHepUdercknil — BeHIACKui (613
n 575 man 1) (bekkep, 1988). CoBpemennsie U-Pb natupoBku Gaxmenenta w3 gaiiku radbOpo-mo-
JIEPUTOB, CeKyIIel 00pa30BaHUsI YePHOKAMEHCKOW CBHUTHI, cOCTaBiIsAt0T 377,2+0,9 maH 1. (Puchkov
et al., 2016) u, TakuM 00pa3oM, HE MOT'YT CIIY)KHTb IPSIMBIM YKa3aHHUEM Ha BpeMs 00pa30BaHUsI MIOPOJ
cpemHell 9acT ChIIBMLKON cepuu. M3otomuerii U-Pb Bo3pacT nupkoHOB M3 MpOCIOEB ByJIKaHHUYE-
CKUX TY(OB OTIOKEHHH BUIYXHWHCKOH MOJICBUTHI YePHOKAMEHCKOM CBUTHI (IIpaBblil Oeper p. YcbBa,
OKO0JI0 1 KM BBIIIIE IO TEYEHHUIO OT YCTh p. Buityxa) cocraBnser 557+13 mutH 1. [laHHBIN Tan TEKTOHO-
MarMaTH49eCcKOil aKTHBHOCTH COIOCTABIISIETCS YCTAHOBHBIIMMH €r0 aBTOPAMHU C aHAJIOTHYHBIMHU
10 BO3PaCTy T PAHUTOUIAMU, IPUCY TCTBY FOIMMHE B pyHpameHTe [ leqopckoit umntel (PorkuH 1p., 20006;
MaciioB u ap., 2006a; I'paxknankun, Macios, 2009), BHeIpeHUE KOTOPBIX, B CBOIO OUEPE/lb, CBSI3bIBACTCS
C 3aKJTIIOYNTEIBHBIME cTaausIMu TumaHckoro oporenesa (Pease et al., 2004).

OO011ast MOIITHOCTh OTJIOYKEHHI YePHOKAMEHCKOW CBUTHI cOCcTaBIseT okoiio 1700 M (AGnu3uH u ap.,
1982), m160 e npesbiimaeT 1300 M, k ceBepo-3amnany cokpainasch 10 800 m (['paknankun u ap., 2010).
ITopozabl CBUTHI B 11EJIOM UMEIOT SIPKO BBIPaKEHHBIHN MOJIMMUKTOBBIN xapakTep. [[puHaiexxHOCTh OPoJ
YEpPHOKAMEHCKON CBUTHI BEPXHEMY BEH/ly Ha CETOAHSAIIHUM I€Hb HE BBI3BIBACT PA3HOIIIACHH.

2.3.1.3.1. BUJIIY XUHCKA IIOJCBUTA

Pa3pessl BUITyXUHCKOW MOJCBUTHI YEPHOKAMEHCKOW CBUTHI ONKCAHBI BBIJICITUBIINM €€ KOJIJIeK-
THBOM aBTOPOB B pa3pe3ax Mo JoJUHAM pp. YcbBa, CeuiBhIla, MexeBas YTka. B kauecTBe cocTaBHO-
ro CTPaTOTHUIIA BUJIYXUHCKOW IOJICBHUTHI MPENJIaraeTcsi COBOKYIHOCTh pa3pe3oB Mo p. YcbBe BOIU3U
ycThs p. Bunyxa (ypounine Bunmyxa). B ocHOBaHMYM TIOACBUTHI 37€Ch BBIAEISETCS TPAHCTPECCUBHAS
MayKa MEINIKO-CPEIHE3ePHUCTHIX MECUaHWKOB BHUJIUMOW MOITHOCTHIO 13 M; HEmOoCpeICTBEHHO cama
HWDKHSIS TPaHMLA MOACBUTHL HE OOHa)keHa. HYDKHsS yacTh mauyku oOpazoBaHa CIOSIMU IECYaAHHKOB
C DPO3UOHHOM IMOJIONIBOI, 3HAKAMU PsIOM Ha KPOBJIE, MACCHBHBIMHU, JIMOO C TPyOO0i TOPU3OHTAIBEHON
niy Oyrop4aTroi CIOMCTOCTHIO, peXKe C KOCOH W KOCOBOJHUCTOW CIIOMCTOCTHIO. Ilecuanuku paszaene-
HBI CJIOSIMHU aJIEBPONENIUTOB. B cpenHell yacTH MauykKu MOIIHOCTH CJIOEB IECUYAaHUKOB yMEHbIIAETCH,
JUIS HUX XapaKTepHa KOCOBOJIHHUCTAsS CJIOMCTOCTh. BepxHss 4acTh MauyKu COCTOUT YK€ U3 Mepeciiau-
BaHMS aJIEBPOIUTOB M APTUIUTUTOB C OTACIBHBIMH IIPOCIOSIMU MEITKO-KPYITHO3EPHUCTHIX MTeCYaHNKOB
C pa3HOHAIPaBJIEHHON KOCOBOJIHUCTON CIOMCTOCTHIO. Bhlmenexamuii pa3pes BUIIY X UHCKOM ITOJICBUTHI
B CTPAaTOTUIIMYECKOM MECTHOCTH OO0pa30BaH YEPEJOBAHMEM CEPO-3€JCHBIX MECUaHWKOBBIX MadeK
¢ (PUCTAIIKOBO-3€JIEHBIMHU ¥ BUIITHEBO-KPACHBIMH TOHKOCIIOUCTHIMU ajieBporenutaMu. [lakeTsl cioes
[IECYaHUKOB BHYTPHU IaueK TaK)Ke Pa3fesieHbl MPOCIOSIMH AJIEBPOJIUTOB U ayieBpornenuToB. OTme-
YaloTCsA KaK IMECYaHWKH 0e3 BHIMMOM CIIOMCTOCTH, TaK W TI'pyOOCIOWCTHIC, BOJHHUCTO-CIOHCTHIE
1 C TIOJOTOH KOCOH CIIOMCTOCTBIO. Take B IMecYaHMKaxX OTMEYAIOTCS CJIEABl Pa3MbIBa M CKOTUICHHS
IUIOCKUX apriyiIuToBbIxX rajiek (I'paxxpankus u ap., 2009, 2010).

B paspe3zax BHITyXWHCKON OJICBUTHI, OMIMCAHHBIX 110 pp. ChuTBHUIIEe U MeXeBoi YTKe, U3 pa3pesa BbIma-
naeT OazaipHas IeCYaHUKOBAs MavKa, M Ha 00Pa30BaHUSX MEPEBAJIOKCKON CBUTHI 3aJIeraeT Mayka TOHKOTO
TriepeciianBaHtsl aJIeBPOIUTOB U ApTUIIJIUTOB € PEAKUMH JIMH3aMU NIECYaHUKOB M TOHKUMH TY(OBBIMH MIPO-
crosimu. J{71st BepXHel 9acTu pa3pesa Ha p. MekeBOi YTKe XapaKTepHO OTCYTCTBHE IpyO03ePHUCTHIX pa3HO-
cTelt mopos. MOIHOCTh OTIIOKEHHH BUITYXHHCKOU TOACBUTHI focturaeT 250 M (I'pasknankus u nip., 2010).

[o naunwiM JI.B. I'paxaankuna ¢ coaBTopamu makpodoccunuu, oonapyxennsie F0.P. bekkepom
B 1977 1. B OTJIOXKEHUAX YCPHOKAMEHCKON CBUTHI Ha CeBEpHOM Kparo IIIMpOoKOBCKOTO BOIOXpaHUIIHINA
(monuua p. KochBa), mpuypoUYeHBbl K MeCYaHUKaM OCHOBAHUS BHIIYXHWHCKOHM moAcBHUTHI (I pakjaHKHH
u Jp., 2010). B nanHoM Atiace —3To MecTtoHaxoxaeHue [lInpokosckoe-1 (puc. 5SA). B 21-22 kwm K 1ory,
Ha MpaBoM Oepery p. YChbBa pacloioXeHO MECTOHaXOXKIAeHNEe YchBa-Bumyxa (puc. 5A), Takxke mpu-
YPOYECHHOE K IeCYaHMKOBOMW MauKe OCHOBAHUSI BUITYXHHCKOH ITOICBUTHI (Ta0I. 1).
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2.3.1.3.2. IIYPBIIICKA A ITOACBUTA

Pa3pespl LIy phIIICKOH MOJCBUTHI YePHOKAMEHCKOH CBUTHI HMEIOT OIpaHUYEHHOE PacIpOCTpaHe-
HUE B IOr0-BOCTOYHOM YaCTH 3aMaJHOT0 Kpblia S36BHHCKO-CepeOpsHCKOr0 MOHOKJIMHOPHS — 3TO pas3-
pesst o pp. CeutBune, Cepebpsiaoit 1 MexeBoit YTke. HasBanue moAacBuThl nano no pyd. llypsr,
neBomy npuToky p. Cepedpsinoii (8 kM k CCB oT ee ycThs). BeimenuBmmMu NOACBUTY UCCIIE0BaTe-
JIIMM TIpeJiyIaraeTcsi COCTaBHOM CTPATOTHUIT KAaK COBOKYITHOCTB pa3pe3oB 10 p. ChIIBULIE MEXY CAMUM
ycTheM p. ['apeBoii u 10’KHOM yacThio ypouumia y ckanbl Yepnsrii Kamens — okomno 3 kM Ha HOHO3
oT yctbs p. ['apeBoii (I'paknankus u ap., 2009, 2010). Cneqyer OTMETHTH, YTO paHee HMEHHO 3TH pa3-
Pe3bI OBLIH OMKMCaHbl KAK COCTABHOM CTPATOTHUI AJis OOJbIIeH YacTH YepPHOKAMEHCKOW CBUTHI (AOIH-
3WH U Ap., 1982; I'paxknankun u ap., 2010).

lypeimickasi MOABUTA CIOKEHA PUTMHYHBIM (DIUILETIONOOHBIM YEPEJOBAHUEM CBETIIO-CEPBIX
MIECUYAHUKOB M aJIeBpPOIUTOB. HMKHsIS 4acTh pa3pesa MoJACBUTH 00pa3oBaHa 0ojiee MOUIHBIMU CIOSIMHU
[IECYAaHUKOB C TOHKMMH 0 1 CM MPOCIIOSMU aJIeBpONEauTOB. B cpenHeil yacTu MoJcBUTHI COOTHOLIE-
HUE MECYaHUKOB M aJICBPOJIUTOB MPUMEPHO OJIMHAKOBOE, & B BEPXHEH YacTH pa3pesa MOACBUTHI ajleB-
POTUTHI MPeodIaAaroT HaJl IecuaHuKaMu. (s TOHKUX (10 5 ¢M) MPOCIIOeB NECYaHHKOB XapaKTepHa
rpajariioHHasI, pexe KOCOBOJHHCTAS CIOMCTOCTh, B Oosree MOIHEIX (10-20 cMm) mposiBIeHa TOHKas
rOpH30HTaNbHAs, Oyropyaras, peske KOHBOJIIOTHAs CIIOMCTOCTh. B BepXHel yacTu pa3pesa MOICBUTHI
OTMEYaIOTCs TUCTapPMOHNWYHBIE KOHCEIHMMEHTAlMOHHBIE CKJIAJIKH ONOJ3aHUs. MOITHOCTH MOJICBUTEI
onenmnBaercs B 200 M (I'paxxmankuu u ap., 2010).

Hukakux maneoHTOJOTMYECKUX OCTAaTKOB B MOPOJaX LIYPBIIICKOH MOACBUTHI HE YCTaHOBIICHO
(I'pasxxnankus u ap., 2010).

2.3.1.3.3. HEPEM Y XOBCKAA IIOJCBUTA

UepemyxoBCKas MOJCBUTA ONMKCaHA B €IMHCTBEHHOM OOHa)KEHWW Ha MpaBOM Oepery p. YCbBa,
HIDKE [0 TEUCHUIO OCTpoBa UepeMyXoBOro, MpuMEPHO B 2 KM K BOCTOKY OT ycThs p. Kpytuxa. Ue-
PEMYXOBCKasl TIOJICBUTA PACCMAaTPUBACTCS KakK (halllaTbHBIN aHAJIOT PACIIOIOKEHHON FOTO-BOCTOYHEE
[Ty PBITICKOH 1MOICBUTHL. KOHTaKTHI MOACBUTHI C MOJICTUIIAIOIIMMH H ITEPEKPHIBAIOIIIME OTIOKEHH-
sIMU He oOHaxkeHbl. Pa3pe3 mojcBUTHI 00pa30BaH CBETJIO-CEPBIMHU, 3€JICHOBATO-CEPBIMU CPEIHE3EP-
HHUCTBIMH TECUaHUKAMH, Pa3ICICHHBIMU MPOCIOSIMHU aJIEBPOIUTOB. Pa3BUTHI KOCOCTIONUCTHIC W TOPHU-
30HTAJILHO-CJIONCTHIC MTECYaHUKH, ISl IECUAHWKOB BEPXHEW YacTH TOJCBUTHI XapaKTepHa KPYITHAs
MYJIbJI000pa3Hasi Kocasi CJIOMCTOCTh M JIMH3bI, 00OTallCHHBIC NIOCKUMHU aprHJLIUTOBBIMY TaJIbKaMU.
Buanmast momrHOCTS oacBUTHI 35 M (I'paskmankuH u 1p., 2010).

[laneoHTONOrNYECKUX OCTATKOB B YePEMYXOBCKOH ojicBuTe He HaiiieHo (I'pakqankuH u 1ip., 2010).

2.3.1.3.4. CMUHEKAMEHCKA A IIOJCBUTA

CunekaMeHCKas TOJICBUTA MOJyYrIIa CBOe Ha3BaHMe 1o ckane Cunuii Kamens; paspes moacBu-
THI 3JIeCh PACIOJIOXKEH Ha mpaBoM Oepery p. Uycosoii B 1,2 kM k 3anagy oT aep. Hmwxkass OcnstHKa.
JlaHHBII pa3pe3 ONUCHIBAETCS BbIACIUBIINMY NOACBUTY JI.B. I'pak JaHKMHBIM C COABTOpPAMU KaK Hau-
0oJjiee TONMHBIN U, TO-BUIAUMOMY, TO/Ipa3yMeBaeTcs Kak cTpaToTunudeckuii. Oro-Boctounee ckaisl
Cunnit Kamenbs 00pa3oBaHus MOACBUTHI OMMKUCHIBAIOTCS 110 P. UyCcOBOI BBIIIE 110 TEUCHUIO C. BepxHsis
Ocnsanaka n ganee no npoctupannio Ha KOIOB B momune p. Cepebpsinas. CeBepo-3amagHee CKabl
Cunnit KamMeHb 0TIIOKEHU S TIOICBUTHI M3y4eHbl B gonrHe p. CeurBuna B 3-3,5 kM k CB BrImIe ee ycThs.
Eme nanpiie Ha ceBepo-3aman B JOJUHE P. YCbBa OTJIOXKEHUS CHHEKAMEHCKOW MOJCBUTHI BHIMAAAIOT
(BBIKJIMHUBAIOTCS) W3 pa3pe3a. B3anMooTHOMmIEHUS ¢ TOACTUIAIONIUMH OTIOKECHUSIMH JJIST TIOPOI
CHHEKaMEHCKOM ITOJICBUTHI He onuchiBaroTes (I'paxmankud u ap., 2009, 2010).

HauGonblryro MOITHOCTh pa3pe3bl CHHEKAMEHCKOW TOJICBUTHI MUMEIOT B JOAUHE P. ChUIBHUIIBI
u Ha p. UycoBoii B 0eperoBbIx 00psiBax ckaiasl Cuanii KaMeHs. 31ech B OCHOBaHHUH TIOACBUTHI OTMEYACT-
sl MaJTOMOIITHAS (2 M) TTavyKa TiepeciianBaHus TOPU30HTAIBHO-BOTHUCTO-CIIOUCTHIX TIECYaHIKOB U TOHKO-
CJIOMCTBIX aprUJUIUTOB. BhIIie 3aneraet mauka MOIUTHOCTBIO OKOJIO 30 M, CIIOKEHHAs 3eICHOBATO-CEPhIMU
TOHKOCJIONCTHIMU aJICBPOJIMTAMHU B HIDKHEH YaCTH KOTOPBIX OTMEYAIOTCS CJICTIKH KaHAJIOB M TOHKHUE
(o 6 cM) TpocIon KOCOBOJHHCTHIX TECYaHWKOB. BrImeneskariasi ToJIa o0med MOITHOCTHIO OKOJIO
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120 M 0ObEAMHSIET NECSTh PUTMOB C TIAYKOMW 3€JICHOBATO-CEPBIX IIECUAHUKOB B OCHOBAHUHU KA JIOTO PUT-
Ma, KOTOpasi C IOCTCIICHHBIM MEPEX0J0M CMEHSCTCS MaYyKOW 3€JICHOBATO-CEPBIX CBETIIO-(DHUOJICTOBBIX
TOHKOCIJIOUCTHIX aJIeBPOIUTOB. CIIOM TIECYaHUKOB B 0a3aJIbHBIX MMaYKaX PUTMOB XapaKTEPH3YIOTCS TOH-
KOH TOPU30HTAJILHOM, KOCOM JINOO rpy0Oii BOJIHUCTOMN CIIOMCTOCTBIO, JJISI HUX XapaKTePHbI MOJIBOIHO-
OTIOJI3HEBBIC TEKCTYPHI U CICIKH KaHAJIOB, TITyOMHA Bpe3a KOTOPHIX YBEIMYUBACTCS BBEPX TIO pas3pesy,
ipu 3ToM U-o0pa3nas popma Takux KaHAJIOB MeHseTcs Ha V-00pa3nyro (I paxmaankus u 1p., 2009, 2010).

MakcuMaibHasi MOIIHOCTh OTJIOKEHUN CHMHEKAMEHCKOHW MOJICBHTBI OTMEYAeTCS B OEpPEroBbIX
oOHaxenusx ckaisl Cunnii Kamens Ha p. UycoBoif, rae ona gocturaet 150 M. FOro-Boctounee Ha mpo-
TSOKEHUHU OKOJIO 4 KM MOIIHOCTH TOJICBUTHI CoKpamiaeTcs 10 40 M 3a cyeT yMEHbBIIIEHUsT MOIITHOCTEH
Ma4YeK aJeBPOIUTOB, BILUIOTH /10 UX MOJHOTO BHIKJIMHUBAHUSA. [Ipy 3TOM OTHOCHUTEIHEHOE yBEIUUCHUE
KOJTMYECTBA IICAMMHUTOBOTO KOMITIOHEHTA pa3pe3a COMPOBOXKIACTCS COXPAaHCHUEM XapaKTepa IMIHKIHY-
HoctH (I'paxkmankuH u np., 2010).

C OTJIOKEHUSIMH CUHEKAMEHCKOW TIOJICBUTHI CBSI3aHBI MHOTOYHCIICHHBIC HAXOJKH MaKpo(hOCCH-
nui sauakapekoro obomuka (I'paxmankuu u ap., 2005, 2009, 2010) caemanHble B HIDKHEM TCUCHUH
p- CouiBuna. B nannom Atnace — 1o MectoHaxoxaeHus CeuiBuua-2, CeuiBuna-3 u CeuiBuna-4
(puc. 5C) (tadm. 1).

2.3.1.3.5. KOHOBAJIOBCKA IIOJCBUTA

OT0KEeHNSI KOHOBAJIOBCKOW TTOJICBUTHI M3YUYEHBI BBIICTUBITUMH €€ MCCIIEIOBATEeIIMU B Oepero-
BbIX OOHaxkeHUsX p. ChUIBHUIA, B 1,2 KM K CEBEPO-BOCTOKY OT €€ YCThsI, IJIe PACIIONIOKEHBI Pa3BaInHbI
HeocTpoeHHoro B Havaje XX B. KoHOBajIOBCKOro jeconmibHOTo 3aBoaa. CHHeKaMeHCKas MOJCBUTA
TaKXe npociiexeHa Ha p. UycoBoH, Beile ¢. BepxHsas OcisiHka; ceBepo-3anagHee A0AUHbI p. ChlIBU-
11a, Ha JICBOM Oepery p. YCbBa MOPOBI MOICBUTHI 00HAXKEHBI B 1-1,5 KM BBIIIE 110 TEUYCHUIO OT YCThs
p- Kpytuxa, B 6eperoBom oOpsiBe moa HazBanueM ckana Kpacuas ['opa (I'paxmankus u ap., 2010).

B crparorunmnueckom pa3pe3e KOHOBAJIOBCKOW TMOJCBUTHI B JIEBOM OOPBIBUCTOM OopTy p. ChLI-
BHUI]a OTMEYAETCA PE3KUI TPAHCI'PECCUBHBIM KOHTAKT C MOPOJaMU MOACTUJIAIONIEN CUHEKaMEHCKOU
MOACBUTHL. HIDKHSAA WacTh pa3pe3a MOACBUTHI 0Opa3oBaHa MAavYKOW TEpeciIanBaHUsS TEMHO-CEPBIX
TOHKOCJIOUCTHIX aJIEBPOJIUTOB C MHOTOYHCICHHBIMH JTUH3AMHU H IPOCIOSIMU KOCOCTIOUCTHIX TIeCUaHU-
KOB. MomHOCTh HIKHEH mauku okosio 60 M. Beimenexamas mougHas (1o 70 M) mayka oObeauHSAST
TEMHO-CepbIe, CBETIO-IIOKOJIa HbIE MTePECIanBaIONINECs aJEBPOIUTHI M apTUJUIMTHl C OTACTbHBIMHU
1 CONMKEHHBIMU CIIOSIMU BOJTHUCTO-CIIOMCTHIX MIECYaHUKOB. BhIe pacnonaraercs nayka TOHKOIepec-
JTAUBAIOIIUXCS 3€JIEHOBATO-CEPHIX, IOKOJIATHO-KOPUIHEBBIX, MATHUCTHIX aJICBPOJIUTOB U APTUIIITUTOB
MotrHOCTHIO 10 M. 3aBepIraeT CTpaTOTUHIHYECKUI pa3pe3 KOHOBAJIOBCKOM TTOICBUTHI TAKKe MaJIOMOIII-
Has (10 M) mayka TOHKOCJOUCTBIX 3E€JIEHOBATO-CEPHIX MEITKO3EPHHUCTHIX MECYaHHKOB, aJIEBPOJINTOB
U apriyuinToB. OOIIas MOIHOCTh OTJIOKCHH I MOACBUTHI B CTPATOTUIIMYECKOM MECTHOCTH COCTABIISICT
150 M, B ceBepo-3amaTHON JacTH TIJIOMIAN PA3BUTHUS KOHOBAJIOBCKUX OTIIOKECHHH (p. YchBa) oOHaxKe-
HO MeHee 20 M BepxHel yacTu noacBuTh (I'paxkaankus u ap., 2010).

B BepxHeit mayke TOHKOTO MEPECIauBaHIS IECUAHUKOB, aJIEBPOJIUTOB U apTUJLINTOB, 3aBEPIIAL0-
e pa3pes CTpaToTHITa KOHOBAIOBCKOM TTOJICBUTHI, OBLITH CIICTAHBI MHOTOYHCIICHHBIC HAXOIKH ITO3THE-
BeHJIckuX Makpodoccunuii (['paxkmankun u ap., 2005, 2009, 2010), B naHHOM ATiIace — 3TO MECTOHA-
xoxaenue Couiuia-1 (puc. 5C) (tada. 1).

2.3.1.3.6. KPYTUXMUHCKAA [TIOICBUTA

KpyTnxuHckas noacsura ciaraeT OeperoBble OOHa)KeHHS Ha p. YcbBa, B ycThe p. ChUIBHIIA U HA
p. Uycosoi, Beiie c. Bepxussa Ocnsinka. Hazpanue noacButsl 1aHo no p. Kpytuxa, mpaBomy npuToKy
p- YcbBa. PacrionoxkeHHBIE BBEpX IO JIeBOMY Oepery p. YcbBa, BbIIe ycThs p. KpyTuxa, 6eperosbie
o0pbIBbl ckanbl KpacHast ['opa onmuchIBaroTCsl BBIIENMBIIMMHU KPYTUXMHCKYIO MOACBUTY aBTOpaMH
B KauecTBE OMOPHOro pas3pesa; paHee (AOMu3uH U ap., 1982) nanHbpie 0OHaXKEHUST OTHOCHIIUCH K pas3-
pe3aM ycTh-ChUTBUIKOM cBUTHI (I paxkaankus u ap., 2010).

Ha p. YcbBa B oOHaxkenuu ckanbl KpacHas ['opa HUKHSS rpaHuLIa KPy TAXMHCKOW ITOJCBUTHI IIPO-
BOJIUTCS 10 TIOAOIIBE aYKH MOILTHOCTBIO OKOJIO 3 M, CJIOKEHHOH 3€JIEHOBAaTO-CEPBIMU CpeHE-KPYITHO-
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3epHUCTHIMU MIECUAHUKAMH, TOPU3OHTAIBHO-CIIOUCTHIMU, KOCOCIOUCTHIMU C OOJIBIITUM KOJIMYECTBOM
APTHWJLIMTOBOM TaJIFKHA B OCHOBAHUH. KOHTAKT C MOACTHIIAIONTUMH TTOPOIaMH KOHOBAJIOBCKOM ITOJICBU-
ThI pe3kuii. Creyromast mayka Kpy THXUHCKON TOACBUTHI XapaKTepU3yeTCs YepeOBaHIEM 3eJICHOBA-
TO-CEPBIX MIECYAHUKOB, aJICBPOJIMTOB U apTUJLIMUTOB, YaCTO TOHKOIEPECIaUBAIOIINXCS, C TPy0O-CIIOu-
CTBIMH, JTUH30BUTHO-CJIOUCTHIMH 3€JICHOBATO-CEPHIMH ITECUaHUKAMH, 000TAIICHHBIMHU apTAIIITUTOBOM
rajpKoW, CO CJleJaMHu pa3MbIBa M CIIEKaMH KaHaJioB. [IJ1s1 IMecyaHwmKoOB TakKe XapaKTepHa MHOTO-
ATa)KHasl KOCasi CIIOMCTOCTh, HA KPOBJIC CIIOCB COXPAHSIIOTCS 3HAKW PsOU. MOITHOCTh MaYyKH OKOJIO
13 M. Brrmeneskamasi meCTpOIBETHAS TOJIIA OOIIeH MOITHOCTHIO okojio 180 M oOpa3oBanHa mepecia-
WBaHNEM TOHKOCJIOMCTBIX T'OJTy0OBaTO-CePhIX, KPACHO-KOPUIHEBBIX, MATHUCTHIX apTHILTUTOB U BOII-
HHUCTOCJIOUCTBIX 3€JICHOBATO-CEPHIX MECUYAHUKOB, AJIEBPOJIUTOB U APTHILUIMTOB. TakKe OTMEUAIOTCS
JIUH3BI TPYyOO03EPHUCTHIX TIECYAHUKOB C IPO3UOHHON MOIOIIBOM, KOCOH CIIOMCTOCTHIO U apTUIIIIUTOBBI-
MH TajlbkaM¥ Ha TUIOCKOCTSX HaIlJIACTOBaHMS. BEpXHsIs 4acTh KPyTUXMHCKON MTOJICBUTHI, OTTICAHHAS
HIDKE TI0 TEYCHUIO P. YChBa, 00pa3oBaHa YepeIOBAaHUEM ISTHHUCTHIX IMAYEK CEPO-BUIITHEBBIX, 3€JICHO-
BaTO-CEPHIX MEPECIAanBAIOIINXCS AJIEBPOJIUTOB U apTHUIUIMTOB C 3€JI€HOBATO-CEPHIMU AJIEBPOIIHUTAMHU
Y KOPHYHEBO-CEPHIMU ITeCYaHUKaMH, MACCHBHBIMH, TNOO C KOCOBOJTHUCTOH CIOMUCTOCTHIO. K mofomniBe
CJIOEB MMECYAHUKOB OBIBAIOT MPUYPOUYCHBI CIICTIKU TPEIIMH YChIXaHUs U MIUITOMOP(O3bI IO KyOuue-
CKUM KpucTayaM coin. O01masi MOITHOCTh OTJIOKCHUH KPYyTUXUHCKON MOACBUTHI qocTuraet 400 m
(I'pasxkmankuH u 1p., 2009, 2010).

B oOHaxenusix mo pp. Ceuiuiie u UycoBasi KpyTHXHHCKAS TIOJICBUTA UMEET IMOCTEIICHHBIN TIepe-
XOJ] C HHIKEJICKAIMUMHU KOHOBAJIOBCKUMH OTJIOXKEHUSIMHU. HIDKHSS TpaHuIa KPyTUXWHCKON TTOJICBU-
THI B 3THX CIy4YasiX IPOBOJUTCS IO TIOSBIICHUIO B pPa3pe3e 3eJIEHOBATO-CEPHIX, KPACHOBATO-KOPHY-
HEBBIX CPEIHE3CPHUCTHIX NIECUAHUKOB C MHOTOATaXXHOU JINOO MYJIbI000pa3HOM KOCOH CIOUCTOCTHIO
(I'pasxkmankus u 1p., 2010).

B BepxHeli uacTy Kpy THXUHCKOM MOJICBUTHI B pa3pese Ha P. YCbBE, BHYTPH NIECUaHUKOBBIX CIIOEB,
ObLTH 0OHApY>KEHBI MHOTOUUCIIEHHBIE OTreuaTku apymOepuii (I'paxaankus u ap., 2010; KonecHukos
u ap., 2012). B naHABIA AT/Iac 3TO MECTOHAXOXKACHUE BKIIIOUEHO 10T HANMEHOBaHNEM YcbBa-KpyTnxa
(puc. 5A) (tabm. 1).

2.3.1.3.7. KOBbIJIOOCTPOBCKA A ITIOICBUTA

KobGr1mooctpoBcekast moaceuTa Beiaenena J[.B. I'paxk JTaHKMHBIM ¢ cOaBTOpaMU U OITHCaHa B €IUH-
CTBECHHOM OOHa)KEHHWH B JAOJIMHE P. YCbBa B 1,7 KM BBIIIE IO TeYEeHHUIO ocTpoBa KoOblmii, pacmonoxeH-
HOI'0 HaNIpOTHB YCThA P. Mumknnaa. HuxHSS T'paHuIa MMOACBUTHI pE3Kasd U IIPOBOAUTCS 110 MOSABJICHUTO
B TIECTPOIIBETHOM pa3pe3e BEpXHEH 4acTh KPYTUXWHCKOH TOJCBUTHI MOITHBIX PyCel, 00pa30BaHHBIX
CEPBIMU, 3€JIEHOBATO-CEPHIMU MEIIKO- U CPEAHE3EPHUCTHIMU MeCYaHUKaMH. JINH3BI MAaCCHBHBIX IEC-
YaHUKOB pa3JICJICHbI IJIOCKOTaJICUHBIMU aprulJIMTOBBIMU KOHTJIOMEpAaTaMu,; IMPOCIOAMHU aprujijinTo-
BBIX TaJieK OAYEePKUBAETCS KPYITHAsI MYJIbI000pa3Has CJIOUCTOCTh IMeCYaHNMKOB. MOITHOCTh HUKHEH
MAYKH MOJICBUTHI OKOJIO 5 M. BeImenesxariasi, Xopomo oOHa>KeHHas TOJIIa OOIIEH MOLITHOCTBIO OKOJIO
23 M, oOpa3oBaHa MepecianBarOIMMICS Pa3HO3EPHUCTHIMHU CEpO-3€JIEHBIMU MeCYaHUKaMHU, ajJeBpo-
JIUTaMH, PeKe aprUUITHTaMHi. XapaKTepHBI MTPOCIION TIIOCKUX apTHILTUTOBBIX TaJIeK, BOJIHICTO-KOCO-
CIIONCTBIC TIECYaHUKH Ha KPOBJIE MJIACTOB YaCTO HECYT 3HakH psiOu. Creqyromas nayka ciio)eHa mpe-
UMYHICCTBCHHO 3CJICHOBATO-CCPBIMU, KOPUYHEBATHIMU TOHKOCJIOUCTBIMU aJICBPOJIMTAMH, MOIIHOCTH
magku 15 M. BuaguMerii pa3zpes MoacBUTHI 3aBEPIIAIOT PparMeHTapHO OOHAKEHHBIEC 3€JICHOBATO-CEPhIC
KOCOCJIONCTHIE Tecyanruky. OOIas MOIHOCTH KOOBITIOOCTPOBCKOM MOACBUTHI OLICHUBAETCSI IPUMEPHO
B 100 M (I'paxxgankus u ap., 2009, 2010).

KoObu100cTpoBCKas MoJICBUTA 3aBEPIIAET pa3pe3 Y4epHOKAMEHCKOI CBUTHI, MaJICOHTOIIOT HUECKHE
OCTaTKH B €€ OTJIOKEHHUSIX He OOHAPYIKCHBI, BBICIHUBILNE IOJICBUTY MCCIEIOBATENN JOMYCKAIOT ee
COOTBETCTBHE yCTh-ChUIBHIIKOM cBUTE (I'parkmankud u 1p., 2010).

2.3.14. YCTb-CbJIBULIKA A CBUTA

VYeTh-ChIIBULIKASI CBUTA MEPBOHAYAIBHO BbIJEAeHA B 1959 I. Kak msTas TONIIA alllMHCKON cepuu
B.Jl. AGnu3uHBIM ¢ coaBTOpamy, a ¢ 1966 1. paccmarpuBaeTcs B paHre CBUTHL. [1o TaHHBIM BbIJICHB-
ITUX CBUTY MUCCIIEIOBATENICH, €€ OTIIOKECHHUS pacIIpoCTpaHeHbl OT HH30BHH p. KochBa Ha ceBepo-3amase
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1o neBobepexkbs p. UycoBas B 3 kM BbilIe ycThs p. ChUIBHLIA HA IOT0-BOCTOKE (AOMU3KH U ap., 1982).
IOxHEe OTIOKEeHUS yCTh-ChUIBHIIKOW CBUTHI, TaK )K€ KaK M 00pa30BaHUs BEPXHHUX IMOJCBHUT YEPHO-
KaMEHCKOH CBUTHI, YHUUYTOKEHBI TIPEITAKATHHCKUM pa3MbIBOM (AOmu3uH u 1p., 1982; I'pakiaHkH
u ap., 2010).

CTpaToTHn CBUTHI pacroiokeH B gonauHe p. YycoBoil Huxe ycrbs p. CourBuna. Ilogomsa ycTs-
CBUIBHUIIKOW CBUTHI MPOBOAUTCS 37€CH 0 TOSBICHHUIO B pa3pe3e MEeCTPOIBETHHIX aJeBPOJIUTOB —
aprUJLTUTOB KPY TUXMHCKOM TIOICBUTHI YePHOKAMEHCKOM CBUTHI BULTHEBO-0YPhIX, CHPEHEBO-KOPHYHE-
BBIX MEJIKO- M CPETHE3EPHUCTHIX MECYaHNKOB. BhImenexamiuii pa3pe3 yCTh-ChIIIBUIIKON CBUTHI CIIOKEH
KPacHO-OyPBIMH, JKENTO-OypPBIMH, CHPEHEBATHIMH, CEPO-3€JCHBIMH NECUAHUKAMHU CO CKOTUICHUSIMHU
apruJUTMTOBOM rajJbKy U MAJIOMOIIHBIMU ITPOCIOSAMH TOHKOCIOUCTBIX aleBPOIUTOB. JlJIsl MeCYaHUKOB
XapaKTepHO KaK OTCYTCTBHE BCSIKOW CIOMCTOCTH, TaK U rpy0asi TOPH30OHTANIbHAA, & TAK)Ke KOocasl CIIo-
HCTOCTh, BIJIOTH J0 KPYITHOH MyibI000pa3Hoi. Ha MOBEpXHOCTSIX CI0EB BCTpEeUaroTCs 3HAKHU PSAOU.
B mecuannkax oTMe4aroTCs MPOCION 00OTaleHHbIE TEMaTUTOM M JISHKOKCEHOM. MOIIIHOCTh pa3pesa
YCTh-CBUIBHIIKOM CBHUTHI B CTpaTroTurie coctasiseT 350 M, Ha HeW ¢ 0a3abHBIMH KOHTIIOMEpaTaMHu
B OCHOBaHWHU 3aJIeTAlOT MECYaHWKW TAKATHHCKON CBUTHI HIDKHEro JeBoHa (AOMW3uWH u 1p., 1982;
I'paxxnankun u ap., 2010).

Ha ceBepo-3anaze omnuchiBaeMOM TJIOMIanAu, B Mexaypeube pp. BunbBel U KOCBBBI, yCThb-
CBIJIBUIIKAsl CBUTA XapaKTEepH3yeTcsi Oojee IrpyO0O3epHUCTHIM COCTABOM, BIUIOTH A0 NPHCYTCTBHS
IrpaBUIHBIX pa3HocTed, U Oonbel (1o 600 M) MomHOCTHIO. OTIOXKEHUS CBUTHI C pa3MBIBOM Iepe-
KpPBIBAIOTCS TAKATHHCKUMH TIECUaHHMKAaMH 3MCCKOTO sipyca HIDKHETO jJeBoHa (AOmM3uH u 1p., 1982).
Psin mccnenoBaTeneil BKIIOYAET YCTh-CHUIBULIKYIO CBHTY B COCTaB BEPXHEH «IECTPOLIBETHOM» TOJ-
mu yepHokameHckoi cBuThl (Kpuporees, [lonenos, 2001) mnu gomyckaeT ee OJHOBO3PACTHOCTD
C KOOBLTIOOCTPOBCKOW TIOACBHUTON depHOKaMeHCKOW cBHUTHI (I'pakmankwH u np., 2010). Taxxe cy-
LIECTBYET BO3MOJKHOCTH KOPPEISILUM OTJIOKECHHUH YCTh-CHUIBHLIKOH CBUTBHI C INPEANONONKHUTEIBHO
paHHeKeMOpHIiCKMH 00pa3oBaHUsIMU MagyHCKoW cBUTHI FOro-BocTounoro bemomopss (I'pakgan-
kuH, Macnos, 2009; I'paxxnankus u ap., 2010).

B cTparotunnueckoir MECTHOCTH, B ycTbe p. ChbUIBHIA, B OTIO0KEHUSIX YCTh-ChUIBUIIKOW CBUTHI
MaJeOHTOJOTHYECKUE 0CTaTKU He oOHapyskeHbl (['paxaankun u ap., 2010). [TepBast Haxoaka apymOe-
puit Ha Ypase Oblia clienana B OTIOKEHU X, OTHOCSIINXCS K YCTh-CHUIBHIIKOW CBUTE B HUKHEM Te-
yenuu p. Koiisa (bexkep, 1980). 1o npusenennsim FO.P. Bekkepom onmcanusim paspesos, [.B. I'pax-
JIAHKWH C COABTOPAMM KOPPEIHMPYET UX ¢ KOOBLIOOCTPOBCKOW MOJCBUTON YEPHOKAMEHCKOM CBUTBI
(I'paxxmankus u ap., 2010), B ganaOoM ATiace — 310 MecToHaxoxkaeHue KoiiBa (puc. SB) (tadm. 1).
KTomnmam ycTb-ChIIBUIIKON CBUTHI TPUYpodeHO MecToHaxoxaenue Llnpokosckoe-2 (puc. SA) (tad. 1).
Takke ¢ OTJIOKCHUSIMH YCTh-CBUIBHIIKOH CBUTBI CBSI3aHBI HaXOIKH Makpo(OCCHIUI B HH30BBSIX
p- Buxaii (bekkep, 2013), 3mecs — MecToHaxox AeHre Brkaii (Tabi. 1), TOYHYTO MPUBS3KY KOTOPOT'O HAM
YCTAaHOBUTH HE y1aJIOCh.

2.3.2. YCJIOBU S OBPA3OBAHI A ITOPOJI CHIJIBULIKOM CEPHMU

HakoruieHne HUKHUX, TUaMUKTUTOBBIX IOPOJ CTAPOIEYHUHCKOW CBUTHI CBSA3BIBACTCS C paH-
HEBEHJICKUMHU TJISIIUAIbHBIMU COOBITHSIMH, KOTOpBIE Ha MpHJIETAOUIeld Cylle — COBPEeMEHHOMN
BocTouno-EBponeiickoii ninardopme — NposiBUIUCH B BHJIE JIAIUIAHJCKOTO TOKPOBHOTO OJICICHEHH .
BoxpmmHCTBO HccaemoBareneil paccMaTpuBaeT THITUTONONOOHBIE HIKHETIEYHUHCKHAE 00pa30BaHMs
KaK MPOAYKT JEIOBOI0 Pa3HOCa — AUCTAJbHBIC OTIOKEHUS IIEIb(OBBIX JSTHUKOB M OTACISIBIINXCS
OT HHMX aicOeproB. B cocTaBe AMAMUKTHTOBOW TOJNIIM TaKXe MPUHUMAIOT y4acTHE OOJOMOYHBIC
MOPOABbl MEXKJIEIHUKOBBIX CTaAUuid M IOJIBOAHO-OIIOJI3HEBBIE OTJIOKEHUS, CBUIIECTEIbCTBYIOLINE
00 OTHOCHTEIBHOM ITyOOKOBOTHOCTH YCIOBUI 00pa30BaHUs ONMHUCHIBAEMBIX MAPUHOTIISLIUATBHBIX 110~
pon. B xauecTBe HCTOYHMKA 0OJIOMOYHOTO MaTepuaja B CTAPONEYHUHCKOE BpeMsI BBICTYyIIaja COBpe-
MEHHas CeBepO-BOCTOUHAsA okpanHa Bocrouno-EBponeiickoit mnardopmsl (Uymakos, Ceprees, 2004;
Macmnos, 2006; [Tyudxkos, 2010).

OO6pazoBanue TOJII MPE0dIaAAIONTIX TOHKOCIOUCTHIX aJIEBPOIUTOB M apTUJUIUTOB BEpXHEW da-
CTU CTapONEYHUHCKOW U MEPEBAIOKCKOM CBUT MHTEPIPETUPYETCS KaK OTIOKEHHE B TMAPOIUHAMHYC-
CKM CIOKOWHBIX YCIIOBHSIX M TIOCJIEOBaTelIbHAs COPTHPOBKA JOHHOIO ocajka BosiHaMu. [lo MHeHHIo
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J.B. I'paxxnankuna ¢ coaropamu (2010), Hanuuue cBoeoOpa3HbIX KOHIEHTPHUECKMX OCAJOYHBIX TEK-
CTYp («3HAaKOB TaHIa») (swing marks) orpaHu4nBaeT 00JaCTh OTIIOKEHUS OCAJKOB (POTHUECKOM 30HOM.
B nenom 00cTaHOBKM OCaJKOHAKOIUICHHS! MO3IHECTAPOIICUHUHCKOIO U MEPEBAJOKCKOTO BPEMEHU HH-
TEPIPETUPYIOTCS KaK MOABOIHBIC MIIMCTHIE paBHUHBI (I'paxaankuH u ap., 2010). JIutoreoxumuyeckne
XapaKTEePUCTUKH TIIMHHUCTHIX MTOPOJ] IEPEBATOKCKOI CBUTHI YKa3bIBAIOT HA MX 00pa30BaHME BHE 30H BO3-
MOKHOTO BIIMSIHHS THAPOTEPMAIbHBIX SKCIAJSIUI U MTO3BOJISIOT HE CBSA3bIBATh UMEIOIIUECS B Pa3pes3e
CBHUTHI OCPOPUTHI € TPOLYKTAMH OCHOBHOT'O MIIH YJIBTPAOCHOBHOTO MarmMaTtu3ma (Macios u 1ip., 2007).

Ha rpanuie mepeBasoKCKOrO W YEPHOKAMEHCKOTO BpPEMEHH MPOWCXOAUT CMEHa OCHOBHOTO
HCTOYHMKA CHOCA, YTO (PUKCUPYETCS PE3KUM M3MEHEHHEM MUHEPAJIBHOI'O COCTaBa TSHKENOW (hpakuu
u cocraBa nopoj B neiom (Kypbarkas, 1979; Adnusun u ap., 1982). Kak npasuso, gaHHoe coObITHE
WHTEPIPETUPYETCsS KaK Ha4aa0 HAKOIJIEHHE MOJACCHl — MPOAYKTa TUMaHCKoro oporenesa (Ilyukos,
2010 u map.). s BCei CHUIBHIIKOW CEpUM HAa OCHOBAHWH JTUTOI€OXUMHUYECKOTO aHAJIN3a yCTaHABIIH-
BaeTCsl JOMUHUPOBaHHUE B 00J1aCTSAX MUTAHUS OJIOKOB, CIOKEHHBIX 3pENION KOHTHHEHTAIBHOW KOPOH
C IOTYMHEHHOU POJIBIO TIOPOJT OCHOBHOTO cocTara (I'paxkgankus u nap., 2010).

Bunyxunckoe Bpemsi coBnajaeT ¢ HadajioM (popMupoBaHuUsl OOMIMPHOTO MEIKOBOIHOIO Oaccei-
Ha. B nenom o0pa3oBaHne 4epHOKAMEHCKOM U YCTh-CBUIBHIIKOH CBUT TPOMCXOUIIO B YCIIOBUS CaMBIX
pa3HO0Opa3HBIX MEIKOBOIHBIX OOCTAHOBOK OCaJKOHAKOIIICHU. IIpy 3TOM B yKa3aHHBIX pa3pe3ax He
OTMEYEHO OTJIOKCHUH, XapaKTEPHBIX ISl BHICOKOPHEPIeTUUECKUX MPHUOOMHBIX OOCTAaHOBOK, TaKKe
OTCYTCTBYIOT 1yOokoBoHbIe harmu (['paxaankus u ap., 2010). [eoxumuuecknii aHaau3 TIMHUCTO-
aJIEBPUTOBBIX ITOPO]] YePHOKAMEHCKOM CBUTHI YKa3bIBAE€T HA IPECHOBOJHBIC MJIN B 3HAYUTEIIBHOI CTe-
[ICHU ONPECHEHHBIC YCIOBUS MX (POPMUPOBAHUS, a TAKXKE ITOJIHOE OTCYTCTBUE BIMSHUS IKCTAJISATUB-
HbIX KoMIOHeHTOB (bexkep, 1978; I'paxgankun u ap., 2010). [llupokoe pacpocTpaHeHUE MOTyUUIIa
LIarpeHeBas TEKCTYypa MOJOLIBEHHBIX CJIOEB IECYAHNKOB KaK Pe3y/IbTaT OM0oCTa0UIN3aluu IECYaHOTO
ocajika, XapaKTEepPHOH 0COOEHHOCTH JTOKeMOpHIiCKOTO cequMenToreHesa (Atlas..., 2007). B orinoxenu-
SIX BEPXHEW YaCTH KPYTUXHHCKOW TIOICBUTHI YCTAHOBJICHBI CIa00pa3BUTHIE Hen((hepeHInPOBaHHBIC
1aJIEONOUBBI, YKa3bIBAIOIINE HA IEPUOANYECKOE KPATKOBPEMEHHOE OCYIIEHHE OTIEIbHBIX YYacTKOB
najneobacceiina. [Ipeanonaraercs, 4To B LEJIOM 0CaIKOHAKOIICHUE B YEPHOKAMEHCKO-YCThCHUIBHIIKOE
BpEMsI TPOUCXOMIUJIIO B YCTIOBUSIX «JIOHHO-(IIOBUATBHOMN JICTBTOBOIM CUCTEMBI C ITUPOKUM MPOJICIBTO-
BBIM ppouToM» (['paxkmankuu u ap., 2010, c. 85). B marHOM cirydae, 1Mo Bceld BUAUMOCTH, PEUb UICT
0 XapaKTEPHBIX JI0CPEIHENANC030MCKIX MPUOPEKHBIX aMmpruOnoTHuecKux Janamadrax 6e3 crabuib-
HO OeperoBoii JIMHUM, KOTOPbIE UCUE3JIH C TIOSBJICHUEM U Pa3BUTHEM COCYJUCTONH pacTUTEIBHOCTH.
Hawnbonee O1m3kuM COBPEMEHHBIM aHAJIOTOM Habopa TakuX (paruaabHBIX 00CTAaHOBOK SIBIISIOTCS BaT-
ThI — PA3HOBUAHOCTH aKKyMyJIsiTUBHBIX Oeperos (Ilonomapenxo, 1993).

O6cranoBka (opMHupoBaHHs (DIUIIETONOOHBIX TOJII IIYPHIIICKOW TOJICBUTHI, PEKOHCTPYHPY-
eTCsl KaK AMCTajbHasi 00aacTh nuleiida moABOAHOrO BOJIHOBOIO M IITOPMOBOrO pasHoca. Danuais-
HBIM aHAJIOT LIYPBILICKON MOJCBUTHI — YEPEMYXOBCKHE OTIOXKEHUS — (OPMUPOBAIUCH B 3TO BPEMsI
Ha TEeCYaHOM MEIKOBObE B OOJIACTH pasrpy3KH MYTBEBBIX IOTOKOB. Jlsi Bcero e cpemHe-
YPaJIbCKOI'0 CErMEHTA 3TOMY 3TAIly COOTBETCTBYIOT YCJIOBHS OOIIEH perpeccuu, U30JIsIUH LIy PbILI-
CKO-4E€PEMYXOBCKOTo OacceliHa, Ha OOJbIIeH YacTH IMJIOMAIN CBSI3aHHBIE C IEPEPHIBOM B OCAIKOHA-
korutennu (I'pasknankun u ap., 2010).

[TaneoMarHuTHBIC TaHHBIC CBUICTEIBCTBYIOT O TOM, YTO BO BpeMs 00pa30BaHUs YEPHOKaMEH-
CKOM CBUTBI caMa 00JacTh OCaJKOHAKOIJICHHs (COBpEeMEHHasl CeBepO-BOCTOUHAsE OKpamHa Boctou-
Ho-EBporieiickoii nnardopmMbl) HaX0UIACh B TIPUIKBATOPHAILHBIX IIUPOTAX CEBEPHOTO MITH FOXKHOTO
nonytapus (Pemoposa u 1p., 2014). B To ke BpeMs BMeroIInecs najeoMarHuTHbIC JaHHBIE TIO3BOJIS-
10T MPEATNOoNaraTh U CyIeCTBEHHO OTIIMYHOE OT YKa3aHHOrO MOJI0KeHNe balTHKN B O3AHEBEHICKOE
Bpems (I'onoBanosa u ap., 2011; baxenos, Jlepamosa, 2016).

BausiHue ropHOro MCTOYHMKA CHOCA, C(HOPMHUPOBABILETO B Ipefesiax COBPeMEHHOro HOkHOro
VYpana Tonuy KOHIVIOMEPAaTOB KYKKYpayKCKOW CBUTBI, HE TPOCIIEKNUBAETCS B OTJIOKEHUSAX CHIJIBHUII-
koii cepun Cpennero Ypana u Me3eHCKOW BITaWHBI, YTO MOXKET CBHUIETEIIHCTBOBATH O MEHBIIIEH reo-
MOP(}OIIOTUUECKON BRIPAKEHHOCTH O0Jiee CeBEpHOro cermMeHTa TumaHckoro oporeHa (Macios, 2007),
1100 0 GOPMUPOBAHUHU OMUCHIBAEMBIX Pa3pe30B HA OTHOCUTEIBHO OOJIBILIEM OT HETO PACCTOSIHHH.
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2.4. TEOJIOTMYECKOE CTPOEHUE AIIIMHCKOU CEPUU
(3AITAJHBII CKJIOH IOKHOI'O YPAJIA)

bamkupckuii MeraHTHKIWHOPUI (opMaIbHO pacronaraeTcs B IKHOW vactu lleHTpanbHO-
Ypanbckoil 30HbI, HO IPU 3TOM 3aHMMAET B U3BECTHOM CTENEHU MPOMEKYTOUHOE MOJOKEHUE MEXK-
ny LlenTpanpHO-Ypanbckoi u 3amagHo-YpalbcKol 30HaMu (MerazoHamu) (puc. 1, puc. 6). HecmoTpst
Ha TO, YTO MOBCEMECTHO B IpejenaxX balrkupckoro MogHSATHS OOHAXKAIOTCS JOKeMOpUicKHe oOpa-
30BaHUS, TOJIBKO B BOCTOYHOH €r0 YacTH CKJIAJ4aTOCTh U MeTaMOp(hu3M (yHIaMEHTa MPOSBUIHCH
U B IIPOTEPO30€, U B Majeo3oe. B To ke BpeMs, B mpeenax OOibIIei — 3amaJlHOd 4acTH METaHTH-
KJIMHOPHS CKJIA4YaThlidi KPUCTAIIMYECKUN (QYHIaMEHT UMEeT apXelCKO-paHHEPOTEPO30HCKHIA BO3-
pacT u pacroJiaraeTcs, IIpeuMyIIeCTBEHHO, Ha riiyOuHax Oosiee 10 kM. Kpome Toro, naneo3orickue
OTJIOKEHUS TAHHOM YaCTH 3aJIeTaloT Ha IOKeMOPHICKIX 03 YIIIoBOro Hecorinacus u 1e()OpMHPOBAHBI
COBMECTHO C HUMH TOJIFKO B ITO3THEM MaJIe030€, ITPH TOM CYIIeCTBEHHbIE MeTaMOp(pHIecKre Ipeoo-
pasoBanusi 3y1ech oTcyTcTBYIOT (I1yukos, 2008).

B ceBeproii vacTi bamkupckoro momHATHSI OOHAXKAETCs apXeHCKO-paHHETTPOTEPO3OHCKII Me-
TaMOp(PMUYECKU TapaTalICKUN KOMILIEKC OCHOBAHMS, SBIISIONIUICS HEMOCPEICTBEHHBIM ITPOIOJIKE-
HueM ¢yHaamenta Bocrouno-EBponeiickoii miatgopmsl, cermenTa Bonro-Ypanuu (Ilyukos, 2008
u ap.). IlepekpbiBatoniuii KOMIIJIEKC OCHOBAHUS pa3pe3 00pa30BaH MPEUMYIIECTBEHHO 0CaI0YHBIMHU
nopogamu. Ero HukHsisi, Oojiee MOIIHAs YacTh, cliokeHa pudeiickumu komriuiekcamu (CtpaTtoTun
pudes, 1983 u ap.). Belmenexamas yacTh paspesa Ha 3anaje ballkupcKoro MOgHSATHS BIICISIECTCS
kak ammHCKas cepus BeHaa (Kosmos, 1982; Ctparurpadudeckue..., 1993 u ap.). AmmHCKas cepus 3a-
JieraeT Ha MOJCTUIIAIONINX TOPOAax pUdes ¢ pa3MBIBOM U, B CBOIO OYepe/lb, CO CTPATUTPAPUIESCKIM
(mapaJuieIbHBIM) HECOTJIACHEM IEPEKPBIBACTCS MPEUMYIIECTBEHHO OOJIOMOUHBIMU OOpa30BaHUSMHU
TaKaTHHCKON CBHUTHI HIDKHETO JIEBOHA (3MCA), a HAa FOT€ M BOCTOKE JIOKAJIBHO — MOPOIAMU CPETHETO-
BepxHero opaosuka (bekkep, 1988; Ilyukos, 2010).

2.4.1. CTPATUT' PA®U ST PA3PE3OB AIIIMHCKOM CEPUU

Ammnckas cepust Obua BoigesnieHa O.I1. T'opsunoBoi ¢ coaBTopamu B 1931 I. B paHre CBHUTHI
9iierabCKOro Bo3pacTa U CyIeCTBEHHO MEHBILETO, YeM CEro/lHs, 00beMa, 10 JIyUIIeMy U3 U3BECTHBIX
Ha TOT MOMEHT pa3pe3oB 1o p. Ame (I'opsunosa u ap., 1931). [lo-Buaumomy, BiepBble MpPeEANONoKe-
HHE 0 JOKeMOPUHCKOM BO3pacTe aIIMHCKUX OTI0KEHUH 06110 Bhicka3zano H.C. lllaTckum, KoTOphie OH
OXapaKTeprU30Ball KaK MOJaccy, 3aBepiaronlyto pudeicknii nuki Oaiikanbckoi cknaadatoctu (Lat-
ckuii, 1945). B HacTosee BpeMst 10 0COOEHHOCTSIM CBOETO JIUTOJIOTHIECKOT0 COCTaBa CEpHsl MOapas-
JemnsieTcss Ha PAJl CBUT: TOJIAPOBCKYIO, CYHPOBCKYIO, 0aKEEeBCKYI0, YPIOKCKYIO, 0aCHHCKYIO, KyKKa-
PayKCKYI0, 3UTaHCKYI0 U MaJlosiMaHTaycKyto (puc. 7). Kak yxe Oblj10 OTMEUEHO BBILIE, TONIAPOBCKAs
U CYHUPOBCKas CBHUTHI SIBIISIIOTCSI KOPPENSLUOHHBIMHM aHajoraMum OaKkeeBCKOH, BBEPX K€ IO BOCXO-
JSIIEMY pa3pe3y CBUTHI MKy cO00H cBs3aHbl coriacHeiMu niepexofamu (bekkep, 19856; Crparu-
rpadudeckas..., 2000 u ap.). MccnenoBarenu mociaeHUX JIET pacCMaTPUBAIOT TOITAPOBCKUN U CYH-
POBCKHIA CTPaTOHBI B paHre TOJI, clararomux oakeesckyto cButy (Ilyukos u ap., 2014). B cocrase
AIIMHCKON CepHH BBIACAETCS HU)KHEANTHHCKAs MoAcepHs, 00beANHSIONas 0akeeBCKYI0, YPIOKCKYIO
1 OACHHCKYIO CBUTBI, U BEPXHEALINHCKAsI, B KOTOPYIO BKJIIOYAIOTCA KYKKapayKCKasi U 3UTaHCKasl CBH-
Tol (Bekkep, 19856; Crpaturpaduueckas..., 2000 u ap.), a Takxe, MO JOTHKE, JOJKHA BKIIOYATHCS
U MallosMaHTaycKas cBUTa. Hanuuue y ka0 M3 CBUT alllMHCKON cepry Habopa crennpuIecKux
[apaMeTpoB M Pa3IMUUe UX MEXAY CO00H OBbIIO MOKa3aHO HAa OCHOBAHMM HCIIOJIB30BaHUS CHCTEMbI
netpoxuMudeckux moayiei (Fapees, 1998). O0miast MOIHOCTD OTJIOKEHUH AIIMHCKOW CEpUU KOJeO-
netcst ot 1400 1o 2600 M (Ko3ioB u nip., 2002).

2.4.1.1. BAKEEBCKAZ, TOJIITAPOBCKAA 11 CYNPOBCKA S CBUTDI

bakeeBckas cButa (Ha3Banue 1o c. bakeeBo) Beigenena FO.P. bekkepom kak moyprokckuii Oa-
3aJbHBIN rOpU30HT amuHCcKoU cepuu (bekkep, 1975). B crparoTunuyeckoM paspese Ha JeBOM Oepe-
ry p. 3unum Huxe ycrbs p. Kyprasa, Bbllle YKCKUX OTJIOKEHHUI KapaTayckol cepuu pudesi, CHU3y
BBEPX BBIACISAIOTCS MATh navek. [lauka 1 cnoxeHa cepbIMU, TEMHO-CEPBIMU, OOPJOBBIMH, OXPHUCTHI-
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MM CHJIBHO FéMaTUTU3MPOBAaHHBIMU MECUaHMKAaMM, MOILIHOCTh MAadyKM cocTaBiseT He MeHee 50 Mm;
KOHTAaKT C 3aJIETalONIUMU HUXKE M0 TEYCHHIO p. 3UJINM yKCKUMHU IMOPOJaMHy B CTPATOTHUIIE HE OOHa-
xeH (bekkep, 1975). HemocpeacTBeHHOE 3aleraHue 0KeIIE3HEHHBIX TIECYaHNKOB OCHOBAHU S OaKeeB-
CKOW CBHUTBHI Ha 3aKapCTOBAaHHBIX YKCKUX KapOoHaTax 0OHaXeHO B 2-2,5 KM BOCTOYHEE CTPAaTOTHIIA
B ponuHe p. 3unuM B ycrhe p. Capoimka (bekkep, 1988; Macnos u np., 2001). ITauka 2 ob6pa3oBaHa
repecIanBaHeM TOHKOCIOUCTHIX, PEJIKO KOCOCIOUCTHIX, CEPhIX, 3€JIEHOBATO-CEPHIX TOHKOTIITUTYA-
TBHIX aJIEBPOJIUTOB, aJIE€BPOINEIUTOB, ApPTMJJINTOB U [TECYaHUKOB, MOIITHOCTH Mauku 18 M. B anespomnu-
Tax HWKHEW 4acTH MavyKy MPUCYTCTBYET ayTUTEHHBIN (KPYITHBIE N30METPUYHBIC 3epHA, pa3MepaMu
MIPEBHITIAIONINE KJIACTOTeHHBIE KOMIOHEHTHI opojbl) rinaykoHuT (bekkep, 1975). Ilauka 3 cioxe-
Ha T€MAaTUTOBBIMM PyJaMU M F€MaTUTOBBIMHU, peXe XJIOPUTOBBIMU NecuaHukaMHu. OTMedaeTcs Kak
repecianBanme, TaKk U JaTepaJbHOE 3aMEIIeHNE MECUaHNKOB TeMAaTUTOBBIMH pyAaMu. MOIIHOCTD
reMaTUTOBBIX TIpociioeB cocTaBisieT oT 0,5 mo 25 cMm, obmast moutHOCTh mayku 6 M (bekkep, 1988).
[Tauka 4 oOpazoBaHa MepeCIanBaIOIIMMUCS 3€JIEHOBATO-CEPHIMU AJICBPONEIUTAMH U aJeBPOJIMTA-
MU, MOILIIHOCTb NTAYKU 7 M, B €€ HUKHEW 4acTH OTMEUEHBI JIBa NIPOCIIOs reMaTuToBbIX pyl. [lauka 5
CJIOKE€HAa TOHKOCIOMCTBIMH 3€JIEHOBATO-CEPBIMH, CEPhIMHU MTeCYaHUKAMH, AJIEBPOITUTAMH M apTruil-
JUTaMH, MOIIHOCTH madku 60 M. CyMMapHasi MOIIHOCTh 0aKEeBCKOH CBHTBHI B CTPAaTOTHIIHYECKOM
paspese 140 m (bexkep, 1975).

l'umoctparoTunuyeckuii pa3pe3 O0axeeBCKOW CBUTHI, mpemnokeHHbd B.M. Ko3noBeiM, pac-
roJyiaraetcst Ha npaBom Oepery p. 3unum B 250 M BbIlIe 1O TeueHHIo ycThs p. Capeimka. Paspes
xapakTepusyerca cokpameHHoil (120 M) MOIIHOCTBIO, OTCYTCTBHEM T€MAaTHTOBBIX PYI U B IIEJIOM
MEHBIIIUM PacIpOCTpPaHEHUEM OXelne3HeHHBIX mopo (Kosmos, 1982).

CeBepHee cTpaToThIla 0aKeeBCKOM CBUTHI Ha MpaBoOepexbe p. 3UJIUM B paiione c. TonmapoBo
IO/ OTJIOKCHUSIMHA YPIOKCKOHW cBUTHI b.M. KemrepoMm B emnHOM TEppUTEHHOM pa3pes3e ObLITH BBI-
JICJICHBI JIBE CBUTHI: TOJIMAPOBCKAS M CYHPOBCKas, ABJISIOIIHECS (aliallbHBIMK aHajJoraMu OaKeeB-
ckoii cBuTHI (Ctparorun pudes, 1983; Kennep u np., 1984). TonnapoBckas cBuTa o0pa3oBaHa necua-
HHUKaMH C MaJIOMOIITHBIMH TIPOCIOSMH M JTUH3aMHU KOHTJIOMEPATOB, aJIEBPOIUTOB U apTHUILIUTOB, €€
MoIHocTh gocturaet 600 M. CynpoBckast CBUTa CJI0XkKEHA MJI0XO COPTHUPOBAHHBIMU NECUAHUKAMU,
AJIEBPOJIMTAMM C BaJlyHaMH, IPOCJIOSIMHU apTUIJIUTOB U 3aBepluarouum, no ganaeiM B.M. T'opoxka-
HWHA, MAKCTUTOBBIN pa3pe3 TUIIUTONOAOOHBIX MOPOI MAJOMOIIHBIM CJIOEM JOJOMHTOB (Xapak-
TEPHBIE JIJI5 JISTHUKOBBIX KOHIJIOMEPATOB T. H. “cap dolomite™), 001ias MOIIHOCTb CBUTHI AOCTUTACT
350 m (Macnos u ap., 2001; ITyuxos, 2010).

Cesepunee c. TonmapoBo, Takke B JOJHUHE p. 3WJIUM, B YCThe p. b. PeBar, onuceiBaemslil cTpaTu-
rpaduyeckuil ypoBeHb 00pa3oBaH MOJMMHUKTOBBIMU KOHIJIOMEPAaTaMu € Tallbkol rab0po-101epuTOB
W pa3InIHOM CTEIIEHN OKAaTAHHOCTH 00JIOMKaMHK MIOPOJT KapaTayckoil cepuun pudes. Cpean mociIeTHuX
YBEPEHHO Pa3lIMYaloTCs TITMHUCTBIE M3BECTHSKH KaTaBCKOW CBUTHI, CEPbIe aJeBPOJIMTHI WH3EPCKOM
1 CBETJIO-CEPbIC JOJIOMHUTHI MUHBSIPCKOM CBUT; BUANMAs MOLTHOCTH OOHAKEHHOW YaCTH TOJIIIN COCTAB-
JseT 22 M, ICTHHHAS MOIIHOCTb, TIO-BHAUMOMY, cylnecTBeHHO Oombie (bekkep, 1975, 1988). JlanHbie
KOHTJIOMEpAThl paHee BBLACISINCH 10/ HAa3BaHUEM KaJIBIIITUHCKON CBUTHI, COOTHOCUMOW C HUKHE-
yprokckoii mozctButoi (bekkep, 1968). B.M. Kosznossim 1 H. /. CepreeBoii JaHHbIC TUILIHTONOA00HBIS
KOHTJIOMEpAThl ObLIN ONMHCaHBl KaK 0a3albHbII TOPU3OHT 0aKEEeBCKOM CBUTHI, 00IIasi MOIIHOCTh €€
31ech oueHuBaeTcst B uutepnaje 340-700 M, a ToInmapoBCKas U CyUPOBCKasi CBUTHI pacCMaTPUBAIOTCS
B paHre TOJIII, COCTaBIsoMuX OakeeBckyto ceuty (IlyukoB u mp., 2014).

Ha nmpaBom 6epery p. FOpro3anb, Ha BOCTOUHOI OKpanHe T. YcTh-KaTaB ycraHaBIuBaeTCs HETO-
CPEICTBEHHOE 3aJIeTaHne 0a3aTbHBIX KOHTIIOMEPAaTOB 0aKeeBCKOI CBUTHI HA HEPOBHOM, C KPYITHBIMH
(1o 3 M) kKapMaHaMH, MOBEPXHOCTH MOACTHIIAIONINX YKCKUX M3BECTHSKOB. Brlmenexxamuii paspes
0akeeBCKOW CBUTHI 00pa30BaH Yepe0BaHNEM 3€JIEHOBATO-CEPhIX, MHOT/IA C TIIAyKOHUTOM, apTUJIIHU-
TOB ¥ aJIEBPOJINTOB, 3aBEPIIACT pa3pes Mmayka 3eJeHOBATO-CEePhIX MEITKO3EPHHUCTHIX MOIUMHUKTOBBIX
recyaHukoB. MoITHOCTh OakeeBCcKOW CBUTHI 37iech cocTaBisieT S0 m (Kozmnos u ap., 1995).

Ha rore nmnomaau pa3BuTHs OTIOKEHUM allIMHCKOW CEpUM 3amajiHOro CKJoHa bamkupckoro
MONHATHUS B OacceitHe pp. Yprok u Hyryin ee 6a3aibHble TOPU30HTHI 00pa30BaHbI KOHTIIOOPEKIU MU
13 MPAaKTUYECKH HEOKATaHHBIX 0O0JIOMKOB KPEeMHEH MUHBSPCKOW CBUTBI KapaTayCKoW cepuu pudest
(bexxep, 1988).
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BospacT rmaykoHUTa U3 IECYAHUKOB 2-i MaYKK CTPATOTHIIMYECKOTO pa3pe3a OaKeeBCKOW CBU-
1ol M0 K-Ar Metony coctraBmset 609+13 man 1. (bekkep, 1988). M30TOMHBII BO3pacT MEpBOM TeHE-
panuu ayTUI€HHOTO MJIJIMTA (YaCTMYHO THIPOJIU3HPOBAHHOIO MYCKOBUTA) U3 aprUJIJIUTOB TOJIA-
poBckoii cBuThl mo Rb-Sr metony cocraBnser 593+15 mun i1, (3aitnesa u ap., 2012). [lns rimayko-
HHUTa U3 pa3pe3a 0aKeeBCKOW CBUTHI CKBaXWHBI Ne 23, mpoOypenHoi mpumepHo B 200 M K ceBepy
OT CTPATOTUIIMYECKOTO pa3pe3a 0aKkeeBCKON CBUTHI, HA IPaBOM Oepery p. 3UIMM, H30TONHBIN BO3PAcT,
onpexaeneHubli Rb-Sr metonom, coctausiet 618+13 mun 1. (I'opoxkanun, 1995). Mukpodoccunumu,
M3BJICYCHHBIC U3 apTUJUINTOB OaKEEeBCKOW CBUTHI K€pHA CKBAXKHMHBI Ne 23, CUMTAIOTCS OTIIMYHBIMHU
ot no3auepudeiickux (Kozmora, 1990). Kak yke ObI10 OTMEUYEHO BBIIIE, OOJBIIAS YACTh MUCCIENO-
BaTeJiel OTHOCAT 0aKeeBCKYIO U ee (anuaabHble aHAJIOTH — TOJIMAPOBCKYIO U CYHPOBCKYIO CBUTHI —
K panHeMy BeHny (Ctpaturpadudeckas..., 2000; Macnos, 2006; [Tyukos u ap., 2014).

B nopogax 2-ii mauku CTPaTOTUIHYECKOrO pa3pe3a OaKeeBCKOW CBUTHI YCTAHOBJICHBI CICHKH
MHUKPOOHBIX KOJIOHUH TUTA [ntrites, a B aNeBpOIUTaX S-i MAYKW OTIEYATKHU, ONMCAHHBIC KaK Teyec-
Hble Makpouckomaembie (bexkep, 1992); ux 6moreHHas npupojaa COMHUTEIbHA (CM. 3 HACTOSIIETO
ATtnaca). B narHOM ATitace — 3T0 MecToHaxoXxeHHue bakeeBo (puc. 9A) (Tabdm. 1).

2.4.1.2. YPIOKCKAS CBUTA

VYprokckas csuta Obuia Beiienena AWM. Ommu B 1940 1. (Onmm, 1948). OTi0KeHust TaHHOW CBU-
TBHI pacIpoCTpaHeHBl B OacceiHax pp. bacy, Unzep, 3ummmMm, 3uran, Yprok (Koszmos u ap., 2002).
CTpaToTHIl CBUTHI PaCIOJIOKeH B Oacceitne p. Smam (Slnmamr), mpaBoro nputoka p. Yprok (bekkep,
1988). HuxHsist rpaHUIa YPIOKCKOW CBUTHI OOBIYHO OINMCBHIBACTCS KaK pe3kasi U 4eTKas CMeHa Co-
CTaBa IMOPOI, TIPU COTIIACHOM 3aJIeTaHUN Ha mopomax OakeeBckoit (bekkep, 1975, 1988 u ap.) mim
cyuposckoii (Macnos, 2006) cBuT. Pexxe, Ha OCHOBaHMM TIPUCYTCTBUSI B MECUaHUKAX U MEJIKOTa-
JICUHUKOBBIX KOHTJIOMEPAaTax OCHOBAHHMS YPIOKCKOW CBUTHI 0OJIOMKOB aJIEBPOJIMTOB C TI1ayKOHUTOM,
CXOIHBIX 10 CBOEMY OOJIMKY C aHAJOTMYHBIMH I1OPOJAaMHU OAKEEBCKOW CBUTBI, IPEATNIOJIAraeTCs pas-
MBIB B OCHOBaHHMH YPIOKCKOH cBUTHI (MacioB u 1p., 2001). B HuxHel cBoel 4yacTH yproKCKas CBUTA
CJIOXEHa MPEeMMYIIECTBEHHO apKO30BBIMH IMECYaHMKAMHU C MPOCIIOSMH I'paBEIUTOB, KOHTJIOMepa-
TOB M KEJIC3UCTHIMH KOHKPELUSIMH, HEKOTOPbIE JINH3bI AaPKO30BbIX [IECYAHUKOB PACLIEMEHTHPOBAHbI
U TpeBpalleHbl B MecKU. BepxHsis yacTh pa3pes3a CBUTHI 00pa3oBaHa aleBPOJIUTAMHU U MeCUYaHUKA-
MU C PEAKUMH TPOCIOSMHU aprHJLINTOB; B 0acceliHe pp. 3WIMM U 3UTaH CBETJIO-Cepble IECUaHUKHU
YaCTUYHO (PalMalbHO 3aMEIAI0TCs, @ YACTHYHO NEPEKPBIBAIOTCSI KPACHOLBETAaMHU, OOPIOBBIE TEC-
YaHUKHU M TPABEJIUTHI B 3TOM Cllydae CllaraloT BEpXHIOI 4acTh yprokckod cBuThl (bekkep, 1988;
Macnos u ap., 2001). B pa3pesax Ha p. KataB yprokckue OTIOKEHHS MPEACTABICHBI CBETIO-CEPHI-
MH, IPEUMYIIECTBEHHO KBApLEBbIMU KBAPLIUTOBUIHBIMY IIECUaHUKAMH, B 3a11aJlHOM HalpaBICHUU
cMmensitomumucs apkosamu (bekkep, 1988). st mecyaHMKOB YPIOKCKOM CBHTBI 4acTO OTMEYAECTCs
pazHomacmtabHas kocas ciouctocth (bekkep, 1968; Macnos u ap., 2001), cymmapHasi MOITHOCTh
cBuTH oreHuBaeTcs ot 200-240 M (bekkep, 1988) mo 300-350 m (KozmnoB u np., 2002).

CHUHTeHETUYHBIN TNIAyKOHUT U3 MECUYaHMKOB JIBYX pa3pe3oB YPIOKCKOW CBHUTHI, MpOAHAIU3H-
poBanHBINH K-Ar MeTom0oM, HMeeT U30TONMHBINA Bo3pacT 582 u 569 muthH 1. (Ctpatotun pudes, 1983),
0ojiee COBpeMEHHbIC NAaTUPOBKM HAaM HE M3BeCTHBI. llomaBisromee OONBIINHCTBO COBPEMEHHBIX
HCCIeZIoBaTeIeH OTHOCUT YPIOKCKYIO CBUTY K mo3gHemy BeHny (Crparturpaduueckas..., 2000;
Macnos, 2006 u ap.).

Maxkpodoccunauu, B TOM YHUCIE CIEAbl KM3HEIESATEIbHOCTH, B MOPOAAX YPIOKCKOH CBHUTBHI
HE YCTaHOBJIEHBI.

2.4.1.3. BACUHCKA CBUTA

bacunckas cBura Takxke Obuna BeigeneHa A.M. Onnu B 1940 r. (Ommu, 1948). OTnoxenus
0aCHHCKOW CBUTHI IIMPOKO PACIPOCTPAHCHBI B Mpejaesiax IJIONIaAd BbIXOJAOB MOPOJ allIMHCKOM
cepuu 1oro-3amnanHoil yactu bamkupckoro momHsITHA. OOpa30BaHUS CBUTHI Pa3BUTHI OT Oacceii-
Ha p. bacy Ha ceBepe, Ha 10T B OacceilH p. MeHIUM, T[€ ClararoT MaKCHMallbHOW IHPUHBI MO-
nmocy pa3Butus (no 12-14 xm) u emie 10kHEe — J0 MUPOTHOTO TeueHus p. benas (Kozmos u np.,
2002). Hu HmxHS S, HA BEpXHSIA T'paHUIBI 0AaCHHCKOW CBUTHI HE CBSI3aHBI C IEPEPHIBAMH B OCAIKO-
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HaKoOIJIEHUH. HWXHsIS TpaHHIa C YPIOKCKMMHU MECYaHWKAMH ITPOBOAUTCA B OOJBLUIMHCTBE
pa3pe30B yCIOBHO, BEPXHSS ke Ooyiee ueTKas U IPOBOAUTCS B OCHOBAHUHU OOPOBBIX MECUAHUKOB
KyKKapaykckoil cBUTH (bexkep, 1968).

bacuHckue OTIOXKEHHS pa3ieisiioTcs Ha HUJKHE- U BepXxHeOacuHCKue (puc. 7), rpaHuLa MKy
MTOJICBUTAMU TIPOBOUTCS IO OCHOBAHHIO MapKHPYIOIIETO CIIOSI TPayBAaKKOBBIX MTECYaHWKOB U TpaBe-
JINTOB C BBICOKUM coziepxkaHueM marHetuta (bekkep, 1968). HuxHeOacnHCKas MOJICBUTA pa3BUTA
HECKOJIbKO OoJiee NIMPOKO, YeM BepxHeOacuHCcKas. B cocTaBe HUKHEOaCHHCKOM MMOJCBUTHI BBIACI -
IOTCS] HIDKHSSI KyJIMaccKas ¥ BEpXHSIS KapJIMKOBCcKast Tonmu. [IpenMymecTBeHHO Iecyanas Kyiamac-
CKasl TOJILIA CJIOKEHA 3eJICHOBATO-CEPHIMH, CEPBIMU MEJIKO3EPHUCTHIMH, YaCTO MIUTYATHIMU Ilecya-
HHUKaMM M aJeBPOJUTAMHU C MAJIOMOIIHBIMHU MPOCIOSMU AJIEBPONETUTOB. MOIIHOCTh KYJIMacCKOi
Tomu gocturaeT 150 M, TpaHUIIA C BRITIEISKAIICH KapIUKOBCKON TONIIEH nocTeneHHas. [Ipenmy-
LIECTBEHHO aJIEBPOIPEINTOBAsI KAPIMKOBCKAas TOJIIA CIOXKEHA ECTPOLBETHBIMH aJIEBPOIICITUTAMHU
1 aJIeBPOJINTAMHU C MAJIOMOIIHBIMHU MPOCIOSIMU NeCYaHUKOB. Pa3pes KapJuKOBCKOW TONIIH MMEET
OTYETINBO PUTMHUYHBIA XapakTep ¢ MpeodragaHueM MEeIUTOBOI0 MaTepuall B pa3pese, MOIHOCTh
tommu gocturaet 250-300 m (bekkep, 1988).

B paszpese BepxHeOacHHCKOW MOACBUTHI BBIJICISAIOTCS HMXKHSS BaJIbHUYHAs U BEPXHss arap-
IWHCKas TONIIW. BadpHWYHAs TONIIA CIOXKEHA 3eJIEHOBATO-CEPBHIMH I'pyO03epHUCTHIMH T'payBak-
KOBBIMH, YaCTO CIIOAMCTBIMU IECYAaHUKAMH U TPaBEIUTaMH C MPOCIOSIMU AJIEBPOJIUTOB U aJICB-
pPOTIENINTOB, KOJIUYECTBO MOCIEAHUX YBEJIMUYMBAETCS BBEpPX IO pazpesy Tonmu. Jyis oTiaoxeHuin
BAJTFHUYHOM TOJIIN XapaKTepHa TpajalliOHHAs CIIONCTOCTh, 3HAKH PsION M KOcasi CIOUCTOCTh, pac-
MPOCTPaHEHBI THEPOTIIM(BI HA TOJOLIBAX CIOEB IeCYaHUKOB. MOIHOCTH 00pa30BaHU BaIbHUYHOMN
tonmu coctaruseT 10 300 m (bekkep, 1968, 1988). ArapauHckas TOJIIA CIOKEHA aJeBPONEIUTAMU
C IPOCIOSAMHU AJIEBPOIIMTOB, TPE0OIATAIONTUMH B CpEeITHEN YacTH TONIIH. B OTaebHBIX pa3pesax, oT
p. Takartsl Ha ceBepe 10 p. Hyrym Ha ore, B BepxHe# 4acTH arapAMHCKOHN TOJIIIH, O OTIOKCHUSIMU
KyKKapayKCKOM CBUTBI, BBIJIEIAETCA XapaKTepHbI MapKUPYIOUIUN TOPU30HT — KaJITaCHHCKHUE CJIOH,
CJI0)KEHHBIE TOHKOCJIONCTBHIMH MECTPOLBETHBIMA AJIEBPOTUTAMH W TIECYaHUKAMU C TTOJYNHEHHBIMH
MPOCIIOSMH aJIEBPONEINTOB, XapaKTePHbI 3HAKH PsiOM. MOIIHOCTD KaJITACHHCKOW MAaYKHU COCTABIIS-
eT 40-70 M, a MOIITHOCTh BCEH arapIMHCKOW TOJIIIU BEPXHEOACHHCKOMN MoacBUTHI jocTturaet 300 M
(bexxkep, 1968, 1988; bekkep, Kumka, 1989). CymmapHas MOMIHOCTS OACHHCKOW CBUTHI COCTABIIS-
et ot 700 (Kozno u np., 2002) mo 1000 m (bekkep, 1988). Ilpu olieHKe MOITHOCTH CBHUTHI CIEIY-
€T UMETh B BUJY, UTO MHOTJA MCCIIECI0BATENH, IIPU MOCIOWHOM OMUCAHUH OTIOKEHUN OacHHCKOM
CBUTHI, OMMMUOOYHO B COCTaBe €IMHOTO IOCIENOBATEIHHOTO pa3pe3a MOTYT OIHCHIBATH MOBTOPHI
MpHUJIEraloNX KpblIbeB ckilanok (Macnos u ap., 2001, T. IIL. Ctp. 75-77).

B nByx paspesax GacuHCKOlH cBUTHI K-Ar METOIOM 1O TTIAyKOHUTY B MECUYaHUKAX OINpeelicH
M30TOIHBIN Bo3pacT, coctaBuBimil 557 u 600 murH 1. (Ctparotun pudes, 1983). Ilpu aTom creqyet
YYUTBIBaTh, 4TO OOJIBIIMHCTBO 3€pEH INIAyKOHHUTA, PaCIpPOCTPAHEHHBIX B TEPPUTEHHBIX MOPOAAX
0acHHCKOI CBUTBHI, UMEIOT pa3Mepbl, OJIM3KHE K BEJIMYHMHE 3aBEJIOMO KJIACTOIC€HHBIX KOMIIOHEHTOB
roponsl (bekkep, 1988). MUHUMaBHBIN BO3PACT AETPUTOBBIX ITUPKOHOB U3 IMIECUaHUKOB 0aCHHCKOMN
CBUTHI cocTaBisieT 755+25,2 mun 1. (Kysneuos u ap., 2012). Ilopasisiiomee OOIBIIMHCTBO COBpe-
MEHHBIX HCCIIeZIoBaTeNIel CBA3BIBAET HAKOIJIEHUE OTIOKEHUN OACHHCKOM CBUTHI C TO3HEBEHICKUM
BpeMeHeM (Crparurpaduueckad..., 2000; ITyukos, 2010 u ap.).

C KanracMHCKUMU CJIOSIMH BEpXHEH dacTH OACMHCKOW CBHUTHI CBS3aHBI MEPBbIC HAXOAKU OT-
neyaTkoB (occuinii sauakapekoro oonmuka st FOxxuaoro Ypana (bekkep, Kumika, 1989), 31ech co-
Opana HamOomnee Ooraras mist permoHa kojekmus mxHodoccunumii (bexkep, 2013). K otnoxenu-
ssM OaCHHCKOM CBUTBI MPUYPOUYCHBI MECTOHAaXOXAeHUs: YcTh-Karas (puc. 8A), Becensrii (puc. 8B),
3yskoBo, bacy, Mamnaiicy (puc. 8C), Kykkapayk (puc. 9B) u Yprok (puc. 9C) (tabn. 1). B mpenenax
BEepXHEOACHHCKOHM TOJCBUTHI JIOKAIM30BaHO MecToHaxoxkaeHue Hyrym (puc. 9C), a K KOHKPETHO
BAJILHUYHOW TOJIIIE B €€ COcTaBe — MeCTOHaxoxaeHue 3uraH-2 (puc. 9B). Kanracunckas mauxa
BMEIIAeT HAaXOJAKU Makpodoccuianii MecToHaxoxaeHui: Menaum (puc. 9A), Boa. Psyssk, Mai.
Psayssk u 3uran-1 (puc. 9B) (Tadm. 1).

B 2016 r. 1. A. HoBukoBeim (MI'EM) u JI.C. I1IBakoBbIM B pUI0pOKHON BbleMKe Tpacchl CTep-
nuTaMak — bemopernk Ha HOBOM (F0’KHOM) yJacTke poporu Makaposo — Kynryuuno (53°34,165° c.m.,
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56°43,112° B.n.) HalineH otnevyarok Kuckaraukia multituberculata. HoBoe MecToHaxoxaeHue Snamr
(To HA3BaHUIO PEKH, MPABOT'O MPHUTOKA p. 3UTaH) JOKAJIM30BAHO B OOpa30BaHUAX BEPXHEOACHH-
CKOI1 TOAICBUTHI OacHHCKOH CBUTHI (prc. 9B) (Tabi. 1) u, mo Bcelt BUIUMOCTH, IPUYPOUEHO K TOU XKe
Mavke, YTO U PACIOI0KEHHOE CEBEPO-BOCTOUHEE MO MPOCTUPAHHUIO MecTOHaxoxaeHue Kykkapayk
(PasymoBckwnii u ap., 20156).

24.14. KYKKAPAYKCKAA CBUTA

Kyxkapaykckas cuta Bbigenena A.J. Omnu B 1940 r. (Onnu, 1948). OTioxkeHus CBUTHI MPO-
CIICKUBAIOTCSA MapKUPYIONIUM TOPHU30HTOM, WHOT/IA IPEPBHIBUCTON TOJIOCO#, oT OacceitHa p. 1H-
3ep Ha ceBepe 10 WHUPOTH p. Yprok Ha tore (Koznos u np., 2002). CtpaToTHN CBUTHI PACIOIOKEH
Ha pyu. Kykkapayk (bexkep, 1988), yacTb KOTOpOro B HacTosiIiee BpeMsl NpeCcTaBiseT co0oi na-
MSTHUK OpuUponbl. OCOOEHHOCTBIO KYKKAapayKCKOW CBHUTBI SIBJISIETCS HajJWdue KOHIJIOMEPAaTOB
B CpElHEH YacTH ee pa3pesa, B KPOBJIE U MOJOUIBE IPOCICKUBAIOTCS IECUAHUKH, TAKXKE XapakTep-
HBIM SIBJISIETCSI KPACHOI[BETHOCTH MOPOJ CBUTHL. Ha BepxHeOacHHCKMX 00pa30BaHHUSIX MECUAHUKHU
KyKKapayKCKoi CBHTHI 3ayeraroT coriiacHo (bekkep, 1988).

B cocTaBe KyKKkapayKCKOH CBUTBI BBIACISIOTCS BE MOACBUTHI (pHc. 7). HIKHEKyKKapayKcKast
MOJICBUTA CJIOXKeHa OOPIOBBIMH MECUaHMKAMH C TaJibKON MOJMMHUKTOBOIO COCTaBa M JMH3aMU ap-
THJUTHTOB. MakcuMalibHas MOIITHOCTh HIKHEKYKKapayKcKoi moacBUTH cocTaBisieT 140 m (bekkep,
1968, 1988). BepxHekykkapayKckasi IOACBUTA 4acTO UMEET YETKO BBIPAKEHHOE JIBY XUJIEHHOE CTPO-
eHue. HmwxkHss KMOM3CKasl TOJNIIA CIIOKEHA BallyHHO-TAJICUHBIMU U TaJeYHBIMU NOJTUMUKTOBBIMHU
KOHIJIOMEpaTaMM C JUH3aMM II€CYAaHUKOB M T'PaBEIUTOB. MomHOoCTh Toamu gocturaet 80 M, ee
CpPaHUIBl C BBIILIE- U HIDKEICKALIMMHU OTiIOKeHUsiMH TnocteneHHble (bexkep, 1988). Tlopoasr ku-
OM3CcKOW TONIHU — 9TO Haubolsiee TPyOO3epHUCTBIE 00pa30BaHUs HE TOJBKO ISl alIMHCKOW Cepuu
bamkupckoro nogHATH, HO U A1 BEHACKUX OTIIOKECHHUH BCETO OMMMCHIBAEMOTI0 PErHOHA. 3aBepLIacT
paspe3 BepXHEKyKKapayKCKOH MOJCBUTHI I'yMEPOBCKasl TOJIA, OHA CIIOKEHa OOPIOBBIMU MTOJTUMHUK-
TOBBIMH TE€CUaHUKAMH, COIEPKAIINMU JIMH3bI TPABUMHBIX U rajledHO-TPABUITHBIX KOHTJIOMEPATOB.
MomrHOCTE TyMepoBckoit Toamu okoio 30 M (bekkep, 1988). MomHOCTE OTIIOKEHUH BCE KyKKapa-
yKCKO# cBuUTHI KoseOsetest oT 50-100 m B Gacceitne p. Takater 1o 350 M B cTparoTune Ha py4. Kyk-
kapayk (Koznos u ap., 2002).

Kaxk yxe OblJI0 OTMEYEHO BbILIE, U3 I'PyO03EPHUCTHIX MECUAHUKOB KYKKapayKCKOH CBHUTBHI
Ob11 onucaH QGocdaTHBIN AETPUT, IPEACTABISIOMUNA cO00M, IO MHEHUIO aBTOPOB YIOMSIHYTOH
paboTsl, 00IOMKH pakoBHH Opaxuonoj cpeanero kemopus (Kysuenos, [amumnmno, 2011). Mukpo-
KJIMH U3 TaJIbKU IPAHUTOB KOHIJIOMEPATOB KYKKapayKCKOW CBUTHI O Ar-Ar METOLYy UMEET BO3-
pact 530-550 man 1. (Glasmacher et al., 1999), a MUHUMAaIbHBIH BO3pacT IETPUTOBBIX LUPKO-
HOB U3 MECYAHNKOB KYKKapayKCKOU CBUTHI cocTaBiseT 616,7+9,7 mau n. (Ky3nenos u np., 2012).
B GosbminHCTBE paboT MOCIEIHUX ACCATHICTUH 00pa30BaHUs KyKKapayKCKOW CBUTHI CBA3bIBA-
IOT ¢ TpoleccaMyd KOHTHHEHTaJbHOTO MojaccooOpa3oBanus B mo3aHeMm BeHzae (bekkep, 1988;
ITyuxos, 2010 u ap.).

C 0TJI0XEHUSIMU HUKHEKYKKapayKCKOH ITOJCBUTHI CBSI3aHO IIEpBOE YIIOMUHAHKE O (payHe sua-
kapckoro tuna u uxnodoccunusax Ha KOxxnom Ypane (bekkep, 1988), nogpobHoe onrcanne KOTOPBIX
os110 cnemano mo3xe (bexkep, Kumka, 1989), B qanHoM ATinace — 3To MecToHaxoxaeHue byxyp
(puc. 9B) (Tabm. 1).

2.4.1.5. SUTAHCKA CBUTA

3uraHckas cBuTa Takxke Ob1ia BeigenaeHa AWM. Onnu B 1940 1., ee OTIIOKEHHS TTPOCICIKUBAIOTCS
3amajiHee MOJO0CHl PaCPOCTPAaHEHUS KYKKapayKCKUX NMecYaHUKOB. CTPaTOTHUI CBUTHI PACIOIOKEH
Ha p. 3Ura" HHXKE 10 TEYEHMIO OT YCThs pyd. Yroiikan (Onmu, 1948). Ilo3nHee pa3pe3 B HUIKHEM
TeUueHWH pyubs Kykkapayk ObLIT TpeasiokeH B KadecTBe mapactparoTurna cBUTH (Ko3zmos, 1982).
HukHsIst rpaHuIa 3MraHCKON CBUTHI XapaKTePU3YETCsI OCTENCHHBIM MEPEX0I0M ¢ KyKKapayKCKHUMHU
necuannkamu (bekkep, 1988 u ap.).

B cocraBe 3uraHCKOW CBUTHI TAKIKE BBIJICIISIIOTCS JIBE TIOJCBUTHI (pHC. 7), TpaHUIa MEXTY HUMH
MIPOBOJIATCSI TIO TIOJIOIIIBE CJIOSI MTOJIMMUKTOBBIX KOHTJIOMEPATOB, YCTAHOBIICHHBIX B YaCTH Pa3pe30B
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cBuThl (bekkep, 1968). B cocTtaBe HM)KHE3UTAHCKOH MOACBUTHI BBIJACHSIETCS ABE TOJILIN: HUMKHISL
CaBKMHCKas M BEPXHSAS MEMAKCKas. HWKHASA, MpenMyIIeCTBEHHO TecuaHasi, CaBKMHCKas TOJIIa
CJIOXKEHA 3€JICHOBATO-CEPBHIMH MECYaHUKAMHU ¥ alleBPOIIMTAMHU, MOITHOCTH Tommu 150 M. BepxHss,
OoJsiee rTMHUCTAs, IEMSIKCKas ToJa 00pa3oBaHa MPEUMYLIECTBEHHO aleBPONEIUTaMH, C IIPOCIIO-
SIMH aJICBPOJIUTOB M apTHIIMTOB, CPEIU TOCICIHUX OTMEUAIOTC KapOOHATHBIE KOHKPEIHH, MOIII-
HOCTh Toiuu pocturaetr 250 m. MHOrna Mexny CaBKMHCKOM M HIEMSKCKOW TOJIIAMU BBIACISIOT
T. H. «CHKa3UHCKYIO CBSI3KY», 00pa30BaHHYI0 TOHKO3epHHUCThIMU nopoaamu (bekkep, 1968, 1988).
BepxHe3uranckas MojiCcBHTa CIIOKEHA MPEUMYIIECTBEHHO 3€JIEHOBATO-CEPBIMHU MEJIKO3EPHUCTBIMHU
MecYaHWKaMH, PeXe alleBPONEeINTaMi, B OCHOBAHHH TOJICBUTHI OTMEYAIOTCS IIPOCIION T'PABEITUTOB,
MOIIIHOCTh BepXHe3uranckoil moacBuThl cocrasisier 80-100 m (bekkep, 1968). B cpenneit wactu
3UTaHCKOW CBUTHI B JIOKAJBHBIX pa3pe3ax OTMedaroTcs JOJOMUTHL. OO0Ias MOIHOCTh OTIIOKEHUH
3UTaHCKOW CBHUTHI, TJIABHBIM 00Pa30M, ONpeAeIIsIeTCs TIyOMHOM Mpenaie030iCcKoro pa3MbIBa U CO-
crasysiet 300-500 m (bekkep, 1988; Koznos u np., 2002).

OpToKIa3 U3 apKO30BEIX NMTECUAHUKOB 3UTAHCKON CBUTHI IO Ar-Ar METOAY UMEET U30TOIMHBIN
Bozpact 590-630 mnu 1. (Glasmacher et al., 1999). Bo3pact nupkoHOB U3 Ty(hOBBIX MMPOCIOEB
HHM30B pa3pe3a 3UraHCKOW CBUTHI, omnpeneieHHbidl mo U-Pb Metony, olleHuBaeTcs B quamna3oHe
oT 548,2+7,6 mnH n. (I'paxmankun u ap., 20116) mo 547,6+3,8 mau 1. (Levashova et al., 2013).
BonpmmHCTBO MCcneqoBaTeNiel COOTHOCUT 3UTAHCKYIO CBUTY C 3aBEepIIAIONIell YacThIO allliH-
CKOU cepuu, a Bpems ee o0pa3zoBaHus ¢ KOHIIOM mo3aHero Benaa (Ctparurpaduyeckas..., 2000;
ITyuxos, 2010 u np.).

IlepBble HaxX0AKH MaKpO(OCCHIIMHA B 3UTaHCKOW CBUTE amIMHCKOW cepum caenanbl FO.P. bek-
kepoMm (bekxkep, 1996). [Tozxe HOBoe MecTOHaXOXKACHHUE apyMOepuii Oblo Haiineno B.M. T'opoxka-
auabeM (MIT YHIL PAH) u H.b. Ky3nenoseim (I'MH PAH) u onucano A.B. KolecHUKOBBIM C CO-
aBropamu (KonecuukoB u ap., 2012). B HactosimeM ATiace paccMOTPEHbl MaKpO(pOCCUIIUU U3 Me-
CTOHAXOXJICHUHU 3uranckoi cBUTH TakaThl-1, TakaTei-2 (puc. 9A), Kuce-Apka u Kaptasoe (puc. 9B)
(rabm. 1). Mecronaxoxaenne Kapantopt (puc. 8C) T0KalIM30BaHO B OTIOKCHHUSIX HIKHE3UTAH-
CKO# TOACBUTHI, MPENOIOKHUTENBHO MIEeMsKCKoi Tommu. MectoHaxoxaeHnne CocHoBKa (puc. 9A)
MIPUYPOUYEHO K KPOBJIE CABKMHCKOM TOIIIHM HUKHE3UTAHCKON MOJCBUTHI.

2.4.1.6. MAJIOAIMAHTAVYCKAS CBUTA

MarnosiMaHTyCKasi CBUTa Obla BhIJIeJIeHa B onHOW U3 mocieaHux padot FO.P. bekxkepa (2010),
OJTHAKO HAXOJKa MaJOsMaHTAayCKOW MXHOACCOLMALUU M ONKCaHHE TOJIL, MMO3/JHee OO0beAMHEHHBIX
B CaMOCTOSTEIbHBIA MaJIOSIMAHTAyCKHW CTPaTOH, OBIIM ClieNlaHbl cyliecTBeHHO panbiie (bekkep,
Kumika, 1991). Xp. Maunsrit SiManTay (He myTaTh ¢ IMAPOKO U3BECTHBIMU OJHOMMEHHBIMY BEPIIHHAMHI
B Oacceiine p. Mu3ep benopenkoro paiiona) pacrosioxkeH 0)KHee IMUPOTHOTO KoJieHa TOIuHBI p. benas,
Ha CaMOM Iore CTpyKTyphl bamkupckoro monusatus. O6pa3oBanus MaJOSMaHTAayCKOM CBUTHI BBITION-
HAIOT SIAPO aHTUKJIMHAJIN, KPbUIbS KOTOPOH CI0KEHBI OPAOBHUKCKO-CHITY PUICKO-IEBOHCKO-KaMEHHO-
yTroJbHBIM pa3pe3oM. Panee kapTupyemsle 371eCh TO0OPIOBUKCKHE OTIOKEHHSI alllNHCKOM Cepruu OTHO-
CHJTHChH K OaCHHCKOH 1100 3uranckoii ceutam. OJHaKO BBISIBJICHHBIE CYIIECTBEHHBIE OTINYHUS TAHHOTO
paspesa, CIOKHOCTb €r0 KOPPEISUU ¢ NU3BECTHBIMM MOAPA3JICIICHUSIMHU allIMHCKON CepHH, a TaKKe
cBoeoOpa3re 3y4eHHOI0 MXHOLEHO3a I03BOJIMIIH BBIICIHUTD 3[1€Ch CAMOCTOSITEIbHY IO MaJIOSIMaHTay-
ckyto cuty (bekkep, 2010).

B cocraBe mManosiMaHTayCKOW CBUTBI BBIICNSIOTCS TPH TOMIIM. HMKHSS Ka3maiickas Toa
CIIOJKEHA 3€JICHOBATO-CEPHIMHU aJIEBPOJIUTAMH, MMOJTUMHUKTOBBIMU CyOrpayBaKKOBBIMH TECUYaHHUKAMHU
C TIPOCJIOSMHU TPaBUHHBIX KOHTJIOMEPATOB, MOITHOCTh TONIHM cocTaBisieT Oosee 120 M. Huxusas Tpa-
HULA CPEAHEH YPOKaNCKOM TOIIIN MPOBOANUTCS B JOCTATOYHONW MEpEe YCIOBHO, TOJIIA CJIOXKEHA 3eJ1e-
HOBaTO-CEPBHIMU AJIEBPOJIUTAMU U apTUIJIJIUTAMU, 4acTO IJIUTYATBIMU. XapaKkTepHAa TOHKAas JIEHTOY-
Has CJIOMCTOCTb, MOIIHOCTH YpoKaickoi Toimu 220 M. BepxHsist 3upekInHCKas TONIIA TPEACTaBIsSeT
co0OH MapKUPYIOLUIMH TOPU30HT, BBIACHSASICH KPACHOLBETHOM OKpackod. HwkHsAs rpanuua tomnmu
YyeTKasi ¥ pe3Kasi, ToJIa o0pa3oBaHa MINTYATEIMU aJIEBPOJINTAMH, aJICBPONEIUTAMH U IECYAaHUKAMHU
MotrHOCTHIO 710 30 M. Pa3BuTa 3UpeKIMHCKAs TOJIIA HE TOBCEMECTHO, M YaCTO MOJTHOCTHIO YHUUTOXKE-
Ha TIpenopaoBUKCKUM pa3MbiBoM (bekkep, Kumka, 1991).
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OnucaHHBIN pa3pes3, O4eBUIHO, TPUHAIISKHUT AIINHCKON CEpUU; €ro CTPyKTypHas MO3ULUS U
COOTHOIIEHUS C BBIMIEIEKAIINMHI OCaIKaMU BECbMa YETKHUE: 3UPEKINHCKHE CIION MaJOsMaHTAyCKOH
CBHTBI C Pa3MbIBOM IIEPEKPHIBAIOTCS OTIOKEHUSIMHU CPEIHETO OPIOBHKA, COACPKAIIMMHU OCTAaTKU KPH-
Houziel. [lo KoMMIekCy CTpyKTYpPHO-BEIIECTBEHHBIX XapaKTEPUCTHK OTIOKEHHUS MajosIMaHTayCcKOH
CBUTHI CUMTAIOTCS HAJICTPAMBAIOLUIUMHU 3UTAHCKUN pa3pe3 W 3aBEpIIAIONIMMH IOCIEI0BATEIFHOCTD
amuHCKoH cepun bamkupckoro nogasatus (bekkep, Kumika, 1991; Macnos u ap., 1996; bexkep, 2010).
BeposiTHBIM BO3pacTHBIM aHAJIOTOM JJIsl 00pa30BaHUN MaIOSIMAHTAYCKOW CBUTHI MOKET SIBIIATHCS Ta-
JIyHCKasi cBUTa beinoMopckoil yactu Me3eHCKOW BIaJWHBI, JUUIsI KOTOPOM MpPEAroiaraeTcs paHHEKeM-
Opwutickmii Bo3pacT (Macios, 2006; I'paxxnankun, Kpatomkus, 2007). OTKpBITEIM TaKKe 0CTaeTCs BO-
IIPOC O COOTBETCTBUU OTIOKEHHUM MalOsIMaHTAyCKOW CBUTHI MIPEIOIaracMoMy BO3PACTHOMY aHAJIO-
I'y — HEeMaKHT-IaJIJIBIHCKOMY TOpu30HTY CHOMpH, coaepKameMy JOTOMMOTCKYIO MEIKOPAKOBUHHYIO
¢ayny. CymiecTBYIOT JaHHBIC O HAJIMYMH B BEPXHEH YaCTH 3UTAHCKOM CBUTHI, B BEPXOBbAX p. CKMMKa
(ACKBIH) UXHO(QOCCHIINHN, XapaKTEPHBIX sl HEMaKUT-IaJIAbIHCKOr0 Topru3oHTa (Macios, 2000).

Hckoraemble ciebl )KU3HEACITEIbHOCTH MaJIOAMAHTAYCKONH CBUTHI MMEIOT JIOKAJIbHOE Pa3BUTHE
B OTJIOKEHUSIX 3UPEKINHCKON Tomu. Ha mectonaxoxnenuun SAAmantay (puc. 9C) (tadn. 1) onn npu-
YPOUEHBI K METPOBOMY FOPU30HTY MIUTYATHIX KPACHOI[BETHBIX aJIEBPOIUTOB C PEIKUMU OKPYTIIBIMHU
3eneHoBaTo-cepbiMu 00ocobnenusmu (bexkkep, Kumka, 1991).

2.4.2. YCJIOBHS OBPA3B0OBAHU S TIOPOJT AIIMHCKOM CEPUN

Tepurennas Toima, 0ObeANHSIONIAs TOJIMAPOBCKYIO U CYUPOBCKYIO CBUTHI U sIBIIsifoIasics a-
[UATBHBIM aHAJIOTOM OAaKEEeBCKOM CBUTBI, OTIMYACTCS OT HEEe CYLIECTBEHHO OOJbIIEH MOITHOCTBIO U
BBITIOJTHSET BIAAUHY-(PHOPA, OCTABICHHYIO JIGTHUKOM B OTIIOKEHUsIX KapaTaBus (I'opokanmH, 1988).
[IprHuMas paHHEBEHACKHH BO3pacT 3TUX 0Opa30BaHMiA, MO aHAJIOTUU C APYTMMH OJHOBO3PACTHBI-
MU pa3pe3aMH MHpa, KX IPOUCXOXKICHHE CBS3BIBACTCS C MACIITAOHBIM TIISLIMOIBCTATHUECKUM T1aie-
HEeM ypoBHs MupoBoro okeana (Macnos, Kpynenun, 1998). Jlenauk, chopMHpPOBaBIINI OMACHIBA-
eMble TOJIIIH, 10 BCeH BUAMMOCTH, MPEACTABISI COO0H (parMeHT BBIBOIHOIO OOpamMiieHHs, CyIle-
CTBOBABIIIETO B 3TO BpeMs Ha coBpeMeHHOH Boctouno-EBporieiickoii miaTgopme JIeAHHKOBOTO MIUTA
(Yymakos, Ceprees, 2004 u np.). YBenuueHHe CBOOOIHOTO MOJICKYIISIPHOTO KUCIOpoAa B aTMocdepe
(oOpaTHBIN TApHUKOBBIHN 3P PEKT), ClIOCOOCTBOBABIIEE PA3BUTHIO OJICICHUEHUS, TAK)KE IIPUBEIIO K Ha-
CBIIIIEHUIO TITyOOKOBOIHBIX YacTel OKeaHa M BO30OHOBIICHUIO [DKECITUINTOOOpa3oBaHus. B pe3yibra-
T€ OKHCIICHUSI ¥ BBINAJICHUS B 0CaJJOK PACTBOPEHHOI'O0 B MOPCKOM BOZIE IEPBOHAYAIIBHO JIBYXBaJIEHTHO-
ro (3aKHCHOTr0) JKeJie3a, MapHHOTIISIIIHAIbHBIE 00pa30BaHMs 0aKeeBCKOM CBUTHI OKa3aIHCh HACHIILICHBI
rematutoBbiME pynamiu (Klein et al., 1992; Bekker et al., 2014). Taxxe cieqyet OTMETHTD, YTO, COTIIAC-
HO PacHpOCTPAaHEHHBIM I1aJEOre0orpaguuecKuM PeKOHCTPYKIHUSAM, I0KHO-ypaJIbCcKas 4acTh bantuku
B JJAaHHOE BpeMsl pacroJjaraiacs B paifoHe 70° 10.111., COOTBETCTBEHHO, B YCIOBUAX HUBAJIBHOIO KJIMMaTa
(Smith, 2001; Lubnina et al., 2014). JluccoHaHCOM B 3TOM CBSI3M 3BYUaT JIMTOJIOTMUECKHUE U U30TOIHO-
reOXMMHMUYECKUE JJaHHBIC U3YyUEHUS «BEHUAIOIINX JOJOMUTOB» CYHPOBCKOW CBUTHI, CBHIETEIIBCTBY-
foue 00 uX GOpMUPOBAHUU B YCIOBHUSX TEIJIOBOJHOIO 3aMKHYTOrO (KOHTMHEHTAIBHOI0) OacceliHa
(Fopokanms u n1p., 2012). CaenyeT OTMETHTD, YTO JJISl 3aHUMAIOIINX CX0KeE CTPYKTYPHOE TIOJI0KEHUE
JIOJIOMUTOB TTO3THEPUPEHCKON MPHITaI0KCKOH CBUTHI HAa CETOMHSIITHUNA IEHb MTOKA3bIBACTCS THAPO-
TepMaJibHOE NpoucxoxaeHue (Slkoocon, 2014).

DopMHUpOBaHUE OTIIOKECHHUN YPIOKCKOW CBHUTBHI IPOMCXOUIIO B MPUOPEIKHO-MOPCKUX YCIOBHSX
T. H. MHOTOPYCJIOBBIX aJLTIOBHANBHBIX paBHUH (bekkep, 1968; Macmnos, 2006). Mukpopenbed moBepx-
HOCTHU 3€pEeH KJIaCTOreHHOTo KBapla U3 MECUaHUKOB YPIOKCKOW CBHTBHI COAECPKHUT HAOOp 3JIEMEHTOB,
CBHJICTENIBCTBYIOIIHI O (MIFOBHAILHOM CIIOCO0E IepeHoca ocaika, a Takke 0 HacjeJoBaHUU Mopdo-
JIOTUH KJIACTHKW MAaTePUHCKUX KpHUCTaJmudeckux nopoj (Smsimesa, 20136). CHOC 0CHOBHOW MaccChl
00JIOMOYHOTO MaTepuaja Py dTOM MPOUCXOUI C 3almaja, ceBepo-3anana (B COBpEMEHHBIX KOOPAHU-
HaTax) ¢ TeppuUTOpHH HBIHEIHeH BocTouHo-EBponeiickoii minatdopmser (bekkep, 1968; Macios, 2006;
Macnos u 1p., 20080).

Hactynnenne 6acMHCKOTO BpEMEHH XapaKTEpU3yeTCsi CMEHOH Mpeo0iaaarolmero MCTOYHHUKA
CHOCa Ha BOCTOYHBIN (B COBPEMEHHBIX KOOPAMHATAX), UTO YCTAHABIMNBAETCS HA OCHOBAHUH M3y4CHUS
OPUEHTHUPOBOK KOCOH CIIOMCTOCTH M aCUMETPHYHBIX 3HAaKOB psiou (bekkep, 1968), nsmenenus MuHe-
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panbHOTO cocTtaBa Tskeno ppaxuuu (Willner et al., 2001), a Tak:ke CMEHBI cOCTaBa MYCKOBUTA Ha 00-
Jiee BBICOKOOaprueckyro peHrnToByro pasnoBuaHocts (Willner et al., 2004). [TosiBiaeHre 00710MOYHBIX
[IUPKOHOB PAHHEBEHJICKOTO BO3PAcTa B HATYPIOKCKUX 00pa30BaHMAX JIOTIOTHUTEIBHO TTOATBEPKIAECT
CHOC MaTepHala c BOCTOKa, TaK KaK Ha 3amaje, Ha Pycckoil minuTe, HHTPY3UH 9TOrO BO3pacTa OTCYT-
ctByroT (Willner et al., 2003). MaccoBoe gaTupoBaHue 00JIOMOYHBIX IMPKOHOB OACHHCKOM M KyKKapa-
YKCKOM CBHT TaK)e COTJIACHO CYIIECTBEHHOMY YMEHBIIeHUI0 posin Boctouno-EBporneiickoii obmactu
cHoca B ¢opmupoBanuu nocieyprokckux ol (Kysuenos u ap., 2012; Kuznetsov et al., 2014). Cwme-
HY UCTOYHHKOB MUTAHMS ¢ OACHHCKOTI'O BpEMEHH U Havasio (OpMHUPOBAHHS MOJIacChl [I[puTHMaHCKOTrO
KPaeBoro mporunda Takke MoITBEPKAAI0T 3aKOHOMEPHBIE H3MEHEHHU S JINTOI€OXMMHUYECKIX OCOOCHHO-
ctelt necuanukoB (MacioB u ap., 2010) u conocTaBiieHUE COCTABOB M CIIEKTPOB P35 1uist TIIMHUCTHIX
nopon (Macnos, 2014) o pa3pe3y almmHCKOH Cepuu.

OcanxoHaKoIJIeHHe B 0ACHHCKOE BpeMs MPEUMYIIIECTBEHHO MPOUCXOIUIIO B YCIOBHSAX MEIKO-
BOJIHOT'O MOPCKOT'0 OacceiiHa; orpaHMUYeHHOE pacpoCcTpaHEHNUE HMEIOT OTIIOKEHHsI TPUOPEKHBIX (a-
unii (bekkep, 1968). Ilpeanonoxxenne o NEPUOTNIECKOM OCYIIEHUH 3HAYUTEIHHON YaCcTH OaCHHCKOTO
Oacceiina (bekxkep, 1968; Macnos, 2006), ocHOBaHHOE Ha BBIJICIICHUN TIOBEPXHOCTEH aJIeBPOIEIUTOB
¢ TpeumHamu ycbixanus (bekkep, 1968), TpeOyeT AOMOIHUTENBHOTO U3YUCHHS], TaK KaK B 9THX Tpe-
IIUHAX TTIOBCEMECTHO OTCYTCTBYET 3aIOJIHEHUE BBIIIENEKANIMMH 0CaIKaMH, U, TAKIM 00pa3oM, OHH
MOTYT UMETh HE CEIUMEHTAIMOHHYIO, a JHATCHETUYECKYI0 WU TOCTAMAreHETHYECKYIO MPHPOLY.
O0pa3zoBaHue KaJIFaCHHCKUX CJIOCB BEpXHEH 4acTH pa3pe3a OACHHCKON CBHUTHI CBSI3bIBACTCS ¢ 00CTa-
HOBKOH 3aMKHYTOT'0 03epHOTO OacceitHa — penukTa 6acuackoro mops (bekkep, 1988).

B kykkapaykckoe BpeMsi BOCTOYHEE OIMHChIBAEMOT0 paiioHa (B COBPEMEHHBIX KOOPIUHATAX) MTPO-
M30ILIO0 CYIIECTBEHHOE YCHUJIEHHE OpPOr€HHMYECKOro Ipoliecca, MNIyOrMHa 3pO3HOHHOTO Bpe3a yBelu-
YUJach, a TPAHUIIBI 00JIACTH CHOCA PACIIUPIIIHACE. [Ipn ATOM MOTHATHS HEe MPEeKpaaIuch B TeUEHUE
BCEro KYKKapayKCKOro BpEMEHH U JIOCTHTIN MaKCMMyMa IpuMepHo B ero cepenune (bekkep, 1968).
MakcuMaiibHOE pacCcTOsTHUE MepeHoca 00JI0MOYHOI0 MaTepraja KyKKapayKCKHX KOHTJIOMepaToB olle-
HuBaeTcs He O6omee yem B 200 kM, HampaBJIeHNWE CHOCA MOJITBEPKAAETCS OPHEHTUPOBKAMH YJIMHEH-
HBIX TaJIeK ¥ KOCOHM CIIOMCTOCTH, BHIKIMHMBAHUEM KOHTJIOMEPATOB Ha 3amajl, B cTopoHy lllkamnoso-
HluxaHckol BIAJMHBL, @ TAK)KE YIyUlIEHHEM OKaTaHHOCTH 00JIOMOYHOTO MaTepraja KOHIJIIOMEPaToB
B 3amagHoM HampaBieHnu (bekkep, 1968). OcobeHHOCTH MUKpOpenbeda MOBEPXHOCTH KIACTOTCH-
HBIX 3€pPEH KBapIla MaTprUKca KyKKapayKCKHX KOHTJIOMEPATOB YKa3bIBAIOT HA (MIFOBHAIBHYIO TPHPO-
ny ocazaka (Anermesa, 20136). B nemom 1151 0010MOUHBIX MOPOA KYKKapayKCKOW CBUTHI C TIOMOIIBIO
MEeTOA0B M3ydeHUs Kod(hPHuIueHToB GopMbl 1 AUarpamMm KOdIPPUITHEHTOB (HOPMBI-U30METPUIHOCTH
OBLJTM YCTAHOBJICHBI AJUTIOBUAIBHBIA M TISIHOMIIOBUATBHBIA THIIBI OTJIOXEHHH, COYETaHUE KOTO-
PBIX XapaKTEepPHO JIJIsl TIPOJIIOBUATBHBIX HUICH(OB TOPHBIX CTPaH; MPU TOM Pa3HbIE THITBI OTIOKCHUN
COOTBETCTBYET PA3JIMIHBIM (PaIlrsiM 3TOTO €IUHOTO KoMmIuiekca (Slermesa, 2013a).

HauaJo 3uranckoro BpeMeHH XapaKTepu3yeTcsl pe3KMM yMEHBIICHUEM Pa3MEPHOCTH MOCTyHaro-
1IEero B MPEATrOPHBIN MPOrud MaTepuaa, 4To, CKopee BCero, ObIIIO CBSI3aHO C MEHeTIeHn3anuei ooma-
cTei cHoca. KpaTkoBpeMeHHbIe aKTUBU3ALMU TEKTOHUUECKOT0 PEKUMa (PUKCUPYIOTCS 110 MOSIBJICHUIO
I'PaBUUAHBIX OTJIOKEHHH B pa3pe3e TOHKO3EPHHUCTBHIX o0jmomMouHbIX nopon (bekkep, 1968). Ocaaxo-
HAKOIIJICHHE MTPOUCXOIMIIO B MEJIIKOBOAHO-MOPCKUX YCIOBHSIX, KOJTHYECTBO IICAMMUTOBOTO MaTepHa-
Jla YMEHBIIaeTcs K 3amay (B coBpeMeHHBIX KoopanHaTax) (bexkep, 1968). Henuddepenmpoannusie
MPUMHUTHBHBIC NAJICONOYBHI OBLIM YCTAHOBJICHBI B MOPOJaxX 3UTAaHCKOM CBUTHI B pa3pe3e Ha OKpau-
He T. Ycrp-KaraB. Pa3Buteie B mecuaHnkax M3y4eHHOTO paspesa crenuduueckue aeopMaiioHHbe
CTPYKTYpPbI CUMTAIOTCS XapaKTEPHBIMU IS CHEM(DUYECKUX MOANOYBEHHBIX T'OPU30HTOB, a TaKKe
OIMCaHbl B OTIOKEHUAX CYyOapHAHBIX MEPUTTIANHAIBHBIX 00cTanoBOK (Macios, ['paxaankun, 2011).
B cooTBeTCcTBUU € MOCIEAHUMH MAJCOMATHUTHBIMH PEKOHCTPYKIIUSIMH, B MO3IHE3UTAHCKOE BPEMSI
COBpPEMEHHAsT BOCTOYHAS OKpawWHa balTWKW HaXoaujach B AKBATOPHAJBHBIX IMPOTaxX BOMM3M 15°
(Levashova et al., 2013; Lubnina et al., 2014); npu 5ToM aHanu3 OOJIBIIOTO CHEKTPa MaIeOMarHUTHBIX
JAHHBIX TTOKA3bIBAET, YTO B LEJIOM MPOOJieMa KHHEMaTHKX banTuku B TOOPAOBUKCKOE BpeMsl BeCbMa
nmaneka ot cBoero pemenus (I'ooBanosa u np., 2011; bakenos, Jleamona, 2016).
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B manosimanTayckoe BpeMs MPOUCXOAMIJIa MOCTENEeHHAas JMKBUAALUs naneodacceiiHa; pa3Ho-
3epHUCTHIC KJIaCTOreHHbIE ocalaku (GopMupoBanuck Ha orpanuueHHoi Tepputopun (bekkep, 2010),
a MJIOLIA/b UX PAa3BUTH Obla COKpaLIEeHa PEeAIaIeo30HCKUM Pa3MbIBOM.

Ha ocHOBaHWU M3YyYeHHUS JIMTOTCOXMMHUYECKUX OCOOECHHOCTEH MEeCYaHWKOB yPIOKCKOW, OacuH-
CKOM, KyKKapayKCKOW M 3UTAHCKOW CBHT CJIENIaH BBIBOJA 00 WX (HOPMHPOBAHUHU B YCIOBHUSAX CEMHUA-
pugHOTO-ceMuryMuiHoro knumara (MacioB u np., 2015; Macnos, 2007). B To ke Bpemst HeKoTopas
4acTh NMECYaHUKOB KyKKapayKCKOro BO3pacTa Morjia 00pa30BBIBATHCS U B YCIOBHSIX T'yMHJIHOTO KIIH-
mata (MacoB u ap., 2015), 94T0 MOKeT OBITh CBA3aHO C BEPTUKAJIBHON KIINMAaTHYECKON 30HATbHOCTHIO
HMMEBILETOCSI TOPHOI'O MCTOYHMKA CHOca. Pa3BUTHE CTPYKTYp MOIBOIHOIO ONOJ3aHUSA B OTIOKCHH-
SIX alIMHCKOW CEpUU MOXET YKa3bIBaTh HA BBICOKYIO CEMCMUUYECKYIO0 aKTUBHOCTbH, COITPOBOK/IABLIY IO
obpasosanue momnacchl (bexkep, 2010).

2.5. TEOJIOTMYECKOE CTPOEHME TOI'Y3AK-A ITCKOM CBUTHI
(BAYPAJILCKA S 30HA, FOXKHBI YPAT)

B mpenenax ceBepHOi yacTu 3aypajibCKOM 30HBI B TEPPUTCHHBIX 00pa30BaHUAX AMAMUKTHTO-
BOT'O0 OCHOBaHHSI TOT'Y3aK-asTCKOW CBUTHI ObLITM onucanbl 17 BujoB nxHopoccunwmii (bekkep, Kumika,
2003). B paznmuuHO# cTENeHN TUCIONMPOBAHHBIC OTIOXKEHUS TaHHONW CBUTHI ()parMEHTapHO OOHaXKe-
HBI 110 I0JIMHAM BEPXHET0 TEUEHUs peK, CIMBarouxcs B pp. Tory3zak u AsT. CBUTa clI0XKeHa KBaple-
BBIMH 1 aPKO30BBIMH [TECYAHUKAMHU, aJIEBPOJIUTAMHU U TIIMHUCTBIMU CIIAHIIAMH, TOPOIbI JIOKAJIBHO Me-
TaMOp(M30BaHbI 10 KBAPIIUTOB U CEPHUITUT-KBAPIIEBHIX claHIEeB. OTIOKEHHS TOTy3aK-asTCKOW CBUTHI
C Pa3MBIBOM 3aJIETal0T Ha OCaI0YHBIX 00pa30BaHUsAX CpeaHero u BepxHero pudes (Kosnos u ap., 2002;
bexkep, Kumika, 2003). ['aapku TOry3ak-agTCKUX MECYAaHUKOB COIEPIKATCSA B HUKHUX YaCTAX pa3pesa
BapHEHCKOH CBUTHI, BO3pACT KOTOPOH OIEHWBAETCS OT cpemuero opmoBuka (bekkep, Kumka, 2003)
1o pansero cuiypa (Ilyukos, 2000). MOIIHOCTB TOTY3aK-asiTCKOW CBUTBI cocTaBisieT okoio 2000 m
(Ko3nos u z1p., 2002). BozpacT cBHTHI IepBOHAYATILHO paccMaTpUBalICs B ana3oHe IeBOHa—KapOoHa,
rmo3Hee OBLT YCIIOBHO ompeneiieH kak opaoBukckuii (Ilerpenko, 1946), mo mociemHero BpeMeHH TIpH
MIPOBE/ICHUHU PErMOHAIBHBIX T'€0JIOr0-CheMOYHBIX paboT cunrancs BenackuM (Kozmos u ap., 2002),
a0 XapaKTepy BbIIEIIEMON MXHOACCOIMAIINY ObIT OTHECEH K IIEPEXOHOMY BEHI-PaHHEKEMOPHIICKOMY
crpaturpaduaeckomy yposHio (bekkep, Kumka, 2003). Ha ocHOBaHMY HAX0I0K OPIIOBUKCKUX CKOJIC-
KOZIOHTOB U akputapx (Yubpukosa, Onnu, 2006) 1 0cOOEHHOCTEH JTUTONIOTHYECKOTO COCTaBa 00pas3o-
BaHUs TOTY3aK-asiTCKOM CBUTHI PACCMAaTPUBAIOTCS B MOCJIEIHUE TOJbl B COCTaBe MO3HEKEMOPHIICKO-
PaHHEOPIOBUKCKUX PHUPTOTCHHBIX (hopManuii, mpeaBapsIBIINX PACKPBITHE YPabCKOTO Majieo0KeaHa
(ITyuxos, 2010). Yka3aHHas TpakTOBKa B LIEJIOM HE IPOTUBOPEUUT MOSBUBLIMMCS B cCaMOe€ TIOCJIE/IHEE
BpeMst IaHHBIM 0 MaccoBoM U-Pb-u30TomHOM naTupoBaHuK 0OJIOMOYHBIX IIMPKOHOB M3 TPOO mecya-
HHUKOB TOT'Y3aK-asITCKOW CBUTHI (CYMMapHOE KOJMYECTBO JATHPOBAHHBIX 3epeH 129, U3 KOTOPBIX I
122 3epeH noiy4ueHbl JaTUPOBKU C AUCKOPAAHTHOCTHIO MeHee 10%). B coOTBeTCTBUU € 3TUMU TaHHBI-
MU, caMasi MOJIOZIasi TOMYJISALHS 00JJIOMOYHBIX IUPKOHOB (45 3epeH uin 4yTh Oosee 40% Bcex naTu-
POBAHHBIX 3€PEH) M3 ATUX TMICCUAHNKOB TIOTAAeT B JUATIA30H OT 548+4 MITH 1. (BepXHEee orpaHUUEHNE
«CEIUMEHTAITMOHHOTO» Bo3pacTta) o 73144 muH 1. (yctHOoe coobmenue H.b. Kysnernosa, [IH PAH).
OTO MOXKeT ObITh yKa3aHHEM Ha TMOCIEBEHACKHIH BO3pacT TOr'y3aK-asTCKOH CBUTHL. B 3Toil cBs3Wm,
a Tak)Ke YUWUTHIBAs COBEPIICHHYIO aTHIWYHOCTH JJIs BeHna BeiAeneHHBIX (bekkep, Kumka, 2003)
B pa3pe3e TOry3ak-asiTCKONW CBUTHI MXHOPOJOB, YIOMSAHYTBIE TaKCOHBI HAMHM B HACTOSLIUN ATiac
HE BKJIIOYCHBI.
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Tadx. 1. MecTronaxoxkaeHus BeHACKUX Makpodoccununii Cpeanero n O:xHoro YpaJa

Ne MecTto- Crparurpaguueckoe
I'eorpaguyeckoe pacnoJioskenue
/| HaX0XKAeHHe pacnpocTpaHeHue
BEpPXHUI BEH/I, CBUIBHUIIKAS
Ilepmckuii kpait, KusenoBckuii patioH, 6eper cepusl, YepHOKAMEHCKas
1 | upoxosckoe-1
[upoxoBckoro Baxp., 1,5 kv Ha FO33 oT ycThs p. HaAp |cBuTa, ocHOBaHHME
BUITYXHUHCKOH TTOJICBUTEI
[Tepmckuii kpaii, ['ybaxuncknii paiion, 6eper BEpPXHUI BEH/I, CBUIBHUIIKAS
2 |upoxoBckoe-2 |IIInpoKOBCKOTO BIXP., IpaBkIil Oeper p. BepxHsis cepusi, yCTh-ChIJIBUIIKAS
MyTHas, BOIN3U €€ yCThs CBHTA
. . N N BEPXHUU BEH]I, CBIBUIIKAS
Ilepmckuii kpail, ' peMssunHCKMI palioH, IpaBblid COPHSL. YCPHOKAMCHCKASI
3 | YcpBa-Buamyxa | Geper p. YebBa, B 11,4 kM k FOBB oT nmioTuss! CBEITa’ OCII-I)OBaHI/Ie
[IInpokoBCKOro BAXP. ’ N
BUITYXWHCKOH ITOZICBUTHI
. . N . BEpPXHHH BEH/I, CHUIBHITKAS
[Mepmckwuii kpait, ['peMsiunHCK Uit palioH, JIeBblil Oeper COPHSL. YCPHOKAMCHCKAS
4 | YcpBa-KpyTuxa |p. YcbBa, BBIIIC [0 TCYCHUIO, BOJIU3U CKaJIbl MyNTHIK, PHAL, HCP
CBUTA, BEPXHSA 4aCTh
B 13 kM k IOBIO ot nnotusns! llInpokoBckoro Baxp. N
KPYTUXUHCKOH MOJICBUTEI
Ilepmckuii kpail, UycoBCcko palioH, HUKHEE TEUEHUE | BEPXHUM BEHJ, ChUIBULIKAS
5 | Buxait p. Buxaii, 1o ckainbl Pazooiinuk (oxoso 10 km k FOBB | cepusi, ycTh-chuiBHIIKAS
oT ycThs p. Bukait) CBHUTa
. . N BEPXHUI BEH]I, CHUIIBHIIKAS
o Iepmcknii kpaii, [opHO3aBOACKUI palioH, TOJIHHA
6 |KoiiBa N . cepusl, yCTb-ChIIIBUIIKAS
p. KotiBa, B 7-8 kM k C ot noc. YcTh-KoiiBa cBHTA
BEpPXHUI BEH/I, CBUIBHUIIKAS
7 | Coupuma-1 Caep/utoBckas oonacts, [IpuroponHslii paiioH, cepusi, YepHOKAMEHCKas
neBwiit 6eper p. CeuiBnma, B 1,3 kM k CB ot ee ycThsi | CBUTA, KOHOBAJIOBCKAs
MIOACBUTA
BEpPXHUI BEH/I, CHUIBHUIIKAS
8 | Coumuma-2 Caep/utoBckasi 001actb, [IpuroposHbliil paiioH, npaBblil | cepusi, YepHOKaMEHCKast
Oeper p. CoutBaia, B 2,7 kM k CCB oT ee ycTbs CBUTA, CHHEKAMEHCKas
TIOACBUTA
BEpPXHUI BEH/I, CHUIBHUIIKAS
9 | Cousima-3 Caep/utoBckas oonacts, [IpuroponHslii paiioH, cepusl, YepHOKAMEHCKas
neBblit 6eper p. CouiBnna, B 3,6 kM k CB ot ee ycTbs CBUTA, CHHEKAMEHCKas
TIOICBUTA
BEPXHUU BEH]I, CBIBUIIKAS
Caep/utoBckas obnacts, [IpuroponHslii paiioH, cepusl, YepHOKAMEHCKas
10 | CpinBuna-4 9
neBwiid 6eper p. CeuiBuna, B 4,3 kM kK CCB oT ee ycThsl | CBUTA, CHHCKAMEHCKAS
TIOICBUTA
11 | Conenma-s CaepauioBckast o6mactb, [IpuropogHsiil paiioH, IpaBbIil | BEpXHUN BEH, CHITIBUIIKAS
Oeper p. CouiBuna, B 11,5 kM k CB oT ee ycTbs cepusi, IepeBaJIOKCKasi CBUTA
YenstOunckast o0nacte, Yerh-KaTaBckuii roposgckoi .
. BEPXHUI BEH]I, alllMHCKAs
12 | Yerp-KaTaB OKpYT, TIpaBbIii 00opT nonuHE p. FOpro3zaHp,
cepust, 0acHHCKasi CBUTA
kapbep B 1,7 kM Ha C oT x.1. cT. YcTh-KaTan
YensbuHckast 00J1acTh, AIIMHCKUI paiioH, MpaBbIid .
N . BEpPXHUI BEH/I, allINHCKAs
13 | Becenslit 6opt monuHse! pyd. Becensiii, B 1,9 km k OB
" cepusi, 0aCHHCKasl CBUTA
oT noc. Bunsit
14 | 3ysxoso PecnyGmnuka bamkopTtoctan, benopenkuii paiton, BEPXHUI BEH/]I, allIMHCKAsI
nonuHa pexu Musep, B 3,3-4 kv k C3 ot noc. 3ysaKoBo | cepusi, 0acuHCKasi CBUTa
Pecny6nuka bamkoprocran, ApXaHTelbCKUN paiioH, .
o BEPXHUI BEH]I, alllMHCKAs
15 | bacy mpaBsIid 60pT HoAWHE p. bacy, B 2 kM k C3
cepust, bacHCKasi CBUTA
ot c. Kynmac Ha Tpacce Ya-benoperk
Pecniy6nuka bamkoprocran, benopernkuii paiion, .
. . BEpPXHUI BEH]I, allINHCKAs
16 | Mamnaiicy BEpXOBbs p. MaHaiicy, B 5-5,5 kM k B ot c. Kynmac
cepusi, 0aCHHCKasi CBUTA
Ha Tpacce Yda-bemoperk
PecnyGnuka bamkopTocTtan, ApXaHTenbCKUN paliOH, | BEPXHUHN BEHJ, allIMHCKAS
17 | Kapantopt BepxoBbs p. Kapanropr, neBoro mpuroka p. CkuMka cepusl, 3UraHcKas CBUTA,
(AcKkbIH) HUKHE3UTaHCKas MOACBUTA

30




Pecniy6nuka bamkoprocran, I'adypuiickuii paiioH,

BerHI/Iﬁ BCH/I, alllHHCKAas

18 | TakaTsI-1 MpaBbIil OOPT AOJINHEI COPHSL. SUTAHCKAS CBITA
B CpEIHEM-HM)KHEM TedeHUH p. TakaTsl P,
19 | Takarsi-2 PecniyOnuka bamkoprocTan, 'adypuiickuii paitoH, BEpPXHUU BEH/I, allIMHCKAs
Gacceiin p. Takarsl cepusl, 3UraHCcKasi CBUTA
BEPXHUI BEH]I, alllMHCKAas
20 | Cocrionka Pecny6nmka bamkopToctan, 'adypuiickuii paiioH, cepusl, 3UTaHCKas CBUTA,
yp. CocHOBKa, BepxoBbs p. Tepsikie HUKXHE3UTaHCKasl OICBUTA,
KPOBJIsl CABKUHCKOM TOJILIU
BEPXHUH BEH]I, alllMHCKAas
21 | Memmmm Pecrybnuka bamkoprocTan, [adypuiickuii paiioH, cepusi, bacHHCKas CBUTA,
nmonuHa p. MennuwM, B 4 kM k FOB ot mgep. Menanm BepxHEeOaCHHCKAs TO/ICBUTA,
KaJITACUHCKAasl TTavyKa
Pecniy6nuka bamkoprocran, benopenkuii paiion, L ——
22 | bakeeBo neBblit Oeper p. 3unum, HUXKE YCThs p. Kyprasa, 6 ’
553 kM Kk CB ot o. Bakeeso cepusi, 0aKkeeBCcKast CBUTA
, .
. N BEPXHUH BEHJI, allIMHCKAsI
PecniyOmnuka Barkoproctan, MinnmoOaickuii paioH, p i
o cepusi, DaCHHCKas CBUTA,
23 | boun. Pay3sik neBblit 6eper p. boi. Psyssik, B 1,9 kM k B
ot camsmms ¢ p. Mar. Payssi BepxHeOaCHHCKasl TOJICBUTA,
’ ’ KaJINaCMHCKas Iayka
NV BEPXHHH BEH/I, AIINHCKAs
Pecniy0muka barkoprocran, MinmumOaickuii paioH, p i
cepusi, DaCHHCKasi CBUTA,
24 |Mamn. Pay3sx nonuHa p. Mamn. Payssk, B 0,5 kM HUKE YCThS
v llarn BepxHeOaCHHCKasl TIOJICBUTA,
pyH. KaJITAaCHHCKAasl TTayKa
NV BEPXHHI BEH/I, AIINHCKAs
Pecniy6nuka bamkoproctan, Mmnmo6aiickuii paiio, cepm « KKaH’a coKas
25 | Byxyp npaBblit Oeper p. Mai. Psyssik, B 0,7 km k 3C3 puil, KykKapay
oT verbs by By CBUTA, HIKHEKYKKapayKcKas
y pyH. byxKyp MOJCBUTA
26 | Kice-Apka Pecry6mka bamkoproctan, Mmmmbaticknii paiioH, BEPXHUM BEH, allIMHCKAs
P JeBBIA O0PT HONMUHEI p. Pay3sk, xp. Kuce-Apka cepusi, 3UraHCcKasi CBUTa
Pecniy6nuka bamkoprocran, Mmnmo6aiickuii paiion, .
27 |k . BEPXHUI BEH]I, alllMHCKAas
YKKapayk paBbIil 60pT KonuHEl pyd. Kykkapayxk, 5
B 6 kM Kk BIOB ot ero yctes cepi, baciHckad cauta
Pecniy6nuka bamkoprocran, Mmnmoaiickuii paiio, BEpXHHIL B, ALIMHCKAS
ceBepHBIN QuaHT Oacceiina p. Slnam, HoBast Jopora p ’
28 | Snam cepusi, DaCHHCKasi CBUTA,
Crepautamak-benopenk, B 2,5 km k CCB BepXHEGACHHCKAS TIOICBATA
OT MecTa BrajaeHus p. Anam B p. 3uran P
Pecny6mmka bamkoproctan, MmmumOaiicknii paiioH, T T —
29 |KapraBoe yp. Kaprasoe, noBast qopora Crepiutamak-benopenxk, p ’
B 9 kM k IOIOB ot ¢. Makaposo CEpIL, SHTatickas caiTa
NNV BEpPXHHI BEH/, AIINHCKAs
Pecny6mmka bamkoproctan, Mmmmbaticknii paiioH, p o
30 3 cepusi, aCHHCKas CBUTA,
uras-1 BEPXOBbsI P. 3UTaH, BBIIIE YCThs €T0 JIEBOTO IPUTOKA
4 VroiKan BepxHeOaCHHCKasl TOJICBUTA,
Py KaJIraCMHCKas nayka
NIV BEPXHUH BEH]I, allIMHCKAs
Pecny6mka bamkoproctan, mmmbaticknii paiioH, P 7
cepusi, acMHCKas CBUTA,
31 |3uran-2 BEPXOBBS P. 3UTaH, BIIIE YCThS €T0 JICBOTO MPUTOKA
v Mvitnx BepXHEOACHHCKasl MOJICBUTA,
pys. My BaJIbHUYHAs TOJIIA
Pecniy6mka bamkoproctan, Mmmmobaiickuii paioH, BepXHHUil BeH, AIMHCKAS
32 | Vprok JIOJIMHA p. YPIOK, BBIILIE YCThsI IPABOTO MPUTOKA P ’
p. SIvam cepusi, bacHHCKas CBUTA
PecniybOnuka Barmkoproctan, Meney30BCKHiA paiioH, BEPXHUM BEH]I, allIMHCKAS
33 |Hyrym npaBblil 6eper p. Hyry, Beime ycThbs mpaBoro cepusi, OacHHCKas CBUTA,
puUTOKa — p. YpIoK, I. Muas-Tay BepxHeOaCHHCKasI TTOJICBUTA
HIWKHAN KeMOpuii(?),
34 | Simanray Pecny6mnuka bamkopToctan, Kyrapunnckuii paifoH, Xp. | allnHCKast cepus,

Mauneiit SImanTay, B 16,5 xm k CB oT cenia MpakoBo

MaJiodMaHTayCCKas CBUTA,
SUPCKJIMUHCKAS TOJIIIA
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3. ATJIAC MAKPO®OCCHUJIMI BEPXHEI'O BEHJIA
N HUXKHEI'O KEMBPUSA(?) CPEAHEI'O U IOKHOI'O YPAJIA

1O.P. bekkep 3a moutu 40 JieT U3y4eHUs! HAlJICHHOW UM OUOTBHI OMHUCa OOJIBIIOE YHCIIO POIOB
U BUJOB BEHICKUX MakpodoccHUiInii, B TOM YHCJIC HOBBIX M HEM3BECTHBIX 3a IMpeaeiIamMu Ypaia.
K coxanenuro, oH He TPOSBISLUI HEOOXOAMMOH 3a00THI O MapKHUPOBKE HCCIEIYeMbIX 00pa3IoB
U HE yCIIeNd MOJTOTOBUTh MX K My3eHHOMY XpaHeHuto. OnHaKko Ooublias 4acTh KOJUIEKIMH bekkepa
coxpaHuiack B ero padouem kabuunere Bo BCEI'EN. B 2014 1. ona 65112 00cie1oBaHa HAMH B paMKax
MIPOBOAMMOTrO M3YUYeHUs BeHICKHX Makpodoccrmmii Bocrounoit EBponsl. [Ipu 3TOM 0CHOBHAs 4acTh
OpPUTHHAJIOB K CTaThsM Oblila 0OHapy keHa U nepenana Ha XxpaneHue B LTHUTP my3seit um. ®.H. Yep-
seimeBa (kosut. Ne 11406).

MHorue onpe/eleHus, TaHHble bekkepoM HalIEHHBIM UM OTIIeYaTKaM, TUCKYCCHOHHBI UJITH TIPs-
Mo omunbouHbl (Kolesnikov et al., 2015). K ToMy ke mHTEepIpeTaiuu psijia NIMPOKO PacipoCTPaHEH-
HBIX BEHJICKUX MaKPOMCKOIIAEMBIX 32 TIOCIIeIHee BPEMS CYIIIECTBEHHO M3MEHMITNCh. DTa HH(popManms
COJICPXKUTCS B paCIIMPEHHON pyOpuke «3amevanusi». B omimune ot nepBoit cBonku (MBaHioB u ap.,
2015), Bce TaKCOHBI IPUBOJISATCS B €IMHOM MOCIIEI0BATEILHOCTH O€3 pa3/iejiCHHs Ha TPYIIbL. YKa3a-
HHS Ha OTCYTCTBHE TEKCTOB pyOpuk «JmaruHo3» (y poma) u «Ommcanue» (y BHAA) KaCalOTCS TOIBKO
yOJIMKAIUH 110 IAHHOMY PETHOHY.

MpI cTapanuch Kak MOKHO TOYHEE BOCIIPOU3BECTH aBTOPCKUE TEKCTH bekkepa, omHako B psje
CiIydJaeB, 0COOCHHO B ONTUCAHUAX 1996 T., MPUIIIIOCH 3aMEHUTH HEKOTOPHIC HEMTPABHIIBHO YIIOTPEOIICH-
HBIC CJIOBA U MOMEHSTh MOPSJIOK CJIOB B MPEIJIOKEHUSIX. 3 TEKCTOB U3BSTHI CCBUIKU HA JTUTEPATypPy
W Ha wunoctpanun. JlocTaTouyHo 4acTo omyckaiach pyOpuka «CpaBHEHHE», MOCKOIBKY B paboTax
bexkepa oHa OOBIYHO COAEPIKUT TOJBKO 3aMeUaHUs OOIIEro XapakTepa, U CPaBHEHHS KaK TaKOBO-
ro B Hell He JaeTcs. VI3MEHEHHbIE YaCTH OPUTHHAIBHBIX TEKCTOB, PENAKTOPCKUE MPABKHU U MPUME-
YaHUs 3aKJIOYCHBI B YIVIOBbIC CKOOKHM M BBIJCJICHBI KypcHBOM. PyOpuku «3ameuaHus» 0€3 CChLIOK
Ha myOnukanun Hanucausl A.1O. BaHoBeiM. MecToHaxXoXIeHUsT 00pa3OoB YTOYHEHBI 110 JaHHBIM
A.A. PazymoBcKkoro.

Bekkep pasiuuaer HECKOIbKO (JOPM U pa3HOBUIHOCTEH peiibe)a HCKOMIAaeMbIX OCTATKOB!

smupenbed — OTIeYaToK Ha KPOBIIE CJIOS,

TUNOpeibed — OTIEUATOK Ha MOJOIIBE CIIOS,

TIOJTHBIN penbed — Mo-BUANMOMY, OOBEMHBIN OTIIEYaTOK BHYTPH CIIOS,

HETaTUBHBIN pelibe( — OTIeYaToK, BJaBJICHHBIN BIIyOb MOPOIBI,

MMO3UTHBHBIN pelibed) — OTIEUaTOK, BEICTYIAIONTHN HAJl TIOBEPXHOCTHIO TTOPOJIHI,

cemupelnbed — He BIOIHE MOHSATHBIN TEPMHUH; Cy/s TI0 00pasiam, 3TO IO OTIEYATOK, OTACIb-
HBIC YaCTH KOTOPOT'O UMEIOT Pa3HYIO BBICOTY U TIyOUHY, TUOO OTIICUATOK, COXPAHEHHBIH OJTHOBPEMEH-
HO Ha KPOBJIE H TOJIONIBE ABYX CONMPUKACAIONINXCS CIIOEB.

B KoHTEKCTE NaHHOM MyOIUKAIINU HAMH UCTIOIB3YIOTCS TAK)KE CICAYIOIIHE TEPMHUHBL:

OTIEYaTOK — OTOOpaKCHHE Ha MIOPOJIE BHEIIHEH MOBEPXHOCTH KCKOIIAEMOI'0 B HHBEPTUPOBAHHOM
penbede, To eCTh HETaTUBHBIN OTIIEYaTOK B OOBIYHOM ITOHMMAaHUH,

CJICTIOK — OTOOpa)KCHHE BHEIIHEH MMOBEPXHOCTHU MCKOMAEMOro B MPSIMOM peiibede, TO eCTh 10-
3UTHUBHBIA OTIIEYATOK B OOBIYHOM TOHMMaHWU. Bee 9T0 HANIIO OTpaskeHHe B JOOABICHUSIX K PyOpHKe
«3ameqaHus».
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OIIMCAHUE UCKOITAEMbIX

Pon Acanthorhaphe Ksiazkiewicz, 1977
Hduaruo3s (bekkep, 2013). ToHkre BETBSIIHECS HEPETYISIPHO MEAHIPUPYIOIITUE CIEABI C OOKO-
BBIMU IIUTIOBUIHBIMHY AIITIeH TUKCAMH.

Acanthorhaphe incerta Ksiazkiewicz, 1977
Tabn. VIII, ¢ur. 1

Onucanune (bekkep, 2013). [opu3oHTaIBHBIN cIe HA TTOBEPXHOCTH TOHKOIIUTYATOTO CJIO-
HCTOrO MEJIKO3EPHUCTOro IeCYaHUKa B (GOopMe Y3KOro, penbedHo M3ruOaromerocsi MUKpOTYHHENs
C IPEUMYIIECTBEHHO OAHOCTOPOHHIUMH KOPOTKMMH HEPETYISPHBIMU OOKOBBIMH OTPOCTKAMH, BBIXO-
JOAIAMHA TIOYTH 1O TPSIMBIME yriiaMu (70-90°) 6osbiieii 4acThiO OT BBITYKJIBIX TYT.

3ameuanus. Janasiii pparmMeHTapHBIH 5K3EMIIApP pacrojiaracTcss Ha IOJOLIBE TOH XKe
IUIMTKU TeCYaHUKa, YTO W 3K3eMIUIp, omnpenesieHHbiii bekkepom (2013) kax Torrowangea rosei
(cMm. mHIKE). OOpa3Ibl OYeHB MOXOXKHU JIPYT HA NpyTa. B KOJUIEKIINH UMEIOTCS W MPOTUBOOTIICYATKHI
000MX HK3EMIUISIPOB HA KPOBJIC HMIKENICKALIETO cJIos rnecyaHnka. OAMHAKOBbIE U3rHObl «TyHHEIEH»
U CXOAHBIN XapaKTep UX BETBJICHUS TO3BOJISIOT MPEATOIOKNUTD, YTO 00a SK3EMILISIpa MPEICTABISIOT
onHy (GopMy HCKOMaeMbIX OCTAaTKOB. [IpoOMCXOXKIICHHE MCKOIIAaeMOro He SICHO, BO3MOYKHO, OHO HMe-
et abuorennyr npupony (Kolesnikov et al., 2015). Ha kpoBiie 000MX CIO€B, HECYIIUX OTIEUATKH
U MPOTUBOOTICYATKU “A. incerta” u “T. rosei” MPUCYTCTBYIOT TaKKe TEKCTYpbl Arumberia banksi.
Mecronaxoxaenue TakaTsl-1.

Pox Arenicolites Salter, 1857

Huaruno3s (bekkep,2013). BeprukansHo opueHTHpoBaHHBIE U-00pa3HbIe clieabl 0€3 TOpU30H-
TaJbHBIX MIEPErOPOIOK — IIIPEUTOB.

Arenicolites 1sp.
Tab6mn. V, ¢ur. 1

Onucanue (bekkep, 2013). B mo3utuBHOM THIIOpEIbede CICIBI COXPAHSIIOTCS HA MTOIOIIBE
OOpPIIOBOTO CIOMCTOTO aJEBPOJIMTA B BUJIE MAPHBIX, TECHO PACIIOJIOKEHHBIX M TIOJI00HBIX TI0 pa3Mepy
u opMe 0BaJIOB. B IpyIIOBBIX CKOTUICHUSIX OTMEUYACTCS JI0 MATH MapHBIX 000CO0ICHU. 3aMoIHEHUE
ciena OM3KO BMEIAIOIINM oM. BOKpYT BbIX0/a HOPKHM Ha MMOBEPXHOCTH WHOT/IA COXPAHSIOTCS He-
POBHOCTH, CBsI3aHHEIE ¢ TIepepaboTKoil ocaaka. Accoruupytor ¢ Gordia.

CpaBueHnue (bekkep, 2013). Ypanabckue OTIICUaTKH, B OTJIUYUE OT HEKOTOPBIX Mo3aHeDaHe-
PO30ICKUX, XapaKTepU3yIOTCsI HEOOIBITUMHU PACCTOSHUSIMU MEXK1y HOPKAMH U 10 3TOMY TTapaMeTpy
oj100HBI Arenicolites N3 BeHI-keMOpuiickux cioeB Kananbl u AHTIIHH.

3ameuanusda. [lo bekkepy BbITyKJible KOJbIAa HA MOJOIIBE TOPOABI MPEICTABIAIOT COOOH
cienku ¢ BeIxoZoB U-00pasHbIX HOpoK. OIHAKO TOMapHOE PacHoJOKEeHHWe WHIWBHIIOB HEOYEBH/I-
HO, a TIOpOJla BHYTPH KOJICIl MJACHTUYHA OKPYXKAMIIEH UX CHapyxu. HeT HMKakuX J0Ka3aTelibCTB
MPUHAJICKHOCTH JIAHHBIX 00pa30oBaHU HE TOJBKO K Arenicolites, HO U K ciiegam BooOme. MoryT
OBITH CIIEMTKaMH YaCTHUYHO pa3pylieHHBIX MHKpoOHBIX komoHUH (Kolesnikov et al., 2015), Hamomo-
oue Beltanelliformis minutae (cM. 3aMeyaHus IpU ONUCaHUU BUAOB pona Gordia). MecToHaxoXKaeHNE
Maun. Pay3sk.

Pon Arumberia Glaessner et Walter, 1975

Huarunos (bekkep, 1980). Cepus paananbHO pacXoAsIIIUXCS OT MOJIOTOr0 BO3BBIIICHUS TIpe-
AMYIIECTBEHHO MPAMOIUHEHHBIX pedep, pa3eIeHHbIX HETITyOOKUMU JKEeTI00KaMHU.

3amMeuaHus. bexkkep mo-pazHOMY HHTEPHPETUPYET apyMOCpHOMOP(HBIE TEKCTYPHhI, CUHU-
Tast uX To octarkamu opranu3MoB (1980, 1985, 1996), To xemobkamu cTpyek ctekanus (1988). OtHo-
CUTEJIbHASI CIIO)KHOCTH OTIIEYaTKOB apyMOEpHH, a TAK)Ke UX BEICOKOE MOP(OIIOrHYecKoe pa3HO00pa3ue
u psg ocobennocteit Taponomun (KonecHnukos u ap., 2012) He O3BOJISIIOT COMHEBATHCS B UX OMOTCH-
HOM Mpupoze.
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B pab6ote A.B. KonecnukoBa u coaBropoB (2012) apymOepuomopdHble 00pa3oBaHUsT HAa3BaHbI
TEKCTYpaMH, HO HEKOTOPBIE OTOBOPKHU B TEKCTE (HAIPUMED, IPUHATHE BO3ZMOXKHOCTH MIEPEHOCA apyM-
Oepuii TEYCHUSIMH), a TAK)KE CaMO NMMPUMEHEHHE I UX pa3iandeHns Kogekca 30070rn4eckoil HOMeH-
KJIaTypbl IO3BOJISIET TIPEATIONOKHUTH, YTO aBTOPBI BUJCIHU B HUX, IPEIKIE BCETO, KTEIECHBIE» OCTATKU.
OnHaKo dK3eMIUISIp apyMOepHH B 1IEJIOM 0€3YCIIOBHO HEJb3sl CYMTATh OCTATKOM OpraHu3Ma, MOCKOIb-
Ky OH HE MMeeT COOCTBEHHBIX I'PAHUI] H MOXKET OBITH IPOCIIEKEH HA HEOINPEACICHHOE PacCTOSHUE
[0 Hecyllel ero moBepxHOocTH. [Ipu 3TOM OH He NEeMOHCTPUPYET HEOOPAaTHUMBIX MOP(HOIOrHUYECKUX
M3MEHEHUH B KAaKOM-THOO0 HATIPaBICHUH, HO C ONPECIICHHON MEPUOMYHOCTHIO BOCITPOM3BOIUT OJJHU
U T€ K€ 2JIEMEHTBI. DTHM apyMOepusi OX0Ka Ha TEKCTYPHI OTIIEYaTKOB MUKPOOHBIX MAaTOB, HAIIPUMED,
Ha TaKylo, KaK «KO)Ka CTaporo cioHay». TeKcTypbl TOBEPXHOCTH, HallOMUHaromue Arumberia, nHOTIA
HAOIOAIOTCS. HA COBPEMEHHBIX MHUKPOOHBIX OHMOIICHKAX, CO3JaHHBIX OCHUIUIATOPHEBBIMH IIHAHO-
oaxrepusimu (Kolesnikov et al., 2017).

Arumberia banksi Glaessner et Walter, 1975
Tao6un. I, pur. 1, 2

Onucanwne (bekkep, 1980, 1985). Ha moBepXHOCTH mecuaHrKa TPH pelbeHBIX paguaIbHO
peOpucThIX cienka. Ha ka) oM n3 HUX IperMYyIIeCTBEHHO MPSIMOJIHHEITHBIE peOpa pa3/iesieHbl Hery-
O0oknMH xeao0kamu. CIenKH pa3IHyaloTCs CTENEHbI0 COXPAHHOCTH, JETAISIMH CTPOSHHS B TOITOMY
OIHCBHIBAIOTCS OTJACIBHO.

Ha nepBoMm cienke <...> B LEHTpaJbHOW YacTH oOpasla OTYETIMBO YCTaHABIMBACTCS BO3BBI-
mieHue <...>, 0T KOTOPOro MOJXYKPYTOM paJuajibHO pacxXoasTcs pedpa, pa3zeieHHbIe mapaiebHbI-
MU KeTo0kaMu. PeOprcToCTh TOCTaTOYHO BBIIEpKAaHHAS U JIUIIb B HECKOJIBKUX CIydasx HaOmIoma-
eTcst pazaBoeHue pedep. Boicota pebep He mpesbimaer 1-1,5 MM, a UX IPOTSHKEHHOCTh U3MEHSETCS
ot 1 10 4,5 cm. lllupuna pedep ot 2 10 5 MM. B HEKOTOPBIX Cilydasix OTMeYaeTcs yBeITUICHUE U PHHBI
pebep 1Mo Mepe yaaJieHHus OT IEeHTPAJIbHOIO MOAHATHSA. B 3TOM HampaBieHnn yMeHbIIaeTCs penbed-
HocThb pedpuctocTu. [Ipoduns pedbpructocT 00BIYHO BBINYKJIBIH, peke YIIOMEHHbINH. Pa3aensiomue
pebpa xeIoOKH 3aMeTHO yike pedep <...>. Bce xeJIoOKM 0TUETIUBO BBITIOJIKUBAKOTCS K IIEHTPAIBHO-
MY TIOJHSTHIO ¥ 3HAYUTEIHHO PEXE, B BU/IC NCKIIIOUECHU S, BRIKIIMHUBAIOTCS 110 MEpe yIaJIeHHs OT BEp-
mUHKY. [IoMHUMO MHOTOYHCIIEHHBIX POJOIBHBIX KEJI00KOB, HHOTIa HAOMIOAAIOTCS PEAKUE KOPOTKUE
KOCBIE KeJI00KH, pa3Aessionue pedpa Ha OT/ACIbHBIC CErMEHTHI.

Ha BTOpoM cienke <...> CTENEHb COXPAHHOCTH HE MO3BOJISET HAOIIOAAaTh BO3BbILeHHE. OTUeT-
JMBO YCTaHABIMBACTCS MapaijiesibHas peiabedHas peOpucTOCTh MPOTIKEHHOCTHIO 10 5 cM. B coxpa-
HUBILIEMCSI CMEXHOM CJIO€ BUJIHA PEOPUCTOCTH MOJ0OHOTO K€ HAIpPaBICHUSI.

Ha tpeTpem crienke <...> cOXpaHHJIAch JUIIb YacTh BO3BbIMICHUS. [IpsimonnHelinas penbedHas
pebpucTocTh mpociexuBaeTcs GpparmMeHTapHo. B CMEKHBIX CIIOSX OTYETAMBO HaOIIOmaeTcsl pedpu-
CTOCTh JIBYX Pa3jM4HbIX HalpaBlIeHU. Bennyna Hecornmacus Mex/1y ABYMsI pa3HbIMU HAIPaBJICHU-
ssmu pedpuctoctu gocturaet 90°. I'meccuep u Yontep (Glaessner, Walter, 1975) cunrarot peOprucTtocTsh
MOAOOHOTO TUMA OTIIEYaTKOM AMCTAIBHOTO Kpasi pacCMaTpuBaeMbIX (Gopm.

Onucanue (bekkep, 1996). Mckonaembie oTIiedaTK OOBIYHO Pa3BUTHI HA HEPOBHEIX TI0O-
BEPXHOCTAX HAIJIACTOBAHUS, peibed KOTOPBIX XapaKTepu3yeTcss HEOONBITUMH IMOMHSTHSIMHU
u jpenpeccusiMu. [IpUMONHITEIE YUaCTKH UMEIOT (POPMY H30JIMPOBAHHBIX XOJIMHUKOB, MOKPBITHIX
TEMHBIMH TIJICHKaMU, TO-BUAUMOMY, OPTaHHYECKOTO TIPOUCXOKIEHHS. BepIImHbI NOAHATHN yIIIIO-
IIEHBI, a MOJIOTUE CKJIOHBI MHOT/IA COJEpIKaT CIa0OBBIPAKEHHYIO, BEEpOOOPa3HO PACXOASIIYIOC
IITPUXOBKY.

30HBI JAeTpeccHit TOKPBITHI YETKOW TapajaelbHON peOpUCTOCTHIO, KOTOpas HE BCeT-
Jla MMPOXOJUT B 30HBI MOAHATUH. PeOpPUCTOCTH OTUETIMBO (PUKCHUPYETCSs HE TOJBKO Ha CiIado
BBIBETPCJIbIX IMOBCPXHOCTAX, HO YCTAaHABJIMWBACTCA M Ha CBCXKHX CKOJIax. I/IHTCPCC npen-
CTaBJIIET MHOTOCIIOWHAs pPEOPUCTOCTH pa3IUUHBIX HampaBiaeHui. Hapsny c mpeobmagaro-
UM cyOmnapallielbHbIM pacloliOKeHUEM pedep, OTMEUarTCs MX COUYJICHCHUS MOJ pasyind-
HBIMU (OCTPBIMH M TYNBIMH) YTJaMU Ha €AMHBIX MOBEPXHOCTIX HarjacToBaHus. [lomumo
MOJOOHBIX TOPIOBBIX COYJIEHEHWH, HAONI0JAaeTCs HaJOXKEHHWEe pa3HOHAIPaBICHHBIX CH-
CTeM pEOPHCTOCTH C COXpPAaHEHHWEM B KadecTBe mpeolsanaromeid ogHoi u3 HuX. CTeneHb
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BBIP2XKCHHOCTH PEOPUCTOCTH HEOJHO3HAYHA, HApSIJAy C JOCTATOYHO pPE3KO IMPOSIBICHHOM,
OTMEYaeTCs CPaBHUTEIBHO cinabas myHKTUpHas. OOBIYHO OHA OoJiee UM MEHEE MPIMOTHHECHHA,
HO HE MTOBCEMECTHO, TaK KaK dJIEMEHTHI IUXOTOMHH BITOJTHE OTYETINBHI y OTJIEIBHBIX €€ MpeJcTa-
BuTelnel. PacctosHus mexny peOpamMu 00J1alaloT ONpeIesICHHOW PEeryJIsIpHOCTBIO, XOTS HEPEAKHU
u cnydau ee Hapymenus. [llupuna pedep He ocTaeTcs HEM3MEHHOW HAa BCEM WX MPOTSIKCHHH,
OTMEUAIOTCSI MUKPOPACITUPEHU S, KOTOPBIE YCTOHYUBO TOBTOPSIOTCA. PeOprucTocTh acconuupyet
C OTMHOYHBIMU C(HEepOUTaTbHBIMU TEKCTYPaAMU, HECKOJIBKO HATOMUHAIOIIMUMU OTIIEYATKU Kalelb
IOXKIS B UX ciaboMm pazButuu. Hebosbmue Oyropku uim yrayOJeHUs UMEIOT GparMeHTapHOe
pa3BuUTHE.

CpaBuenue (bekkep, 1980). [lo cpaBHenuto ¢ onucanubiMu popmamu (Glaessner, Walter,
1975) ypabCKH SK3eMILISIP CKOpee MPUOIMIKAeTCsl K HAMMEHBIITUM W3 O0IIX pa3MepoB, HO OTINYA-
€TCSl HECKOJIBKO OOJBINEH IUPUHON KETOOKOB.

3ameuanus. OOpasubl IPOUCXOAIT U3 MecToHaxokaeHHH KoiiBa n Kapaniopr.

Arumberia banksi banksi Glaessner et Walter, 1975
Onucanue. PopManbHOE OMUCAHUE OTCYTCTBYET.

3amedanus. Konneknuonasle HOMepa He YKa3aHbl, hoTorpadun oOpas3mmoB omyOImKOBaHbI
(Konecnukos u ap., 2012, puc. 3, BepxHee (HOTO B IpaBoM psiay, puc. 4, mpaBblil psan). MecToHaxoxe-
Husa YcsBa-KpyTtuxa n KapraBoe, COOTBETCTBEHHO.

Arumberia banksi vindhyanensis Kumar et Pandey, 2008
Onucanue. dopMaabHOE ONMHUCAHNE OTCYTCTBYET.

3ameuanusa. KomeknnoHHble HOMEpa HE yKa3aHbl, (hoTorpaduu oOpa3oB omyOoInKoBa-
ubl (Konecaukos u ap., 2012, puc. 3, BepxHee GOTO B JIEBOM PALLY, pUcC. 4, HIKHEE (POTO B JIEBOM PALIY).
Mectonaxoxaenus YcoBa-KpyTuxa n KapraBoe, COOTBETCTBEHHO.

Arumberia banksi usvaensis Kolesnikov et al., 2012
Onucanue. DopMaabHOE OMHUCAHUE OTCYTCTBYET.
3amMeuanusa. KomreknmoHHbII HOMEp He ykasaH, (ororpadus oOpasma omyOoIMKOBaHA
(Konecnukos u np., 2012, puc. 3, cpeaHee u HrkHee (OTO B JIeBOM psiy). B mocienyroiem uccinemno-
Banuu (Kolesnikov et al., 2017) caMocTOSATETBHOCTh TAKCOHA MOJIBEPracTCss COMHEHHIO. MeCcTOHaX0X-
neHue YcwbBa-Kpyrtuxa.

Arumberia banksi multykensis Kolesnikov et al., 2012
Onucanune. DopMambHOE ONMHCAHNE OTCYTCTBYET.
3ameuanus. KomrekunoHHblii HOMep He ykaszaH, Qortorpadus onmyOnukoBaHa (Komec-
HUKOB U J1p., 2012, puc. 3, BTopoe cBepxy (HoTo B mpaBoMm psay). B mocneayromieM uccieoBaHuM
(Kolesnikov et al., 2017) caMOCTOATENEHOCTh TAKCOHA TIOABEPTaETCS COMHEHNIO. MecTOHaXOX IeHUe
VYebBa-KpyTuxa.

Arumberia banksi ollii Kolesnikov et al., 2012
Onucanue. dopMarbHOE ONMHCAHNE OTCYTCTBYET.
3ameuaHnus. KomekimonHneie HoMepa He yka3anbl, GoTorpaduu o0pa3ios onyOIMKOBaHbI
(Konecuukos u np., 2012, puc. 3, TpeTbe cBepXy (HOTO B IpaBoM psiay, puc. 4, BepxHee (HOTO B IEBOM
pany). B nocnenyromem nuccnenosanuu (Kolesnikov et al., 2017) uckomaemoe HHTEPIPETHPYETCS KaK
HHUTYaTOe 0Opa3oBaHUE, HE UMEIOIIee OTHOMEHUsS K Arumberia. MecTonaxoxnenus: YcbpBa-Kpyrnxa
u KapraBoe, COOTBETCTBEHHO.

Arumberia banksi beckeri Kolesnikov et al., 2012
Onucanue. PopMalbHOE OMHCAHUE OTCYTCTBYET.
3ameuanus. KomneknuoHHbId HOMEp HE yKazaH, poTorpadus onyonukoBana (Konecnu-
KOB | 1p., 2012, puc. 3, amxuee GoTo B mpaBoM psany). B mocnenytomem uccinenosannn (Kolesnikov
et al., 2017) uckonaemMoe MHTEPNPETUPYETCS KaK HUTYATOC OOpa30BaHKE, HE UMCIONICEe OTHOILCHHUS
K Arumberia. Mectonaxoxaenue YcpBa-KpyTtuxa.
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Pon Askinica Bekker, 1996

Hduaruos3 (bekkep, 1996). Hebonbime Meny301 bl C OTYCTIMBO IPOSBICHHBIM HEHTPaTbHBIM
MOAHSITHEM, CMBIKAIOIIUMCS C MIPHIIOJHSATON paaralibHON 30HOH, KOTOpas IeJIUT OTIEeYaToK Ha MpH-
MEPHO PaBHbIEC NOJIOBUHBI. Byropku eHTpaIbHOM 30HbI, BO3MOXKHO, OTBEYAIOT [OHAAAM.

CpaBueHnue (bekkep, 1996). [1o 0OmuM 0COOEHHOCTSAM CTPOCHHS OPTaHU3M HECKOJIBKO Ha-
MIOMUHAET TpeAcTaBuTenet ponoB Beltanella n Elasenia. Ot pona Beltanella otnmmdaeTcss HaTu4IueM
LEHTPAJILHOTO HOAHSITHS U CYIIECTBEHHO MHBIMU pa3Mepamu, a oT Elasenia — nByOIBHON CUMMET-
puel CTpOeHHUSL.

3ameganus. Kak Obut0 Iokazano B ctathe k. ['enmnHra ¢ coaBTOpamMu, O0IBITMHCTBO HEO-
MIPOTEPO30MCKHUX TUCKOBUIHBIX OTIIEYATKOB SABJISIETCS BApDHAHTAMU COXPAHHOCTH Aspidella terranovica
Billings, 1872. B cuHoHMMUKY A. terranovica 3TUMH HcCIENOBaTeNsIMH ObUIO BKIJIIOYEHO 24 BHIA
(Gehling et al., 2000). OmHako OIM3KUX IO MOP(OJOTUH UCKOMAEMBIX OMMHMCAHO JOCTATOYHO MHOTO,
U CIIMCOK CHHOHHUMOB MOYET OBITh CYLIECTBEHHO pacuiupeH. [ enuHr ¢ coaBropamu Beiaenser 3 ¢op-
MBI coxpanHocTu acnuiessl: Ediacaria-type (BbicokopenbedHbIe BBITYKIIbIE OTIIEUYATKH), Spriggia-
type (Hu3kopenbedHble BBITyKIble oTrnedarku) U Aspidella-type (BBITyKIJIO-BOTHYTBIE OTTIEYATKH).
3nech MBI pasnudaeM cienyromue GopMbl COXpaHHOCTH 0a3anbHOro oOpaszoBaHus A. terranovica:
1) “Ediacaria” (O3UTHBHBIN CIECNOK ¢ HIXKHEW moepxHoctu, Ediacaria-type, yacte Aspidella-type
n 4acTh Spriggia-type cuctemsl ['equnra ¢ coasropamiu), 2) “Protodipleurosoma” (HeratuBHBINA OT-
[eYaToOK BEpXHEH moBepxHOCTH, 9acTh Aspidella-type), 3) “Nimbia” (miockue oTHeYaTKH ¢ BBITYKIJIOH
KaiiMOM — pe3ysbTar ckaTus 0a3aIbHOTO 00pa30BaHMs B OHOPOJIHOM OCaJKe, YacTh Spriggia-type).

Askinica dimerus Bekker, 1996
Ta6m. 11, pur. 4

Onucanue (bekkep, 1996). PenbedHblil OKpYIIbIil OTIEYATOK ¢ HEPOBHOW BOJIHHMCTOW IO-
BEpPXHOCTBIO, HaJ KOTOPOH TOMUHHUPYET IIeHTpasibHoe oAHsATHE. C 0/THOM CTOPOHBI K KOHLIEHTPY MpH-
MBIKAIOT ABa OyTropka, a ¢ Ipyrod — paauabHBIA BalWK. B COBOKYIMHOCTH OHH OOpa3yiOT OCEBOE
MOJIHATHE, ACIIAIIee OTIIEYaTOK Ha JIBE MTOYTH CUMMETPUYHbBIE H0TH. BHEITHSS 30Ha KPYyTO BO3/IbIMA-
eTCsl HaJl BMEIAIOIINMHU OTJIOKEHUSIMU U JIOKAJIBHO pHoOpeTaeT o0IMK KPacBoro BajJuKa NIMPUHON
2-3 MM, KOTOPBIHf MECTaMH pa3/BAMBAETCS M BHITIOJIAKIBAETCS.

3aMeuaHusa. Mopdonorus ciernka BIOIHE BIUCHIBACTCS B BAPHALIMK COXPAHHOCTU Aspidella
terranovica (popma “Ediacaria”). Cknazka, nepecekaroinas BHyTPEHHIOI YacTh CJICKa, CXOASIIasICs
Ha KJIMH Ha OJTHOM CBOEM KOHIIE U pacrajaromasics Ha OyTOpKU Ha APyroM, MOXKET OBITh Pe3yJIbTaTOM
MPHKU3HEHHOTO B3aMMOJCHCTBUS OpraHu3Ma ¢ HEOIHOPOAHBIM OCaIKOM, UJIH K€ SBJISETCS BTOPUY-
HOW Jedopmariueit uckonaemoro. B pabote roBOpUTCsS O CYIIECTBOBAHUHU ABYX SK3EMILISIPOB BUJIA.
Ho B oTcyTcTBue doTorpadmii 1 aBTOpCKOil MapKUPOBKH 00pa3loB, HANTH BTOPOI IK3EMILISIP B CO-
XpaHUBILICHCS YacTH KOJUIEKINH bekkepa Obl0 HeBO3MOXKHO. MecToHaxoxaeHue Kapanropr.

Pon Barmia Bekker, 1996

Huaruos3s (bekkep, 1996). Meny3ougHbie OpraHU3MBI, TAIOIIUE CPEITHUE 110 Pa3Mepy B3y Thie
OTICYATKHU OKPYIJIOH (POPMBI C OTUCTIIMBO MPOSBIICHHONW KOHIICHTPUYECKON 30HAJBHOCTHIO U MOYTH
HE BO3BBIMAONMUMCS TeHTpoM. Opranm3m o0xaman 3IacTUYHOW ITOBEPXHOCTHIO, KOTOpAs JIETKO
nepopMUpOBaliach M 00pa30BbIBajia CKIIAIKU CMATHS.

Cpasuenue (bekkep, 1996). Otnanenno nanomunaetr Conomedusites, HO TIOTHOCTHIO JTUIICH
YETHIPEXCTOPOHHEN cUMMETpUU. B oTinuune oT npeactaBuTenelt pona Nemiana, B IeHTPaJbHON 30HE
YCTaHABJIMBAIOTCS DJIEMEHTHI KOHIICHTPUYECKON 30HAIBHOCTH.

Barmia lobatus Bekker, 1996
Tab6m. 11, ¢ur. 6; Tabdn. V, dur. 3

Onucanue (bekkep, 1996). OBanbHBIN B3IyThII OTIIEYaTOK C HEPOBHON OYyTPHUCTOM MOBEPX-
HOCTBIO, HA KOTOPOW MPOCTYMAET MPephIBUCTAst KOHIIEHTpUYecKas ITpUXoBKa. Hanbomnee ueTko KoH-
LEHTpUYecKasi 30HAJIbHOCTh BBIpajKe€Ha BO BHYTPEHHEH yacTu (OpMBI, IJie HaOIItoaeTcsl IIeHTPaIb-
HBI OyTrOpoK 1 00paMJISIOLINE €r0 OKPYTJIble 30Hbl. CHMMETPHIO OpraHu3Ma HapyllaeT HaJlndue KiIu-
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HOBHJHOT'O CEIMEHTA, MPOTATUBAIOLIETOCs OT LIEHTPa A0 Kpasi OTHeYaTKa U OrpaHuYeHHOr0 pauaib-
HbIMH OOpo3akaMu. ['eHeTHUecKas MpupoJia CerMeHTa, OTMEUCHHOTO Ha JIByX OTIIEYAaTKAaX, HE BIIOJIHE
scHa. Bo3MOKHO, OH IpeAcTaBiseT cCOOON CKIIaAKM CMSTHS, BO3HUKIINE B pe3yibraTe nedopManun
9NaCTUYHOTO MTOKPOBA.

3amMeuvanusda. [ogorun Buma nmpeacTaBisieT co0OW KeIBaK HESICHOW MPUPOABL. BTopoil k-
3eMILISIP THUIIOBOH CEpUU MOXKET OBITh OTHECeH K Aspidella terranovica (bopma “Ediacaria”). «Kmu-
HOBHJIHBIN cerMeHT» 9Kk3. [[THUI'P mys3eii, Ne 5/11406 siBnasieTcss MexaHudeckum jeekToM — ¢par-
MEHTOM CJICNIKa, BO3MOKHO, BBITIABIIAM IPH U3BICUCHHH 00paslia W3 MOpoJbl. MecTOHAX0KICHHS
CocnoBka u KapaHIopT, COOTBETCTBEHHO.

Pon Beltanella Sprigg, 1947
Huaruo3s (bekkep, 1996). [IpenycmarpuBaeT KpyroBoe pacroiokeHue BOCbMU TOHA, pa3zie-
JICHHBIX YeTBHIPbMsI PaJUabHBIMKU KaHATaMH, & TAaK)Ke HaIuune nepuepuitHoN TOHKOM 30HTUKOBON
CTPYKTYPBI I TTapyca U H30METPUYHOTO POTOBOTO OTBEPCTHSI.

Beltanella cf. gilesi Sprigg, 1947
Ta6m. IV, ¢ur. 5

Onucanue (bekkep, 1996). Boimykiuslii OTIe4aTok, OrpaHUYeHHBIA IBYMsI KpaeBbIMHU Ba-
JMKaMH, PACIOJI0KEHHBIMU KOHYcooOpas3Ho. CTeneHp peann3aluu OrpaHUYEHHUs (parMeHTapHas
13-32 HETOJIHOW COXPAaHHOCTH KPaeBBIX BAJIMKOB W HAJIOKCHHS APYTUX MEIY30MIHBIX OTIICUYATKOB.
Penbed BHemIHel 30HBI HEPOBEH; CIa0OBBIPAKEHHBIE OKPYTJIBIC JCIPECCHU PACCMATPUBAIOTCS Kak
cJIeZibl TOHAJ| UJIU Pe3yJIbTaT IAaTOJOrMYEeCKOr0 H3MEHEHH S IIOKPOBa. DJIEMEHTHI BecbMa cl1aboil panu-
aJBHOM CTPYHUYATOCTH MPOSIBIICHBI JIOKaIbHO. LleHTpanbHas 30Ha 000c00s€TCS KPYTOBBIM BaJIMKOM
1 OKCHEHTPUYHO PACIIOIOKEHHBIM OyTOPKOM.

Cpasuecuue (bekkep, 1996). [lo ocoOeHHOCTSIM CTpPOCHHsS ONMHCHIBaeMas (opma Oim3Ka
K yMeHblLIeHHOU Konuu ronotuna. Ot Beltanella zilimica otnnyaeTtcst UHOW KOH(UTYpalel KpaeBoi
30HBI.

3amMeuanus. Ha oOpasme mpeacrasieHa rpymna ImI0X0 COXPaHUBIINXCS TIO3UTHBHBIX CIIE-
KOB. Bekkep, Mo-BUIUMOMY, CUUTAET MX OCTAaTKaMH HECKOJIBKHX BHIOB «MEIY30HMIHBIX)» OpPraHu3-
MOB. OIHAKO pa3IUiHsi MEXK]Ty WHIUBUAYYMaMU dTOU TPYIIITHI SBISIFOTCS CIIEJCTBUEM HEOMHAKOBOM
MOJTHOTHI COXpaHHOCTH. OCOOEHHOCTH penbeda JIydIie BCero COXpaHUBIIETr0cs SK3EMILIIpa, KOTOPBIH
u ObL1 onipenienieH Kak Beltanella cf. gilesi (Ha poTo — cpennuii ciiea), 00 BSICHIIOTCSI HEOTHOPOIHOCTHIO
Hecymeil mopossl. Bee ax3eMIisipbl JaHHOM TPyMIBI MOTYT OBITh OTHECEHBI K Aspidella terranovica
(dbopma “Ediacaria”). Mectonaxoxaeaue COCHOBKa.

Beltanella zilimica Bekker, 1992
Tab6mn. V, ¢ur. 2

Onucanwue (bekkep, 1992). Okpyrislii B3NYTHIA OTIEYATOK CO CIa00 MPOSIBICHHBIM U He-
CKOJIBKO CMEIIEHHBIM KOHIEHTpoM. [I0BepXHOCTh OTIedaTka pacrajgaeTcss Ha psiJi CEKTOPOB, OTpa-
HUYCHHBIX TO OoJiee, TO MEHEee YETKO BBIPAKCHHBIMHU paJHalibHBIMUA peOpaMu, OTXOASIIUMHU OT He-
OOJIBIIOTO TIEHTPAJIBHOTO J¥CKa. B mpenenax oJJHOro u3 CeKTOPOB, BIIOJIb BHEITHETO EpUMETPa Ipo-
SIBUJTUCH cl1a0ble KOHIIEHTpUUYECKHe OOPO3/IKU. B KpaeBoii 4acTH MOBEPXHOCTH OTIIEYaTKa OCIOKHEHA
JIBYMSI OKPYTJIBIMU OyrOpKamu, KOTOpbIe OOBIYHO MPUHUMAJIHUCH 32 CIIE/IbI TOHA/, a B IOCJIEAHEE BPEeMsI
HWHTEPIPETUPYIOTCS KaK Pe3yJIbTaT MaToJOrHYeCKOr0 H3MEHEHH S TOKPOBOB. [ eHeTHYecKas mpupoia
aTUX 00pa3zoBaHuH, KOTOpbIe M. [ TleccHep Ha3Bal yHUKAIBHBIMH, €111 JI0ATO OYAeT IPeaMeTOM OXKHB-
JICHHBIX JUCKYCCHI, HO, HECOMHEHHO, BaXHOE MX JUArHOCTUYECKOE M MOP(OJIOrHUecKoe 3HAYCHHE
B CHCTEMAaTHKe JIPEBHEUIITNX MUCKOIIAEMBbIX JKUBOTHBIX. Y3Kasl KpaeBas 30Ha HECKOJbKO aedopMupo-
BaHa, HO JIOCTAaTOYHO PE3KO OTJENSET OTIIeYaTOK OT BMemlaromei moposl. [lo3aueiimmmu nedopma-
LUSMH, TI0-BHIUMOMY, OTIpe/ieNsieTcss M 00111ast HECKOJIBKO BBITSIHYTast ero gopma.

Cpasuenue (bekkep, 1992). [lo HECKOTBKUM CYIIECTBEHHBIM OCOOCHHOCTSIM CTPOCHHUS Ha-
noMuHaeT Beltanella gilesi Sprigg n, BO3MOXHO, SIBJISIETCS 110 OTHOILICHHUIO K HEH MPEIKOBOH (POPMOI.
BmecTe ¢ Tem 311 pOpMBI HE TOXKIECTBEHHBI U pacCMaTpUBaeMblii BUJT OTIMYAETCs Ooee c1abo BbIpa-
YKEHHON KOHIIEHTPUYECKOH 30HAIBHOCTHIO 1 MEHBIIMMH pazMepaMu. binskas mo MopQoIoruaeckum
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ocobeHHOCTSIM QopMa Obllla omHMcaHa U3 JOMO30BCKHX clloeB [lononuu u ycioBHO OTHeCeHa K ponry
Elasenia <..>.

3aMeuanusa.O0pasern npeacTaBisieT cOO0H TIIOCKHIA )KETBaAK, 3aKJIFOUSHHBIN B TOJTY TTOPO-
IIbl, C OTHOTO Kpas pa3zeicHHbII Ha nonu. Ero GnoreHHas nmpupojaa HeoueBUAHA. MeCcTOHAX0KICHHE
baxkeeso.

Pox Beltanelloides Sokolov, 1972

Hduaruo3.OTCyTCTBYET.

3aMeuaHu 4. Mckonaemple JaHHOTO poJia IPEACTABISIOT CO00i POpPMY COXPaHHOCTH (OTIIe-
YaTKU WJIU CJICTIKH KOHIICHTPUUYECKU CKJIAYaThIX TEJ, HHOTA CO CJICJIaMH OPraHUYeCKOTro BEIIeCTBA)
cthepuueckux kojgoHuit Beltanelliformis brunsae Menner, 1974 (Ivantsov et al., 2014).

Beltanelloides sorichevae Sokolov, 1972
Onucanaue. OTCyTCTBYET.

3ameuadu s . KonnekuuoHHbli HOMep He yKa3aH, potorpadus onyonukoBana (I paxxaankun
u ap., 2010, puc. 24a). Mectonaxoxaenne CouiBuia-4.

Beltanelloides (?) sp.
Onucanue.OTCyTCTBYET.
3aMedaH® . DK3eMIUIAp He HaiaeH, dororpadus omyomukoBana (bekkep, 1992, Tabm.
0e3 Homepa, ¢ur. 8). Ha gororpaduu BugHBI B2 HU3KUX OBAIBHBIX OTIIEYATKA, PACIIOIATAIOITUECS
Ha CKOJIe MOpojibl. Takoro poja OTIEYaTKHu OOBIYHO OCTABJISIIOT aprUJUIMTOBBIC TaJibKU. BroreHHast
MIpUpoa ITUX 00pa3oBaHUi HeodeBHIHA. MecToHaxoX meHne bakeeso.

Pon Bergaueria Prantl, 1946
Hduarumo3 (bekkep, 2013). BepTukanapHble HOPKH MHIMHAPHYCCKHE O TOTYCHEPHISCKUX
¢ OCCCTPYKTYPHBIM 3aroJIHCHUEM. B TOMEepeuHOM CEUCHHHM HOPKU OKPYTIBIC IO AJUTHMTHYCCKHX.
OcHoBanue crnena ¢ win 0e3 HeOONBUIOTO HEHTPAIBHOTO YINyOJICHUS U paHalbHbIX HACCUeK.

Bergaueria perata Prantl, 1946
Tao6m. 11, ¢ur. 7

Onucanue (bekkep, 2013). BeprukanbHbie, B MONIEPEYHOM CEUCHUU OKPYTIIBIC CIEIBI C TI0Y-
TH IJIaJIKOH WU OBAJIbHO OPUEHTUPOBAHHOM BHEIIIHEH CTEHKOM U HEOOIIBINION IIEHTPAIbHOMN JIeIPeCcCH-
eil ¢ HeperyIspHBIME cITa0bIMHU palnallbHBIMU Hacedkamu. HaOmromatoTes Ha eIMHBIX TIOBEPXHOCTSIX
¢ Bergaueria radiata.

3ameuanusa. B padore 1996 1. bekkep ommcan TOT ke camblil 3k3emIusip kKak Pollukia
serebrina (cM. 3aMe4aHUs TIPH ONMMCAHUH STOTO BHUa). MecToHaxoxk1eHne COCHOBKA.

Bergaueria radiata Alpert, 1973
Tab6un. V, ¢ur. 4a, 40

Onucanue (bekkep, 2013). OkpyTiblif B3AyTHIH OTIIEUATOK C 000COOJICHHON IIEHTPATLHOMN
JeTIpeccueii, OT KOTOPOU OTXOAST HEperylspHble paguaibHbie OOPO3IKH, TTYOOKO pacceKarolue
IPUIIOAHSATYIO BHEIIHIOK YacCTh CJIEA HA pa3HbIC 110 pa3MEPy CETMEHTHI, TECHO IIPUMBIKAIOIIUE APYT
K ApyTy. B mpenenax oTaenbHBIX CETMEHTOB COXPAHSIOTCS cia0ble pagralbHble HACEUYKH U BTOPUYHBIE
paauanbHble XpeOTUKH. BhicoTa oTHeuaTka MEHbIIE €ro JUaMeTpa.

CpaBuenue (bekkep, 2013). Ilo Mopdonorndeckum napaMeTpaMm ypalbCKHH IK3EMILISP
OTBEYAET TOJIOTHITY, XapaKTePU3ysICh MEHEe PETYISIPHOM paiuaibHON PeOPUCTOCTHIO.

3ameuaHus. [pynna xkeiae3ucTsx, HCXOIHO, TO-BUANMOMY, TUPUTOBBIX KOHKpELHUH, pac-
OJIAraroIIasicss Ha TIOBEPXHOCTH OTICIIBHOCTH BHYTPH OJHOM IJIMTKH NecuaHuka. Ha ¢oto (tadim. V,
(ur. 4a) cripaBa MO’KHO BHJIETH OTIICYATOK BHITIaBIICH KOHKperny. OTHOIICHHE JaHHBIX 00pa30BaHMI
K CJIeIaM WJIM «TEJIECHBIM» OCTaTKaM JOKa3aTh HeBO3MOXKHO. MecTtoHaxoxaenne COCHOBKA.
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Bergaueria isp. 1
Onucanue.OTCyTCTBYET.
3aMeugaHua. ODK3EeMIUAp He HaiaeH, poTorpadus omydnukoBana (bekkep, 2013, tadm. 1,
¢ur. 5), ckopee Bcero, OH MPEACTABIISIET COO0M CEMMMEHTOIIOTHUYECKYIO0 CTPYKTYpy. MecToHaxox ie-
Hue Buxkail.
Bergaueria isp. 2
Onucanue. OTCyTCTBYET.
3ameuanus. k3. LCI'M, Ne 2053-53, 54, poTorpacduu obpasuos onyonukoBans! (Kolesni-
kov et al., 2015, puc. 10A, 10B). Mectonaxoxaenue Kapautopr.

Pon Bunyerichnus Glaessner, 1969
Hduaruo3s.OTCyTCTBYET.

Bunyerichnus isp.

Onucanue (bekkep, 1992). Jlyroo6pa3Ho uM3ruOaromuiics JCHTOBUHBINA OTIEYATOK, Xa-
PaKTEepU3YIONIMICS HAJIMYUEM YeThIpeX CyOnapasuielbHbIX BaJUKOB, TPU M3 KOTOPBIX MPOSBIICHBI
JOCTaTOYHO Pe3Ko. PaccTosHue MKy BajMKaMM IUIABHO MEHSETCS 10 MX MPOCTUpaHUIo. Banuku
paszeneHbl yriyOJIeHUsIMH, B MPEAeiax KOTOPhIX MPOCICKHBACTCS CUCTEMa paJHajbHBIX KaHABOK,
OPHEHTHUPOBAHHBIX MEPIEHANKYISPHO 110 HAMTPABJICHUIO K KOHTYPY U30THYTOrO OTIedaTka. KanaBku
CEeKYT ciabopenbedHble BAIMKU M BBIKIIMHUBAIOTCS, IOAXOS K Oosiee pelbeHBIM <uCHOIb3VIOMCs
He BNONHEe A0eKBAMHble CL06A: KAHABKU He Ppaoudiblble, d NONepeunbvle, U OHU He 6bIKIUHUBAIOMCA,
MAax Kaxk He cx00sm Ha KIuH, a npepvisaiomcs™>. Haubonee mposiBICH NEpBbIN, BHYTPCHHHI BaUK.
PenbedHOCTH OCTANBHBIX BAJIMKOB YMEHBILIACTCS 110 MEpe yAaJeHUs OT Hero. B pesynbrate Bornyras
4acTh Clie/ia PUOOpeTaeT OONBINYI0 PEIbe(PHOCTH 0 CPABHEHHUIO C BBIMTYKJIOH.

3aMeduaHHu . DK3EMIUISAp He HaiiyieH, pororpadus eMMHCTBEHHOT0 00pa3iia onyOoIruKoBaHa
(bekkep, 1992, tabn. 6e3 Homepa, ¢ur. 4; 2010, Tadxn. I, gur. 1), ero OuoreHHas npupoaa HEOUEBUTHA
(Kolesnikov et al., 2015). O0pa3er npoUCXOaUT U3 MECTOHaxXOXk AeHUs bakeero.

Pon Catellichnus Bekker, 1989

Huaruos3 (bekkep, 1989). Cucrema ciieioB B popMe ABYX TECHO CONPSIKCHHBIX CHHYCOUATb-
HBIX TAPMOHHK, 00Pa3y oKX TPOTHIKEHHYIO TIETI0UKY.
CpaBueHue.OTCyTCTBYET.

Catellichnus oktonarius Bekker, 1989

Onucanue (bekkep, 1989). [losuTuBHbIN >nupenbed mpeacTaBiIsieT COBOKYITHOCTD ABYX
CUHYCOUJATbHBIX BAJIMKOB, HAJIO)KEHHBIX JIPYT Ha JApyra. bonee mo3nHmii cies B 30HE COYTICHEHH S
c Oosee paHHUM HECKOJBKO Ae)OpPMHUPYET €ro U o0pa3yeT KOHYCOBHUAHYIO LIETIOUKY, COCTOSIIY IO
13 IECTU 3aMKHYTBIX U ABYX MOJY3aMKHYTBIX 0BajoB. OCOOGHHOCTBIO ABYX M3 HUX SIBISETCA Ha-
au4ue cinabo BRIPaKEHHBIX MOPIIUHOK, OTXOMSIIHX OT CHHYCOMJIAILHOTO ClieJla U 3aTyXarolux
B LIEHTpE OBaJja.

CpaBuenue (bekkep, 1989). OTneyarok HamoMHHAET HEKOTOPBIE ceTYaThie (HOPMBI MO3.I-
Hero Qanepo3zoq. Ho B 310l acconmanmu cien 000co0msieTcsi OrpaHUYSHHBIM HCIIOb30BAaHUEM TIPO-
CTPAHCTBA B IIpeJieiaX y3KOH OAHOPSJHON LEHOYKH.

3aMeuaHUs. DK3EMIUSIp He HaiiieH, ¢pororpadus eIMHCTBEHHOTO o0pa3ia omyOIrMKoBa-
Ha (bekkep, Kumrka, 1989, Tabn. 6e3 Homepa, dur. 6; bexkep, 2013, Tadmn. I, ¢ur. 6). Ha moBepxHO-
CTH M300paXCHHOW IIJIUTKH OTCYTCTBYIOT HM30JMPOBAHHBIC CHHYCOMAAJbHBIC BaJMKH; CIydyaiiHOe
U CTOJIb TOYHOE HAJIOKCHHE JBYX BCTPETHBIIMXCS CIIEAOB MajoBeposiTHO. Ckopee Bcero, odpaszer
sBiseTcs PpparMeHToM TocTpoiiku maneonacruxHunbl (Kolesnikov et al., 2015) Bunma P. renarius.
[Ipy Takolf WHTEpHpeTalWyd OBaJbI 00pa30BaHbl CTEHKAMH YaCTHYHO pa3pyLICHHBIX Karcyi
(cM. 3ameuaHus nipu onucanuu poaa Palaecopascichnus). Mectonaxoxaeaue Mait. Psy3sik.
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Pon Charniodiscus Ford, 1958
Hduaruo3s.OTcyTcTBYeT.
Charniodiscus sp.
Onucanue.OTCyTCTBYET.

Sameganusa. Ok3. LHCI'M, Ne 2053-3 (I'paxxmankus u 1p., 2011, puc. 3e; Kolesnikov et al.,
2015, puc. 7B). Mecronaxoxaenre KapaHiopT.

Pon Chomatichnus Donaldson et Simpson, 1962

Jdunarnos. OrcyTcTByeT.

Chomatichnus loevcensis Gureev, 1984
Onucanue (bekkep, Kumka, 1991). BHyTpeHHHE clenbl )KU3HESATETHHOCTH TTPOSIBIISIIOTCS
B dnUpeibede B BUJIE OKPYTIIBIX BO3BBIILICHHH UM HETTTYOOKUX YTIIIyOJeHU, KOTOPHIM OTBEYAET Ha-
KJIOHHAs! OTHOCHUTEIFHO TUIOCKOCTH HATIACTOBAHUS HOPKA. AJIEBPOIMUTOBOE 3aNI0THEHHE HOPKHU OTHO-
poaHo 1100 C HaMeYaroLecs: MONePEeYHOi CerMeHTanneil B BUIe TOHKUX MPOCIOEB HHOI'O COCTABaA.
[lo mepe yrimy0aeHns HOpKa BBITOJIAKMUBACTCS U YTOHBIIACTCS, TEPSSICh B aJIEBPOJIMTOBOM MPOCIIOE.

3aMedaH® . DK3EMIUIAPHl HE HalIeHbI, Qotorpaduu IBYX 0O0pa3IoB OITyOIHMKOBAHBI
(bexkep, Kumika, 1991, tadun. 1, ¢ur. 1-3) ¢ npussizkoil k MmecTroHaxoxaeHuio SImanray. KojgecHukos
u coastopsl (Kolesnikov et al., 2015) oTHOCcsAT uckonaemoe k Bergaueria isp.

Pon Chondrites Sternberg, 1833

Huaruo3s (bekkep, 2013). TynHenbHas cuctema, COCTOSIIAS U3 HECKOJIBKUX TJIABHBIX CTBO-
JIOB, OTKPBITHIX U YXOISAIIUX HA TIyOHHY, (JOPMUPYS BETBUCTHIC CETH.

Chondrites intricatus (Brongniart, 1828)
Ta6n. VI, dur. 3a, 36

Onucanue (bekkep, 2013). B nozutuBHOM runopenbede Ha MOBEPXHOCTH TOHKO3EPHUCTOTO
0€3bI3BECTKOBUCTOIO NIECUAHUKA CIOXKHASL CUCTEMA MHOT'OUYMCIIEHHBIX XOJ0B, Pa3BETBIISIIOIINXCS 110
octpeiMu yraamu. [IpeoOnanaeT ABynopsiiKoBasi cicTeMa BETBUCTOCTH. Pa3HOHaINpaBieHHBIE TyYKH
NOPSIMBIX ¥ c71a00 M30THYTHIX TOHKUX HOP CONMMKAIOTCS B LIEHTPE, TECHO MPUMBIKAsI IPYT K JIPYTY.
Accomuupytot ¢ kpyroseimu C. stellaris.

CpaBuenuce (bekkep, 2013). Ilo mopdonoruueckum napaMerpam OJU3KH CiIeaaM KU3HEAes -
TeJIBHOCTH U3 Merna 3anaanoii EBponsl. O6uMIrie HOPOK Ha MOBEPXHOCTH HAIJIACTOBAHUS — MpHUMeya-
TenbHass ocobeHHocTh TakcoHa. Ot C. fargionii OTAMYAETCs] HAJIMYUEM MHOIOYMCICHHBIX Pa3HOHA-
MPaBJICHHBIX, OOBIYHO COMPHUKACAIOLIUXCS ITYYKOB HOP.

3aMeyaHuda.Claenku npssMbIX CTEPKHENOA00HBIX 00pa30BaHUH C YTIIOBATHIM KOHTYPOM TI0-
MEPEYHOr0 CEYCHNU S, PABHOMEPHO MOKPHIBAIOIINE ITOJOLIBY MACCUBHOIO CJIOSI TecuaHuka. MuTepnpe-
TaUs ATHX 00pa30BaHUI KaKk OMOTEHHBIX HYXAAeTCsl B AOMOIHUTEIBHOM 000ocHOBaHUHU. Ho ropasno
0oJiee BEpOsITHO COOTHECEHUE MX C MUHEPATbHBIMUA 00beKTaMu, 1 KoleCHUKOB ¢ COaBTOpaMH CUUTA-
10T uXx ncesgomopdozamu no kpucrtaiuam (Kolesnikov et al., 2015). ns Toro uTodbl 006pazoBainuch
CJICTIKH, BEIIECTBO KPUCTAJIIIOB, OYEBUAHO, JOJKHO OBLIO HCYE3HYTH €IIe 10 MOMEHTA JINTU(DUKATUT
MOPOJBL. YUIMHEHHBIN Ta0UTyC KPUCTAJJIOB, UX CPAaBHUTEIBHO KPyIHBIE pa3Mepsl U HabIomaeMoe
B HEKOTOPBIX CIyYasXx UX B3aMMHOE PacIoiIoKeHUe 1moj| yriaamu, onmskumu kK 60° n 120° mo3BonsieT
MPEANONI0KUTE, YTO MHHEPAIOM, C(pOPMUPOBABIIMM 3TH dPeMEpHbIC KPHUCTAIUIBI, ObLI JieA. MecToHa-
X0 JieHue MaHaiicy.

Chondprites stellaris Uchman, 1999
Ta6n. VI, dur. 3a, 306

Onucanmue (bekkep,2013). Ha moBepXHOCTH TOHKO3EPHHUCTOTO MECUaHNKA — HEOOJBILINE Clie-
Ibl B (hopMe MPUMBIKAIOMIMUX APYT K APYTY NPSIMBIX U TOHKHUX PaJlyCOB, PACXOISLINXCS OT LEHTpa
10 KPyroBo# opOuTe. BeTBieHNe MpenMyIeCTBEHHO BTOPOTO mopsiika ¢ yriamu MeHee 40°. Penbed-
HOCTB CJIeIa HEOAHOPOIHA, HEKOTOPBIE HOPKH MPEPHIBAIOTCS, 00pa3ys Ha YIUIOUIEHHON MOBEPXHOCTH
ITYHKTHPHBIE ()OPMBL.
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3aMeuaHu4d. [laHHBINA «caea» pacroyiaraeTcsl Ha TOH e MIUTKE, B TOM K€ CKOIUIEHUH JIH-
HEHHBIX cl1enKoB, uTo u C. intricatus 1, 0O4€BUIHO, UMEET TAKOE 7K€ IIPOUCXOXKICHUE. MecToHaX0xkK1e-
Hue MaHaiicy.

«Xonapl annenuna tuna Chondrites(?)»
Onucanue.OTCyTCTBYET.
3amMeuanus. Ox3. [ITHUI'P myseit, No 23/11406 (bekkep, 1977, Tabn. 6e3 HOMepa, ¢dur. 4).
Ha cxone maccuBHOTO CJI0ST FPY603epHI/ICTOI‘O NnecyaHnKa BUAHBI HEACHBIC TCMHBIC IMHWH, U30T'HYThIC
U BETBSILIHECS, MOTYIIHE OBITh KaK ClIeIaMu, TaK U OCTATKAMH CJIOCBHUIL MaKPOBOJAOPOCIEH MIOXOM
coxpanHOCTH. Mectonaxoxaenue [llnpokoBckoe-2.

Chondrites targionii (Brongniart, 1828)
Tabm. IX, ¢ur. 5

Onucanue (bekkep, 2013). B mo3urusHOM runopenbsede coxpanuics GparMeHT pa3BeTBIIs-
IoLIeHcs cUCTeMbl ¢ yriamu okoiio 35° IlepBoe pa3aBoeHune HaOMIOMAETCS YETKO, TOTJA KaKk BTOPOE
BBIPA)KEHO JIOKAJTBHO U MeHee scHO. KpaeBasi cucTema X00B HECKOIBKO 1ehopMUpOBaHa M CMEIIICHA.
[lo mpocTupanuto ciiex TepsieT CBOK MPSMOIWHEHHOCTh U HECKOJIBKO M3rudaeTcs, COXpaHssl YILIo-
mieHHbI 00uK. [ToBepXHOCTh HOPOK Ha CyOmapaieIbHbIX TIOCKOCTSIX HAIJIACTOBAHUS HEPOBHAS,
MEeCTaMH YCJIOKHEHA TIONIEPEYHONH MOPITMHUACTOCTHIO. DIEMEHTHI HEPETYISIPHON MOMIEPEYHON CEeTMEH-
Talli¥ U3BECTHHI U B MO3HEPaHEPO30MCKUX (hopmMax.

CpaBuenue (bekkep, 2013). Cuctema BETBICHUS IPEBHUX CICIOB MPUHITUIIHAIBHO HE OT-
JTUYaeTcs OT TOH, YTO OomKcana B (haHepo30e, HO NHTEHCUBHOCTH BETBJICHHS HECKOJIBKO OcabieHa.

3aMeuaHus. [lnoxo coxpaHuBIIasics MOCTpoiika najneonacuxuug poaa Orbisiana Sokolov,
1976 (O. simplex, cMm. 3aMedaHusi Tpu omnucanuu poaa Palaeopascichnus). MecToHAX0XKICHUE
Mau. Pay3sk.

Pon Circulichnis Vialov, 1971

Hduaruo3 (bekkep, 2013). Konprepoii cien, 00pa3oBaHHBIN OJHUM BaTHKOM.

Circulichnis montanus Vialov, 1971
Tat6un. 111, ur. 5

Onucanue (bekkep, 2013). Creapl cOXpaHSIOTCS B MO3UTHBHOM THIIOpeNibede Ha MOJOIIBE
TOHKO3EPHHUCTBIX NMECUAHUKOB U aJIEBPOJIUTOB B (hOPME 3aMKHYTHIX OBAJIOB, 00Pa3yIOIIUX MOYTH Mpa-
BUJIbHBIE KpyTH. [lIMpruHa cTeHKH OBasia MEHSETCs. YTOJIIEHUE 0BaJla HHTEPIPETUPYETCS KaK 3aBep-
HICHUE TTPOIIOCEPOM KPYTOBOT'O JBM)KEHUSI U BO3BPAICHHE B HAYAIILHYIO TIO3UIIMIO, HHOT/IA C 3aMbl-
KaHHEM «BHAXJIECT», OTMEUCHHOE M Ha MPHUJIHEIPOBCKOM MaTepuase. Ciesl UMeeT HEBBIACPKAHHY IO
penbeHOCTh, MECTAMH 3aMETHO TOHMIKAETCSI U MOYTH MpepbiBacTcs. [1oBepXHOCTH cliena poBHAas
rIajKas Wik TMOKPhITa HEPEeryJIsIpHBIMU TONIEPEYHBIMU HacedkaMu. [lepexol BO BMeNIAlONIUE CIOU
TO TIOCTENEHHBIN, TO JOCTATOUHO PE3KUil. BHYTpeHHsISI MOBEPXHOCTh, OTPAHUUYCHHAS OBAJIOM, CJIa00
OyrpucTasi, yIIOLUIeHHAs, MOKET HECTH OJUHOYHBIE paluaibHble MUKPOOOPO3IKH.

3ameuaHus. M300paxeHHbI BeKKkepoM dK3EMIUISp SBISETCS CISITKOM MSTKOTO OKPYTIIOTO
obbekTa. B mporecce 3axopoHeH s 00BEKT ObLT CMSIT, O YeM CBUACTEIbCTBYIOT B YaCTHOCTH CyOpau-
aJpHbIe 00p03KU. MOeT ObITh cienkoM Aspidella terranovica nIoXol COXpaHHOCTH. MECTOHAXOX-
nenue Main. Psyssk.

Pox Curvolithus Fritsch, 1908

Jduaruo3s.OTCyTCTBYET.

Curvolithus? davidis Webby, 1970
Onucanune (bekkep, Kumka, 1991). Cnex coxpansieTcst B BuJie MO3UTUBHOTO ceMupebeda
B MayKe MepeciianBaHusi OOPIOBHIX aJIEBPOJIUTOB U ajeBponennuToB. Cien cyOropu30HTaIbHBIH, Mps-
MOJIMHEHHBIHN NN HECKOJIBKO UCKPUBJIEHHBIH, TTIaJKOCTEHHBIH, CIIOXKEH aJeBpoINTOM. B mecTax nyu-
e COXPaHHOCTHU CJIe]l UMEET LICHTPasIbHbIN, HanboJee peiabeHbIN U NIMPOKHUI BaJUK U JBa 0ojee
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Y3KHX U MEHee peibe(HbIX BallMKa, OTACICHHBIX HEryOOKUMHU JIoKOMHAMU. B npyrux cimydasx mo-
KeT OBITh SIBHO BBIPaYKCH JIMIIb OIMH U3 OOKOBBIX BAJIMKOB HIIM BCSI CKYJIBIITYPa IIPOsIBIICHa ¢1a0o.

CpaBuenue (bekkep, Kumxka, 1991). Hanuuue y ciemoB Tpex BajJWUKOB TO3BOISET OTO-
KAecTBIATh ux ¢ Curvolithus? davidis. OOyCIOBIIEHHOE COXPAHHOCTBIO HEKOTOPOE OTKJIOHEHUE
OT XapaKTEePHOHW CKYJIBITYPHI HE MPEMSATCTBYET TAKOMY ONPEACICHUIO, TAK KaK M3MEHEHHSI ITPOUC-
XOJISIT IO JUTHHE OJTHOTO M TOTO K€ Clela, a He Ha Pa3HbIX dK3eMILUIApax. AHAJOTHYHbIC H3MEHECHU S
MOYXHO HaOJII0JaTh Ha N300pakeHUSIX TUIIOBOTO IK3EMILISPA.

3aMedaH® . DK3eMIULSIp He HaifueH, Gortorpadus omyodnukoBana (bekkep, Kumka, 1991,
tabn. 11, gur. 5). buorennas npupona UCKOMaeMoOro He MOKET OBITh MOATBEPKACHA. MecTOHaX0XKae-
HUe SImaHTay.

Pon Cyclomedusa Sprigg, 1947

Hduaruo3s.OTcyTcTBYeT.

Cyclomedusa sp.

Onucanue.OTCyTCTBYET.

3amedanus. KommekimonHslii HoMep He ykaszaH, ¢otorpadus omybaukosana (I'paxmaH-
KUH # 1p., 2010, puc. 15). JlaHHBIN 3K3eMIIIsAp, KaK U PsJl APYTUX MO3UTUBHBIX CJIENKOB C KOHIICH-
TPHUECKUM CTyIeHYaThIM penbedom, [I.B. I'paxxaankun u I I'epaec cunrarotr ocraTkamMu KOJOHUH
MEKpPOOpraHu3MoB HescHoM mpupons! (Grazhdankin, Gerdes, 2007). OgHako apryMeHTHI, TTPHBOIN-
MBIE 3TUMH UCCIIEAOBATEISIMU, TIPEJCTABISAIOTCS HecocTosTenbHbIMU (MBanmoB, 2016). Dx3emMIuisp
MOJKET OBITh OTHECEH K Aspidella terranovica (hpopma “Ediacaria”). Mecronaxoxenue YcbBa-Buyxa.

Pon Dickinsonia Sprigg, 1947

Hduaruo3s.OTcyTcTBYeT.

Dickinsonia sp.
Onucanue.OTCyTCTBYET.

3amMedanu . KommekITmoHHBI HOMep He YKa3aH, potorpadus onyomrnkoBana (I pak 1aHKmH
u ap., 2005, puc. 2r; 2010, puc. 26a). Mectonaxoxaeare CpuiBuIa-1.

Dickinsonia ¢ npooJIbHBIMU MOPIITMHAMHA
Onucanue.OTCyTCTBYET.

3ameuadu 5. KonnekuuoHHslii HOMep He yKa3aH, pororpadus onyonukoBana (I'paxkaankuH
u 1p., 2005, puc. 26). [Toxoxkne «IIpoaobHBIE MOPITUHED) TOCTATOYHO YacTO HAOIIOMAIOTCS YV BEp-
XOBCKHX, 3MIMHETOPCKHUX U €PrUHCKUX JTUKUHCOHUU 3UMHero Oepera (ApxaHrenbckas oosacts). OHU
HHTEPIPETUPYIOTCST KaK OCTaTKH MUIIEBapUTENbHO-pacpenenurenbioi cuctemsl (Dzik, Ivantsov,
2002; UBanmos, 2004). Mectonaxoxaeane CrliBuia-1.

Pon Diplichnites Dawson, 1873
Hduarumo3 (bekkep, 2013). JIBypsimHas ciemoBas MOpOXKKa, pasmeicHHAS MEXKIYPIIbEM.
OpUEHTHPOBKA Y/UTMHEHHBIX OTMEYATKOB B KAXKJOM PSAY MOYTH NEPHCHIUKYISIPHA MPOAOJIBHOMN
oCH criefa.

Diplichnites isp.
Tab6un. X, dur. 4

Onucanue (bekkep, 2013). dparmMeHT cie0BON JOPOKKH HA TIOBEPXHOCTH OOPIOBOTO IeC-
YaHWKA, B TIO3UTUBHOM TUNIOpeNbede B BUAC ABYX MEPUKINHAIBHO CXOSAIINXCS PSIIOB, Pa3lIeICHHBIX
MEXAYPAJIbEM — IIEHTPaIbHbIM TOHUKEHUEM IUPUHOHN 5-14 Mm. Kax 11 psij1 BKIIIOUAET OKOJIO IECAT-
Ka CcyOliapaieIbHbIX OTIIEYaTKOB €IMHON HAMIPaBICHHOCTH. CHMMETPHYHO PACIIOJIOKEHHBIE MTApHBIE
OTTEYaTKH MPEACTaBICHBI MPe00Ia aionMMI BEIITYKIBIMU U PEAKUMH BOTHYTHIMH Pa3HOBHIHOCTS-
mu. [lo mpocTupaHuio ofHa pa3HOBUAHOCTh HHOTIA CMEHSET APYTYI0. BHEITHSAS 9acTh YIIMHEHHBIX
OTIIEYATKOB KaXKJIOT0 Psiia 00BIYHO OoJiee KPYTO YeM BHY TPEHHSISI IEPEXOAUT BO BMEILAIONTY IO IOPOLY.
OTrevaTku Ce0BOM JOPOXXKH OpHUEHTHUPOBaHBI 1oJ] yriaamMu 60-90° o OTHOIIEHHUIO K IEHTPaJIbHON
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ocu crena. biuskas opueHTHPOBKa HAOIIOAAETCS U BO BTOPOM, HEMOIHO COXpaHMBILEHCS CIIeT0BOM
nernouke. ToyeyHble OTNEYaTKH, PACCMAaTPUBAEMbIe KaK CIIEIbl KOT'TEeH, COXpaHWIHCh (pparMeHTapHO
BO BHEIITHEH KpaeBoil 30He MeX Iy paabs <...>. [lo-BuamMomy, cieq oTpakaeT NepeBHKeHIe OnaTe-
paTbHO CHUMMETPUYHOTO OPraHU3Ma C KOHEYHOCTSIMH MOJTYKPYTJIOTO CEUSHHUSL.
CpaBueHHe. CBocoOpasne IK3EMIUISIPA ONPEACTSICTCS €T0 TEPUKINHAIBHBIM 3aMBIKAaHUEM.
3ameuanus. OparmMentsl AByX (?) moctpoek mnajneomacuuxHun pona Palaeopascichnus
(P. renarius, cM. 3aMeUaHUs PU OMUCAHUU poja). MecToHaxoxkaeHre Mai. Psy3sk.

Pon Ediacaria Sprigg, 1947

Jduaruo3s.OTCyTCTBYeT.

Ediacaria flindersi Sprigg, 1947
Ta6um. 11, pur. 8

Onucanue (bekkep, 1996). ®parMeHT yIIOUICHHOTO OTIEYATKA, B KOTOPOM BBIJCISIOTCS
TpH 30HBI. BHENIHSISI 30Ha B BUJIC CITA0OBBIMTYKIJIOTO HEITUPOKOTO BallMKa HECET TOHKYIO, HE MOIHO-
CTHIO COXPaHUBIIYIOCS, PaUaIbHYI0 U KOHIIEHTPUUECKYIO CTpyidaTocTh. Kpall oTmedarka peskuii,
MECTaMU OCJIO)KHEHHBIN KOHIICHTpUYeCKOW Oopo3akon. CpeiHsis 30HA JUCKOBHJIHAS, JIMIICHA SICHO
BBIP@KCHHON CKYJIBITYPbl. BHYTpEHHsIsI 30Ha OTUYETIMBO MPOSIBIISICTCS B HEraTUBHOM MUKpopeibede.
Cnabo BO3BBIIAOIINANCS [IEHTPATBHBIA OyTOpPOK pas3/ielieH Ha HECKOIBKO JIOJIEH W MMEeT CIIOKHOE
CTpOEHHUE.

Cpasuenue (bekkep, 1996). PaccmarpuBaemast popma O1m3Ka K TOJOTHITY, HHIUBUIYaTh-
HbIE OCOOCHHOCTH 3aKJIFOYAIOTCS B MEHBIIIEM pa3Mepe W CIadoM MPOSBICHUU PaJHaibHON CTpyiiua-
TOCTH, KOTOpasi MpUOOpETaeT CYIIECTBEHHOE 3HAUeHHe Tpu 00ocobnenuu ot Tirasiana disciformis.

3aMeuaHus. UaauBuayanbHele 0COOCHHOCTH 3K3EMIUISIPA HE BBIXOIST 3a IpeJeIbl Bapua-
uuu Aspidella terranovica (popma “Ediacaria”). Mectonaxoxaenne CoCHOBKA.

Pox Elasenia Fedonkin, 1983

Hduaruos (bekkep, 1996). Menknii TUCKOBUIHBIN OpraHu3M, COXPAHUBIINICS B TO3UTUBHOM
runopensede B BUIE HOIyc(HEPUIECKOTo CIIeTKa, BHYTPEHHSSI 30Ha KOTOPOTO 3aHsATa OTHOCHTEIBHO
KPYIHBIM LEHTPAJIbHBIM JUCKOM, a BO BHEIIHEH KOJBbIIEBOH 30HE PACHOIOKEH PsJl MEJIKUX KPYTJIBIX
OyTrOpKOB, MPUJIETAIOMINX K HEHTPaIbHOH 30HE.

Elasenia (?) sp.
Ta6m. I, ur. 8
Onucanue. OTCyTCTBYET.
3amMeuanusd.Ha oOpasue npeacTaBieHsl 1Ba TECHO COMMKEHHBIX TTO3UTUBHBIX CIIEKa, pac-
IIOJIOKEHHBIX Ha KPOBJIE CJI0s ecyaHuka. MHTepnperanus nx Kkak OMOreHHBIX 00BEKTOB HYXKAAETCs
B JOTIOJIHUTEIBHOM 000cHOBaHMHU. MecTtoHaxoxaenne COCHOBKA.

Elasenia uralica Bekker, 1996
Tab6m. 11, pur. 9

Onucanune (bekkep, 1996). PenpedHbIli OTIMEYATOK YETKO OTPAaHWYEH KPAaeBBIM KOHIICH-
TpudyeckuM BaiukoM. CBoeoOpa3ue CTPOCHHS BHEUIHECH 30HBI 3aKIIOYACTCS B HAJTUYHHU OKPYTJIBIX
OyTOpKOB, OOBIYHO OTOXKJICCTBISIEMBIX C TOHAAaMU. byTOpKH MPUMBIKAIOT ¢ OTHON CTOPOHBI K IICH-
TpPaJbHOMY JIACKY, & C APYTOH — K KPa€BOMY BAJIMKY U COCTOSIT M3 KPAeBOTO MOHATHS M HEOOIBIIIOTO
MOHUXKEHUS. JpyruM CylIeCTBEHHBIM KOMIIOHEHTOM BHEIIHEH 30HBI ABJISIOTCS PEIKUE paaualibHbIC
0OpO3IKH, KOJIUIECTBO KOTOPHIX HE MeHee TpeX. OHU OTXOAAT OT MEHTPATHHOTO TUCKA M YTHIKAIOTCS
B KpaeBOMl BaJuK, pa3eiisisi BHEIIHIOW 30HY HAa HECKOJIBKO CEKTOPOB. LIeHTpasibHbIi JUCK NPUTIOIHST
HaJl BHELIHEN 30HOM U CONEPKUT OTUETIIMBBIA OpajibHBIN LIEHTP.

CpaBuecuue (bekkep, 1996). PaccMoTpeHHBIN opraHu3M, COXpaHsst 00IIIe 0COOCHHOCTH TH-
ITOBOT'O BUJIa, OTJIMYAETCS PalualibHOW PeOPUCTOCTHIO M MMPUCYTCTBUEM OPAJILHOTO IIEHTPA.

3aMeuaHu . Mckonaemoe sIBISETCS Bapuallel COXpaHHOCTH Aspidella terranovica (hbopma
“Ediacaria”). Mectonaxoxaenune KapaaiopT.
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Pon Flexorhaphe Kappel, 2003

Huaruos3 (bekkep, 2013). HeBeTBHCTBIC CiI€/IbI HEOOIBIIOTO JUAMETPA C MEAHIPAMHU IIEPBOTO
TOPSIIKA OOJBIIION aMILTUTY IBI, HE BCETJIa YETKO HATPABICHHBIMHU.

Flexorhaphe crassa (Heer, 1877)
Tabn. X, ¢ur. 2

Onucanue (bekkep, 2013). MeanapupyroImuii cjie] Ha TOBEPXHOCTU OOPIOBIX aJCBPOIIH-
TOB W aJIEBPOTEIUTOB. MeaHAphl MapaiedbHbIe, CKAaThle, MPSIMOIUHEHHBIC WIH CIa00 BBITYKJIBIC
¢ pe3kuMu neperndamu. Ha MmoBepXHOCTAX OTHEUaTKOB HAOMIOAAETCS HEperysspHas IMolepedHas
pedpucTocThb, 000cOOsIONMAs PA3IMYHbIC MO MPOTSIKEHHOCTH CerMeHThl. CONIM)KEHHBIC MEaH Ph
00pa3yioT YIMHCHHYIO OJHOHAIIPABJIICHHYIO CIHpalb. B momepednom cedenwu ¢Gopma xoja
OT KpPYTJIOi 70 yTutomeHHoW. Hopka cioxkeHa maTepuaiioM cyocTpara.

Cpasuenue (bekkep, 2013) <no cymu, 3ameyanus>. bauzkue MeaHPbl U3BECTHHI B BEH/I-
kemOpuiickux ciosx Yenmen Ainenn Hwiodaynmrennma. HOxHoypansckue F. crassa OTIWYAIOTCS
oT Nereites irregularis OOnbIIeld TPSIMOJIUHEHHOCTHIO CErMEHTOB MeEaHJp, MEHBIIECH CKATOCTHIO
Y KPYIHBIMH pa3Mepamu.

3aMevaHus. OTHeYaTKH HEMOYKH CHKATBIX KAICyJ KPYITHON IIOCTPOMKH TTajIeonaciiX HH I
P. delicatus (cm. 3ameuanus npu onucanuu poaa Palaeopascichnus). Mectonaxoxaenue Main. Psy3sk.

Pon Furculosus Roniewicz et Pienkowski, 1977
Hduaruos.OTcyTcTBYET.

Furculosus carpaticus Roniewicz et Pienkowski, 1977
Ta6xa. VII, ¢wur. 1

Onucanue (bekkep, Kumka, 1991). Cinenbl cOXpaHSIOTCS B BHIE TTO3UTHBHOT'O THITOpENIbeda
B MIaYKE TOHKOT'O MepeciianBaHusi OOPIOBBIX aJI€BPOJIUTOB U aJ€BPOICINTOB, OHU BBITIOJIHCHBI aJICB-
POJIUTOM HJIM MCJIKO3CPHUCTBIM IMECCHAHHUKOM. Banuku na IIOAOIIBE CJI0S HepeI‘I/I6aIOTC$I U UMCHOT
napaJuieTbHble YIIMHEHHBIE OKOHYAHUS WU 00Jiee KOPOTKHE, HECKOIBKO cxoasiuecs. [ [oBepxHOCTH
BAJIMKOB TJIAJKast, IEPEX0JI BO BMEIIAIONIY O IIOPOY TUTaBHBIN.

CpaBuenue (bekkep, Kumka, 1991). OnuceiBaembie ClIeabl )KU3HENSATEIBHOCTH OTINYAIOT-
Csl OT TOJIOTHIIA TEM, YTO 00pa3yIOT HECKOJIBKO MEHEE CXKAThIE MePETHOBI <...>, FIK3eMILISIp <...> OTIH-
Y4aeTCs JUNIb 00Jiee KOPOTKUMHU, CXOISIIIUMHUCS OKOHYAHUSMH, DTOT IK3EMILISIP BHEIIIHE HATIOMUHACT
Gyrolithes polonicus Fedonkin, HO U3y4eHHe NMEePHCHAUKYJISIPHOTO HAIIACTOBAHUIO Cpe3a MoKa3ao,
YTO cieq He 00pa3yeT XapaKTePHOU ISl 9TOr0 BUJa BEPTUKAIBHO OPHEHTHPOBAHHOW CITHPAJIH.

3ameuaHus. Mckonaemoe sBIsieTCS MPOCTHIM ropu3oHTanbHbIM ciienoM (Kolesnikov et al.,
2015); ero oTHecenue K poay Furculosus Hyx)maeTcs B 000CHOBaHHH. MecToHaXOXAcHUE SIMaHTay.

Pon Fustiglyphus Vialov, 1971
Huaruo3s (bekkep, 2013). ['opu3oHTaIBHEIC TUIUHAPUYSCKUE CICIBI PA3TMIHON MPOTIKEH-
HOCTH C YeTKOBHIHBIMH, O0JIee UM MEHEe PETYISIPHBIMH PACITUPEHUSIMU, 0€3 IPU3HAKOB BETBIICHUSI.

Fustiglyphus annulatus Vialov, 1971
Taou. VII, dur. 4

Onucanue (bekkep, 2013). Coueranue B MO3UTUBHOM THITOpENbede ABYX MPIMOTUHEHHBIX,
HO Pa3JIMYHBIX MO Pa3Mepy CErMEHTOB eAMHOro ciena noj yriaom 110° Ha Gombiiem cermente 060-
cobusiercst 8 OycOnomoOHBIX YTONIIEHNUH, H30JMPOBAHHBIX WIIH MAPHBIX, TECHO MPUMBIKAIOIUX JIPYT
K Jpyry. @opma yTONIEHHUI JIWIIEHA TIOCTOSHCTBA M NPUOIMKACTCS B OJHHUX clydasx K chepo-
HJANBHOU, a B IPYTHX — K yalieoOpas3Hoil. B mpenenax KOPOTKOro, HO HECKOJBKO 00jiee MIHUPOKO-
ro cerMeHTa HaOJIOAAeTCsl TOJIBKO OIHO YalieoOpa3Hoe yTOJdIeHHe. Bce paciimpeHus: HaHW3aHbI
Ha Y3KWUH TOPU3OHTAIBHBIM HUIUHAPUYCCKUN CTEPKEHb, KOHTYPBI KOTOPOI'O IMPOCMATPUBAIOTCS
B MPUKOHTAKTOBBIX 30HaX OycomomoOHBIX y3noB. O0a cerMeHTa ciefa 3aBepIIAlOTCS IMUPOKUMHU,
HECKOJIBKO J1e()OPMUPOBAHHBIMU BaJMKAMH, JIMIIEHHBIMH YETKOH CTPYKTYpPhl M (DUKCHPYIOIINMH,
MO-BUIMIMOMY, TIPOJIBHIKEHHE TIPOJIIOCEPa Ha TIOBEPXHOCTH cyOcTpara. ByconomoOHbIi ciie HajlokeH
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Ha HECKOJIBbKO MPHUIOAHATYIO YacTh cyOcTpara auaMeTpoM 44 mwm. IlonHaTrne oT4eTnuBO 060C00IS-
€TCsI Ha IOBEPXHOCTH TOHKO3EPHUCTOTO MeCYaHnKa 0Jaroapsi KpyroBbIM TpEIIMHAM, MApKHUPYFOITUM
ero koHTyp. CoHaxoXk/IeHHe OycOnomoOHBIX H OKPYTIIBIX (OpM Ha MOAHATHU CyOCcTpaTra OTMedaeTcs
u cpenu Apyrux mectoHaxoxaeHui (Ilogonus u np.).

Cpasueunue (bekkep, 2013). Ypansckuit 6yconoqoOHBIN ciaen 6JU30K, HO HE UICHTHYICH
MenoBbIM dk3emIursipaM [loabckux Kapmar. CBoeoOpa3HBIMU 4epTaMH JIPEBHETO ciela SBISETCS
1e(OPMUPOBAHHOCTH KPAaeBbIX 30H U KPUBOJIMHEHHOCTH CTepkHS <...>. biu3kue mo Bo3pacty Oy-
coroo0HbIe OMOTTU(BI Pa3BUTHI HE TOJBKO Ha Ypaje, HO, O-BUIUMOMY, U B [lojonuu, rae oHu
OIHCaHbl Kak Atakia vermiformis Palij nim kax AUCKOBUAHBIC CIENKH C MPHUMBIKAIOIIUM YepBe-
00pa3HbIM TEJIOM <...>,

3aMedaHU . DKIEMIUISAP MOXKET OBITh KaK IJIOXO COXPAHUBIIUMCS CJIEIOM, TaK U CEAMMEH-
TOJIOTUYECKON CTPYKTYpoil. UMeromuxcst JaHHBIX HEJIOCTATOYHO JIJIsl yCTaHOBJICHUSI OMOT€HHOM MpH-
pozbt oopasia. MecroHaxoxaeHue Mai. Psyssik.

Poxn Garania Bekker, 1996

Hduaruno3s (bekkep, 1996). HeGomnbimoir Meay30MaHBIA OpPraHW3M 30HAJIBHOTO CTPOCHUSL.
OO6muit 061K HOPMBI OIIPENEICTCSI COYCTAHUEM IMUPOKOH IICHTPATBLHON 30HBI, pa3IeJICHHON paIn-
aJIbHBIMU OOPO3JIKAMU Ha PSJI TYCCK, U Y3KOT0 KOHYCOBHTHOT'O BHEIITHETO 0OpaMIICHUST KOHIICHTpHYE-
CKOT'O CJIOKCHHSL.

Cpasuecuue (bekkep, 1996). LlenTpanbHas 9acTh JK3EMIUIApa HECKOJIBKO HATIOMHHACT
Protoniobia Sprigg, HO BHEIIHKE 30HBI COBEPLICHHO HE CONOCTaBUMEI. B oTinume ot Bonata Fedonkin
XapakTepu3yeTcs HEMHOTOYHCICHHOCTBIO PaHallbHbIX OOpO3JIOK, CXOASIIUXCS B LEHTPE, a TAKKe
KOHYCOBHUHOCTBIO Y3KOU BHEITHEH 30HBI.

Garania petali Bekker, 1996

Onucanue (bekkep, 1996). Cepus pacxomsamuxcs paguaabHBIX O0PO3A0K JACTUT MEHTPATh-
HY0 30HY Ha OKPYTJIbIC JICTIECTKOBUIHBIC JOJTH, XapaKTEPU3YOIIHAECs OOBIYHO HETaTHBHBIM PEThe(OM.
OTYETINBO IMpOsBJICHA CUCTEMA ABYX NEPHICHAUKYIAPHBIX TUAMCTPOB, Pa3ACIA0IMX HCHTPAJIbHY IO
30HY Ha YeThIpe HanOojiee KpyIHBIC IOJIH, OYepPTaHUs KOTOPBIX YCIO)KHEHBI JOMOIHUTEIHHON pe-
OpucTocThi0. PeOpUCTBIN y30p HE TPOXOIUT BO BHEIIHIOK Y3KYIO 30HY, HHOT/]a BRIKJIMHUBAIOIIYOCS
n3-3a NOABCPTHIBAHUSA KPAaCBbIX yacTel opraHnusma. KOHYCOBI/II[HI)IC O4YCpTaHM OTIICYATKOB XapaKTe-
PHU3YIOTCS KOHIIEHTPUYECKOH 30HATBHOCTHIO.

3ameuanus. [onotun He HaiaeH, gortorpadus omyodmukosana (bekkep, 1996, Tadxn. 111,
¢ur. 5). HeBO3MOKHOCTh M3YYUTH 'OJOTHUI HE TO3BOJISIET CAENATh KAKUX-THOO 3aKJIFOUYCHHN O TpHU-
pone mckormaeMoro. BeposiTHO, oOpa3ser sSBISETCS CPOCTKOM HECKOJIBKUX HWHIWBHAYYMOB Aspidella
terranovica. MectonaxoxaeHue CoCcHOBKA.

Pon Gordia Emmons, 1844

Huaruo3s (bekkep, 2013). [opu3oHTaNbHBIE CBOOOAHO U3THOAIOIINECS, HE BETBUCTHIE, HO TIE-
peCceKaroIrecs ClIe/bl IOCTOSHHOTO JIMaMeTpa, 00pa3yolue XapakTepHbIe eTiico0pa3Hbie HopMBbI.

Gordia arcuata Ksiazkiewicz, 1977
Tabm. 1, pur. 4a, 406

Onucanue (bekkep, 2013). B no3utnBHOM cemupenbede Ha TOBEPXHOCTH IIMTYATOrO Iec-
YaHUKa MHOTOYHCIICHHBIE Pa3INYHO OPHEHTUPOBAHHBIE apKOMIOJOOHBIE TYTH, PACKPHITHIE U 3aMKHY-
Thle oBaJjIbl. KOpoTKHe ciieqbl ¢ I1a1K0M IOBEPXHOCTBIO COMMKAIOTCS, YTHIKAIOTCS U IEPECEKAIOT APYT
apyra.

CpaBuenue (bekkep, 2013). Ypanbckue uxaHopoccuanu mo Mophooruu, MIMPUHE HOPOK
I0AOOHBI OJIMTOLIEHOBOMY T'OJIOTHILY, OTJIMYAsiICh MEHbILEH IIIOTHOCTBIO 3aceeHus cyocTpara <...>.

3ameuanusa (bekkep, 2013). PoBHyt0 MOBEpXHOCTh TUIMTKH MOKPHIBAIOT CIEMKH MEIKHX
OKPYTJIBIX 00pa30BaHMM, a TAK)KE KOJIbIIa TAKOI'O )K€, KaK CICNKHU AHaMeTpa U (parMeHTh! KoJIell pas-
JMYHON ONHOTHI. bruojornueckue 00bEKTHI, 10 KOTOPHIM C(HOPMHUPOBAHBI CICTIKH, UMEITH H30METPUIe-
CKY10, BEPOSITHO, CPepriecKyto GopMy, IIIOTHBIE CTEHKH M MOTJIH KaKHMM-TO 00pa30M MPHUKPETIIATHCS
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K MOBEpXHOCTH rpyHTa. OOOJIOUKH JIOMHYBIIMX CHEP OCTAINCH HA MECTEe M Al Havyalo KOJbLaM
W Jyram, BUJIMMBIM Ha oOpasie. Mckomaembie peicTaBiIsIOT co00il pa3IMdHbIe BapUaHThl COXPaH-
HocTH Beltanelliformis minutae Mcllroy, Crimes, Pauley, 2005 (cM. cooTBeTCTBYIOMMI Taparpad
npu onucanuu Gordia marina n Intrites punctatus). OHU UAEHTUYHBI 00pa30BaHUAM, COOPAHHBIM
B TOM K€ MECTOHAXO0XKJICHUH, HO olpeaeeHHbIM bekkepom kak Intrites punctatus. HemocpeacTBeHHO
caM ONMCBIBaEMBIN 00pa3erl MPONUCXOIUT U3 MECTOHAXOKICHNsT MaHalicy.

Gordia marina Emmons, 1844
Taoun. 1, pur. 4a, 40

Onucanune (bekkep, 2013). Crenpl Ha MOBEPXHOCTAX MEIKO3EPHUCTOTO MECYaHNKa B (hopme
HEBETBSIIMXCS TOHKUX, TO PE3KO M3THOAIOIUXCs, TO MOJOruX IyT. Jyru mepecekarorcs, HO KaKoro-
1100 3aKOHOMEPHOT'0 PUCYHKA YacTO He 00pa3yloT. XapaKTepHbIE NeTIC00pa3HbIe XOIbI OSBISIOTCS
HE PEryJIsIpHO U UMEIOT TO OBaJIbHBIE, TO YTIIOBATHIe ouepTaHusA. OTMEYaroTCs Ce/bl B BUAE 3aMKHY-
TBIX UJIM TIOTY3aMKHYTBIX BOCBMEPOK. 3aMI0JTHEHNE HOPOK HE OTIMYAETCS OT BMEIIAIOLIEro cyocTpara.

3ameuanus. Ha npuBeneHHbix (otorpadusx 3K3eMILIIPOB, ONpenesieHHbIX Kak Gordia
arcuata u G. marina (bexxep, 2013, Ta6un. I, dur. 12, 13), n300paxeHsI pa3HbIe YIACTKH TOBEPXHOCTH
oHOM mnuTku. MecToHaxoxaeHue Manaiicy.

Pon Harlaniella Sokolov, 1972

Huaruos3s (bekkep, 2013). [IneTeBuaHBIC, HECKOIBKO CKPYUYSHHBIE OTIIEYATKHU C YETKOW KOCOU
MOPIIMHUCTOCTBIO.

Harlaniella uralica Bekker, 2013
Taoun. VII, dur. 7

Onucanue (bekkep, 2013). Ha BepxHeil MOBEpXHOCTH aJIEBPOJIUTA OTHOCUTENIBHO MPSIMOJIH-
HEWHBIA BBITYKJIBIM ClIe ¢ YETKOM, HO HEPETyJISIPHONH KOCOM MOPIIMHUCTOCTBIO. BOpo3aku ogHOHA-
IIpaBJICHHBIE CyOnapasieibHble MOA YIIIoM 0Kouo 20° pa3AeisioT OTHEeYaToK Ha Pa3JInyHbIE 110 JJIMHE
YYacTKH.

Cpasuenue (bekkep, 2013). B otmuuue ot H. podolica xapakTepusyeTcs peakoi U HeEpery-
JIIPHOM MOPILIMHUCTOCTBIO MPSIMOTMHEHHBIX OTIICYATKOB.

3aMeuaHusd.B komreknun bekkepa oOHapyKeH TOIBKO TOJOTHI, SIBIASIOUUNACS IMHEHHBIM
CJICIIKOM HeOOoub1I0H AyinHbl. Ha 01HOM 13 ero y4acTKOB BUJIHO IISITh HIIM IIECTh KOCBIX 0OPO3.1, HAIo-
MUHAIOMKX HACEUKH, XapaKTepHbIe AJis BUI0B pona Harlaniella (VMIBannos, 2013). Pacnpoctpansior-
cs1 11 OOPO3/bl Ha BECh CIIETIOK M HACKOJILKO 3aKOHOMEPHO X MPHUCYTCTBHE, YCTAHOBUTH HEBO3MOKHO.
Marepran HaCTOIBKO CKY/IEH, YTO OTHECeHHEe oOpasna K pony Harlaniella, a Tem Oonee BbIeIeHUE
ocoboro Bua, HEKOppPEeKTHO. OOpa3zer MOXKET MPEACTABISATh COOOH CIIETIOK TPOCTOr0 MPSIMOTO cieaa
(Kolesnikov et al., 2015). Mectonaxoxaeaue Mai. Psay3sik.

Pon Helminthopsis Heer, 1877

Oduaruos (bekkep, 2013). HeperymnsipHo MeaHJpUpYIOLIUE TOPU3OHTATIBHBIC CIIC/BI, OOBIYHO
HE NIEPECEKAOLINECS U HE BETBSLIUECH.

Helminthopsis cf. granulata Ksiazkiewicz, 1977
Ta6u. VII, ¢ur. 3

Onucanue (bekkep, 2013). Ha momomBe 60pIOBOTO aJIeBPOTUTA HECKOIBKO CyOmapaieib-
HBIX TPAJOB C PA3JIMYHBIMU CHHYCOWJIAJIBHBIMH, TOJKOBOOOPA3HBIMH, TOYTH MPSIMOJIUHEHHBIMU
Y Jla)Ke apHBIMU CETMEHTaMU, KOTOPBIE Yepey0TCsl 0€3 SICHOU mociieoBaTeibHOCTU. KOHTYpHI cer-
MEHTOB HE BCerjia YeTKHE, a COUJICHEHHUE JIOCTATOYHO PE3KOe, U MECTaMH HapyIaloliee eJIMHCTBO TPa-
exTopru. [ToBepXHOCTh CIIEIOB TOHKO OPHAMEHTHPOBaHA OOPO3JKaMHU U Pa3HOPOIHBIMH OOpOaBKa-
MH, OBaJIbHBIMU, IIPOJIOJILHBIMY U TIONIEPEYHBIMU K OCH HOpOK. OpHaMEHTAIIHs HEe PeryJisipHas, Ha O]l
HUX CETMEHTax 4acTas, Ha ApyTux — peakas. [llupuna u penbeHOCTh HXHUTOB 3aMETHO U3MEHSETCS.

CpaBuenue (bekkep, 2013). [onorun u3 nonsckux Kapnar O1u30K ypasbCKOMY dK3EMILIS-
Py, HO uMeeT OoJiee KpymHBIH pasMep <...> CBoeoOpasue ypaJbCKOMY Ciedy MPUAAl0T HEMHOIO-
YUCIIEHHBIE CErMEHTHI C IBOIHBIM TPaJIOM.
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3ameuadus. CKOIIEHHE MO-Pa3HOMY H30THYTBIX CTEPIKHEH, KOTOPbIe MOT'YT OBIThH CIENKa-
MU ropu3oHTalbHBIX HOpoK (Kolesnikov et al., 2015) uinu BHyTpeHHUMU cliennkaMu TpyOok. MecToHa-
xoxaeHne COCHOBKa.

Helminthopsis hieroglyphica Wetzel et Bromley, 1996
Taou. XI, ¢ur. 3

Onucanmne (bekkep, 2013). Ha moBepxHOCTH alieBpOJIUTAa TOHKHE MEAHAPUPYIOIINE HUTH.
Meanapsl UpoKue U Heperyspable. Cien 00pa30BaH yCTOMUNBBIM COYETAHUEM OTHOCHTEIBHO MPsi-
MOJIMHEWHBIX M IOJIOT0 CHHYCOUJANBHBIX CErMEHTOB, Pa3jIMYHbIX MO pa3Mepy W HANpPaBICHHOCTH.
CTBIKOBKA CEIMEHTOB JIOCTATOYHO YeTKasl, 0€3 pa3pbiBa eJJUHCTBA Tpala. [loBepXHOCTH clie/ia TUIIeHa
IIPOAOJIEHOTO OPHAMEHTA, HO HECET HEPETYIISIPHYIO cl1a00 penbeHyI0 MONepeuHyIo I TPUXOBKY.

3ameuaHu 5. ToHKHE THHEHHBIE CIIEMKH, pacToiiaralolrecs Ha MOAOIIBE OJTHOTO U3 CIIOWKOB
BHYTPH IaKeTa TOHKOCJIIOUCTHIX aJI€BPOIUTOB. VIcKonaeMble MOTyT OBITh CJIEIIKAMHU I'OPU30HTAIBHBIX
Hopok (Kolesnikov et al., 2015), a Takke cKaThIX TPyOOK WJIM CTEP)KHEH BOJOPOCIIEBOW MPHUPOIBL.
Mectonaxoxaenue Hyryum.

Pon Helminthorhaphe Seilacher, 1977

Hduaruo3s.OTcyTcTByeT.

Helminthorhaphe miocenica (Sacco, 1888)
Ta6n. X, ¢ur. 8

Onucanue.OTCyTCTBYET.
3aMeuaHusda.PparMeHT MOCTPOIKH MasieoNnacuuXHu bl pona Palaeopascichnus (cM. 3aMeyda-

HUSI TIPU ONTUCAHWU 3TOT0 poaa). Ha oOpasiie BusieH HU3KOpeIbepHBINA OTIIEYaTOK OJJHOPSTHOHN IIeTI0U-
KU KPYIHBIX Kancyi. MecToHaxoxaeHnue MeHaIuMm.

Pon Inaria Gehling, 1988

Hduaruo3s.OTcyTcTBYET.

Inaria sp.
Onucanue.OTCyTCTBYET.
3ameuadu 5. KonnekinmonHslii HoMep He yka3aH, pororpadus onyonukoBana (I'paxaankuH
u np., 2005, puc. 2a). K aBcrpanuiickomy pony /naria I'paxagankun (Grazhdankin, 2000) ommbodano
OTHOCHUT HETaTUBHbIC oTrieuaTKu Aspidella terranovica. Mectonaxoxaenue ChUIBHIIA-3.

Pon Intrites Fedonkin, 1980

Huaruos3 (bekkep, 1992). Cepust MeTKnX KapaBacoOpa3HBIX CICIKOB C YTIyOJICHUSMHU B CPE/I-
HEH JacTu Kaxjoro u3 HuX. OdepTaHus CICMKOB M allMKAJIBHBIX YIIyOJCHUN HE BCETIA BBIPAKEHBI
B onHOM cepum. Ciiel COXpaHIeTCs Ha HUKHEH TTOBEPXHOCTH CJIOSI.

Intrites punctatus Fedonkin, 1980
Tabu. 1, pur. 3a, 36

Onucanue (bekkep, 1992). Ha moBepXHOCTH CEPHIX AJIEBPOJIMTOB MHOTOYUCICHHBIC CIICIBI
JKWU3HEACATEIFHOCTH B BHJIE TIPSIMBIX IMUIUHAPUYECKUX U CIIETKA HAKJIOHHBIX KOHYCOBUIHBIX CIIETI-
koB. [IpeoOmagatoT Menkue GoOpMbl, Cpear KOTOPBIX BBIACISIOTCS OAMHOYHBIE Oojiee KpyIHBIE pa3-
HOBUJHOCTH. B cBoei IEeHTpalbHOM YacTH Ha 3aKPYITICHHBIX OKOHYaHMSIX CICTKH HECYT HEeOOIbIIOe
yTIyOIleHue.

CpaBueHnuce (bekkep, 1992). [To cBouM MOP(HOIOrHIECKUM U, BO3MOXKHO, OTYACTH I'CHETHYC-
CKMM OCOOEHHOCTSIM paccMaTpHUBaeMBbId TAKCOH OJM30K K Masie030UCKUM Bergaueria <...>. OTnnung
3aKITI0YAIOTCS B MHBIX, CYIIIECTBEHHO MEHBIIINX pa3Mepax MpeICcTaBuTeNe TaKCOHa [ntrites, BHISBIICH-
HBIX B OoJiee ApeBHEH cTpaTurpaduyeckoi HULIE.

3ameganusa. OpuruHaabHBIE dK3eMIULIPEI K padore 1992 r., mpoucxomsmue U3 OaKkeeB-
CKOH CBHTBI, B KoJuleKuMH bekkepa He oOHapyxeHbl. VIMEIOTCS SK3eMIISpbl U3 OACHHCKOW CBUTHI,
n300pakeHHble, HO He omucaHHbie B padote 2013 1. Ha nmimTKe BUAHBI MHOTOYUCICHHBIE OKPYTIIbIE
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CJICTIKU Pa3HOM BBICOTHI, PABHOMEPHO MMOKPHIBAIOINNE IIaJIKYI0 TIOBEPXHOCTh HAIIACTOBAHUS, BEPO-
ATHO, ABJIAIOUIYIOCA OTIICHATKOM MI/IKp06HOI'O mara. Crienku OKpPYXarT XapaKTCPHBIC KOJIbLLCBLIC
00po31KH, 00pa30BaBIIHECcs BCICICTBIE HEPABHOMEPHOTO YINIOTHEHHS MaTepHaia cienka 1 Hecyei
ero nmoposl. M3penka HaOMOMA0TCS SIMKHU OT BBITIABITMX 00BEMHBIX CIIEKOB. McKomaembie HIeHTHY-
HbI Beltanelliformis minutae Mcllroy, Crimes et Pauley, 2005 (Mcllroy et al., 2005) u, ckopee Bcero,
SIBJISIFOTCSI CIICMTKAMH MEJTKUX TUIOTHBIX MHUKPOOHBIX KOJIOHHU, HEKOT/[a 3aKPETJICHHBIX Ha MOBEPXHO-
cti MukpoOHoro mata (Ivantsov et al., 2014). [Toxoxxue ocTaTKu HAaWJCHBI B 3UIBMEPIAKCKON CBUTE
IOxno0TO Ypana (I'paxknankus u 1p., 2012). HemocpeacTBeHHO caM OIHUCHIBAEMBI 00pasers Mponcxo-
JIUT U3 MECTOHAXOXIeHUsI MaHaiicy.

Pon Isopodichnus Bornemaun, 1889
Hduaruos.OTcyTcTBYET.

Isopodichnus isp.
Tab6u. V, ¢ur. 6, tadiu. VII, ¢ur. 8

Onucanaue.OTCyTCTBYET.

3ameuanus. Ox3. HHUI'P my3zeit, Ne 73/11406 — cnenku B BuJEC KOHYCOB C YIJIOBATHIMH
BEpILIMHAMHU, PACCESTHHBIC 110 MOIOIIBE TOHKOTO CJIOS IeCYaHNKa; OMOTeHHAs TPUPOJIAa UX HEOUSBHIHA.
Ox3. IHUT'P mys3eit, No 72/11406 — omMHOYHBIN CIy9ailHBIN CIETIOK Ha ITOIOIIBE TOHKOCIOHUCTOTO
MeCYaHMKA; 1151 YBEPEHHOTO0 OTHECCHMSI CTPYKTYPBI K ciieZiaM, TeM OoJiee, K OIPEACICHHOMY UX POAY,
HY’KHO OOJIblliee KOTHYECTBO MaTepuaia. MecroHaxoxaeHust bon. Psyssk u Mai. Psyssik, cooTBet-
CTBCHHO.

Pon Iterichnus Bekker, 2013

Huarumo3 (bekkep, 2013). IlpsMonuHelHbIC THIUHAPUYCCKHE HOPKH C OOJIHUIIOBAHHBI-
MH BHEITHUMH ¥ BHYTPEHHUMH TOBEPXHOCTSIMU. BHEWIHsSs OpHaMEHTalHs OBallbHAas, CEKyIlas
[0 OTHOILEHUIO K OCH CJIeAa <8epOsMHO, UMEemcsl 8 8UdY, YUMo UCKonaemoe npedcmasisem cooou
MpyOKY, BHEWHAS U HYMPEHHAA NOBEPXHOCIU KOMOPOU PA3IUYAIOMCS NO CKYIbNMYpe: Ha Heul el
NOBEPXHOCIU UMEIONICA O8ANbHbIE BLINYKIOCHIU, OPUSHMUPOBAHHbIE C80ell OIUHHOU OCbI0 NONepex
ocu mpyoxKu>.

Cpasuenue (bekkep, 2013). CermMmeHTHpPOBAaHHBIE WXHOGOCCHIUN MOP(OJIOTHUSCKH He-
cKkoJbKko HanomuHaoT Ophiomorpha, a Taxxe 6nuskue no crpoenuto Walpia, Alcyonidiopsis. Tem ne
MeHee, ypalbCKUe dK3EMILTAPBl 000COOISIIOTCS MO Py CYIIECTBEHHBIX MPU3HAKOB: 1) mapHOH niu
MaJIOTPYIIIIOBOH JIOKaTHU3aINeH; 2) MPSIMOTMHEHHOCTBIO XOJ0B, IMIIICHHBIX BETBJICHUN W 3HAUUTEIb-
HBIX MeaH/Ip; 3) 3aMOJHEHUEM Clie[]a MeIKIMHU TeJIJIeTaMU IPU OTCYTCTBUH XapaKTepHOTO JjIsl opuo-
MOp( HEHTPaIBHOrO KaHaa; 4) HAIMYKUEM CKYJIBIITYPHOI'O peibeda KaK Ha BHEIHUX, TAaK U HAa BHY-
TPEHHUX CTEHKAaX, B OTIWYHE OT INIAJKUX BHYTPEHHUX OrpaHu4YeHHH oduomopd; 5) yrmopsaaoueHHOH
U PETYJISIPHON CerMeHTalluel HapyKHBIX CTEHOK, OPHAMEHTHPOBAHHBIX yTJIOBATHIMU U OKPYTIBIMHU
3JIeMEHTaMu; 6) UHBIMH, HEPEJIKO Ha MOPSIIOK MEHBIIMMH pa3MepamMu. CyJisl 0 UMEIOIIMMCS JIAaHHBIM,
rmapaMeTphl 4-6 OTIIMYAIOT yPaILCKUH ciien Kak oT Walpia, Tak u oT Alcyonidiopsis <...>. Ha emuHBIX
IMOBEPXHOCTSIX HAILIACTOBAHUS CIIe]] aCCOIUUPYeET ¢ Neonereites biserialis, N. multiserialis.

3ameuaHu . Mckonaemble npuHaIjexkar K ocodoi hopme najeonacuuxHua, He U3BECTHOM
3a mpenenamMu Ypana (CM. 3aMedYaHus Py oImucanuu poaa Palaeopascichnus u P. delicatus).

Iterichnus ternarius Bekker, 2013
Ta6mn. IX, ¢ur. 2, 4

Onucanue (bekkep, 2013). Ha moBepXHOCTH TEMHO-CEPOT0 MEIKO3EPHHUCTOTO TECYAHU-
Ka, TIepecIanBaloNIerocs ¢ OOPIOBBIM apTHILIUTOM, BBISIBJICHBI MPSMOJIWHEHHBIE HOPKU B (opme
YIUIOMICHHBIX HUIUHIPOB. Cleabl Pe3Ko OTACISIOTCS OT CyOCTpara U MMEIOT OPHAMEHTUPOBAHHYIO
noBepxHocTh. OOMMIIOBKA OTMEYEHA KaK Ha BHEIIHEH, TaKk M Ha BHYTpPEHHEH cTeHkax Hop. Hapyx-
Has OOJIMIIOBKA OBAJIFHO CErMEHTHPOBaHA, NMEPIIEHAUKYIsApHA och ciiena. COXpaHUIIoCh 7-8 TONHBIX
OBaJIOB U UX (PparMeHThl, GUKCUPYIOIINE, BO3MOXKHO, CTaNH TPOABIKEHUsS Tpoarocepa. OBabl ma-
paIeNbHbI, OJIM3KY 10 pa3Mepy ¥ GopMe M HMEIOT TPeXuJeHHOe cTpoeHue. Kax bl oBal cocTo-
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UT U3 UEHTPAIBHOTO YETHIPEXyTrOJIbHUKA U MPUMBIKAIOUINX K HEMY C 00OMX TOPIIOB JBYX MEHBIINX
0 paszMepy MeITUTOMOP(HBIX <nerremomopg@uuvix?> cerMeHToB. TecHO mpuJeras Apyr K Ipyry, OBa-
76l U 1e(OPMUPOBAHHBIC CETMEHTHI 00pa3ylOT €AMHYIO MOCTPOHKY, KOTOpas B OAHUX CIydasx Iie-
PHUKIMHAIBHO 3aMBIKaeTCsl, @ B JPYTHX — YAaCTUYHO HAapyIIEeHA U JOKAJbHO BCKPBIBAET BHYTPEHHIOIO
OOJMIIOBAaHHYIO CTEHKY. BO BTOpOM, HETIOJIHO COXpaHMBIIEMCS OTIIEYaTKe HAOIIOAACTCS 3aM0THEHUE
apeBHei Hopbl MeIKuMU (0,5 MM) OKPYTJIBIMU IEJIJIETAMH.

3aMeuanus.O0pasibl IPOUCXOAIT U3 MECTOHAXOXKICHUST MaHalicy.

Pox Jurtia Bekker, 1996

Hduaruos3s (bekkep, 1996). Meny30ouaHblii OpraHu3M OBaJbHOW ()OPMBI, B CTPOSHUU KOTOPOTO
OTYETIIMBO MPOSIBIICHA KOHIICHTpUYECKast 30HATbHOCTh. OCHOBHBIC DJIEMEHTHI CTPOCHHUS — PEITbE(PHBII
BHEIIHUH BAJIMK ¥ IIEHTPATBHBIA OYyTrOPOK, OKPYKEHHBIHN JTOMTOIHUTEIBHBIM MTOJTYKOJIBIIOM.

CpaBuenue (bekkep, 1996). Ilo oOiemy 001Ky HAIOMUHAET HEKOTOPBIX MPEICTABUTEICH
pona Medusinites, HO 0COOEHHOCTH CTPOEHHUS IEHTPATHHON 30HBI U TIOYTH TIOJTHOE OTCYTCTBHE PaJiH-
aTBbHON peOPHUCTOCTH HE TIO3BOJISIOT ATH OPTaHU3MBI OTOXKICCTBIISTh.

Jurtia paliji Bekker, 1996
Ta6m. IV, ¢wur. 1

Onucanue (bekkep, 1996). OTnedarok >MIUATICOBUIHON (OpMBI 0OpaMIISIeTCs BHEITHUM
BAJIMKOM, KOTOPBIM pa3BaMBaeTCs, 00pa3ys MOJTYKOJBIEBYID OOpPO3AKY, BBITIOIAKHBAIONIYHOCS
[0 MEpe €ro CykeHus. BHyTpeHHsIsI TIOBEPXHOCTh peibe()HOI0 BaJMKa HECET TPH IMOINECPEUYHbIC Ha-
ceukd. LleHTpanbHBIH OYTOpPOK OKPYKaeT MOTYKOIBIICBOW IMOCTEIIEHHO BBIMOIAKUBAFOIIHICS BaJTUK
C paauaIbHBIMH HACEYKAMHU.

3ameuanus. /JaBas HOBoe pomoBoe Ha3BaHUe u3BecTHOMY U3 llomonuu Buny Medusinites
paliji Gureev, 1987, bexkep HenmpaBOMEpHO HA3bIBAET TOJIOTHIIOM 3K3EMIIISP U3 COOCTBEHHBIX COOPOB
B l'opuoit bamkupuu. Crenok pacronaraeTcsi Ha MOAOIIBE TOHKOTO CIOMKa MEeCYaHUKa U MpeAcTaB-
JseT co0OM YaCTUYHO BIABJICHHBIN dK3eMILIsSIp Aspidella terranovica (popma “Ediacaria”). MecToHa-
xoxaernue Kapantopr.

Pon Kuckaraukia Ivantsov, Novikov et Razumovskiy
in Razumovskiy et al., 2015
Hduaruo3s (PazymoBckuii u ap., 2015a). OkpyTiblii HETaTUBHBINA MJIOCKOIOHHBIA OTTIEYATOK,

MOKPBITHIT MHOTOYHCIICHHBIMHU, TECHO PACIOIOKEHHBIMU OJHOOOPA3HBIMHU SIMKaMU U OKPY>KCHHBIN
Y3KHM CJIa00 BBICTYTAIOUINM BaTUKOM.

CpaBueHnue (PazymoBckuii u ap., 2015a). Heckonpko HamoMHHAET yKOPOUYSHHBIE OTIIEYATKH
Kimberella quadrata (Glaessner et Wade, 1966) nipu ycia0BUU COXpaHEHUS TOJIBKO Oyrop4yaToro CruH-
HOTO MOKPOBa, a Takxe Armillifera parva Fedonkin, 1980 u Solza margarita Ivantsov, 2004 (Ivantsov,
2012, puc. 16, 17, 18). OgHako Bce 3TH UCKOTIaeMble UMEIOT YIJIMHEHHBIE OuepTaHus1, OOKOBOH Kpaii
y HUX YIUIOIIEHHBIH, MOKPBITHI TOHKUMH YacTHIMU CyOpaanuaibHO BBEITSIHY THIMU OOpO3JaMH, a SMKH
CYIIIECTBEHHO MEJIbUe M PACIOI0KEHbI 00Jiee TECHO.

Kuckaraukia multituberculata Ivantsov, Novikov et Razumovskiy
in Razumovskiy et al., 2015
Taoun. XI, ¢ur. 5

Onucanue (Pazymorckuii u ap., 2015a). Mickornaemsbie npecTaBieHbl HEOOIbIIUMHU OTIICYAT-
Kamu, c(OPMHUPOBAHHBIMH Ha TTOBEPXHOCTH HAIJIACTOBAHUS, PA3EIISIONIeH CIION MecyaHuKa M CII0i
apruyuTa. BonbIIMHCTBO M3 HUX COXPAHEHO Ha IMOJOILIBE MeCYaHMKa B HEraTHBHOM THIopenbede,
a OJIUH CONPOBOXKJIAETCS MPOTHUBOOTIIEYATKOM, COXPAaHEHHOM Ha KPOBJIE aprujuIMTa B MO3UTHBHOM
snupenbede. OTnevaTk OAMHOYHBIE, B INIAHE KPYTIIbIE UITH U THYECKHE, HETTTyOOKHe, TIII0CKO0H-
HbIE OKPYKEHHBIE 1200 BEIPAKEHHBIM Y3KUM BaTMKOM. [I0OBEpXHOCTH OTIIEUaTKa MOKPHITa MHOTOYHC-
JIEHHBIMHU, PACIOJI0KEHHBIMU PAaBHOMEPHO (10 FeéKCaroHaJbHON pelIeTKe), HO He CONPUKaCaIOIUMUCH,
OJTHOOOPA3HBIMHU SIMKaMH C OKPYTJIBIMU WM OBaJbHBIMH KOHTYpaMu. OBallbHbIE IMKHU MTPHYPOUYCHBI
K KpasiM OTIEYaTKa M BBITSHYTHI MEPICHAMKYJSPHO €ro paguycaM. B LEHTpe HEKOTOPBIX SMOK
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HaOJIFOIAIOTCS JJOCTATOYHO SICHO BBIPAKCHHBIC BO3BBILICHIS, MHOT/IA CJIETKA CMEIIEHHBIC B OJIHY CTO-
pOHY OT LIleHTpa sAMKH. [{nametp smok Haxonutcs B auanaszone 0,5-1,2, B cpexrem 0,7-0,9 MM u mpax-
TUYECKU HE 3aBHCHUT OT pa3Mepa oTnedaTka. Mi3MeHseTcs KOMMYecTBO SIMOK OT HECKOJIIBKUX Y CaMOT0
MaJICHbKOTO PK3eMIISIPa JI0 COTCH — Y HAHOOJIBIITUX.

Bameganus (PazymoBckmit u np., 2015a). Mckomaemoe mpencTaBiseT coOOi OTIEeYaTok
BEpXHEW CTOPOHBI OMOTEeHHOro 00pa30oBaHUs AMCKOBUIHOU (opMbl. Mukpopenbed TOBEPXHOCTH
OTIIEYATKOB MOXET CBUJICTEIILCTBOBATH JIMLOO O CKYJIBITYPE OBEPXHOCTH CAMOI'0 OpraHU3Ma, COCTOSI-
et U3 paBHOMEPHO PACIIONIOKEHHBIX MOTycPepruieckux OyTOpKOB, JTMOO O CYIIECTBOBAHNUU TIIIOTHBIX
cheprUecKruX 3JIEMEHTOB €r0 BHYTPEHHETro CTPpOeHUs. BeiieacTBre yImoTHEHUS 0caka U KOMITpeC-
CHH HCKOITaeMOro, OyropKH Ha Kpasx JUCcKa M3MEHUIIN (JOPMY JI0 OBAJIBHOM, a X BEPIINHBI OKA3aJIUCh
MpOAaBJICHHBIMHU. O)IHOHaHpaBHeHHLIﬁ XapaxkTep 3aMSITHH MOYKET OBITH OOBSICHEH MX BO3HHUKHOBE-
HUEM B pe3yJIbTaTe MPUIIOKEHHS CKOJB3SIIECTO CAABIMBAIOIIETO YCHIIHS ITPH KaTacTPpOYUIECKOM IS
OopraHn3ma 3aXOpOHCHUU. B anajmoruunom Kirode MOXKET 6I)ITI) PAaCcCMOTPCHO BOSHUKHOBCHUEC BBICTY-
MAKOIIET0 BaJinKa, KOJbIEOOPa3HO PACIIOI0KEHHOTO BOKPYT IUCKOBHIHOTO yIyOaeHus. dopMupoBa-
HUE TaKOT'O BaJIMKa MOKET OBITh 00YCIIOBJICHO MTPOJABIMBAHUEM B 0CAJIOK HEKOSH BepXHei (BHEIIHET),
MO-APYTrOMY HE COXPAHMBILIEICS 4YaCTU OpraHMu3Ma.

Taxum obpaszom, Kuckaraukia multituberculata Moxxet OBITh pEeKOHCTPYHpPOBaHa KaK JIBYXCIIOH-
HBIN JTUCK, COCTOSIIHNA U3 OTHOCHTEIBHO IJIOTHOTO CTPYKTYPHPOBAHHOTO HUIKHETO CJIOS M MEHee
CTOMKOI'0, BO3MOYKHO, OECCTPYKTYPHOTO — BepXHero. Mcxost U3 OTCYTCTBHS CJICIOB NEPEABUKCHHUS,
ee MO)KHO pacleHUBAaTh M KaK YHUTAPHBIN OpraHu3M, 1 KaK CBSI3aHHYIO KOJOHHUIO JOHHBIX HETIOIBIIK-
HBIX opraHu3MoB. MectoHaxoxaenne Kykkapayxk.

Pon Kullingia Glaessner, 1979

Jduarnos. OrcyTcTByeT.

Kullingia concentrica Glaessner in Foyn et Glaessner, 1979
Ta6u. 11, dur. 10

Onucanue (bekkep, 1996). OCOOEHHOCTHIO CTPOCHUS paccCMaTPUBAEMOW (POPMBI SIBIISICTCS
TOHKasl KOHIIEHTpHUYECKasi 30HAIBHOCTb <00po3duamocms?> B ee yIUIOICHHOW BHeUIHel 30He. Pac-
CTOSIHUE MEXIY KOHIICHTpUUYECKUMH O0opo3ikamu 1-2 MM. B HanoeHHOH eHTpaIbHOM 30HE XapaKTep
30HAJIBHOCTH MEHSETCS, OHA CTAHOBUTCS MEHEE PETyJsIpHOM. LleHTpanbHast 30Ha OTIeYaTKa HECKOJIb-
KO MPUIIOHATA HAJl BHEIIHEH U XapaKTepU3yeTCcsl 4eTKO 000C00IeHHBIM KOHLIEHTpoM. KoHlleHTprye-
CKasl 30HAJTBHOCTD <60po30uamocms?> B ICHTPE BhIpakeHa ciiabee, YeM B KpaeBoi 4acTh OTIeuaTKa.

Bameuanus. C. MeHceHOM ¢ COAaBTOpPAMH JOCTATOYHO ABHO MOKa3aHo, uto Kullingia
Glaessner — 3T0 JIO)KHOE MCKOIaeMoe, IpeAcTaBisionee co00i ceprio KOHUSHTPUUYECKUX LapanuH
Ha TPYHTE M 0Opa30BaHHOE BCJCJCTBHE KPYTOBOTO BpAIICHUS HEKOTO TMOKOTO MpenMeTa, OJHUM
W3 CBOMX KOHIIOB MPHKPEIJICHHOrO K MoBepXHOCTH ocamka (Jensen et al., 2002). [To HabmromeHUsIM
9TUX UCCIIe0BaTeNeH, TAKMM IPEAMETOM MorJia ObITh MPOHHUKAIOIIAs CKBO3b OCaJ0K TpyOKa Harmoa0-
oue Calyptrina Sokolov, 1965. TpyOka KaJUNTPUH COCTOsJIA U3 BIIOKEHHBIX OJIMH B JPYrOi KOHUYE-
CKHX CETMEHTOB, Ka)K/IbIi 3 KOTOPBIX HEC OTOPOUYKY Ha CBOEM paciinpeHHOM KoHTIle. [Ipu Bpamiaress-
HOM JIBUYKCHHH, COBEPIIAEMOM COTHYTOH TEUEHUEM TPyOKOI HaJ JHOM, Ha €ro MOBEPXHOCTH MOTJa
o0pa3oBaThcst HermyOokas ienpeccus B popMe OKpYKHOCTH, IOKPBITasl KOHIIEHTPUYECKUMH 00pO3I-
kamu. Takum 00pa3om, KOHIIEHTPUUECKUMHE dJIEMEHTAMH OTTIeYaTKa (CJIerKa) KyJIMHTHH, pacrojararo-
LIEr0cs Ha TIOIOLIBE CJIOS, SBJISIOTCS TPEOHU WIIH BAIMKH. DTUM KYJIUHTUS PE3KO OTINYAETCS OT CIIeTl-
KOB MIPUKPEMTUTEIBHBIX 00pa30BaHMiA MeTajJoHaM (MO3UTHBHON (OPMBI COXPaHHOCTH actiuaeiib). Ky-
JIMHTUS SBISETCS OTHON M3 PA3HOBHIHOCTEH TaK Ha3bIBAEMBIX 3HAKOB TAHIIA — DPO3UOHHBIX CTPYKTYD,
c(OPMHUPOBAHHBIX B PE3yJbTaTe KOJIeOaTEeIbHOr0 (MIJIM BpAIIaTEILHOIO) IBUKECHUSI HEKHUX 3asIKOPEH-
HBIX Ha JJHE TMOKHX 00BEKTOB. 3HAK TaHIAa OOBIYHO MMEET BHJI CEKTOPA OKPYKHOCTH M PEIKO, KaK
B CiIydae KYJIWHTHH — TOJMHOW OKpyX)HOCTH. CTPYKTypa IMHPOKO paclpocTpaHeHa B TMO3THEBEH/I-
ckux omioxkeHusx KOro-Bocrounoro beinomopes u BcTpevaercs B ammnHCKon cepuu FOxkHoro Ypana;
o MHeHHIO [ pakiaHkuHa B ee 00pa30BaHNUU MPUHUMAIOT YUYacTHsI TaJuIoMbl Bogopociei (['paknan-
kuH, 2003) uinu Teaa mepoBUIHBIX TeTajdoHaM «hpormomopd» (I'pakmarkuH u 1p., 2011).
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[IponemoncTpupoBaHHbIll bekkepoM CIIeNoK pacnojaraeTcs Ha MOJIOIIBE CJIOS TIECYaHUKA U TI0-
KpBIT O0po3akamMu. VckomaeMoe WMeeT TOTHOCTHI0 3aMKHYThIN KPYTOBO KOHTYp, HO IIPU 3TOM €TO
LEHTP pacroiaraetcs HecuMMeTpuuHO. O0a HAONIOJICHUS IENIA0T HEBO3MOKHBIM OTHECCHHUE CIICITKa
K Kullingia. JlaHHBIN 3K3eMILISIp, KAK U MHOTHE JAPYTHE B KOJUICKINKU bekkepa, J0KeH ObITh OTHECEH
K Aspidella terranovica (bopma “Ediacaria”). Mectonaxoxaenue Kapantopr.

Kullingia aff. concentrica Glaessner, 1979

Onucanue (bekkep, Kumka, 1989). YromeHHbIi 1UCK, Ha TOBEPXHOCTH KOTOPOTO Pacro-
JIO’KEHBI MHOTOYNCIIEHHBIE TOHKHE KOHIEHTPHUYECKHe OOpO3AKH, 00pamMIIsIoNIue cliado penbeHyo
LEHTpaJbHYI0 30HYy. KoHleHTprueckue pedpa Ooiblieil peabeHOCTH HaOMI0AaI0TCs ITIaBHBIM 00pa-
30M 10 nepudepun OTIeYaTKa U PeKe MOSBISIOTCS B 00Jiee BHYTPEHHEH 30He. DNeMEHTHI paaralibHON
CKYJBIITYPHI TTOTHOCTHIO OTCYTCTBYIOT.

3amMeuaHu 5. DK3EeMIULSIp He HaiiaeH, cyas o ¢pororpadun (bexkep, Kumka, 1989, Tabmn. 6e3
HOMepa, (ur. 5), oTHeyaToK pacroiaraics BHYTPH CJIOSl 1 ©UMell OBaJIbHYI0 hopmy. PaccrosHue Mex iy
TOHKAMH CYyOKOHIIGHTPUYECKUMU CKJIaJIKaMH Ha BUTMMOM IIIHPOKOM y4acTKe OTIedaTka OoJblie, 4ueM
Ha y3koM. O0a 3TuX (hakTa He TIO3BOJISIOT OTHOCUTH UcKonaeMoe K Kullingia. Ckopee BCero, OHO mpe/i-
CTaBJISIET COOOM OTIEYATOK KAKOT'0-TO HCXOHO MSTKOTO 00pa30oBaHmMsl, BO3MOXKHO, TNIMHUCTON TraibKu
iy pparMeHTa MUKPOOHOM IIIEHKH, 3aXOPOHEHHOTO B IEPEOTIOKESHHOM COCTOSTHIH B TOJIIE TIecya-
HOro ocajaka. Mecronaxoxaenue byxyp.

Pox Lockeia James, 1879

Hduaruos3s (bekkep, 2013). HeGonburne okpyrino-yIInHEeHHBIE, CTPEIOBUIHBIE cIebl B popme
MUHAJIMH C TJIaJIKON MOBEPXHOCTHIO U MHOT/IA TPOJIOIBHBIM IPeOHEM.

Lockeia avalonensis Fillion et Pickerill, 1990
Tabmn. V, ¢ur. 5

Onucanue (bekkep, 2013). B no3utuBHOM rumnopenbede Ha MOJOUIBE CEPOTO TOHKO3EPHHU-
CTOTO MeCYaHNKa Pa3BUTHl MHOTOYHCICHHBIE CIEBI KU3HEACATETFHOCTH, U30JINPOBAaHHBIC UJTH CTPY-
JKEHHbIe, MHOTa conpukacaouuecs. Cieasl OKpyIiible U yAJTUHEHHbIE, 0OBIUYHO IBYCTOPOHHE CYIKal0-
uirecsi, ONMM3KUeE 1Mo pa3Mepy. Y JIydlle COXPaHUBIINUXCS IK3EMIUISIPOB OTMEUAETCS CPEIUHHBIA Kb,
JEJISIIIAHA OTIIeYaTOK Ha ABE HEPaBHBIC YaCTH, MPUAAIOIINE CIIEAY ACHMMETPUIHBINA OOTHK.

3ameuaHus. CTpyKTypbl HESCHOM, BO3MOXKHO, a0MOreHHOH NpUpOAbl. MecToHaxX0oXAeHUE
VYprok.

Pon Mammillichnis Chamberlain, 1971

Hduaruo3s (bekkep, 2013). HeGonpioe X0IMOBUIHOE TIOJHATHE C BBITYKJIOW WIIM BOTHYTOMN
MOJYKPYTJION BEPIIMHOW U COCKOBHIHBIM BBICTYIIOM B IICHTpE.

Mammillichnis aggeris Chamberlain, 1971
Tab6mn. IV, ¢ur. 6, 7

Onucanune (bekkep, 2013). B no3utuBHOM rumnopenbede Ha MOJOIIBE 3eJIEHOBATO-CEPOTO
aJIeBPOIUTA 000COOIIAIOTCA OKPYIJIbIE ABYCTYIIEHUYATbIe KOHMUECKUE BO3BBIILIEHHS CO C1abo penbed-
HOU BHEUIHEH KPOMKOM, 00pa3yIolieii MepByIo CTYNEHb, U 0oJiee peabeHBIM COCKOOOpa3HBIM OyTOp-
KOM — BTOPO CTyTIeHbI0. BHENTHS I KpOMKa B OTAENBHBIX 3K3eMIUIspax norychepudeckas. LlenTpans-
HBIM OyTOpOK HECKOJIBKO YIUIOIICH. BHEMIHSA YacTh COCKOBUHOIO OyropKa MpHJIUIAeT K IPOTHBO-
OTIEYaTKy M 00JaMBIBACTCS, YTO 3aTPyIHSET BOCCTAHOBJICHUE MEPBUYHOTO peibeda. [loBepXHOCTD
BEPTUKAJIBHOTO CJiela OTHOCUTENIBHO CTIIAXKEHHAs C HEPETYISIPHBIMHU paanaJbHBIMI HACEIKAMHU.

CpaBuenue (bekkep, 2013). Ypansckue cienbl OJU3KH BEpXHENAICO30HCKOMY TOJIOTHILY,
OTJIIMYASACH OT KapnaTCKUX M aJbIUHCKuX (GopM cabo BEIPaKEHHOW BEPIIMHHOHN JeNpeccueil BOKpYT
LEHTPAJILHOTO COCKOBUIHOIO Oyropka.

3aMeuaHUu4d. ['pynmna clienkoB MaJEHBKOTO pa3Mepa, JIekKalluX Ha MOBEPXHOCTH C TEKCTY-
poii MUKpOOHOTo MaTa (MeKUMU Oyropkamu). VickonaeMble HACHTUYHBI FOBEHHJIBHBIM K3EMILISIpaM
Aspidella terranovica (popma coxpannocTu “Ediacaria’). Mectonaxoxaenne KapaHmopr.
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Poxn Mawsonites Glaessner, Wade, 1966

Hduaruo3s.OTcyTcTBYeT.

Mawsonites reticulatus (Gehling et Rigby, 1996)

Onucanue.OTCyTCTBYET.

3ameuaHnus. KomnekiimonHelii HoMep He ykaszaH, ¢ororpadus onyonukoBana (I'paxman-
KUH 1 J1p., 2010, puc. 2406). ['pak TaHKIH OTHOCHUT YPaThCKUN K3EMILISP, COXPAHUBIIUNCS TTO3UTHBHO
1 HECY LM KOPHEBBIE BBIPOCTHI 110 BCEH MOBEPXHOCTH, K aBCTpaiduiickomy Buny Palaeophragmodictya
reticulata Gehling et Rigby, 1996, onucanHOMY 10 HETaTHBHBIM OTIIEYATKaM C OCTATKAMH CIHUKYII,
U TepeMeIIaeT 3TOT BUI B pox Mawsonites, HO HE 1aeT HUKAKUX MOSCHeHUH. OQHAKO CTOJIb PELIM-
TeNbHbIC AEUCTBUS HYKIAI0TCA B 000cHOBaHWU. [10 HANMUYMIO AIMHHBIX HEBETBSIIUXCS KOPHENOA00-
HBIX BBIPOCTOB JaHHBIN 3K3EMILISAP MOXKET ObITh OTHECEH K Hiemalora pleiomorpha Vodanjuk, 1989
unu Eoporpita medusa Wade, 1972. Mectonaxoxneaue CplBuma-2.

Pon Medusinites Glaessner et Wade, 1966

Huaruos3s (bekkep, 1996). LleHTpanbHBIN ANCK COCTABISAET MIPUMEPHO OJTHY YETBEPTYIO YaCTh
MOJTHOTO AK3eMIuTsipa. JIuck riryOokoi O0pO3/10ii OTIENSACTCS OT BHEIIHEH 30HBI, IEPECCUSHHON paju-
aJbHBIMH 00pO3aKaMU. BHENIHS S 30HA OrpaHrYeHa KpaeBoil OOPO3IKOH.

Medusinites applanatus Bekker, 1996
Ta6m. IV, ¢dur. 4

Onucanue (bekkep, 1996). Heckonbko aedopMupoBaHHBIA KOJBLEBOH BalUK YETKO 000-
ca0JIMBaeT YIUIOMICHHBIA SJITUIICOBUIHBIA OTIIEYaTOK. B MIUpOKON BHENTHEW 30HE YCTaHABIMBAIOT-
csi pparmMeHTsl paguanbHOro yzopa. OHM BbIpa)kaloTcsl B ciaadopenbe(HBIX KOPOTKUX PECHHUYKAX,
MPUMBIKAIOIIUX MECTaMU K BHYTPEHHEH 4YacTH KOJIBLIEBOTO BAJINKA, U B paJuabHBIX HacedyKax,
JIBE M3 KOTOPBIX BBIPAKEHBI TIOCTATOYHO pe3Ko. LleHTpanbHas 30Ha, COCTABISIOMAS ITOYTH YETBEP-
TYI0 4acTh ()OPMBI, IPOSIBJICHA B BHUJE OTUYCTIMBON ACHPECCHH B SIHUpEIbede U COOTBETCTBYIOIEM
MOAHSATHEM B TUTIOpENbede.

Cpasueunue (bekkep, 1996). Coxpanss oOmue 0COOCHHOCTH, MPUCYITHAE TTPEACTABUTEIIM
ATOTO pojia, paccMaTpuBaemas opMa OTINYACTCS YIIONIEHHOCTBIO, HECKOJIBKO WHOW KOH(HUTYpaIu-
eil painaJbHOro y30pa U KOJBIIEBOTO BaJIMKA.

3amedanu . [lanHoe uckomaeMoe, Kak u 3k3eMrutsip Medusinites sp. (bexkep, Kumka, 1989;
Becker, 1990) coxpaHmuicsi Ha MOBEPXHOCTH OTACIBHOCTH BHYTPH IJIACTa TOHKOCIIOUCTOTO MTECYaHHKA.
Unentnunsie ¢popmbl u3 [lomonuu MHTEpHIPETUPYIOTCS Kak aOMOTeHHBbIE 00pa30BaHUsl — Pe3yJIbTaT
n30uparenbHOTo BhIBeTpuBaHus (MBaHmoB u ap., 2015, cMm. 3aMeuanust ipu omucanuu Medusinites
patellaris). Mectonaxoxaenne Kuce-Apka.

Medusinites sp.

Onucanue (bekkep, Kumka, 1989). B mpezaenax ymiomeHHO-KOHYCOBHIHOIO OTIEYaTKa
000CO0SMIOTCS 1BE 30HBI: BHEUIHSISI M LEHTpaibHas. BHENIHIOI 30HY paccekaroT INyOoKue panau-
aJbHbIE OOPO3/KHU, KOTOPBIE OrPaHsIOT KOHYCOBUAHYIO IOBEPXHOCTb. [1o nmepudepun BHELIHSA 30Ha
HECKOJIBKO J1e()OPMHUPOBAHA, B CBSA3M C UYeM KpaeBas KOHLEHTpUYecKas 00opo3aka ciado MmposiBicHA.
LenTpanpHas 30Ha YIJIOUICHA M OKPY>KeHa CIa0bIM pesibe(HBIM BaJTHKOM.

CpaBuenue (bekkep, Kumxka, 1989). Ilo psiay cymiecTBeHHBIX OCOOCHHOCTEH paccMaTpH-
Baemas (opma Onmska kK Medusinites patellaris Sokolov. Otianuaercst 6onplIeli KOHYCOBUAHOCTBIO,
MEHBIIUMU pa3MepamMu, Ie)OPMUPOBAHHOCTHIO BHEIITHEH 30HBI.

3aMeuaHU . DK3eMIUIIp He HalifeH, pororpadus onmybOnmkoaHa (bekkep, Kumka, 1989,
Tabi1. 6e3 HoMepa, ¢ur. 3; Becker, 1990, Tab:. 89, dur. 3). Dx3emiutsap He HaitaeH. OOpasel IPOUCXOTUT
13 MecToHaxoKneHus boir. Psay3sk. CM. Takxke 3amedanust mpu onucanuu Medusinites applanatus.
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Pon Monocraterion (?) Torell, 1870

Hduaruo3s.OTcyTcTBYET.

Monocraterion (?) tentaculum Torell, 1870
Tabxn. X1, ¢wur. 4

Onucanue (bekkep, 2013). B 3ereHOBaTO-CEPOM CIIONCTOM MTECYAHUKE BBHISBIICH BEPTHUKAIb-
HBIA cien B popMe TIIaJKOCTEHHOH MPSIMOM BOPOHKH, MOCTENIEHHO M HEPAaBHOMEPHO CY KAIOLICHCs
KHHU3Y U UMEIOIIIEH CIIOKHOE cTpoeHue. Ha BepxHel spoupoBaHHOM MMOBEPXHOCTH KOHYCA HaOJIr01a-
€TCsl HECKOJIBKO 000C00JICHNH, OTBEUYAIOIINX, O-BUAUMOMY, CAMOCTOSTEIbHBIM HEOOIBIINM BOPOH-
KaM, Ha Pa3HyIo IMyOMHYy MPOHUKAIOIIMM B OCAZ0K B Mpeesiax eAMHOr0 COCTaBHOTO ciena. B nentpe
BOTHYTOH yanieoOpa3Hoil BOPOHKH 000coOIsieTcs: HeOOobIloe NOAHSITHE, IPHHAJIJICKAIIEE OCCBOMY
cTepxHI0. Ha BepXxHeM nonepeyHoM cpe3e BOPOHKA UMEET JUIUIICOBUIHYIO (POPMY M COIEPKHUT BTO-
PYIO BJIO)KEHHYIO KOHYCOBHUJIHYIO BOPOHKY, KOTOpasl BBIKJIMHUBAETCA KHU3Y U OTCYTCTBYET HAa HUXK-
HeM ceueHnd. KOHTYpbI BHYTpeHHEH 1 BHEIIHEH BOPOHOK JIMIIIEHBI TOA00MS, 0COOEHHO B MeCTax, T/e
OIpaHUYCHUSI KOHYCA IPSIMOJIMHEIHBI U OTPaXKaroT MEXaHUUECKHue 0COOEHHOCTH cyOcTpaTa. BHemHss
CTEHKa BOPOHKH CEUYETCs MPSIMOIMHEHHBIMU paAuabHBIMU Hac€YKaMU, KOTOPbIE COXPAaHUIIUCH JIO-
KaJbHO. MecTaMHi HaceYKH BBIXOMAT 3a MPENeibl BHEIIHEH CTEHKH U JIOCTUTAIOT OCEBOTO CTEPIKHS.
MuHuManbHOE paccTosiHUE MEXy Haceukamu 1-2 MM <...>. Ilomumo Haceuek <...>, HaOJIIOIAIOTCS
CyOTropu30HTalIbHBIE TPYOUaThIe YT, BBIXOASIINE 3a MPEeIbl BOPOHKU U, BO3MOXKHO, TPEICTABIISIIO-
rue parMeHThl COXPAHUBIINUXCA TEKCTYP <cmpykmyp> ¢ nynaisiamu <...>. Jlyru mpmuHo# 16-70 Mmm
1 [uamMeTpoM 3-4 MM QUKCHPYIOTCS Ha MPUIIITU(OBKAX 1 XapaKTEPU3YOTCS HOBBIIICHHON CIIOINCTO-
CTBIO U OPHUCTOCTHI0. OHHM HEPEeIKO MPSIMOIUHEHHBI, HO IO MEpEe YAAJICHHS OT BOPOHKU IPHOOPETAIOT
BOJIHMCTHIE O4epTaHus. Jlyry ycTaHaBIMBAIOTCS Ha Pa3HBIX YPOBHSAX BEPXHEH 4acTH BOPOHKH B €U~
HHUYHBIX 9K3EMIUIIPAX Pa3INYHON coXpaHHOCTH. CIIOMCTOCTh B MECUaHUKE B IPUKOHTAKTOBOM 30HE
C BEPTUKAJIBHBIM CJIEZIOM OTUETIIMBO MPOTHYTA BHU3, HECKOJBKO HApyIIE€Ha BIUIOThH A0 JOKAJIBHOTO
WCYE3HOBEHMUSI CIOUCTBIX TEKCTYP <CMPYKmMyp=> <...>.

3aMeuaHu4d. bekkep onucan rpynny MEMKOBUIHBIX, OTKPBITBIX CBEPXY OTIEYATKOB, 3aJIe-
rarollrX B TOJIIE MACCUBHOT'O CJI0S IeCYaHHKa. B mogoOHOM CTHIIE COXPaHSIOTCS OCTaTKH IIeTalOHaM
B BeHICKMX oTI0keHusix Hamubun u benoro mops. PacriosnaBaembie bekkepom ABOWHBIE CTEHKH (J1BE
«BOPOHKM», BIOKEHHBIC OIHA B IPYTYIO MJIM BOPOHKA M «OCEBOW CTEPXKEHbY») U paluajibHble TPEIIU-
HBI — KHACEUKN», COEIUHSIOIINE CTEHKH, SIBISIOTCS XapaKTepHBIMU NpU3HaKaMu Ernietta pateauensis
Pflug, 1966, TummmyHOM IeTaIoHaMBI HAMCKOTO KoMInTekca. OTHAKO TI0Xast COXPAHHOCTh HCKOITAeMBIX
MPENATCTBYET HX TOYHOMY OIpeNeNeHn0. MecToHaxoxaeHne Manaiicy.

Monomorphichnus Crimes, 1970
Hduaruos.OTcyTcTBYET.

Monomorphichnus isp.
Ta6u. VII, ¢ur. 5

Onucanaue. OTCyTCTBYET.

3aMeuaHus. [[o3UTHBHBIN CIENOK U30JIMPOBAHHOW CIIBOEHHOW OOPO3JIbI HA TIO/IOIIBE TOH-
KOT'O CJIOsI TIecyaHuKa. B oTcyTcTBHE CBelieHHH 00 aHAJOTHYHBIX CTPYKTYypax C TOH K€ MOBEPXHO-
CTH YTBEPXKJICHHE O OMOTEHHOM MPHUpPOJC TAHHOTO OOpa30BaHUS HE KOPPEKTHO. MeCcTOHAXOXICHHE
Man. Pay3sk.

Pon Nemiana Palij, 1976

Oduaruos3 (bekkep, 1992). OTneyarku CUASIYMX KUBOTHBIX B BUJE IO3UTUBHOTO TUIIOpeibeda
U HeTaTUBHOTO snupenbeda. Clenku npeacTaBisioT COO0H BBITYKIIbIE JUCKHU C TIIaKOH TOBEPXHO-
CTbIO, PACIOJIOKEHHBIE I'PYIIIIAMH I PEXKE — B ONUHOUKY.

3amMeuaHnus. MckonaeMmble IaHHOTO pojxa HPEACTaBIsAIOT co0oil GopMy COXpPaHHOCTH

(oObemHBIC crnenku) chepuueckux konoHuit Beltanelliformis brunsae Menner, 1974 (Ivantsov et al.,
2014).
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Nemiana bakeevi Bekker, 1992

Onucanue (bekkep, 1992). Boimykiible OKpyTIble CIENKH, OOBIYHO JUIIEHHbIE pauaIbHON
U CKOJIBKO-HUOYZIb SIPKO BBIPA)KEHHON KOHLIEHTPUUYECKOH 30HAIBHOCTH, C OTUCTIMBBIM IOIHATHEM
B LIEHTPE, BBINOJHSIOMIMM POJIb LEHTPAJbHOro Oyropka. OOBIYHO OTMEYAIOTCsl OJMHOYHOE, Peke
I'PyIIOBOE (1Ba-TPU 3K3.) PACIIOIOKEHHUE OTIICUaTKOB.

Cpasuenune (bekkep, 1992). OT THIIOBOro BHIA OTIMYACTCS HAIWYHEM IICHTPAILHOTO
Oyropka M OTCYTCTBHEM 3HAYHTEIBHBIX KOJOHUAIBHBIX MOCEICHUH.

3amedanu .l onorun He HaitneH. 3o6paxenue romotumna (bexkep, 1992, Tabn. 6e3 HOMEpa,
¢ur. 3) pe3Ko OTIIMYaeT UCKOTTaeMO€e OT HEMHaH TeM, YTO COCTOUT U3 JIBYX HAJIOXKEHHBIX APYT Ha ApyTa
JVICKOB M HECET LEHTPaIbHBIN Oyropok. B oTcyTcTBHE MCKOMaeMoro Marepuaia ero MOKHO YCJIOBHO
corocTaBuTh ¢ Aspidella (popma “Ediacaria”).

Crenyet mpu3HATh, YTO B KOMIIJIEKCE CTPYKTYP U3 OaKeeBCKOW CBUTHI, H300pakeHHBIX bekkepom
(1992) (Beltanella zilimica Bekker, 1992, Beltanelloides (?) sp., Bunyerichnus isp., Nemiana bakeevi
Bekker, 1992), 6eccriopabie OnoreHHbIE 00pa30BaHMS OTCYTCTBYIOT. M TONBKO HMCKOMMaeMoe, ompee-
JeHHoe Kak [ntrites punctatus Fedonkin, 1980, BeposiTHO, nMeeT OMoreHHyto npupoay. OgHako 3tu
CUHTPUTECHI» SIBIISIFOTCS HE CIIE[IaMM, a CJIeKaMU MHUKPOOHBIX KoJioHui Beltanelliformis minutae.
YCTaHOBIJIEHO, YTO B MPECHOBOJHBIX OTIOXKEHHUSIX OCTATKU B. minutae MOSBISIOTCS YKE B MMO3JTHEM
pudee (Callow et al., 2011). Takum 0Opa3zom, Bo3pacT OaKEEBCKOW CBUTHI MOXKET OBITh pUPEHCKUM.
Mecronaxoxaenue bakeeso.

Nemiana simplex Palij, 1976
Ta6um. 111, ¢ur. 4; Tadxn. IV, dur. 3

Onucanue (bekkep, 1996). B HeraTuBHOM <nozumugHom™> rurnopeibede BBHITYKIIbIE OKPY-
[JIbIe OTIEYATKH, AOCTATOYHO PE3KO OTICISIONIMECs OT BMEINAIOMICH MOopojbl ci1abo aedopMupo-
BaHHBIM KOJIbLIEBBIM NoAHsATHEM. HeOombine okpyTiible yriiyOaeHus B IEPEXOAHOM 30HE OT MOPOAbL
K OTIEYaTKy, M0-BUAUMOMY, SIBISIIOTCSI pe3yJIbTaToM MOJ00HON aedopmanuu. Peasedrocts ypaib-
CKMX HEMHUaH pa3lilyHas, 3HAYUTENbHAsI U CPaBHUTENHHO c1adas B TOHKO3EPHUCTHIX BMEIIAIOIINX
nopozax. Berpedarores popMbl ¢ BEIPOCTAMH, HAIOMUHAIOIIUX CJICIIKU ITOYKYIOLUIMXCSI OPTaHU3MOB.
Ha HexoTOpBIX cienkax B X HEHTPaIbHOW YacTH HabIronaeTcs ciadas paauanbHas MOPIIMHUCTOCTD.

Cpasuenue (bekkep, 1996). OtnenpHble MPEACTABUTEIN YPATbCKUX U MOAOTBCKIX HEMHAH
BO MHOTOM CXOXH. OCOOCHHOCTBIO YPaJIbCKUX HEMMAH SIBJISETCS MOYTU MOJIHOE OTCYTCTBHE KOJIO-
HUAJIBHBIX TOCEJIEHUH, CTONb XapaKTepHbIX A [IpunHecTpoBbs. B ypaabCKUX MECTOHAXOXKIEHHUAX
0OBIYHO pacIpOCTpPaHEHb! OAMHOYHBIE (POPMBI.

3ameuanusa. Oqun sx3emiusp (tadn. 11, ¢pur. 4) — 3TO BBITYKIBIH OTIIEYaTOK, KOTOPBIN
MOKET OBITh HEMHAHOH, OJHAKO OH OAWHOYHBIH U UMEET HECKOIBKO HECHMMETPHYHO PaCIOi0-
KEHHYIO OOPO3JIKY, UeM CXOJICH C IOBEHUJIBHBIMH (OPMaMU «IIPOTOIUIIIICBPOCOM» (CM. 3aMEYaHHS
K omucaHuto Protodipleurosoma wardi). Jlpyroii sx3emmusp (tabn. 1V, dur. 3) — 310 BBITYKIbII
JIBYXYpOBHEBbI nuck. Ha oOpasue oH OAMHOYHBIN, HO HAa TOW K€ MCKOMaeMOW MOBepXHOCTH bek-
KepOM HaWJeHBl «THpa3uaHb». DTOT BTOPOH DK3EMILISAP, CKOpEe BCEro, SBISIETCSA IOBEHUIBHBIM
NpeAcTaBUTeNeM MO3UTUBHOU (popmer Aspidella. MecTonaxoxnenust [llupokxosckoe-1 u Kapantopr,
COOTBETCTBEHHO.

Nemiana simplex Palij, 1976
Onucanue.OTCyTCTBYET.

3aMeuanu . KonneknnoHHbIH HOMEp He yKka3aH, pororpadus onyonukoBana (I'pak1ankuH
u ap., 2005, puc. 2 x; 2010, puc. 24 1). Mectonaxoxaerne CpliBUIa-2.

Pon Neonereites Seilacher, 1960

Huaruos (bekkep, 2013). OT mpsAMBIX 0 HM3BIJIMCTHIX IENOYEK, COCTOSIIUX W3 OIHOTO
WA HECKOJIBKHUX PSIOB MEIJICT.

54



Neonereites biserialis Seilacher, 1960
Ta6u. VIII, ¢ur. 9

Onucanue (bekkep, 2013). Cnenm coxpaHuics B TO3UTHBHOM TuHopeinbede B Buie
MPEUMYIIECTBEHHO HEOOIBIINX MPSIMOJIMHEWHBIX yYaCTKOB ABYPAAHON 1enouku. OKpyriabsie Oyrop-
YaTble MEJUIEThI COIPUKACAIOTCS APYT C APYTOM, CIUIAIOTCS U clierka aedhopmupyrorcs. COIKeHHbIE
PSABI MENJIeT JIMLIEHBI MOJ00MS U HECKOJIBKO CMEIIEHBI BIOJb Oocu cieAa. Llemouku n1nbo orpanu-
YCHHBI HETaTUBHBIMH (hopMamMu MUKpopenbeda, JIMO0 MIIaBHO MEPEXOIsT BO BMEIIAIONIYIO MTOPOY.
Habmronatorcst mocTeneHHble NEPeXoAbl ABYPSAIHBIX LEMOYEK B MHOTOPSJIHBIE M PE3KHE KOHTAKTbI
10J1 YIJIoM 0K0J10 90° NBYpSIAHBIX M OHOPSAIHBIX CJIEIOB.

3amMeuanusda. OnuceiBaeMble 00pa30BaHUS PACIoaraloTcss Ha OyTpHCTOH MOIONIIBE TOHKO-
ro cnost necuanuka. Cyas mo ONpUBOAMMBIM MPHU3HAKaM (OXHOPSAHOCTh HEKOTOPBIX LIEMOYEK, Mepe-
XOJ1 IPYTUX U3 ABYPAIHBIX B MHOTOPSAJIHBIE, PE3KHE YThIKAHUS OJTHUX B JAPYTHE), JaHHBIE CTPYKTY PbI
MOTYT OBITH CIIy4aifHBIM COUETaHHWEM OYTpPOB Ha CJIETIKEe TIOBEPXHOCTH MHUKPOOHOTO Mara. MecToHa-
xoxxaenne Kapaniopr.

Neonereites multiserialis Pickrill et Harland, 1988
Ta6u. IX, ¢ur. la, 16

Onucanue (bekkep, 2013). B nmo3uTuBHOM cemupenbede Ha MOBEPXHOCTH TEMHO-CEPOTO
MEJIKO3EPHHUCTOTO MECUYaHNKA Ha KOHTAKTE ¢ OOP/IOBBIM aPTUILTUTOM — MPSIMOJTMHEHHBIC HITH HECKOJIb-
KO YHAYJIHPYOIIUNEC MHOTOPAJAHBIC LHCTTIOYKHU TCJIJICT. KonnyectBo PAAOB HEIIOCTOAHHO U U3MCHACTCA
oT 3 110 7, yBeMHUHUBAsCh HA cl1ab0 peabeHBIX W YMEHBIAsACh Ha OoJlee perbeHBIX YUacTKax Cciema.
[NenneTsl pa3HOOOPA3HBI 1O POPME, OT OKPYTIIBIX H30METPUIHBIX JI0 YITUHCHHBIX, OPHEHTUPOBAHHBIX
nornepex ocu ciena. [I1oTHO conpukacasich, MeIeThl HHOTIA 00pa3yIoT XapaKTepHbIC MSITUTPAaHHUKH.
HeBblnepskaHHasi MHOTOPSITHOCTh, PA3HOPOJHOCTE (OPM M pa3MepoB MeIIeT — TIIaBHbIE 0COOCHHOCTH
crena.

3aMeuanus. Vckonaemoe mpezcTaBisieT co0oi 0coOyr (GopMy ManeonacuuXHUI (CM.
3aMeYaHus TIPU ONHCAHUH [terichnus ternarius n Palaeopascichnus delicatus). MecTOHaxXoXIeHNE
Mamnaiicy.

Neonereites renarius Fedonkin, 1980
Tabn. X, dwur. 3

Onucanue.OTCyTCTBYET.

3ameuaHus.DparMeHT NOCTPOIKK MajeonacuuxHUAbI P. renarius (cM. 3aMedaHus IpH OIHU-
cannm pona Palaeopascichnus). Ha o0Opas3iie BUIIEH CIIETIOK ABYX FUIH TPEX KaIcyl ¢ MPOIaBJICHHBI-
MH HJIA OTCYTCTBYIOIIMMH cepeArnHamMu. Karncynasl OTCTOST APYT OT JApyra, 4TO JOBOJBHO OOBIYHO
st poga. Mecronaxoxaenue Mait. Psayssk.

Neonereites uniserialis Seilacher, 1960
Ta6um. VIII, ¢ur. 8

Onucanue (bekkep, 2013). Caen coxpansieTcs B IO3UTUBHOM THIiopenbede B BUIE OTAEIb-
HBIX LETNOYeK, COCTOSIIIUX U3 10-15 mpuMBIKaIOmUX APYT K APYTY MELIET OKPYTIOH WM HECKOJIBKO
yanrHeHHOU Gopmbl. Pasmep u perbedHOCTD meieT n3MeHsAeTCs, HabIIoaaeTcss OqHOHATIPABICHHOE
yBEJIIMUYCHHUE pa3Mepa MeUIeT B Mpenesiax eAMHON LEeNOYKU. YIJIMHEHHbBIE MEeJJIEThl OPUECHTHPOBAHbI
HEePICHIUKYIISIPHO OCHOBHOMY HalpaBJIeHUIO cliefla U UMEIOT OOBIYHO IIIaJIKYI0 MOBEPXHOCTh. Llenou-
KU pa3JInygHEI 110 (hopMe U pa3Mepy: KOPOTKHE MPIMOIHMHEWHBIE WITW KPYTO H30THYTHIC, IIOUTH AILITUTI-
COBHUJIHBIE, TPEPBIBUCTHIE, OJIM3KHE K TOJIOTUITY. ACCOUUUPYIOT ¢ N. renarius.

3aMeuaHus. Dk3emiusap He HaieH. C TeM ke onpeseneHneM bekkep onyoaukoBai GoTo-
rpaduto apyroro sx3emisipa (Becker, 1990, ta6m. 89, ¢ur. 3). Ha ¢ororpadun nzodbpaxen cremnox
LEMOYKH OKPYTJIBIX 00pa3oBaHUl, CKopee Bcero, oTHocsmmxcs Kk naneonacuuxHuaam (Kolesnikov
et al., 2015) pona Palacopascichnus (cM. 3aMeuaHus IPU OMKMCAHUM HTOro pojaa). Ha cierka coxarom
JaTepalibHO 00pasiie BUIHBI JIBE IIEMOYKH CIIETIKOB KaTlCyIl MalleonaciuXHuael P. renarius. MecToHa-
xoxaeHue bonu. Payssk.
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Pon Nereites MacLeay in Murchison, 1839
HAuaruos (bekkep, 2013). Meanapupyomue ropu30HTaIbHBIC CICbI, COCTOSIINE U3 Y3KOH
CPEeIMHHOM 60PO3/1bI (TYHHENS), OTpaHUYEHHON ABYCTOPOHHE OBAJIBHBIMU, TIMCTOBUIHBIMU HIIH TIEPU-
CTBIMHU JOJIIMH.

Nereites cf. jacksoni Emmons, 1844
Ta61. VIIL, dur. 3

Onucanune (bekkep, 2013). Ha mOBepXHOCTH IIMTYATOTO aJIE€BPOJIUTA — CIIE/I B BHJE H30-
THYTOH B IJ1aHe 0OpO3/Ibl, IBYCTOPOHHE OKaMMIICHHON HMOAHATHIMH, KOTOPBIC HA y4acTKax JIydieit
COXPaHHOCTH COCTOSIT M3 COMPUKACAIOLINXCS 10JIeH, KPYTIIBIX, HOTYKPYTIBIX HJIM HECKOJIBKO edop-
MHUPOBaHHBIX. [l0JIM OPHEHTUPOBAHBI TIOUTH TEPICHINKYISIPHO O0IIeMy HarpasieHuto ciena. Llen-
TpaJsibHasi 60po31a 4eTKO 000co0IIsIeTesl, pa3aesnss 101 pa3HbIX CTOPOH, HO Ha OTAENBHBIX yUacTKax
oHa BbINONakuBaeTcs. [lepexox cieaa BO BMEIIAIONIYIO TIOPOY MOCTECIEHHBIH.

3amedanus.KomecHUKOB ¢ cOaBTOpaMHU OTHOCSIT TAaHHOE 00pa30BaHKE M OJIM3KHUE K HEMY TI0
MOP(hOJIOTHH CTPYKTYPHI U3 TOTO K€ MECTOHAXOXKIEHUS K cienam poxa Didymaulichnus Young, 1972
(Kolesnikov et al., 2015). MecTtonaxoxaenue Kapanropr.

Nereites irregularis (Schathautl, 1851)
Tab6m. X, dur. 5

Onucanue (bekkep, 2013). B mo3utnBHOM cemupenbede Ha MOBEPXHOCTH OOPIOBBIX MeEJIHU-
TOB CHUCTEMa BBIMYKJIbIX, Y3KHUX, TECHO PACHOJI0KEHHBIX MapaJieNbHbIX MeaH 1p. Clieabl MJIaBHO U3TH-
0aroTcsl, MOBTOPSIS (PparMeHTh! CHUPAJICBUAHOTO Y30pa OKPYIJION UITH yIIIMHEHHOH (hopMbl. MeaH 1pbl
LEHTpa MHOrAa mupe nepudepuiiHpix. HeperymspHele monepeyHble HACEUKH OCIOKHSIOT CTPOCHUE
ciezna.

3ameuaHus. MckonaeMoe HaXOQUTCS BHYTPU NaKeTa TOHKUX CJIOEB IIECYaHMKa, U PacIoia-
raeTcs Ha KpOBJIC OJTHOT'O M MOAOIIBE APYToro cioika. OHO mpeacTaBiseT co0oi pparMeHT MOCTPO-
KU MajieonacuuxHusl P. delicatus, COCTOSIINN U3 CKATHIX MPU 3aXOPOHEHUH KaTCys (CM. 3aMeYaHus
pu onucanuu poaa Palaeopascichnus). Mectonaxoxaenue bom. Payssk.

Nereites macleayi Murchison, 1839
Ta6u. VIII, ¢ur. 4

Onucanune (bekkep, 2013). Crnenpl HaOIIOMAIOTCS B TOHKOIIUTYATHIX CIOUCTBHIX aJIeBPO-
JIUTaX, B CEPHH CJCJYIONMX OJHA 33 IPYrod MOBEPXHOCTEH HAINIACTOBAHUS, TAC OHH, HE 00pa3ys
MAcCCOBBIX CKOTUICHHH, yCTOWYUBO MOBTOPSIOTCS B (hopMe y3KHX MPOTSHKEHHBIX, €1a00 N3rH0arommX-
cs1 6oposa. C obGeux CTOpOH OOPO3BI OrpaHWUYEHBI TapaJUICTEHBIMA BO3BBIIIICHUSIME, COCTOSIIIME
U3 psjia TOMEPEYHO CErMEHTHUPOBAHHBIX HeOOoNbImux jgosicii. CerMeHTanus JOCTATOYHO 4YacTas,
Ha OTJENBHBIX YUaCTKaX TPACKTOPUHU — pparMeHTapHas U3-3a HEIIOJIHOW COXPaHHOCTH.

Bameganwus. CMm. 3ameuanust mipu onucanum Nereites cf. jacksoni. MecToHaxoXIcHUE
Kapantopr.

Pon Nimbia Fedonkin, 1980

Hduaruos.OTcyTcTBYET.

Nimbia dniesteri Fedonkin, 1983

Onucanune (bekkep, 1996). HeOombme opraHu3Mbl C IUIOCKOH IEHTPATbHON 30HON
U penbeHBIM KpaeBbIM BAJIHMKOM TpanenueBUIHON (opmbl. OT KpaeBoro BajMKa OTXOAST PEIKUe
paauaisbHbIe OTPOCTKH, TPUHAJIIEKAIINE, BOZMOXKHO, IIIyIaJIbIaM.

3amMeuaHus. DK3EMIULSIP He HaieH, pororpadus eIMHCTBEHHOro0 o0pasua onyOoInKoBaHa
(bekxkep, 1996, tadmn. 111, pur. 10). Mecronaxoxaerre COCHOBKA.

Nimbia occlusa Fedonkin, 1980
Ta6m. 1V, ¢wur. 2

Onucanue (bekkep, 1996) <nopsoox npednosicenuii u omoenvhvlx 106 8 HEKOMOPLIX NPeo-
n0dicenuax 30ecv usmenen>. HeOomblne, MOYTH UAEATBHO KPYTJIble OTHEYaTKH, OrPaHHUYCHHBIE
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KpaeBbIM BalIUKOM. PenbeHOCTD <gbicoma?> BaluKa He OCTaeTCsl MOCTOSHHOW, MECTaMu OHa <oH?>
BBITIOJIXKUBACTCS. Ha MOBEpXHOCTH BaJMKa OTMEUYAIOTCS HEBBIJICP)KAHHBIE TIONIEPEUHbIe M MPOIOIb-
Hble HaceukH. LleHTpanbHas 30Ha Mubo rmajakas, 1udo ciabdo Oyrpucras. Habmronatores hopMel mpo-
JOJIBHOTO JIeNIeHUs1 Oprann3MoB. [IpeacraBurenu paccMaTpuBaeMoro Buia o0pa3yroT OOIIMPHBIE KO-
JIOHUAJIbHBIE TIOCENICHH S, TJIe ACCOLMUPYIOT C IPYTUMH METY30HIHBIMH OpraHU3MaMHU.
3aMevyaHus. ManeHbKUN KOJNBLEBUAHBIN CICNOK, PACHOJIOKEHHBIA HA MOAOUIBE TOHKOTO
cioiika necyanuka. [1o1o00HbIE CIENKH MOTYT SBJISTHCS Pa3IUMIHBIMU 00pa30BaHMUSIMH Kak aOMOTeH-
HOM, TaK 1 OMOT€HHOH MPUPOBI (CIeAaMH, MUKPOOHBIMU KOJIOHUSIMH, BADHAHTAMHU COXPAHHOCTH IIPH-
KpenUTeNbHBIX 00pa30BaHUi MEPOBUAHBIX NeTaoHaM). Mectonaxoxaenue Kapaniopr.

Pon Oscillorhaphe Seilacher, 1977

Huaruo3s (bekkep, 2013). Hopbl BBICOKO aMITTUTYIHBIX MEAH]IP C TIONEPEYHBIMI KOPOTKUMU
MOJHATHAMU B 30HaX PE3KUX MIOBOPOTOB CIIEAA.

Bameganus. bekkep (2013) oTHOCHT O0BEKTHI HESICHON MPUPOIBI K KAWHO30HCKOMY POy
cienoB. OMHAKO MPUHAMIEKHOCTh UX K ClieflaM, U BOOOIIe K OMOTeHHBIM 00pa30BaHUsIM, HYKIaeTCS
B 000CHOBAHUH.

Oscillorhaphe telumis Bekker, 2013
Tabn. VII, ¢ur. 6

Onucanue (bekkep, 2013). B mo3uTuBHOM runopenbede cienbl NpeacTaBIeHbl yCTOHUNBBIM
COYETAaHMEM JIByX CErMEHTOB — OJHOTO MPSIMOJIMHEHHOr0, a JPyroro caado U30rHyTOTrO CTPEJIOBU-
HOI'0 — 00pa3yoLUX CXOASIINECS UM PACXOAALIUECS aCHMMETpUYHbIe Tpasibl. CerMeHThl OJHOCTO-
POHHE OPHEHTHPOBAHBI U CPE3arOTCs KOPOTKHUM MONEPEYHBIM NMoaHATHeM. Ha moBepxHOCTH ciena
OTMEYAI0TCsl HEPETYIISIpHBIE cla0ble MoNepevHbIe HACEUKH, KOTOPBIE Ha CTPEIOBHIHBIX (hopmax oObIu-
HO OTCYTCTBYIOT.

CpaBuenue (bekkep, 2013). [lo mopdonorun apeBHrEe NXHOPOCCHUINH OJIU3KH KaitHO30M-
ckuM Oscillorhaphe, oTinyasce HAIWYAEM XapaKTEPHBIX CTPEIOBUIHBIX CETMEHTOB W MEHBIINMH
pasMepamu.

3aMeyaHu . MecrtoHaxoxaenue Main. Payssk.

Oscillorhaphe venezoelana Seilacher, 1977
Ta6um. VII, ¢ur. 9

Onucanue (bekkep, 2013). B nmo3utuBHoM rumnopensede — cien B GopMe ABYX pacxomis-
HIMXCS MOA OCTPBIM yTiIoM (<30°) ogHOHAINPAaBICHHBIX CETMEHTOB, OCPYIUX HAYAJI0 C HEOOJBIIOTO
HONEPEeYHOro nogHATUsA. CerMeHTs! OJU3KM II0 MPOTSKEHHOCTH, HO pas3jinyaroTcs 1o Gopme: oquH
MOYTH NPSIMOJIMHEHHBIHN, a IPYTroi — 1yrooOpa3HbIii, BBITYKJIbIA. B COBOKYITHOCTH MapHbIe CETMEHTHI
00pa3yIoT yJIJIMHEHHBIH HE3aMKHYThIH MOJIyOBaJI.

3amedaHus.MecroHaxoxaenue Mai. Pay3sk.

Pon Palaeopascichnus Palij, 1976
Hduaruo3s (bekkep, 2013). Cuctema TeCHO PaCTIOIOKEHHBIX TTAPAJIICTBHBIX MEITKUX JKEIT00KOB
B HETaTUBHOM J3MHpeibed)e UM Y3KUX BAIIMKOB B IMO3UTUBHOM THIOpenbede. OKOHUAHUS KEeTOOKOB
3aKpyTJICHHBIE.

3aMeuaHus. [laneomacuuxHuAbl — OONbIIAs TPyIIAa CEPUATBHO MOCTPOSHHBIX 00pa3oBa-
HUH, IIUIPOKO PaCIPOCTPAHEHHBIX B TIO3JHEBEHICKUX OTIOKEHUSX MUpa. B HacTosiee Bpemst cuuTa-
IOTCSI «TEJICCHBIMUY ocTaTkaMu. OCHOBHOM (HhOpMOOOpa3yIONIeil eAUHUIICH «Tenay MajaconaciiuX I
SBJISITACH KaIlCyJla ¢ TUIOTHBIMHU CTEHKaMU 1 MATKOM cepaneBuHol (Seilacher et al., 2003). Kommiexcer
Karcysl o0pa30BBIBAJIA CIOKHBIE MOCTPOWKH, CTEIHMBILUECS MO MOBEPXHOCTH MCKOIIAEMOTO TPYHTA,
a'y OTJIEIBbHBIX (OPM, BO3MOXKHO, ITOJHIUMABIIUECS HAJl HUM. MIMEIOT J1B€ OCHOBHBIC (DOPMBI COXpaH-
HOCTH — TIECYaHbIE CJICTIKH KaIlCyJI, OTTIEYaTKN OT HUX ¥ MUPUTOBBIC (TMMOHUTOBBIE) NICEBIOMOP(O3BI
10 CTEHKaM KarcyJl. YacTo MHHTepIPEeTUPYIOTCS Kak ciieibl nuTanus. [Ipu aToM 3a cieq mpruHUMAIoTCs
BEPCHUIIBI CIICMTKOB KAaICyJl, MU [EMOYKH KOJIeUYeK, 00pa30BaHHBIX CTEHKAMU YaCTUYHO pa3pylIcH-
HBIX Karicyll. [lo kpaiineit mepe y ogHoro pona (Palaeopascichnus) OnvkaiIiie Kancyibl B MEMOYKe
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HE UMEIOT OOIIeH CTEHKH, HETNIOTHO MPUJIETAIOT IPYT K APYTY U JaXKe MOTYT pa3AessiThCsl HeOOIbIIH-
MU TIPOMEKYTKaMH.

OnucaHo HECKOJIBKO BUI0B NAJICONACLUXHU, HO BCe OHU HYKIAIOTCsI B peBU3UH. Busl ¢ Teppu-
topun Boctouno-EBponefickoii mnardopmer u Ypana npeaBapuTelbHO MOKHO OTHECTH K TPEM poJiaM
Y IIECTH BUJAM.

Pon Palaeopascichnus Palij, 1976. KopoTkue u mUPOKHE KPYHHBIC KalCyJbl, COCTABISIOIINE
OJTHOpsIZTHBIE BETBsIIIMECS 1Ienouku. [[Ba Buja:

P. delicatus Palij, 1976 (=Yelovichnus gracilis Fedonkin, 1985). llluprHa Karcyn CymecTBEHHO
Oosblie (MHOTa B HECKOJIBKO Pa3) X JJIMHBI M MOXKET CHIIBHO YBEIMYHUBATHCS HA MPOTSHKEHUH OJHOM
BeTBU. Coce/lHNE KaIlCyJbl BETBH NMPHUJIETAIOT JAPYT K APYTY.

P. renarius (Fedonkin, 1980) (=Neomnereites renarius; P. sinuosus Fedonkin, 1981; Intrites
punctatus Fedonkin, 1980). ILlupuna kancyi HeMHOro OOJbIIe JJIMHBI U Ha TPOTSHKEHUU OJHON BETBH
n3MeHsieTcs He3HauuTenbHo. CoceHue Kamncybl 4acTO HEe CONPUKACAIOTCS IPYT C APYTOM U MOTYT
OBITH pa3JeNeHbl PACCTOSIHUEM, HHOT/IA MTPEBBIMIAIONINM UX JUTHHY.

Pon Orbisiana Sokolov, 1976 (O. simplex Sokolov, 1976, a Takxe Neonereites biserialis Seilacher,
1960 u N. uniserialis Seilacher, 1960 B uaTepmpetaruun M.A. @enonknna (1981 u mocnemyrorue
pab6oTten). Okpyrible MalleHbKHE KarCyybl, 00pa3yloline BETBSIINECS LENOYKH WU CKOTLICHUS.
Pa3zmep karicyn B npefenax oJHON NOCTPOMKHU U3MEHSIETCSl HE3HAUUTENbHO. Tpu BUA:

O. simplex Sokolov, 1976. llemodka COCTOUT W3 ABYX-TPEX, BEPOSITHO, HABHBAIOIIUXCS IPYT
Ha JIpyTa psA0B Karcyl.

O. uniserialis comb. nov. llenouka Karcymn onHOPsITHAS.

Orbisiana sp. Karicynbl hopMUAPYIOT OTHOCIIOWHBIE O0JIee NI MEHEee U30METPUYHBIE CKOTLIICHUSI.

Pon Iterichnus Bekker, 2013 ¢ emuncTBenHbIM BugoM [ ternarius Bekker, 2013. Kancymsl
pasIUYHON MIUPUHBI, 00pa3yroNde MHOTOPSAHYIO HEPAa3BETBJIECHHYIO IEMOYKY; HA MPOTKEHUN
[ETTOYKH MOXKET U3MEHSIThCSA Kak (popma KarcyJi, Tak U KOJTHYECTBO UX PSAIOB.

Palaeopascichnus delicatus Palij, 1976
Ta6m. X, dwur. 3

Onucanue (bekkep, 2013). Crensl tydiie COXpaHSIIOTCS B TO3UTUBHOM THIIOpENTbede U Mpe/-
CTaBIISIIOT <CcOOO0U> LENOYKHU c1a00 U30THYTHIX AYT, COMPHKACAIOIINXCS U BBITSAHYTHIX MONEPEK OCH
orneyarka. KojgudecTBo ayr B menouke o0biuHO 4-10, peqko ObiBaeT OoJbiiie. B ornepedHoM cedeHUH
IyTrooOpa3Hble BAJIMKHU OYTH KPYTJIble, UX OKOHYAHUS 3aKPYIJICHBI, OHU PE3KO IIEPEXOIAT B CyOCTpar.
Tpaektopus cien0B U3MEHSAETCS OT CHHYCOMJAIbHON 0 TMOYTH NPSAMOIUHENHON. IXHUTHI CO COX-
HO CHHYCOHMJAJILHOM TpaeKTopuel MHorna 000COOISIOT B CAMOCTOSTENbHBIM UXHOBUJ P. Sinuosus.
HlupuHa ci1en0B MOXKET COXpAaHIAThCA OoJiee MIIM MEHEE TIOCTOSIHHON, MEHSIThCA HE3aKOHOMEPHO HIIN
OJJTHOHAIPaBJIEHO BO3PACTaTh. 3HAUUTEIbHBIE CKOTIJICHUSI HE U3BECTHBI, CIIEbl OTMEUYAIOTCS B TAPHBIX
WJTY OJIMHOYHBIX (hopMax.

CpaBuenue (bekkep, 2013). Uxautsl Ypana mofoOHBI THIOBOMY Martepuany llomonuwu,
a Take nodepexps bemoro Mops, oTIMYAsCh HECKOJIBKO OOJIBIIMMH MaKCHMaJbHBIMU pazMepaMu
Y MEHbIIIEH YIJIMHEHHOCTBIO AYT.

3aMeudaHUu . DK3eMIUIAp, n300paxeHHbd bekkepom (2013), BXOAUT B CKOIUICHHE CXOIHO
MOCTPOCHHBIX CJICMKOB, TAKKE OMUCAHHBIX B 9TOW cTaThe Kak Neonereites multiserialis n Iterichnus
ternarius. Bce OHH, IO-BUIMMOMY, SBJISIFOTCS ()parMEHTaMHU HECKOJIBKHX JK3EMILISIPOB 0c000H (op-
MBI IAJICONACUUXHUA, AOBOJIBHO CIOXKHOM KOHCTPYKUUH — [terichnus ternarius. Hackonbko MOX-
HO CYAWTH 10 COXPAHUBIIMMCSI pPa3pO3HEHHBIM OCTaTKaM, 3Ta KOHCTPYKIMS cjarajach Ha OJHOM
13 CBOMX KOHIIOB TPEMS psA/IaMU YJIMHEHHBIX KPYITHBIX KaTlCyJl, a Ha IPYTOM — HECKOJIBKUMHU PSIAaMHU
0ojee MM MEHEee M30METPHYECKHUX Kalcysl MeHbIero pasmepa (tadm. IX, ¢ur. 1-4). Bremnwuii Bua
HCKOMAeMbIX OCTaTKOB IO3BOJSET MPEAMOJNIOKUTh, YTO HCXOAHO KOHCTPYKIHMS Oblta 0OBEMHOMN
Y BO3BBINIAJIACH HAJl TPYHTOM; KPYTTHBIE KaTCyJIbl MOTJIM COCTaBIAThH €€ CTeOeNb, a MEIKHe — KPOHY.
Mectonaxoxaenue Manaiicy.
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«ITaneonacuuxHUIB» gen. et sp. indet.

Onucanue.OTCyTCTBYET.

3ameuanusda.Oaun 3k3. 6e3 HOMepa (I'pakmankun u ap., 2010, puc. 241) M0 BUAUMBIM MOpP-
(hormornyeckuM TMpHU3HAKaM MOXKET OBITh OTHeceH K Palaeopascichnus delicatus. Obpasen HalijeH
B MecToHaxoxJeHnn CwuiBuia-5. pyroii sk3. 6e3 Homepa (I'paxngankun u ap., 2010, puc. 7), Bo3-
MOKHO, OTHOCUTCSA K poxy Harlaniella Sokolov, 1972, ¢ KOTOPEIM TaJICOMACIUXHYC HMEET HEKOTOPOE
BHemrHee cxozcTBo (Ilammit, 1976; MBanmos, 2013); oOpa3zer HaliieH B MeCTOHaXOX/ieHUU ChIIBHU-
na-2. Ok3. [ICT'M, Ne 2062-1, 2 (Kolesnikov et al., 2015, puc. 9A, 9B) — Palacopascichnus renarius;
oOpa3ubl HailjaeHbl B MecToHaxoxjaeHuu bacy. Dk3. LICT'M, Ne 2053-7 (Kolesnikov et al., 2015,
puc. 9C) — Palaeopascichnus renarius; o0paser HaiijieH B MecToHaxoxaeHnH KapautopT. Ok3. LICI'M,
Ne 2062-3 (Kolesnikov et al., 2015, puc. 9D) — Orbisiana uniserialis (?); oOpa3el HaiieH B MECTOHa-
xoxaeHun Manaiicy. Dk3. LICI'M, Ne 2062-4, 5 (Kolesnikov et al., 2015, puc. 9E, 9F) — lterichnus
ternarius; 00pa3Ipl HAWJCHBI B MECTOHAXOXKAeHNH 3yskoBo. Dk3. LICT'M, Ne 2062-6, 7 (Kolesnikov
et al., 2015, puc. 9G, 9H) — Palacopascichnus delicatus (?); oOpa3ibl HalJCHBI B MECTOHAXOXKICHUH
Mau. Psy3sk. Ok3. LICI'M, Ne 2063-3, 4 (Kolesnikov et al., 2015, puc. 91, 9)) — Orbisiana uniserialis (?);
oOpasibl HaiiileHsl B MecToHaxokaeHnn Becensiid. Ok3. LICI'M, Ne 2062-8 (Kolesnikov et al., 2015,
puc. 9K, L) — Palaeopascichnus renarius; oOpasel HaiiJleH B MECTOHAXOKJIeHUN YcTh-Karas.

Pon Palaeophragmodictya Gehling et Rigby, 1996

Hduaruos.OTcyTcTByeT.

«Palaeophragmodictya» spinosa Serezhnikova, 2007
Onucanue.OTCyTCTBYET.
3ameuadu 5. KonnekimonHslii HoMep He yka3aH, pororpadus onyonukoBana (I'paxaankuH
u 1p., 2010, puc. 24B). B aT0if paboTe pogoBoe Ha3BaHHE 3aKIIOYEHO B KaBBIYKH, TEM CAMBIM OTHECe-
Hue Bujaa u3 lOro-Bocrounoro benomopss k aBcTpaauiickoMy pojly CTaBUTCS o] coMHeHne. OJHaKo
MOSICHEHW I He MpuBoAUTCs. MecToHaxoxnenre CrlnBuia-2.

Pon Palaeophycus Hall, 1847

Hduarnos (bekkep, Kumka, 1991). I'mankue n opHaMeHTHpOBaHHBIE, OOINIIOBAaHHBIE, CYIIE-
CTBEHHO LMWJIMHIPHUYECKHE, IPEUMYIECTBEHHO TOPH30HTAIbHbBIC, BETBALINECS WM HEBETBSIIHMECS
HOPKH Pa3InYHOTO TUaMETpa; 3al0THEHUE CHTUYHOE BMEIIAoIel Topo/ie, OOBIYHO 0e3 TEKCTYP.

Palaeophycus aft. heberti (Saporta, 1872)

Onucanue (bekkep, Kumka, 1991). Cnex ropu3oHTanbHbIH, COXpaHWICS B BUAE MOIHO-
ro peiabeda B Mayke TOHKOI'O IEepeciianBaHUsi OOPAOBBIX alCBPONEIUTOB M ajleBpoiIuTOB. [IpaBas
4acTb cJela UMEET B IONEPEUHOM CCUEHUH (POPMY IUIOCKO-BBIITYKJIOH JInH3bL. Cle ©MeeT JOBOJIbHO
TOJICTYIO OOJHMIIOBKY, KOTOpasl OTHAENUJach OT 3alOJHEHHS HOPKH M COXpaHWJIACh Ha MPOTHBOIO-
JIO)KHOM MIIOCKOCTH. B J1eBoit yacT opMa NonepevyHoro ce4eHus MEeHsIeTCs 10 MPOCTUPAHHIO ClieNa
OT TPEYTOJIbHUKA C 3aKPYTJIIEHHBIMU YIJIaMU (IIPH 3TOM CTOPOHBI, IPUMBIKAIOIINE K OAHOMY U3 yIJIOB,
HECKOJIBKO BOTHYTBI) 0 aCHMMETPHUYHON JIMH3BI C OCJIOXKHSIOUIMM IJIaBHBIM C1a0openbeHbIM MPo-
JOJIBHBIM CJIely YIUIyOJIeHHeM B LIEHTpe U (10) CUMMETPUYHOMN, TJIABHO MEepexo/isieii BO BMEIIao-
LIYIO IOPOAY <NOPAOOK C106 6 NPedNodCceHuU usmener™. 3aloJIHeHUE ClIeia aJeBPOIUTOBOE, HA BCEM
MPOTSIKEHUH Pa3OUTO MONMEPEYHBIMU TPEIIMHAMHU, KOTOPBIM Ha MPOTHUBOOTIICYATKE W BHYTPEHHEH
CTOpPOHE OOJUIIOBKHM OTBEYAIOT TOHKHE IpeOHH. [loBepXHOCTH ciiea, a TakKe HEIMIMPOKOH MPUMBI-
KaIoMIeH TOJI0CH BMEIIAIONIEH opoabl BOKPYT ciena (1-2 MM) TIOKPBITa HCCHHS-UEPHOU TIISTHIICBOH
(opraHM4ecKoii?) MICHKOM.

3amMedaHu 5. DK3EMIUSIp He HaiiieH, onyonukoBaHHbIe GoTorpaduu (bekkep, Kumika, 1991,
tabmn. 111, pur. 6; bekkep, 2010, Tadm. I, ¢pur. 11), BeposiTHO, H300paKaAIOT U3OIHPOBAHHYIO CTPYKTYPY,
OuoreHHas IpupoJa KOTOpoil HeoueBUJHA. MecToHaxoXaeHue SImaHTay.
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Pon Paliella Fedonkin, 1980

Hduaruo3s. OTCyTCTBYET.

Paliella patelliformis Fedonkin, 1980

Onucanue (bekkep, Kumka, 1989). B npenenax okpyriioro u 6ojiee uiin MeHee yIUJIOLICH-
HOT'O OTIIeYaTKa OTYETIIMBO 00OCOOIISIOTCS ABE 30HBI: BHEIIIHSISI M1 BHYTPECHHSIS. BHENTHsIs1 30Ha coep-
KUT paguasbHble OOPO3IKH C pa3INYHON MHTECHCUBHOCTBIO IIPOSIBICHUS OT AOCTATOYHO pelbeHBIX
JI0 €[1Ba 3aMETHBIX WJIM MOYTH HE 3aMeTHBIX. BHYTpeHHSs 30Ha, OTYETIMBO 000COOIEHHAs KOJIbIIE-
BBIM BaJIMKOM, JIMIIICHA PaJinaibHON peOpructocT. Ha HEKOTOPBIX OTIEUaTKaxX B HEHTPAIbLHON YacTH
BHYTPEHHEH 30HBI HAMEYAETCsI OKPYIJIOE BO3BBILICHUE.

CpaBuenue (bekkep, Kumxa, 1989). Ilo oOmum ouepraHusM H pa3Mepy OJinM3Ka
K Medusinites asteroides Sprigg, HO OTIMYAETCS YIUIOMCHHOCTHIO M OTCYTCTBUEM SIHUKPaeBOM
oopoznku. Ot Tirasiana disciformis Palij paccmarpuBaemast hopma 000co0I9€TCs IO HATUIHIO pajIu-
aJBHOM PeOPUCTOCTH.

3aMeuaHnus. DoTorpadus OAHOrO U3 MIECTH YIIOMSHYTHIX B pab0oTe 00pa3IioB OIy0JIMKOBa-
Ha B 1ByX cTtaThsax (bekkep, Kumika, 1989, Tadi. 6e3 Homepa, ¢ur. 4; Becker, 1990, Tabn. 89, dur. 4).
Ok3eMIuiAp He HaifeH. B ero orcyrcTBue maeHTH(UKALMs HMCKOMAEMOTo HeBO3MOkHA. Hammuume
PE3KO BBIPAKEHHOTO KOJBIIEBOTO BallMKa, OKPYIKAIOMIErO BHYTPEHHIOI 30HY, OTIMYACT JIAHHBIN
sx3eMIuisip ot Paliella patelliformis u OT Ipyrux BapHaHTOB COXPAaHHOCTHU Aspidella terranovica.
MectonaxoxaeHue boi. Pay3sk.

Pon Phycodes Richter, 1850

Huaruo3s (bekkep, 2013). ['opru3oHTaIbHBIE MYYKH HUINHIPHYIECKUX XO/I0B, BEEpPOOOPA3HO
pacxXoasIUXcsl U BETBSIILIUXCS B IUCTAJIBHONW YaCTH M CXOASILUXCS B TJIaBHBII CTBOJ B MIPOKCHUMAJIb-
HBIX CEYECHMSIX.

Phycodes bilix (Ksiazkiewicz, 1977)
Ta6xn. VIII, ¢wur. 5

Onucanue (bekkep, 2013). Ha moBepXHOCTH 3€I€HOBATO-CEPOrO aJEBPOIUTA HAOIIONAIOT-
Csl CXKaThle MyYKH cyOrapauledbHbIX 00p03]], KOTOPBIC BBIXOAST M3 €AMHOW HEOONBIION JACIpecCuu
1 pa3BETBIAIOTCS oA ocTphIMH yriiamu (20-40°). Ouu 06pa3yroT Beepoodpa3Hbie (OPMBI H3 HECKOIb-
kX (3-5) c1abo M30THYTHIX, HOYTH MPSIMONMHEHHBIX BeTBeH. COXPaHMINCH PEIUKTHI MONEPEYHON
LITPUXOBKH, YCIOXKHSIOIIEH OT/IEIbHBIE CETMEHTHI ciiefla. B AucTaNbHBIX YacTaX Beepa OTMEUaroTCs
HECKOJIBKO LIHIIEK, BO3MOXKHO IIPUHAMJIKALINX HOPKAM C TUaMETPOM 2-4 MM.

CpaBuenue (bekkep, 2013). FOxxnoypanbckue cienbl OIM3KU TOJOTHITY IO OCHOBHBIM IIPHU-
3HaKaM: KOJIMYEeCTBY OOPO3/l B MyUKe U UX quameTpy. OTIIHYaloTCsl HECKOJIBKO Oosiee y3KMMH U KOPOT-
KHMH BEEPAMH.

3ameuanus. ExuHCTBeHHBI HallIGHHBIN B KOJUIEKIMU bekkepa OTHeYaTOK pacrojaraet-
Csl BHYTPH IIaKeTa TOHKHUX CJIOEB MEJIKO3EPHHUCTOTO NecyaHuka (?), Ha IMOJOIIBE OJHOTO U3 CIIOEB.
Ha orneuarke BuaHa BeTBsLIasicd CTPYKTYpa, OTAAJCHHO HAIIOMHHAIOLIAS MEPO TaK HA3bIBAEMBIX
«ppongomopd» (Kolesnikov et al., 2015), mnn e KOMIANCHPOBABILYIO BETBb BOAOPOCIECIION0OHOTO
oOpa3zoBanus Harlaniella podolica Sokolov, 1972 (MBanios, 2013). MectonaxoxaeHue KapaHiopr.

Phycodes cf. coronatum Crimes et Anderson, 1985
Ta6n. VI, ¢ur. 4a—48

Onucanue (bekkep, 2013). Ha moBepXHOCTH MIMTYATOTO MEIKO3CPHHUCTOTO IMECUaHUKA
(buKcHpyeTCcs OKPYTIBIA OTIEYaTOK, OrpaHUYEHHBIN BHEIIHUMH M BHYTPEHHUMH OBallaMH, IMpH-
MOJTHATHIMU HaJ KOHYCOBHJIHO TIPOTHYTOH IIEHTPAIBHON YacThio ciiefia. OBabl COCNMHEHBI Oojee
WUJIF MEHEE PEryJISIPHBIMHU PagualbHBIMUA HACEYKAMU, KOTOPhIE OTMEUYEHEI B TOJIOTHUIIE, HO HE Ha pe-
KOHCTPYKIIMH cliefa. BAoas BHEMIHEr0 Kpyra pacroiosKeHbl N30MOP(HBIE CEUYEHHS, T0-BUIUMOMY,
BEPTUKAJIBHBIX KaHAJIOB, KOJIMYECTBO KOTOPHIX mpeBbimaeT 14. TouHoe 4ucio yCTaHOBUTDH CIOKHO
B CBSI3M C HEMOJHOW COXpaHHOCTHIO. [lo mepudepun ciena HaOMOAAIOTCS YIiioBaThie (hparMeHThHI
Treptichnus isp.
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3aMeuyaHUu . bekkepoM NMPOU3BOJIBHO BHIOPAH yYaCTOK CKOILICHUS JIMHEWHBIX CJICIKOB,
00pa30BaBIINXCsI, BO3MOXKHO, TIO JICASHBIM KpUCTalaM (CM. 3aMmedanusi ipu omucanuu Chondrites
intricatus). MecToHaxoxieHue MaHalcy.

Phycodes 1isp.
Ta6u. VIIL, ¢ur. 6

Onucanaue. OTCyTCTBYET.

3aMeuaHUs.B ToM ke MECTOHaXOXKICHIHM Ha aHAJIOTMYHOM MTOBEPXHOCTH TIO/IOIIBHI CIIOMKA
NeCUaHMKa HAWJICHBI U JIPyTHE MOXOXKHEe 00pa3oBaHUs (CM. 3aMEYaHMs NP onucaHnuu Neonereites
biserialis). Obpa3er mpoONCXOAUT U3 MECTOHAXOK AeHM ST KapaHiopT.

Ponx Planolites Nicholson, 1873

Huaruno3s (bekkep, Kumka, 1991). HeoGnumoBaHHbIe, peaKo BETBSIIHECS, MPSIMbIE WU
W3BUIIUCTBIE HOPKH, TT1aJIKHE, KOJIBYATHIE MIIH C HEPOBHBIMH CTEHKAaMU, OKPYTJIBIMH JI0 SJITUITHUYECKUX
B MONIEPEYHOM CEUCHHH, PA3IMYHOIO pa3Mepa U KOH(OUTYpaly, BHYTPEHHEE 3all0JTHEHHUE, 10 CyIIe-
CTBY, 0€3 TeKCTYp, OTJIMYAETCs [10 COCTAaBy OT BMEIIAOLIEH ITOPO/IBL.

Planolites annularis Walcott, 1890

Onucanue (bekkep, Kumxa, 1991). Cnex B Buie 3a0THEHHOM a1€BPOIUTOM HOPKH (TIOTHBIN
penbed) AITUTICOBUIHON (GOPMBI B TIONIEPEYHOM cedeHHH. Hopka KoipuaTtas, 94To OOYCIIOBJIEHO Ha-
JMYHMEM PETYJISPHBIX MOMEPEYHBIX MEPEKUMOB, JIyUIlle MPOSBICHHBIX HA €€ BEpPXHEH MOBEPXHOCTH.
Ha HrxHe# nmoBepXHOCTH BOJIM3M MecTa YIIIyOJeHHs] HOPKHA BO BMEIIAIONIYIO MOPOAY KOJIBUATOCTh
MPOSIBJICHA MEHEE OTYETINBO. B MPOJ0IHPHOM CeYeHNH TepeXKUMbl HOPKH TIaBHBIe. Hopka He3Hauu-
TEJBHO M3rU0AeTCsl B TOPU3OHTAJIBHON IIIOCKOCTH.

3aMeuyaHUuda. DK3eMIUIAp HE HaiaeH, Gororpadus omyonukoBana (bekkep, Kumka, 1991,
tabun. III, ¢ur. 3). [lo maennro KomecnukoBa ¢ coaBropamu (Kolesnikov et al., 2015), nckomaemoe
SIBJISIETCSL TIPOCTBIM FOPU3OHTAIBHBIM clieloM. MecToHaxokIeHHe SIMaHTay.

Planolites beverleyensis (Billings, 1862)

Onucanue (bekkep, Kumka, 1991). Cnenpl coxpaHsIOTCs B BUAE IO3UTUBHOTO THIIOpeTbeda
B IIaYKe TOHKOI'O IIepecilauBaHus OOPIOBBIX AJIEBPOIIEIUTOB U aJIEBPOJINTOB. Banuku ciioxeHs! ajies-
POIUTOM, ITIaIKOCTEHHBIE, B TIONEPEUYHOM CEUEHUH OT OKPYIJIBIX A0 JMH30BUIHBIX, B IIJIAHE MPSIMO-
JMHEWHBIEe W TJIABHO U3BUIIMCTHIC. M3rubatoTcst B BepTUKAJIBHON MIIOCKOCTH, 3arTyOiisisich B IOPO-
Iy ¥ TIPOSIBIISISICH HA OBEPXHOCTH B BUJE OTHOCHUTEIIFHO HEOONBIINX yYaCTKOB NEPEMEHHON ITHHBI
1 WHpUHBL. Ha HEKOTOPBIX K3eMIUIsIpax HAOJII0AaeTCs NONepedHas TpeIMHHOBAaTOCTh. MHorIa cien
BbLJIEIsAETCs 00JIee CBETIION OKPACKOH 3aM0IHEHH S, YaCTO €r0 IOBEPXHOCTh U MIPUMBIKAIOIIUN 0CaI0K
MTOKPBITHI Y€PHBIM CIIONITHBIM HJTH B BUJIE MEJIKUX MATEH OpraHndeckuM HajieToM. [lepexox ot Bannka
K BMELIAIOIIEH nopoze yalle NocTeneHHbIi. HekoTopele cienpl U3BIEKa0TCs U3 MOPOAbI, IPEACTAB-
JI5is1 TOTTHOPEbeHbIE, B MONEPEYHOM CEYCHHH JTMH30BUIHBIC, YACTO C YIUIOIEHHBIM BEPXOM HOPKH.
BerpeuaeMocTh OT €AMHUUYHBIX 10 MHOI'OYHMCIIEHHBIX CONMKEHHBIX HOPOK.

3amMeuaHus. DK3eMIULIpbl He HailneHwl, Qotorpadum omybnukoBans! (bekkep, Kumika,
1991, Ta6n. 1, ur. 3, tadn. II, ¢ur. 1). [pynna TUHEHHBIX CIENIKOB, MHOTAA, BO3MOXKHO, CITUPAJIBHO
3aBuBatonuxcsa. A.B. Konecankos ¢ coaBropamu (Kolesnikov et al., 2015) oTHOCAT UX K cienam ropu-
30HTaJILHOW HanpaBIeHHOCTH. MecToHaxoxIeHue SImaHTay.

Planolites cf. montanus Richter, 1937

Onucanue (bekkep, Kumka, 1991). Ciensr coxpaHsIOTCS B BUJIE TIO3UTUBHOTO TUTIOpETbeda
B MTa4YKe TOHKOTO MepecaanBaHms OOPJOBBIX aJIeBPOIEIUTOB U aJleBPOJIUTOB. Banmuku riaikocTeHHBIE,
B TIOTIEPEYHOM CEUYEHHUH OKPYTIIbIe MIIN CIIETKa yIUIOMEHHBIE, CJI0KEHBI aJIeBPOIUTOM, HHOT/IA JINMO-
HUTU3UPOBAaHHBIC. B rOpU30HTAIBHOM IJIOCKOCTH IUIABHO, HO 3HAYMTEJIBHO M3rubaroTcs. B omHOM
clly4ae, o-BUIMMOMY, IPEACTaBICHO B3aMMHOE MEPEKPBITHE HOPOK O€3 UX MepeceueHus], Ha STOM Ke
o0pasIiie 0TYETIANBO HAOII0JaeTCs 3HAUNTEIbHOE U3rHOaHNe Cclie/ia B BEPTUKAIBHOM T1ocKocTH. [lepe-
XOJl OT BaJIMKa K IOpoAe JIN00 pe3Kuil, 1100 MIaBHBIN B MECTaX YIJIOMICHUSI.
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CpaBuenue (bekkep, Kumka, 1991). Cneasl manHoro Ttuma otiauvatorcs ot Planolites
beverleyensis 6omee N30THYTON TPAEKTOPHUCH, ITO, HECMOTPS HA HEKOTOPOE IEPEKPBITHE <CX0OCMB0 >
B pa3Mepax, MO3BOJISIET <gulHydcoaem?™> OTHOCUTH UX K P. montanus.

3amMeuaHus. DK3eMIUSIpbl He HaiijeHbl, QoTtorpaduu omybnukoBanbl (bekkep, Kumika,
1991, Ta6n. 11, ¢ur. 3, 4). Ilo maennro A.B. Konecaukosa n coasropos (Kolesnikov et al., 2015), ncko-
MaeMble SABJISIFOTCS IPOCTHIMU TOPU3OHTANIBHBIMHU clieiaMu. MecToHaxoxIieHne SIMaHTay.

Pon Planomedusites Sokolov, 1972

Hduaruos.OTcyTcTBYET.

Planomedusites grandis Sokolov, 1972
Taou. 111, dur. 6

Onucanue (bekkep, 1996). Jlnckoodpa3HbIil yIIIOMIEHHBIH OTIIEYATOK, O PAHUYCHHBIN KOJTh-
LIEBBIM BaJUKOM. LleHTpanbHBI OyropoK He BCEr/a MOITHOCTHIO COXPAHSIETCS U UMEET B OCEBOM 30HE
HeOoJIbIIOe MOHMKEeHNE. BHEITH S 30Ha 3aMETHO IIUPE BHY TPEHHEMH.

3ameuanu . Clenok Ha MOJONIBE TOHKOCIOUCTOTO MECYaHNKa JOCTATOYHO TIJIOXOH COXpaH-
Hoctu. [lepednciieHHble B ONMCAaHUU TPU3HAKHU TOJTHOCTHIO BIMCHIBAIOTCS B BApHALIMU COXPAHHOCTH
Aspidella terranovica (bopma “Ediacaria”). OgHako OH TakXe MOXeT ObITh U HEOPraHMYECKUM 00pa-
30BaHUEM — cM. MBaHMOB m np., 2015, 3amevanus nmpu onucanuu Medusinites patellaris v P. grandis.
Mectonaxoxaenue Kapaniopt.

Pon Pollukia Gureev, 1987

Hduaruos (bekkep, 1996). Meny3ouasl ¢ HEpOBHOH (MOPILIMHUCTOMN UM OyTPUCTOM) BHEIIHEH
30HOM.

Pollukia serebrina (Palij, 1969)
Ta6m. 111, ¢ur. 7

Onucanue (bekkep, 1996). OBanbHbIe penbedHbIE OTIEYATKH, HAIOMUHAIOIIUE (HParMeHT
KOHYCa, KOCO YCEUYEHHOI'0 B €r0 HUYKHEH 4acTH. Y3KOH BHEIIHEN 30HE MPUCYIIU JIEMEHThI KOHIIEH-
TPUUECKOI0o ciIoKeHUs. Hapy)kHble BaJMKH, pacroyarasch KyJIMcOOOpa3HO, OKPYXKalOT C TPEX CTO-
POH NPUMNOAHATYIO IIEHTPAJIBHYIO 30HY U MOYTH MOJHOCTHIO CPE3AIOTCS UITU BBITIOJIAKUBAIOTCS C YET-
BepTOi cTOpOHBI. KoJMYeCTBO BaIMKOB OOBIYHO He MpeBbiiaeT 6-7. OOIMpHas eHTpaibHas 30Ha
COCTaBJISICT OKOJIO 2/3 monHoro ornevyarka. OHa JUIIEHa 30HAJIBHOCTH, UMEET HEPOBHYIO OyI'PUCTYIO
MOBEPXHOCTH M CI1a00BBIPAXKEHHBIH KOHLICHTP.

Cpasuenue (bekkep, 1996). Obume 0COOEHHOCTH CTPOCHHS COMMKAIOT PacCMaTPHBACMBII
opranusM ¢ Pollukia serebrina (Palij, 1969). Paznians 3akimtodaroTcs B O0IbIIeH penbeHOCTH U B CTPO-
€HHH HETIOITHO COXPaHMBIICHCS LIEHTPAJIbHOH 30HbI, TI€ OBAIbHBIA KOHIECHTP, TPUCYILUH THECTPOBCKUM
IK3EMILISIPaM, BBIPAYKEH MEHEee OTUETINBO. OTCYTCTBHE KOHIICHTPUYECKON 30HATBHOCTH B IIEHTPATBHOM
30HE ¥ KOHYCOBHTHOCTB OTIIMYAIOT paccMarpuBaeMyro ¢popmy ot Kullingia concentrica Glaessner.

3ameuanus. [loznuee bekkep (2010, 2013) oTHOCKI 3TO UCKOMIaeMoe K Bergaueria perata.
DK3eMIUISAp MPEeCTaBIsAET cCO00i PparMeHTapHO COXPAHUBIIHIICS CIEMOK «TEIECHOT0» OMOTeHHOTO
00BEKTa, €ro TOYHOE OIpeesieHIe HeBO3MOXKHO. MecToHaxoxkaeHne COCHOBKa.

Pon Protodipleurosoma Sprigg, 1949
Huaruo3s (bekkep, Kumka, 1989). Otnedarox sxcymOpennsl okpyribiid. [llupokoe BHenHee
KOJIBIO (BajtoM?) MOKPHITO Y3KMMH KOHIEHTpHYECKUMH Ooposakamu. CpennHHOE Tone OO0JbIIoe,
OKpYTJIOE, C OBOMJIAIBHBIM, HEPOBHO CKATHIM M Pa3JieIeHHBIM Ha JIOMACTH [EHTPAIbHBIM MPOCTPaH-
CTBOM (KeNy10K?) U HEpEryJIspHO Pa3BUTBHIMU palualbHBIMU KEI00KaMH (painajibHble KaHaIbI?), He-
JUXOTOMHYECKU BeTBSMMHUCS. [lepBuUHbBIC KeoOKH T1y0OKHe, TOCTUTAIoNIIUe CyOMapruHaIbHOTO
JKenoOKa (paauanbHBIN KaHan?), Jalomne Haqaao 00ee KOPOTKUM KeJIOOKaM IMTyTeM Pa3BETBIICHHUS.

3aMeuaHnusa. Kak ObI0 OTMEYEHO BBINIE (CM. 3aME€UaHUs TIPH ONMHMCAHWM poaa Askinica),
BUJIbI JIAHHOTO «POJa» MPEACTABIISIIOT co00¥ Bapuanuu GopMbl coxpaHHOCTH “Protodipleurosoma”
dhopmansHOTO BUNa Aspidella terranovica. OcOOEHHOCTH OTIIEYATKOB, MTPEXKE BCETO, MPUCYIITHH UM
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HETaTUBHBIN penbed (BBIMTYKIOCTh MHOTUX OTIIEYaTKOB M HETaTHBHOCTH, TO €CTh HHBEPTUPOBAHHOCTH
penbeda) HanpsIMyIO He CBSI3aHBI JPYT C JAPYTOM U OOBSCHSIOTCS TEM, YTO OTHEYATKH 00pa3oBaHBI
OT BepXHEW CTOpOHBI OazanbpHOrO nucka. LleHTpanbHas nempeccus Wiau TyOOKas Iiellb, K KOTOPOH
cxoasTcsl cyOpaauanbHble 00po3abl, 00pa3oBaHa OCHOBAaHMEM KOJUIATICHPOBAHHOTO cTeOs. 3aBau-
BaHME CTeOJIS B Ty HUIM HHYIO CTOPOHY B IPOIIECCE 3aXOPOHEHHS OMpeiesieT HallpaBIeHe U BeINnY -
HY CMEIIeHHS OT IIEHTpa OTTIeYaTKa MecTa CXOXK/ICHNS CyOpaaraibHBIX 00pO3].

Protodipleurosoma asymmetrica Bekker, 1996
Ta6n. 111, ¢ur. 2

Onucanne (bekkep, 1996). B kxpaeBoif 4acTH HEHTPaAJIHHOTO AWICKA YETKO 000coOmsercs
ACMMETPHYHO PACIIONOKEHHAS ISMPECCHOHHAS 30Ha CO CBOCOOPA3HBIM PaUabHBIM pUCYyHKOM. Pa-
JMabHbIe OOPO3/KH COMPSTAOTCS C Iyr000pa3HbIMU M 00pa3y0T BeepooOpa3HO pacXOIsIIIIHecs myd-
KM, KOTOPbIC BHIKJIMHUBAIOTCS, CO3/1aBasi OJHOCTOPOHHEE 00paMIIeHHE IICHTPaIbHOW 30HbBI. B mpene-
Jax IEHTPATBHOTO JUCKA, 3aHMMAIOIIET0 OKOJIO TIOJIOBHHBI YIUIOIEHHOTO OTIEeYaTKa, BO3BBIIIACTCS
OKpyIJIbIH Oyropok. BHemHuii quck oOpamiisieTCsi IPUIOAHSATHIM KPAeBbIM IOIHITHEM, COACPKAIIUM
c1ab0 BBIpaKCHHBIC painaibHbIC HACCUKH.

CpaBuenue (bekkep, 1996). O0uuii niaan cTpoeHUs HOBOI'O BHJIA HECKOJIBKO HAIIOMHUHAET
Protodipleurosoma wardi, Ho paccMaTpuBaemasi popMa 3aMETHO OTIMYACTCS UHBIM CTPOCHUEM IICH-
Tpa, IIOYTH [IOJHBIM OTCYTCTBUEM KOHLEHTPHUUYECKON 30HAIbHOCTH BO BHEIIHEH 30HE U CBOCOOPA3HBIM
00JIMKOM aCHMMETPUYHO PACIIOIOKEHHON ICIPECCHOHHOM 30HBI.

3aMedaHUs. IKIESMIUIIP UMEET BBHITYKIYIO OPMY, HO B TO K€ BpeMs SIBISETCSI HETaTHUB-
HbIM. ACUMMETpPHS B TOH WJIM MHOM CTENECHU BBIPA’KEHHOCTH IPUCYIA BCEM NMPOTOAUIIIIEBPOCOMAM,
B TOM uuclie Tonotuny P. wardi. OTCyTCTBHE KOHIIEHTPUUYECKUX KOJIEL y BHEUIHErO Kpas oTHeyaTrka
MOKEeT OBITh OOBSICHEHO MHIMBHIyaJIbHBIMH OCOOCHHOCTSIMH CXKaTHUsl TAHHOTO dK3eMIusipa. [onotum,
€IIMHCTBEHHBIN 3K3eMILISP MPOTOIUIIIIEBPOCOM, OTHECEHHBIN K BUAY P. asymmetrica, pacronaraer-
Csl Ha TMOJIOIIBE TOHKOTO CJIOSI IECYaHHWKA, NOKPBITOH MHOTOYUCICHHBIMU OyropKaMu — TEKCTYpPOH
OTIIEYaTKa TIOBEPXHOCTH MUKpOOHOTO MaTta. C 3TOH e MOBEPXHOCTH, MO-BHIAMMOMY, MPOUCXOMIST
U OTIeYaTKH, onpeneneHHble bekkepom kak P. wardi (cM. HUXKe), YTO YBEIUYMBAET BEPOSITHOCTD IIPH-
HAJIS)KHOCTH BCEX ATHX OTIEUYATKOB K OAHOMY MCKomaeMoMy BUIy. MecToHaxoxaenne KapaHiopT.

Protodipleurosoma paulus Bekker in Becker, Kishka, 1989

Onucanue (bekkep, Kumka, 1989). Xopomo orpaHu4eHHBIH OKPYIJIBIA OTIIEYATOK, 1O IIe-
pudepun KOTOPOro 0TYETIMBO 000CcOOISCTCSI BHEITHEE KOJIBIO. BHYTpEeHHUH AHCK pa3zenseTcs eH-
TpaJbHOM 00PO3IOH Ha ABE MPUMEPHO paBHBIC YacTH. C OMHON CTOPOHBI IICHTpaIbHAS O0po3/aa mepe-
CeKaeT M BHELIHee KOJIbLO, KOTOPOE B MECTE TIepecedeHus cierka aedopmuponano. Menkue 00po3aKy,
paznaIbHO OTXOASIIUE OT HEHTPAIBHONH OOPO3/IbI, BBITIONIAKUBAIOTCS M MOYTH HE 3aXOJST BO BHEII-
HIOIO KOJIBLIEBYO 30HY. CTEIeHb COXPaHHOCTH BHEILITHEH 30HBI HE CBSI3aHa C Pa3MEpPOM OTIIEUaTKOB, HOO
B HAMMEHBIIUX U3 HUX OHA XOPOILO MPEACTaBICHa, a B 0oJiee KPYIHBIX MOKET OBITh peaylIMpOBaHa.

Cpasuenue (bekkep, Kumka, 1989). OTnnuaercs oT y’ke U3BECTHBIX MpPEACTaBUTENEH poaa
HaUMEHBUIMMH pa3MepaMM, OTCYTCTBHEM OOKOBBIX BBIPOCTOB BO BHEIIHEH 30HE, a TAKXKE 3JIEMEHTOB
BETBJICHHSI paJiMajibHBIX KaHAJIOB U 0oJiee CIa0dbIM UX pa3BUTHEM BO BHYTPEHHEH 30HE.

3amMedaHus. DK3eMIULSIp He HaiijieH, Gororpadus omyonukoBana (bekkep, Kumika, 1989,
Tabi1. 6e3 Homepa, ¢ur. 1; Becker, 1990, Tadm. 89, ¢ur. 1). HuskopenbepHbIN BEITYKIIBIH, HO, CKOpEE BCe-
ro, HeTaTUBHBIH OTIEYATOK 00JaaeT peayupOBaHHBIM HA0OOPOM MpPU3HAKOB Aspidella terranovica.
ManenbKkre pa3Meps! (IaMeTp OTHedaTka 8 MM) IMO3BOJISIIOT MPEANOI0KUTE, YTO 3TO IOBEHUIIbHAS,
HE MOJIHOCTBIO pa3BuTas ocodb. Mectonaxoxaenne Mait. Psyssk.

Protodipleurosoma wardi Sprigg, 1949
Tat6m. 111, ¢ur. 1, 3

Onucanue (bekkep, 1996). B nmpenenax ymIomeHHOTO OKPYTJIOTO CJICTIKA OTYETIMBO yCTa-
HABJIMBACTCS 30HAbHOE CTpocHUe. HeCKONbKO yITHHEHHAS BHYTPEHHSS 30HA Pa3/IeNsieTCsl pauaib-
HbIMU OOpO3JIKaMH Ha JIOJH, UMEIONINE OYrpUCTYI0 MOBEPXHOCTh. Oco0oe 3HaYeHHE MpUOOpeTacT
HEHTPaJIbHOE TIOHWKEHUE, KOTOPOE JIEIUT BHYTPECHHIOI 30HY Ha JIBE ACKMMMETPUYHO YCTPOCHHBIE
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gacTu. CaOoBbIpaXEHHBIH OyropoK pacroyioKeH SKCLHEHTPUYHO. BHemrHed 30He mpucylia paau-
anpHas W KOHIEHTPHUYECKas 30HAJIBHOCTH. Jlns paccmaTpuBaemoil (opMBI XapaKTepHa deTKas,
HO HE peryisipHas paguanbHas pedpuctocTs. Hepeako oHa CKBO3HAst M MPOXOAUT BO BHYTPEHHIOKO
30HY. YCTaHaBJIMBAEeTCd OTMEUYEHHOE IJIsi TOJIOTHUIIA PA3BETBIICHHE PaaualbHBIX pedep M HaIudue
Y3KOTO paJuaibHOTO Bajuka. KoHIEeHTpHuueckass 30HAIBHOCTh BO BHEIIHEH 30HE BBIpa)keHa MEHee
YETKO, YeM paJuaibHasl, 1 0OBIYHO NMPOsBIIEHA (HPArMEHTAPHO.

3ameuanus. Oba obpasua, OTHECCHHbIE BeKKepoM K OIKMCHIBAGMOMY BHUJ1Y, CUIIBHO OTIIMYa-
I0TCS APYT OT JIpyra HEOJWHAKOBBIM Pa3BUTHEM BHEIIHEH M BHYTPEHHEH 30H, KOJTUYECTBOM, TITyOHHOI
U CTEMEHbI0 PA3BETBICHHOCTH PaJHAiIbHBIX 00po3a. OMHAKO TH Pa3Indusi, CKOpEe BCEro, OTpaxa-
0T OHTOTEHETHYECKHE IpeoOpa3oBanus 0a3albHOro oOpaszoBaHust Aspidella terranovica. Menpmuit
U3 3K3EMILISPOB, MO-BHIUMOMY, OJIM30K K FOBEHHIIBHOMY COCTOSIHHIO, KOT/Ia «POIOBBIC» MPHU3HAKH CIIe
TOJIKO HAUMHAKOT MPOSIBIATHCS. B 3TOT e TpeH 1 BO3pACTHBIX U3MEHEHUH MOXKET ObITh BITUCAH TAKIKE
9K3EMILISIP, onpeeneHHbli bekkepom kak Nemiana simplex (tadmn. 111, pur. 4). OH nMeeT BHELIHEE KOJIb-
110 ¥ TTyOOKYIO II[eJTb, OTBEUYAOIIY IO CKATOMY CTEOITI0, HO B CBSI3H, TIO-BUIUMOMY, C OUYCHb MAJICHhKUMH
pasMmepamu, y HEero eiie He pa3BUThI cyOpaauanbHbie 00po3asl. MecToHaxoxkaeHue KapaHiopr.

Pon Psammichnites Torrell, 1870

Hduaruos.OTcyTcTBYET.

Psammichnites 1isp.
Onucanue. OTCyTCTBYET.

3ameuanusa. Ok3. LICI'M, Ne 2053-1 (I'paknankun u ap., 2011, puc. 3r; Grazhdankin, 2014,
puc. 8-6; Kolesnikov et al., 2015, puc. 10E). Mectonaxoxaenune KapaaiopT.

Pon Pseudobergaueria Bekker, 2013

Huaruos (bekkep, 2013). Cepust OHHOCTOPOHHE BBITYKJIBIX JIYT, IPUMBIKAIONIUX K MTOJIOTOMY
BO3BBILICHUIO U 00Pa3yIOMIMX CIerKa U3rHOalOUNCs eAMHBIN CIIe.

CpaBuenue (bekkep, 2013) <poodosoe cpasnenue omcymcmeyem; MOOUDUYUPOBAHHDBLI
Ppazmenm 63am u3 6u006020 cpaenenus>. Lonorun Bergaueria Prantl otaudaercsi oTCyTCTBHEM
JyTOOOPAa3HOM 30HBI.

Pseudobergaueria baschkiricus Bekker, 2013
Tabmn. X, dur. 1

Onucanue (bekkep, 2013). OTImEYaToKk COCTOUT U3 ABYX Pa3IMYHBIX ITO MOP(OIOTHH YaCTEH:
OJTHOHM — MOHSTHS SJUTHIICOUIATBHOU (POPMBI, CI1a00 penbeHOro, OyrpUCTOTO, MIIIABHO ITEPEXOSILETO
BO BMEIIAOIIYIO TIOPOAY; IPYTOM — COCTOSIIEH U3 psiaa (>12) 0MHOCTOPOHHE BBITYKJIIBIX, BO3PACTAIOITUX
0 pa3Mepy M YaCTHYHO OOJIEKArOIMNX NMOAHSITHE TyT. KpyThle mepernop! compruKacaromuxcs IyT Opu-
SHTHPOBAHBI MOMEPEK OCH OTIeYaTKa. Pa3HOPOIHEIE TIO0 pa3Mepy JYTH JUIICHBI OOKOBBIX OTPaHHUYCHHIA
U JIy4Ilie COXPAaHUIIKCh B LICHTPE ciieza. [lokpbITast JyraMu 30Ha MPUITOIHATA OTHOCUTEIIBLHO cyOcTpara,
ee MIMprHA YBEIHYNBACTCS 110 MEPE YAaJIEHHS OT BO3BBIIICHHH, a BECh CIE] MIJIABHO N3TH0AeTCsl.

3aMeuanus. CiyyallHOC HAJIOKECHHE CIICTIKOB JIBYX U30METPUUYCCKUX OOBEKTOB HESICHOU
npuposl (Ha Gortorpaduu — cripaBa BHH3Y W BBEPXY) U (parMeHTa MOCTPOUKH Malieonaciux HUIbI
pona Palaeopascichnus (cieBa). MectonaxoxaeHne Mai. Psy3sk.

Pon Pseudorhizostomites Sprigg, 1949

Jduaruo3.OTCyTCTBYeT.

Pseudorhizostomites howchini Sprigg, 1949
Onucanue (bekkep, Kumka, 1989). Bemykiblii oTHeUaTOK, JWIIEHHBIH YETKHX OOKOBBIX
orpannyeHuid. OT MOHM)KEHHOH LIEeJIeBUIHON LEHTPAJIBLHON YacTH BEEpOOOPa3HO PACXOAUTCS CEPHs
Pa3BeTBICHHBIX pelibe(HBIX OOPO3/I0K, KOTOPBIC BHIMOIAKUBAIOTCS 10 MepUPEpUr OTIIeUaTKa 1 MPH-
JAIOT €ro MOBEPXHOCTH HEPOBHBIE OyTI'PUCTHIC OUEPTAHUS.
3amMeuaHus. DK3eMIULIp He HaineH, Gortorpadus omyonukoBana (bekkep, Kumka, 1989,
Tabi1. 6e3 HoMepa, dur. 2; Becker, 1990, Taba. 89, ¢ur. 2). OqHa U3 pacupoCTPaHSHHBIX B MO3THEBEH/I-
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CKUX TEPPUTCHHBIX OTIOKEHUSX CTPYKTYP, pacrojiaraeTcsl Ha IpaHule MIMHUCTOrO (CHHU3Y) U Iec-
YaHUKOBOTO (CBepxy) cioeB. [lo-Buammomy, cBA3aHa ¢ MUKPOOHBIMU TIOBEPXHOCTSIMHU B 00pa3oBaHa
B pe3yJjbTaTe BTSATMBAHMS YAacTH HJIMCTOrO ocajgka (MHKpoOHOro mara?) BriayOb HEpEeKphIBAIOIIC-
ro CJIOA MecYaHoro ocajka. Takoe BTATHBaHHE MOTJIO MPOUCXOAUTH MPH JIETa3aluy 3aXOPOHEHHOT0
U pasnararorierocs opranuueckoro pemectsa (Fedonkin et al., 2007). MectonaxoxaeHue boir. Psy3sik.

Pon Punctorhaphe Seilacher, 1977

Hduaruo3 (bekkep, 2013). OTparkeHne BEpTHKAIBHBIX CICIOB M MX BTOPOCTEIIEHHBIX MEITKUX
H3rUOO0B, CBA3AHHBIX C TECHBIMU MEaHJIPaMU TIEPBOTO TOPSIKA.

Punctorhaphe parallela Seilacher, 1977
Ta6x. VIIL, dur. 7

Onucanwue (bekkep, 2013). Cnen coxpaHUIICS B TIO3UTUBHOM THTIOpENThede Ha CICTYIOMTHX
OJlHA 3a JAPYTOH MOBEPXHOCTSAX HAIIACTOBAHHS CIOUCTOTO ajeBpoyiuTa B (popMe pasHOpenbedHBIX
OyTrOpKOB, TECHO MPUMBIKAIOUINX IPYT K APYTY U GOPMHUPYIOIINX MapaiesbHble nenouku. OmpHoHa-
MpaBJIeHHBIC TIETIOYKHU CBSI3aHBI PE3KUMHU TeperudaMu, KOTOPbIE COXPAHAIOTCS JIOKaIbHO. TouedHbie
LIENIOYKH, HEOTHOPOIHBIC 110 TTPOTSHIKEHHOCTH, HO IMOCTOSTHHBIE TI0 MIUPUHE, OTPAHUYCHBI Y3KUMU T1a-
paienbHbIME O00po3likaMu. PenbeHOCTh cliefia MOCTEeNeHHO YTpaunBaeTcsl B HAPaBICHUH TIPOCTH-
paHus CIEJOBBIX LIETIOYEK, KOJUUYECTBO KOTOPBIX MpeBbImiaeT 9-10 mTyk.

3aMeuanus. OparMeHT NOCTPOMKHK TaneonacuuxHuabl P. delicatus (cM. 3aMe4aHusi mpu
onucanuu poaa Palaeopascichnus). Ha oOpasiie BUAHBI IJI0X0 COXPAHUBIIHMECS CJICIIKH HECKOJBKUX
HEMOJIHBIX Kancyi. MectoHaxoxaeHue Main. Pay3ssk.

Pon Rhombidictyon Bekker, 2013

Huaruo3s (bekkep, 2013). [lapasie poMmOuUeckue sueiiku, 0OpaMIICHHBIE psAaMU TTPEPHIBU-
CTBLIX JIMHEUHBIX CJICIIOB.

Cpasuecuue (bekkep, 2013). OTeyaTky HECKOJIBKO HATIOMHHAIOT POMOWYECKIE (GOPMBI ITH-
crounelt <...> PomOoupmanpHble 3HaKH psiOW 110 MaciTaly MposiBICHUS ¥ MOpdosoruu 3aMmeTHO 000-
COOJISIFOTCS OT YPaIbCKUX OTIIEYATKOB C 3aKOHOMEPHOH MapHOCTHI0 pOMOOUIOB ¢ KOHIIEHTpaMH <...>.

Rhombidictyon uphimus Bekker, 2013
Tabn. VI, ¢ur. 2

Onucanue (bekkep, 2013). O60coOICHHBIE ClE]] HA TOBEPXHOCTH TOHKO3EPHHUCTOT'O I1eCYa-
HUKa B BUJIE TECHO COIPUKACAIOIINXCS MAPHBIX TUeeK U UX (pparmMeHToB. Popma sdeeK YeThIpexyroib-
Hasi, poMOounaabHast. ' paHU TOJICTOCTEHHBIE M HECKOJIBKO OKPYTJIEHHBIE. YTJIbl COUJICHEHUS IpaHeit
cocraisitor 60° 1 120° Syeiiku OIM3KK 10 pa3Mepy U OPHEHTUPOBAHBI IPUMEPHO B OJHOM Harpas-
JICHWU. B IEHTpabHBIX YaCTIX pOMOOUIOB (DUKCUPYIOTCS HEOOIBIINE OKPYTIIbIE TIOMHSTHSI, TJIABHO
CMEHAoLIMecs 10 nepudepun NepUKIMHAIBHBIMU MOHMKEHUSIMH. [IpocTpaHCTBEHHO MapHble sS4ei-
KM pa30o0LIeHbl psaaMHu 0OpaMIISIIOIIUX JIMHEHHBIX TEKCTYpP, UMEIOIUX ONHM3KYI0 HANpaBICHHOCTD.
[upuHa JTUHEHHBIX OHOTITH(OB 3aMETHO MEHSETCSI, HEPEJKO OHU YACTHYHO MIU TOJHOCTHIO Tiepe-
KUMAIOTCS, paclagasich Ha OTACIbHbIC HEPErYIIPHbIE CETMEHTBI Pa3In4YHON NPOTsLKEHHOCTH. Dop-
Ma CErMEHTOB M3MEHSETCS OT CHHYCOHMAAJBHOM, TaHTeneo0pa3Hol, yIiIoBaToi 10 MOYTH JTUHEHHOM.
B nesnom, cermeHTH 00pa3yioT MHOTOPSIOBYIO CUCTEMY 00OpaMIIEHUSI SUEUCTBIX TEKCTYP.

3amevaHus. OnucaHHoe 00pa3oBaHHWE OTHOCUTCA K TpymIe IceBrIo(occminii U, ckopee
BCETO, sIBIIsieTCsl PparMeHToM TekeTypbl kuaHes (kinneyia structure) (Kolesnikov et al., 2015). Ipo-
HCXOXJICHUE TEKCTYPbl KHHHES CBS3BIBAIOT C TCUCHHEM HETUTHU(QHUIIMPOBAHHOTO OCAJIKA IOJ CIOEM
mukpoOHoro mata (Porada et al., 2008). Mectonaxoxaearne Mai. Pay3sk.

Pox Sokolovichnites Gureev, 1983
Hduaruos.OTcyTcTBYeT.

Sokolovichnites aff. angelicae Gureev, 1983
Ta6m. VII, ¢ur. 2

Onucanune (bekkep, Kumka, 1991). Creasl coxpaHsroTcs B BUJE HO3UTUBHOIO THIIOPEIbE-
(a. B rutane umerot Gopmy 3amsTor. Y3KUU KOHEI] Ciiefia, MPeACTaBIsIoNIUi o000 BalluK, B OTHOM
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HaNpaBJICHUH TJIABHO MOTPYKAETCS B TIOPOLY, & B IPYTOM, HECKOIBKO YBEINYUBASICh B TIONIEPEYHHKE,
MIPOCIEKUBAETCS B 00IaCTh TEPMUHAIBHOTO pacminperus. Banuk Gosee pe3ko mepexonuT B MOPOIY
Ha BBITHYTOH CTOpPOHE, a pacIIiMpeHHas 4acTh ciiefla — Ha BOrHyTOH. [loBepXHOCTH ciefa TiaaKas.
Ha oxgnom oGpa3sie, 6113 OKOHYAHHUS CiIeAa CO CTOPOHBI pacIiMpeHus, OepeT Hayaylo OPYrod clen.
OH Kak OBl BBIXOAWT U3 MIEPBOTO, HO CTENIEHb COXPAaHHOCTH €T0 HE TI03BOJISET ONPEACTUTD, SABISETCS
JIX OH CAaMOCTOSITEIIBHBIM CIIEZIOM JKU3HECSI TEIIbHOCTH, NN YaCThIO OIHCAHHOTO.

CpaBHeHue (bekkep, Kumka, 1991). OnuceiBaeMble 37€Ch CIeIbI TI0 00LIEMY ILIAaHY CTPOe-
HES OJU3K0 HAamOMHUHAIOT Sokolovichnites Gureev, 1983, HO 3HAYUTEITEHO MPEBOCXOASAT TUIIOBOU MX-
HoBup S. angelicae Gureev no pa3zmepam. Xots HO.A. I'ypeeB npu onucaHuu CrieliajbHO HE OCTa-
HaBJIMBAJICS HAa XapaKTepe COWICHEHHUs BaJlMKa ¢ TEPMHHAJIBHBIM PACHIMPEHUEM, Ha MPUBEACHHBIX
uM (poTorpadusax BUIHO, UTO MEPEXOJ OT BAIHMKA K PACIIMPEHHUIO TOCTATOUYHO pe3Kuil. 31ech xKe pac-
IIUPEHHE CIie/la MPOUCXOANT TIOCTENEHHO U OJIMHAKOBO HA 000MX DK3EMILIAPA, XOTS OHU U pa3iihya-
FOTCS TIO0 pa3MepaM. DTO MO3BOJSICT OOBEIUHUTh UX B OJIUH TAKCOH, M CUMTATh CJICJaMU, OJIM3KUMHU
K S. angelicae. Crneniku, aHajoru4Hele S. angelicae, v 10 pa3MepaM COTIOCTABUMBIC C HAIIIIMH, OTTHCATT
B.M. Ianuii n3 6epHamreBckux cioes [logommm.

3ameuanus. Crpykrypa HescHOU nmpupoasl. Ha nmpuBenennoi B HacTosimeld padote ¢orto-
rpaduu TpeAcTaBleH TMPOTHBOOTIEUATOK 00Opasia, m3o0pakeHHOTO bekkepom m Kwumkoit (1991,
ta6m. 111, gur. 5). [Ipsimble OTHEYaTKH B KOJIJICKIIMHU HE OOHApy KeHbl. MecToHaxoxAeHUE SIMaHTay.

Pon Spicodiscus Bekker, 1990

Hduaruos3s (bekkep, 1990). OTnevyarku yrioneHHOH KOHYCOBUTHOW KOH(PUTYpaIlU, Ha KOTO-
PBIX OTYETIIMBO 000COOIISIETCST MenManHass 00po3aa U OTXOSINHIE OT Hee OOKOBBIC OTBETBJICHUS 0€3
JINCTOOOPAa3HBIX TeJl. XapaKTEPEeH MapareHe3uc ¢ OTreYaTkaMu JUCKOBUIHON Gopmbl. KoHyCcOBHIHBIE
U INCKOBUJIHBIE OTIECYATKH, [TO-BUIUMOMY, TIPEACTABISIOT YaCTH OJHOTO OPTaHu3Ma.

CpaBuenue (bekkep, 1990). Fi3BecTHO HECKOIBKO MCKOMAEMBIX OPTaHW3MOB ITO3IHETO J0-
KeMOpHS1, KOTOpbIE OJIM3KH K OTIIeYaTKaM, IPOUCXOIALINM ¢ Ypala.

1. Charniodiscus concentricus Ford <...> Ilpu cxomcTBe 0O0IIero miaHa CTpPOEHHUS OpPHUTAHCKHE
1 ypasbcKue (hOPMBI pa3InyaroTcs T0 0COOCHHOCTSIM BETBIICHHUS U pa3MepaM. YpaibcKue (POpMbI Xapak-
TEPU3YIOTCSI OTCYTCTBHEM JIMCTOOOpa3HBIX, M Ha MOPSJOK MEHBLIMMHU pa3MepaMy CTEOJIEBUAHBIX TEI,
1pu OJIN30CTH Pa3MepOB AMCKOBUIHBIX 00pa3zoBanuil. B cpaBuenuu ¢ Charniodiscus obpamaer Ha ce0st
BHUMaHHE HEKOTOPast TUCTIPOTIOPIINS B pa3Mepax CTeOJIEBUIHBIX M TMCKOBHIHBIX OTIIEYaTKOB B ypallb-
ckux Gpopmax. Ha BHelHeM komblie qucka Spicodiscus, B OTIIMYUE OT OpuTaHCKUX (POpM, HEPEIKO HAOIHO-
JAIOTCS DJIEMEHTHI paananbHoi pedpuctoctu. Kpome Toro, ecinu mist Charniodiscus TOCTOBEPHO ycTa-
HOBJICHO COUYJICHEHHUE CTEONICBUIHBIX U JFICKOBUIHBIX ()OPM B BH/IE IIPUKPETIICHUS ITEPBHIX K IIEHTPY BTO-
PBIX, TO IS Spicodiscus Takue AaHHbBIC OKa OTCYTCTBYIOT. 31eCh CTEONICBUIHBIE OTIIEYaTKU HAXOAATCS
Ha nepu)epun JIUCKOBUHBIX, M HU B OTHOM CITy4ae He HaOIIOaJIOCh UX MPUKPEIICHHUS K ICHTDY.

2. Rangea schneiderhoehni Giirich <...>. HecMOTpsl Ha HaJIM4Ke HEKOTOPBIX OOIIMX JIEMEHTOB
CTPOCHHMSI, MHIUBUyalIbHbIE YePThl yPAIbCKUX (POPM CTOJb 3HAYUTEIBHBI, YTO UX CAMOCTOSTEIb-
HOCTh COMHCHH HE BHI3BIBACT.

3aMeuaHusda.(CM. 3aMeuaHus IpU ONUCAHUY BUAA S. siganus.

Spicodiscus siganus Bekker, 1990
Taom. XI, ¢wur. 1, 2

Onucanue (bekkep, 1990). B psaae cTeOneBUIHBIX OTIIEYaTKOB MOXKET OBITH 000COOJIECHO
TPH TOBTOPSIOIIMXCS dJeMeHTa: 1) MequaHHas (HeHTpaibHas) 00po3aa, 2) OOKOBbIE OTBETBJICHUS,
3) 30HA MMPUKPETIICHUS.

MenuanHast 6opo3za (paxuc) mpeacTaBisieT co00i NEHTPAIBHYI0 OCh BCEX OTIEUATKOB, pa3ie-
JISISl MX Ha JIBE MPUMEPHO paBHbIC, HO aCUMMETpHUYHbIe YacTH. [1o GpopMe oHU pasyinuaroTcs Ha Hps-
MBbIe, H30THYTHIC U CHHycouaanbHbIe. C 00enX cTopoH moy yriaoM 30-45° k ka0 00po3IKe MPUMBI-
KaroT OOKOBBIC OTBETBJICHUS, CO3/IaBasi KOJCHOOOpa3HbIe COWICHEHUS U HApyIas MPSIMOJIIMHEHHOCTh
paxuca. Horga Bemm4mHa yria COYWICHEHHS MpeBhIacT 45°. BO3MOXXKHO, 3TO pe3yabTaT MO3IHEeHIIeH
nedopmarui, 0COOEHHO TaM, T/Ie HaOII0AaeTCsT HAJIOKCHUE CMEKHBIX OOKOBBIX OTBETBJICHHUH. [1pud-
JICHeHUE OOKOBBIX OTBETBJICHHI HOCUT MIOOYEPEIHBIN, & HE CAMMETPUYHBIN XapakTep, YTO HapyIIaeT
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nogo0Oue pa3ieNeHHbIX PaxiUcoM yacTel oTnevyarka. KonmndecTBo GOKOBBIX OTBETBICHUI H3MEHSETCS
ot 7 1o 12-14 ¢ kaxx0# cTopoHsl. [1o KOHGUTYpaluKu OHH MPSIMbIE WK CIIETKa 3ruOaronrecs, yKo-
paunBaroLIKecs K BEPIIMHE U MOJOIIBE, YTO MPUIACT OTIEeYaTKaM OCTPOKOHEUHBIH WITH YTIJIOMIEHHO-
BepeTeHO00pasHbIi 00MuK. JluxoTomMus 11t HUX He XxapakTepHa. O0paiaeT Ha ce0s BHUMaHHUE OTYeT-
JIMBO OPHUEHTHPOBAHHOE PACTIONIOKEHNE CTEONEBUAHBIX (DOPM Ha MOBEPXHOCTSAX HAIIACTOBAHUS, YTO
SBJISIETCS PE3yJIbTaTOM ACHCTBUS TEUCHUH.

30Ha MpUKpEMIeHH S IUIIeHa OOKOBBIX OTBETBJIICHUH, U TOJIBKO MeIMaHHAas 00p03/1a pa3eiseT ee
Ha JIBe IPUMEPHO PaBHBIC YACTH.

CrebneBUIHbIC OTIICUYATKH ACCOLMUPYIOT C TUCKOBUAHBIMHU, UMEIOIIMMH KOHIIGHTPHUYECKOE CII0-
JKEHHE. DTO COUYeTaHUE BEChMa XapaKTepHOEe, CTEOJICBUIHBIC OTIIEYATKH «YTHIKAIOTCS» CBOCH HIDKHEH
4acTbIO, 3aJIETAI0T [IOBEPX AUCKOBUIHBIX, U PA3BUTHI BMECTE C HUIMH Ha OJTHUX M TEX K€ IOBEPXHOCTAX
HaIIaCTOBAHMUSL.

Juck nuametpoM 10 60 MM COCTOUT U3 TPEX KOHIIEHTPUUYECKUX 30H, Pa3TUYAIOIIUXCS TI0 TOHAIb-
HOCTH CEpO OKpacKH M B MEHBIIIEH Mepe 1Mo xapaktepy penbeda. [lepudepuniiapiii KOHIEHTp c1abo
MPUNIOAHAT HaJl BMEIIAIONIEH MOPOI0H U MHOTIa XapaKTepu3yeTcss TOHKOH paguanbHO cTpyiidaro-
CTBIO, B JIPYTHUX CIIy4asiX ero MOBEPXHOCTh MOKET OBITh COBEPIIEHHO IIajkoil. CpeaHuil KOHIEHTP
JUIIEH paInaTbHON PEOPHUCTOCTH U 00J1alaeT POBHOM TUIAIKON MMOBEPXHOCTHIO. L[eHTpaibHOE KOJIBIIO
COAEPKUT OYyTrOpOK, KOTOPBIH HECKOJIBKO BO3BBIIIAETCS Ha/l TOBEPXHOCTHIO AUCKOBHIHOT'O OTIIEYaTKa.

[loMrMO TUCKOBHIHBIX, CO CTEOJEBHAHBIMUA OTIIEYATKAMH ACCOIHMHUPYIOT MHOTOYHCICHHBIC
OpraHWYecKHe TUICHKHW IIapOBUIHOW <Kpyeaot™>, SJTUNCOBUIHOW (opmbl, aumamerpom 6-30 mm.
B cBexeM M HECKOJIBKO YBIa)KHEHHOM COCTOSIHUM B HUX MHOIZIA MPOCTYNAET pajnalibHas TeKCTypa,
HO B BBIBETPEJBIX Pa3HOBUIHOCTIX OHA OTCYTCTBYET. B3amMHOE COOTHOIIEHHE OpraHNYEeCKUX Iiie-
HOK, CTE€OJICBUIHBIX U JUCKOBHAHBIX OTIEYATKOB BO MHOTOM MOJ00HO. OpraHn4ecKue IICHKH Iepe-
KPBIBAIOT UJIN MOACTUIIAIOT OTHEYATKH, YTO CBUJETENBCTBYET, T0-BUAUMOMY, O TOM, UTO T€ U JpyrUe
HaXOSTCS B IEPEMENICHHOM COCTOSTHUHM Ha €AMHBIX TIOBEPXHOCTSIX HAIIJIACTOBAHMSL.

3ameuaHus. B komneknun bexkepa comepKUTCS MacCOBBI MaTepHall MO JAHHOMY HCKO-
[aeMOMY, MPEJICTABICHHBIN KaK «IMCKOBUIHBIMHUY», TaK M «CTEOJICBUIHBIMHUY» OTIIeYaTKaMH. BTopbie
MpaBUJIbHEE HA3BIBATH «IICPOBUIHBIMIY, TIOCKOIBKY OHHM HE HAIOMUHAIOT 1O (popMe cTeOelb, i caMu
cTeOJiell Kak TaKoBBIX HEe MMEIOT. ToJNbKO Ha OHOM 00pasiie (roJoTHI) HaONI0AaeTCss KOHTAKT JIHUC-
KOBHJIHOW M MEPOBUAHON QopM. 3nech Oa3alibHbIe YACTH JIByX MEPHhEB YTHIKAIOTCS B Kpall KPyITHOTO
nucka (tabm. XI, ¢ur. 1). Takoe cOmmKeHNne MOXKET OBITH CITyYalHBIM, TeM 00JIee UYTO Ha OCTAIBHBIX
9K3EMILISAPax KOJJICKIIMU MPU3HAKOB B3aUMHOM CBSI3M JMCKOB U IepheB He nMeeTcst. Ha moBepxHOCTH
HECKOJIBKUX TUCKOB, B TOM YHCJIE U Ha TOJIOTHIIE, COXPAHUIIACH Oeasi, JerKo OTICIISIIOIIAscs MIeHKa
KapOOHATHOT'O BEIIECTBA, PE3KO KOHTPACTHPYIOIIETO € CHIIMKATHBIM MaTePUaIOM TIOPOJIBL; IIBET MO-
POIIBI TIO]T TUIEHKOM MMeeT OoJiee TeMHBIN OTTeHOK (Tabin. X1, ¢ur. 1a). Jlucku, mo cyTH, ABISIOTCS pa-
JUAJTBHO-TYYeBBIMH TPEIIMHAMH, 3aMI0JTHEHHBIMHA BTOPHYHBIM MUHEPAJIOM. JTO OTIMYAET X OT BCEX
JIPYTHX BEHJICKUX MaKpO(OCCUITUH, B TOM YHCIIE U OT MPUCYCTBYIOIINX PSIOM TIEPOBUTHBIX OTIICYAT-
koB. Ckopee Bcero, BOSHUKHOBEHHE AUCKOBHIHBIX CTPYKTYP CBS3aHO C JUAr€HETHUYECKUMU IPEo0-
pPa3oBaHUAMH TIIMHHUCTOrO ocajaka. CleacTBHEeM AaHHOTO MPENIOI0KEHUS MOXKET CTaTh COKpaIllCHHE
JIMarHO3a poJia M ONKMCAHUS BUJIA 32 CUCT YAaJICHHs CBEJICHUN O IMCKOBUIHOM YacTH, U 3aKperjicHne
HAaUMEHOBaHMUsI Spicodiscus siganus TOIBKO 3a IEPOBUIHBIMU OTIICUYATKAMHU.

B xomnekuun bekkepa umeeTcst pparMeHT oTneyarka KpymHoro sk3emiuisipa Charnia masoni Ford,
1958, coXpaHHUBIINHCS Ha TAKOM YK€ CEPOM CJIAHIIE, YTO U IK3EMIUIAPHI S. siganus 1, TO-BHAUMOMY, TIPO-
HCXOISIIINHI U3 TOTO JKe MECTOHaXoxieHus1. Mickonaemple octatku C. masoni u S. siganus MoX0xH o0IuM
BEPETCHOBUIHBIM a0pUCOM, HAJTMYUEM OOKOBBIX AJIEMEHTOB, OTXOASIIMX OT OCH OTIIEYaTKa B Yepeayo-
memcst opsiike. M ecm 3a 21eMeHTh! KOHCTPYKIMH Ha OTIEeYaTKax S. siganus MpUHAMATh He O0PO3IbI,
a OrpaHUUYCHHBIC UMH YYaCTKH, TO CXOJCTBO CTAHET JOCTATOYHO OJM3KUM. MecToHaxoXIeHne 3uraH-2.

Pon Steinsfjordichnus Whitaker, 1980

Hduaruos (bekkep, 2013). Cucrema cOMMKEHHBIX, HO HE COMPUKACAIOIINXCS CyOmapaens-
HBIX BAJINKOB, OPHEHTHPOBAHHBIX MOYTH HMEPIICHANKYISIPHO K OOIIEMY HalpaBJIeHHUIO ciena. Bamukn
YIUIOLIEHBI U MHOT A 3aru6aoTes Mo yriiaMu okojo 40° K X IPpOCTHPAHUIO.
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Steinsfjordichnus brutoni (Whitaker, 1979)
Taoun. X, dur. 7

Onucanue (bekkep, 2013). Ha moBepXHOCTH Ceporo ajleBpoJInTa HEMoYKa cyOnapaieabHbIX
c1abo penbeHBIX BaJIMKOB, PACIOIOKEHHBIX MEPIEHANKYIISIPHO O0LIeMy HallpaBieHUIO ciena. Ba-
JINKY YTUIOLEHHBIE, 1yTroo0pa3Hble WM MOYTH MPSMBIE C TJIaJIKOI 1 HEPOBHOM, NHOTAA pa3/IBOCHHON
MOBEPXHOCTHIO, HE COITPUKACAIOTCS IPYT C APYTOM U MOT'YT 3arubarbes nox yriaamu 40-45°. Crnenosie
LENOYKH BKII0YatoT §-10 CXOMHBIX MO pa3Mepy AYT M XapaKTePU3YIOTCs MPSMOM TpaeKTopueH.

Cpasuenue (bekkep, 2013). OTmeuaTku OJIM3KH TOJIOTHITY, TIE TPOMEKYTKH MEK Ty BaJIlKa-
MH HECKOJIBKO 0oJIee IMUPOKHE U YIUIOMECHHBIC <...> Xoasl HanoMuHatoT Palaeopascichnus delicatus,
HO BBIJICTIAIOTCS 110 HAIMYUIO YCTOWYUBBIX TPOMEKYTKOB B CIIEOBOH Iemoyke <...>.

3ameuaHus. OTneyaTok LEMOYKHU Karcyl HOCTPOUKH MasleonacuuxXHu bl P. renarius (CM. 3ame-
YaHUsI IpH onucaHuu poaa Palaeopascichnus). Mectonaxoxnenue Mai. Psyssk.

Steinsfjordichnus turbidus Bekker, 2013
Tabxn. X, dur. 6

Onucanue (bekkep, 2013). B mo3uTuBHOM ceMupenbede Ha TOBEPXHOCTH OOPIIOBOTO aJIeB-
ponuTa — y3Kas ciefoBas IIerodka pa3HooOpa3HbIX MO Gopme, HO OJU3KUX 1O pa3Mepam TIagKHUX
BaJIMKOB, 00pa3yIOIIUX TO BEITYKIIBIE, TO BOTHYThIC TyTH. B KpaeBhIX 30HAX OHU MPEPHIBAIOTCS U I10
MPOCTUPAHUIO MECTAMU CMEHSIIOTCS TOYCUHBIM MIYHKTUPOM MesieT. B3auMmHoe pacronokenue Baiu-
KOB B IIETIOYKE HE MOCTOSHHO, CyOmapayielbHOe WM HemapaJlieIbHOe, a OPUSHTHPOBKA MOYTH Tep-
MIEHTUKYIISIPHAs, KOCOCEKYIIasi 0 OTHOIICHUIO K OCH ciena. KonndecTBo AyT B LEMOYKE JOCTUTACT
13-15, paccTosiHue MEXTy HUIMUA MEHSIETCS, HO B CPAaBHUTEIIHFHO OTPaHUYCHHBIX Tipeaenax. Ciemsl 10-
BOJIBHO PE3KO MEePEXOIST BO BMEIIAIOUTY IO TIOPOY.

BamMeganwusa. OparMeHT TOCTpolku P renarius (cM. 3aMeUaHWsS TIPH ONMHCAHUH pPoja
Palaeopascichnus). Ha o0Opasiie BUIeH CIETOK IEeTOYKH Karcyll, AaJIeKO OTCTOAIINX JIPYT OT JApyTa.
MecTonaxoxaeHue 3uran-1.

Pon Tirasiana Palij, 1975
Hduaruos (bekkep, 1977). Cnenku BoITYKIOH (POPMBI BIUIOTH A0 KOHUYECKOM, C KOHIIEHTPHU-
YECKOM CKYJIBIITYPOU B BUJIE YCTYIIOB U BAJIMKOB.
3ameuaHus. Tupazuansl MPeACTABISIOT COO0 OUH U3 TUITUYHBIX BAPUAHTOB COXPAHHO-
ctu Aspidella terranovica (popma “Ediacaria”). Heckonbko omucaHHBIX bekkepom BHIOB THpa3waH
MIPOUCXOANT U3 OTHOTO MECTOHAXOXKICHUS U, BEPOSITHO, C OMHON MMOBEPXHOCTH HAIJIACTOBAHUSI.

Tirasiana cocarda Bekker, 1985
Tabn. 11, pur. 2

Onucanue (bekkep, 1985). PenbedHbIil BRIMYKIIBIN CIETIOK, HMEIONTHI (hOopMy OJTU3KYIO 3JI-
JIUTICOBU/THOM M COCTOSIIUN W3 MATH BIOKEHHBIX JPYT B Jpyra KOJICH-BaJMKOB, IOCIEI0BATEIHHO
yMEHBIIAoMIEerocs nuaMerpa. [lepsrie 1Ba BHEITHUX BAaJIMKa BBIPAXKESHBI PE3KO, HO TIPOSBICHBI HE T10-
BCEMECTHO, B YACTHOCTH, B JIEBOM YacTH M300paKEHUS HEOTUYETIUBO BhIpaxkeHbl. [[pyrue Tpu, Oomnee
BHYTpEHHUE, BAJIUKU IIPOCIICKUBAIOTCS TIOBCEMECTHO 0€3 BCAKUX MepephiBoB. B Hanboiiee BRIy KON
LEHTPAJIBHOM YacTH 3JUIMIICA UMEETCs OKpYyTIblid Oyropok. Haubomnee penbeden TpeTnit BaJuk, pe3Ko
BO3BBILIAIOIINIACS HaJl TOBEPXHOCTHIO, 00pa30BaHHOM MEPBBIMU ABYMsI BHEIITHUMH BaIuKamu. [Ipyroit
OTIMYUTEIBHON 0COOEHHOCTBIO TPETHET'O M BTOPOT'O BAIMKOB SIBIISIETCSl TOHKAS TPOAOJIbHAS <KOHYEH-
mpuyuecKkas?> MOPIIMHUCTOCTh, 00JEKAroIas ATH MOAHATHS. Ha BTOpOM BasiMKe TakKe IOBCEMECTHO
MPOCIEXUBAIOTCSA TPU MOPILUHBI (PyTH) U JIOKAJBHO TOSABIIsIeTCA yeTBepTasi. KonnuecTBo pyr Ha Tpe-
ThEM BaJIUKE JIOCTUTAET 7, OJJHAKO YCTONYMBO BBIAECPKMBAIOTCA TI0 BCEMY NEPUMETPY BajlMKa JHUIIb
JIBa, OCTaJIbHBIE MECTAMU TEPSIOTCA. B oTnmune oT Apyrux, Ha TPEThbeM BAJIHMKE UMEIOTCS TPH paju-
aTbHBIE HACEYKH, PACCEKAIONINe ero Ha TPH pa3inydHble cerMeHTa. CIernok B IeoM uMeeT GopMmy
YIJIOMIEHHOTO KOHYCA C MSATHIO0 YCTYIIaMH Pa3IndHON pelbe(HOCTH.

CpaBuenue (bekkep, 1985). OT npyrux mpeicTaBuTeled poja OTIWYASTCS pa3Mepamu
<MAKCUMATbHBIIL OUAMEmp ATUNCOBUOHO20 clenka — 60 mm>, OONbBIIEH BBIMTYKIOCTHIO, a TJIaBHOE,
Oosee CIIOKHON CKYJIBITYPOM, BRIpAXKAIOLICHCS B Pa3BUTHH IISITH KOJICH-BAIMKOB M HATMYMH TOHKOH
MIPOJIOIBHON <KOHYeHmpu4eckou?> MOPITMTHUCTOCTH.
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3ameuaHus.B anrnuiickoll Bepcun KOJIIIEKTUBHON MoHOTpaduu «BeHackas cuctema» BUA
BHOBb Ha3BaH HOBbIM (Becker, 1990). OTo oueBuHas ommOKa, MOCKOJIBKY CTAThsl B IepeBojie Oblia
JonoHeHa MaTepuanoM u3 FOxHoro Ypana u, 1o cyTH, siBisieTcss 0co00i myOnukamnuen.

Yucny KOHIGHTPHUYECKUX CTPYKTYp Ha CIIENKax psaa paaualibHO-CHMMETPUYHBIX BEHJCKHUX
HCKOTIaeMbIX, Kpome bekkepa, mpuaaBajiu TakcOHOMHUYecKoe 3HaueHne Takxke B.M. Ilamuii (1976)
u l0.A. T'ypees (1987). U xo1st 3TOMY HE OBLIO TAHO BHSTHOI'O aHATOMHYECKOTO 00OCHOBAHU S, TAKOE
paznuuenue (opM UMENI0 CMBICI B TO BpPeMs, KOT/Ia « IUKJINYECKHE» UCKOIaeMble CYUTAIHNCh OCTaTKa-
MU TeJI CBOOOTHO TuTaBaBIIMX Meny3. OJJHaKO BIOCIEACTBHU OBLIO TIOKA3aHO, YTO BCE OHU SIBISIOTCS
CJIEIIKaMU JI0CTaTOYHO MPOCTO YCTPOCHHBIX CEIECHTAPHBIX OMOJIOTMYECKUX OOBEKTOB YaCThIO — MHU-
KpoOHbIX KoyoHMH (Steiner, 1997; Steiner, Reitner, 2001; Grazhdankin, Gerdes, 2007; Ivantsov et al.,
2014), a gacTpi0 — MPUKPENMUTEIBHBIX opraHoB metanonaM (Jenkins, Gehling, 1978; Gehling et al.,
2000; Hofmann et al., 2008). lns Tex u Apyrux oObIYeH aKKPELMOHHBINM THUII HApAaCTaHUs, BbIpaKa-
IOUIMICS B pUpAIEHUH HOBBIX KOHIIEHTpHUecKuX cTpyKTyp (Grazhdankin, Gerdes, 2007; Ivantsov,
2016). IToaTOMy HCTIONB30BATH MPU3HAK CTAJIO YK€ HEBO3MOXKHO.

Penbed HUKHEH TOBEPXHOCTHU MOTPYKEHHOTO B OCaJ0K OPraHHYECKOTO Tesna (GOpMUPYETCS B pe-
3yJIbTaTe B3aUMOJICHCTBHUS Tella M OKPYIKAIOIIETo ero ocaaka. O4eBUAHO, OH HAXOMUTCS B CHIIBHOI 3a-
BHUCHMOCTHU OT MEXaHUYECKHUX CBOUCTB IpyHTa. DOPMUPOBAHHE CTYTICHEK Ha CIIETTKE MOXKET OBITh CIe-
CTBHEM HMCXOJIHOT'O IMPUCYTCTBUS B OCAJIKE HECKOJIBKHX MPOCIOEB, PA3IMYHBIX TI0 COCTaBY U HEOJIMHA-
KOBO YIUIOTHHUBINUXCS B Xojie quarenesa (Gehling et al., 2000). Mectonaxoxnenue llupokosckoe-1.

Tirasiana concentralis Bekker, 1977
Ta6m. 11, ¢ur. 1

Onucanue (bekkep, 1977). PexbedHblil ciemnok nMeeT TUICOBUAHYIO (OPMY U COCTOUT
U3 YEThIPEX BJIIOKEHHBIX JPYT B JIpyra KOJICI-BaIMKOB MOCIEAOBATEIFHO YMEHBIIAIOIIETOCS AHaMe-
Tpa. B menTpansHOl, HanbosIee BRITYKJION YacTH duTnIica nuMeetcs Oyropok. Hanbombimmm penbedom
XapaKTepHu3yeTcs BTOPOW M YETBEPTHIH BaJIMK; Ha MOBEPXHOCTH BTOPOTO BaJMKa HaOIr0qaeTcs ciadbo
BBIPAKCHHBIN OKPYTIIBIN KeJT00O0K, KOTOPBIH MECTaMH CXOIUT Ha HET. B mienioM ciienok umeet Gopmy
VIJIOMIEHHOTO KOHYCA AJUTATICOBHIHON (POPMBI C UETHIPEMSI YCTYTIAMHE Pa3IndHON Pebe(HOCTH.

Cpasuenuce (bekkep, 1977). Ot Buna Tirasiana coniformis Palij oTiinuaercs 0oiee cloxHOU
CKYJIBIITYPO B BUJIE YETHIPEX (a HE TPEX) BAJTMKOB M MEHEE BBIITYKJIOW KOHYCOBHIHOU Gopmoii. OTiu-
yus ot Buna 1. disciformis Palij scHBI, ecitit y4ecTsh, 94TO 3Ta opMa XapaKkTepusyeTcst 0osee TpoCThIM
CTPOCHHEM, C ABYMS KOHLIEHTPUYECKHUMH BaJIUKaAMHU.

3ameganus.B asyx npyrux padorax (bekkep, 1985; Becker, 1990) Bun Takke onmuchBaeTCs
KaK HOBBIH, C TeM e roloTunoM. JlaBaeMblii bekkepoMm BO BCeX CTaThAX JMATHO3 BUJA MPAKTUIECCKU
He oTiinyaeTcs ot auarnosa 7. cocarda Bekker, 1985, Cwm. Takxe 3amedanus npu onucanuu 1. cocarda.
Mecronaxoxaeaue [llnpokosckoe-1.

Tirasiana cf. concentralis Bekker, 1977
Tao6um. 11, pur. 7

Onucanue.OTCyTCTBYET.

B3aMedaHHW . DK3EMIUISIP OTHOCHUTCA K Aspidella terranovica (popma coxpaHHOCTH
“Ediacaria”). Mecronaxoxaeuue Lllupokosckoe-1.

Tirasiana cf. coniformis Palij, 1975
Tab6mn. I1, pur. 5

Onucanue (bekkep, 1977). OTre4arok uMeeT JUTUIICOBUIHYIO GopMy U 00pa30oBaH Tpems
BIIOYKEHHBIMH JIPYT B JIpyra KOJbIIaMU-BaIMKaMH Pa3JIMYHON PeNbe(HOCTH M BBITYKIBIM LIEHTPAJIb-
HBIM OyTOPKOM.

3aMeuaHus. DK3EMIUISIP MOXKET ObITh OTHECEH K Aspidella terranovica (hbopma coxpaHHO-
ctu “Ediacaria”). OgHako pe3kue BBICOKHE OYrOPKH Ha €ro MOBEPXHOCTH HAMIOMUHAIOT OCHOBAHUS
KOPHETIOAOOHBIX BBIPOCTOB, XapaKTepHBIX Wi Eoporpita medusa Wade, 1972 u Hiemalora stellaris
(Fedonkin, 1980). Takum 06pa3om, TAKCOHOMHYECKAsI TPUHAJIIIEKHOCTD AK3EMILISIPa HE MOKET OBITh
TOYHO ycTaHOBJeHa. MecTtoHaxoxenue Lllnpokosckoe-1.
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Tirasiana disciformis Palij, 1975
Tabn. 11, pur. 3

Onucanue (bekkep, 1985). OnuHOUYHBIE CIETTKU CJIA00 BO3BBIMIAIONINECS HA/I TOBEPXHOCTHIO
HAaILTaCTOBAHUS U 00pa30BaHHBIC BIIOKCHHBIMH JIPYT B AIPyTa JUCKAMU Pa3aIudHOro pazmepa. Hapyx-
HBI THCK Bcer/ia Oombie BHyTpeHHero. OTpaHndeHus JUCKOB, B 0COOCHHOCTH BHEIITHETO, TOCTATOU-
HO pe3kue. OKpyriblid OyropoK He BCETr/ia 3aHMMAeT LEHTPAIBHOE MOJIOKEHHUE, @ NHOTIA HECKOJIBKO
CMEIICH K Kparo BTOPOTO JIHCKA.

CpaBuenue (bekkep, 1985). Ot apyrux npencraButeneld poga OTIWYaeTCs HanOosee mpo-
CTBIM CTPOCHHEM, O0YCIOBJICHHBIM HAJTUYHEM JIBYX JTUCKOB.

BamMeganwusa. Ok3eMmsip oTHocutcs kK Aspidella terranovica (dhopma coxpaHHOCTH
“Ediacaria”). Cm. Takxe 3aMedanus npu onucanuu 1. cocarda. Mectonaxoxaenue LLlnpokosckoe-1.

Pon Torrowangea Webby, 1970
Huaruo3s (bekkep, 2013). XaoTHYHO MEaHAPUPYIOIIUE Tpajbl, 00pa3yrolIne 3aMKHYThIC
1 TI0JTy3aMKHYThI€ TIOJTUTOHBI Pa3IMYHOI0 pa3Mepa.

Torrowangea rosei Webby, 1970
Tabn. VIII, ¢ur. 2

Onucanue (bekkep, 2013). Ciaeapl coXxpaHsIOTCS B IO3UTUBHOM rUmnopeibee Ha HEPOBHBIX
MTOBEPXHOCTSAX CEpBIX aJEBPOJIUTOB, MECUAHWKOB B BHJIE CIIOKHOW CHCTEMBI MOJIOTUX JIYT, MEaHIp
W TIOYTH TPSIMOJMHEWHBIX y9acTKOB. V3THOBI cliena JIUIeHbl peryIspHOCTH, XaOTHYHEI C Tepece-
YEHUSMU, B3yTUSIMH U MONEPEUYHBIMU NepeskuMaMu. CerMeHTalus MeaHJp He 4eTKas, IposBlieHa
JIOKAJIbHO, MOKET OTCYTCTBOBATh. BEIJENsETCS OCHOBHON HanOoiee MIUPOKUA MPOTSHKCHHBIN U pe-
Tbe(HBIN Tpa, OT KOTOPOTO OTXOAT MO/ Pa3IMIHBIMHA YTJIaMu Ooiee TOHKHE, (DOpMUPYS HEPEerysap-
HYIO CE€Th 3aMKHYTBIX U MOJy3aMKHYTBIX MOJIMTOHOB pa3Horo pasmepa. lllupuna tpana Heycroitunsa
1 MEHSIeTCs] Ha KOPOTKUX PacCTOSHUAX. | TaBHBIN CTBOJI — OCHOBHAS Tpacca MHOTOKPATHOT'O MEPE/BHU-
YKEHHS MII0EIOB, 00€CIIEUNBAIOIINX JOCTATOYHO MOIHYIO MEPEepad0TKy OCaIKOB.

3ameuaHus. Mckonaemoe HEsSCHOH, BO3SMOKHO aOMOTC€HHOW MPUPOABI (CM. 3aMEUYaHHsI MIPH
ommucanuu Acanthorhaphe incerta). Mectonaxoxaenue TakaToi-2.

Pon Treptichnus Miller, 1889

Huaruo3s (bekkep, 2013). [Ipocras nnm 3urzaroodpasHas HOpa ¢ IPSIMBIMH U U30THYTHIMU
CerMEHTaMH, /ISl KOTOPBIX XapaKTepHa TPOWHas MPOCTpaHCTBeHHas Mopdoorus. CerMeHTHl pasze-
JICHBI HEOONBITUMU YTyOIeHUS MU MIIH KOPOTKUMH BBICTYIIAMHU.

Treptichnus pedum Seilacher, 1955
Tab6m. VI, ¢wur. 1

Onucanue (bekkep, 2013). Ha moBepXHOCTH MEIKO3EPHUCTOrO MECYaHUKA — MOTYKPYIJIbIH
Clle/l, pa3lieiecHHBI Ha OTAENBHBIC CErMEHTHI HEOONBIIMMHU, MPEUMYIIECTBEHHO OJHOCTOPOHHUMH
OTBETBICHUSIMH, KOCO OTXOASIINMHU OT OCHOBHOTO TpaJa.

3ameuanus. Crpykrypa, onpenencuaas bexkepom (2010, 2013) kax Treptichnus pedum
(Ha oTo — BBepXy cieBa) MpeacTaBisgeT cOOOH ciydaifHOe coueTaHne CKIIaI0K TOHKOTO CIIOMKa Io-
ponbl; a oopa3oBaHue (Ha POTO — ClIeBa), HHTEPIIPETHPOBAHHOE KAK «TEIIECHOE» UCKOIMaeMoe, OJTHU3Koe
k Corumbella werneri Hahn et al., 1982 (Bekkep, 2013, c. 77), sSsBAseTCS eAMHUYHON OOPO3I0 BbITIA-
xuBaHuA. MecToHaxoxaeHue MaHaiicy.

Treptichnus isp.
Tabn. VI, dur. 4a—48

Onucanue (bekkep, 2013). Ha moBepXHOCTH MEITKO3EPHUCTOTO IUIUTYATOTO MTECYaHUKA KITHU-
HOBHUIHBIE CJICNBI, PACIONIOKEHHBIE TT0 Tiepudepun Phycodes cf. coronatum. CTOpOHBI KJIWHA HMEIOT
TPEXWICHHOE CTPOCHHE W Pa3ACiCHBbI JAByMs KeJOoOKaMH Ha MPUMEPHO paBHbIC yacTu. KnuHOBUA-
HbIe ()OPMBI BIIOXKEHBI APYT B PyTa, INIOTHO COIIPUKACAIOTCS M UMEIOT o01iee npoctupanue. [lommumo
OCTPOYTOJIBHBIX CHCTEM TIOJTHOTO Pa3BUTHS, Ha TIOBEPXHOCTH HAIJIACTOBAHUS OTMEUEHBI MX (hparMeH-
ThI, COXPaHS;IOIINE OCOOCHHOCTH CTPOCHHMSI, HO HECKOJIBKO Ae(hOopMUpOBaHHBIE.
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CpaBueHnue (bekkep,2013). Ypansckue oTrevaTku o BHEIIHEMY OOIHKY U pa3mMepam Oau3-
ku ronoturny 1. triplex 3 XMEIBHUIIKOW CBUTHI OAITHHCKON cepur YKPaWHBI, HO XapaKTEePU3YIOTCS
HECKOJIBKO XyIIIIeH COXPaHHOCTHIO U 00Jiee TECHOH YITaKOBKOW KIIMHOBUIHBIX (hOPM.

3aMeuaHus. DK3EMIUISIP PACIOIOKEH HA ofHOU 1uuTke ¢ Phycodes cf. coronatum u npo-
HACXOIUT U3 TOTO XK€ MECTOHaXOXaeHus Manaiicy, uto u Chondrites intricatus. 3a 0coObIe BHJIBI
HCKOMTaeMbIX BeKkkepoMm, Mo-BHIAUMOMY, OBLTH MPHHATH Me(PEKTHl KPUCTAILIMYECKUX 00pa3oBaHUI
(cm. 3ameuanus nipu onucauuu Chondrites intricatus).

Pon Tuapseichnium Vialov, 1971
Hduaruo3s (bekkep, 2013). PaguansHbie, BETBUCTBIC, HHOT/A CETEIIOIO0OHBIC HOPBI C Oujare-
PpaJIbHOM CUMMETpHUEN.

Tuapseichnium radialis Bekker, 2013
Tabu. IX, dur. 6

Onucanue (bekkep, 2013). Cucrema y3KuX paauabHO-BETBUCTHIX IEMOYEK, BBIXOMSIIIUX
W3 MEHTPATHLHOTO JJITUIICOBUIHOTO HOTrpyskeHus nox yriramu 40-50° [lo mepe ymaieHus OT IeHTpa
MIPSIMOJTMHEHHBIE TETIOYKH Pa3BETBIISIIOTCS 1o yriaamu 80° u Gonee rpaaycoB, COXpaHss 3JIEMEHTHI
JBYCTOPOHHEH CHMMETPHH U (OPMHUPYS BHYTPEHHHE KPYTOBbIe CErMEHTHI. Llernoykn oOpa3oBaHbl He-
O0JBIIMME CyOTIapayieTbHBIMA BOJIHUCTBHIMHU TY>KKaMH, OJTHOCTOPOHHE OT'paHWYEHHBIMH MPSMOIHU-
HEHHBIMU H PaIMAIBHBIMU Baukamu. OOIUN KOHTYP Cliefia OKPYTIIBbIN, HEpAaBHOMEPHO pelbe(HBIH.

Cpasuenue (bekkep, 2013). B otmnune ot 7. cervicorne, ypalbCKUil OTIIEYATOK XapaKTepH-
3yeTCsl BETBUCTOCTHIO paHaIbHBIX [ETOYeK, HHBIM UX KOJIMYECTBOM M HAJIMYNEM KPYTOBBIX CETMEH-
TOB.

3aMeuanus. Ha momomBe 0OZHOrO M3 CIIOMKOB IaKeTa TOHKOCIOUCTBIX IECUAHUKOB
Ha (poHEe MENKOOYTOPYATOM TEKCTY Pl MUKPOOHOTO MaTa pacroiaraeTcs TPyIIa II0X0 COXPaHUBITHX-
sl IOCTPOEK Nasieonaciuuxuua. Mickonaemble, BEpOSITHO, OTHOCATCS K pony Orbisiana Sokolov, 1976
(O. simplex, cm. 3ameuanus ripu onucanuu poaa Palaeopascichnus). bekkepoM U HaMH 371€Ch H300pa-
JKeHa OJTHA TIOCTPOWKa U3 TPYTIBL; Ha GoTOTrpady BUIHKI CICTKY C BEPEHUII MEIKUX KaMep. MecTo-
HaxoxaeHue boir. Psayssk.

Pon Vaizitsinia Sokolov et Fedonkin in Fedonkin, 1983
Hduaruos.OTcyTcTBYET.

Vaizitsinia sophia Sokolov et Fedonkin in Fedonkin, 1983
Onucanue.OTCyTCTBYET.
3ameuadu 5. KonnekinoHHslii HOMep He yKa3aH, pororpadus onyonukoBana (I'paxaaHkuH
u 1p., 2005, puc. 2mx; 2010, puc. 24e). [1o obmieit hopme M HaTHUHUIO 0a3aTFHOTO PACIIMPEHUS dK3EM-
IJISIP MOXKET OBITh OTHECEH K MEPOBUAHBIM METaJIOHAMaM; KaKHX-THOO MPU3HAKOB, yKa3bIBAIOIINX
Ha MPUHAJJIKHOCTh UMEHHO K pony Vaizitsinia, oH He umeeT. MecToHaxoxkaeHre ChuIBUIA-2.

Pon Yorgia Ivantsov, 1999
Jduaruo3s.OTcyTcTBYeT.

Yorgia sp.

Onucanue.OTCyTCTBYET.

3amMeuanusa. KomneknnonHslii Homep He ykasaH, Gororpadus omyonukoBana (I'paxman-
KUH ¥ Jp., 2005, puc. 23; 2010, puc. 260). Dx3eMIuisip, 04eBUIHO, OTHOCUTCS K Kiaccy Cephalozoa
tumna Proarticulata Fedonkin, 1985, ograko oT npezactaBuTelneli pona Yorgia OH OTIWYACTCSI TOHKUMHU
Y MHOTOYHCIICHHBIMH JUJIS CTOJh HEOONBIINX Pa3MEpoB Tella M30MepaMH. DK3eMILISp HAIIOMHUHAET
Archaeaspinus fedonkini (Ivantsov, 2001), Ho 6e3 napOp™Manuu o hopme, OpUCHTUPOBKE OOKOBBIX KOH-
[IOB H30MEPOB U O MOP(OJIOTUHU TOJOBHOTO OT/IeNIa 0OOCHOBAHHBIX CPAaBHEHHH C KAKMM-ITHOO0 pOJIOM
MPOAPTUKYJIAT CAENATh HEBO3MOXHO. MecToHaxoxienue ColiBuia-1.
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Puc. 1. Cxema BeHJCKUX OTJIOKEHHUI Ha BOCTOYHOHU — ceBepoO-BOCTOUHON okpanHe BocTouno-EBponeiickoil miat-
¢dopmel 1 3amagHoM Ypase (mo: OnosHumHUKOB, 1998; Macnos, 2006; Ilyukos, 2010, ¢ u3MecHeHHSIMH); 000O3HAYCHUS:
1 — Bocrouno-EBporneiickas miardopma; 2 — yexon 3anagHo-Cudupckoit mmter; 3 — [eyepckas cunexnusa; 4 — Tumanckas
rpsana; 5 — [Ipenypanbckuii kpaeBoii mporu0; 6 — 3anaxHo-Ypaibckas 30Ha; 7 — LlenTpansHo-Ypansckas 30oHa; 8 — Taru-
no-Maruuroropckast 30Ha; 9 — Bocrouno-Ypainbckas 30Ha; 10 — 3aypanbckas 30Ha; 11 — [Iputumanckuil kpaeBoit mporuo;
12 — rpaHuIBl TEKTOHUYECKUX 30H; 13, 14 — Bena BocToKka U ceBepo-BocToka Pycckoi mautel: 13 — u3zomaxutel, 14 —
ocHoBHBIE pa3pesbl: | — FOro-Bocrounoe berxomopse, 11 — Berueroackuii nporu6; 111 — Ksapkymcko-Kamennoropckoe noa-
ustue, IV — Bepxnexamckas Bnaguna, V — lllkanoscko-IlIuxanckas Bnanuna, VI — bamkupckoe nogusTue. 31ech U jgajee
Ha PUCYHKaX U B TEKCTE BCE KOOPAMHATHI yKa3aHbl B cucteme Ilynkoso, 1942 r.

Fig. 1. Scheme of Vendian deposits on the eastern — north-eastern margin of the East European Platform and in
the western Urals (according to Olovyanishnikov, 1998; Maslov, 2006; Puchkov, 2010 with changes); legend: 1 — East
European Platform; 2 — cover of the West Siberian Platform; 3 — Pechera syneclise; 4 — Timan ridge; 5 — Preuralian fore deep;
6 — Western-Uralian zone; 7 — Central Uralian zone; 8 — Tagil-Magnitogorsk zone; 9 — Eastern-Uralian zone; 10 — Transuralian
zone. 11 — Pritimanian fore deep; 12 — boundaries of tectonic zones; 13, 14 — the Vendian of the east and north-east of the
Russian Platform: 13 — isopachytes, 14 — main sections: I — South-Eastern White Sea Coast, II — Vychegda depression;
III — Kvarkush-Kamennogorsk anticlinorium, IV — Bashkirian anticlinorium. Here and further on the figures and in the text,
all coordinates are given in the Pulkovo system, 1942.

Puc. 2. Cxema Koppensiuy OTJIOKEHHUH BEH/Ia CEBEPO-BOCTOYHOTO — BOCTOYHOT0 oOpamiieHus: BocTouno-EBporeii-
ckoii taTdopmsel u 3anaaHoro Ypana (mo Macnos, 2006; Bopo6sesa u np.. 2006; Bekkep, 2010; ITyukos, 2010; Mapycusn
u 1p., 2011, ¢ uamenenusmu). O6uire crpaTurpaduyeckne noapasaeeHns OTMeueHbl B cooTBeTcTBHU ¢ CTparurpadpuye-
CKHIT KOZIEKC..., 2006, a momeueHHbIe * — B cooTBeTcTBHM ¢ ICS-2013 (Cohen et al., 2013).

Fig. 2. The correlation scheme of Vendian deposits from the north-eastern-eastern framing of the East European
Platform and Western Urals (according to Maslov, 2006; Vorob’eva et al., 2006; Becker, 2010; Puchkov, 2010; Marusin et al.,
2011 with changes). General stratigraphic subdivisions are marked in accordance with Stratigraphicheskiy.., 2006, and the
ones marked * in accordance with ICS-2013 (Cohen et al., 2013).
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Puc. 3. [Togmucs cwm. c. 86.

Fig. 3. Caption on page 86.

Puc. 4. ITogmnucsk cm. c. 86.

Fig. 4. Caption on page 86.
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Cepus
Group

CBura
Formation

MoacsBuTta
Subformation

KonoHka
Lithology

MakcumanbHas
MOLLHOCTb (M)
Maxim. thick. (m)

Xapaktepuctuka nopoa
Description

YcTb-ChinBuuKas
Ust-Sylvitsa

600

Mec4yaHukw, aneBposiuTbl, aprunnanToBbLIE
ranbkKu, rpaBesfinThbl

Sandstone, siltstone, pebble of mudstone,
granule conglomerate

Sylvitsa

CbinBuuKas

YepHoKamMeHcKas

Chernyi Kamen

KpyTuxuHckas
Krutikha

400

AneBpOHVITbI, aprunnunTtbl, necYaHUKwu,
aprmnnnToBbie rafibku

Siltstone, mudstone, sandstone, pebble of
mudstone

CKas

150

AﬂGBpOﬂVITbI, nec4aHUKU, aprumyinTbl

Siltstone, sandstone, mudstone

CuHekameH-| KoHoBanosB-

CKasi

150

Mec4yaHukw, aneBposrinNTbl, apruninTbl

Sandstone, siltstone, mudstone

LWypbiwckasn
Shurysh

Cheremukhovyi

200
35

MecyaHUKN,
MecyaHNMKW,|anegponutsl,
AaneBponnThLl, [aprunnutoBble

aneBponenuThbl ranbKu
Sandstone, siltsto- | Sandstone, siltsto-

ne, muddy siltstone | Ne, pebble of mud-
stone

BunyxuH-
cKkasi

Vilukha |[1e€PeMyXoBcKas| ginekamen [Konovalovka

250

MecyaHukun, aneBponenuTbl, aneBponuTbI

Sandstone, muddy siltstone, siltstone

Perevalok

300

AﬂeBpOﬂMTbl, aprnnnnTbl, necC4aHUKn

Siltstone, mudstone, sandstone

CraponeuHuHckas [[lepeBanokckas

Staropechny

550

O 0 O O O O O o O O

AneBponuTbl C BanyHamMu W ranbkamu,
KPYNHO3epHUCTbIE MNecYaHWKU, aneBpo-
NUTBI, aprUNAUTLI, NeCYaHUKK

Siltstone with boulders and pebbles,
gritstone, siltstone, mudstone, sandstone
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Puc. 3. KBapkynicko-KameHHOrOpckoe MoJHSATHE M ero obpamieHue: A — pedHasi CeTh W HACelICHHbIE ITYHKTBI,
B — cTpykTypHO-Teonornyeckas cxema (o I'eonorus.., 1969; Abnusun u ap., 1982; Kapra..., 1983; Iletpos, 2015, 2016);
o6o3HaueHus: 1-3 — naneo3oiickue ocanouHble KOMIUIEKCHI: | — ChUIBMHCKO# BllaanHbl [IpeypaabcKoro KpaeBoro mporu-
0a, 2 — 3anmaAHO-YpasbCKOI 30HBI BHELTHEH cKiIaa4arocTu 1 LlenTpanpHo-Ypanbckoii 30161, 3 — be3rogoBckoi cHHGOPMBI,
4 — ceBepHOE Morpyx)eHue Y¢aaelickoro aHTUKIMHOPHUS U CEBEPHBIH Kpaii bapnbimckoro amnoxtona [leHTpaibHO-Ypaib-
cKoif 30HbI; 5 — Tarunbckas 30Ha; 6-10 — kommuiekcs! JIsnuHackoro u KBapkycko-KaMeHHOropckoro nofHsTHi: 6 — Kom-
IIJIEKCHI cpesiHero pudest, 7 — KOMILIEKCH BepxHero pudes, 8 — pudeiicko-senackue orioxenus [lomonosa Kpsixa Hepac-
4iIeHeHHBIE; 9 — cepeOpsiHCcKast cepus, BUIBBUHCKAs M MEepIIMHCKas CBUTHL; 10 — chuiBHIIKas cepus BeHaa; 11 — rpaHumsr:
a — TeKTOHMYECKHE, b — Te0JIornuecKue.

Fig. 3. Kvarkush-Kamennogorsk anticlinorium and its framing: A — river net and human settlements, B — structural-
geological scheme (according to Geologiya.., 1969; Ablizin et al., 1982; Karta.., 1983; Petrov, 2015, 2016); legend:
1-3 — Paleozoic sedimentary complexes: 1 — from the Sylva depression of Preuralian fore deep, 2 — from the Western-
Uralian zone of the outer folding and the Central-Uralian zone, 3 — Bezgodov synform; 4 — the northern depression
of Ufalei anticlinorium and the northern margin of the Bardym allochthon form the Central-Uralian zone; 5 — Tagil zone;
6-10 — complexes of Lyapin and Kvarkush-Kamennogorsk anticlinorium: 6 — Middle Riphean complexes,7 — Upper Riphean
complexes, 8 — Riphean — Vendian deposits of the Poludov Ridge; 9 — Serebryanaya group, the Vilva and Persha formations;
10 — Sylvitsa group of the Vendian; 11 — boundaries: a — tectonic, b —geological.

Puc. 4. Crparurpaduueckas KoJOHKa ChUIBHIIKONW cepur KBapkyiicko-KaMeHHOrOPCKOro MOJHSTHS; MOIIHOCTH
MoKa3aHbl BHe MacmiTaba (o AGnu3uH u ap., 1982; ['paxknankus u np., 2010).

Fig. 4. Stratigraphic column of the Sylvitsa group of Kvarkush-Kamennogorsk anticlinorium; thicknesses are shown
beyond scale (according to Ablizin et al., 1982; Grazhdankin et al., 2010).

Fig. 5. A — scheme of geological structure of the area of Shirokovskoe Reservoir — the basin of the middle reaches
of the Usva River (according to Yesipov, Mladshikh, 1966; Roslyakova, Yesipov, 1966; Ablizin et al., 1982; Karta..,
1983; Becker, 1977, Grazhdankin et al., 2010; Kolesnikov et al., 2012; Puchkov et al., 2016); B — scheme of the geological
structure of the lower reaches of the basin Koiva River (according to Becker, 1980; Zorin, 2002; Puchkov et al., 2016);
C — scheme of geological structure of the lower reaches of the Sylvitsa River basin (according to Roslyakova et al., 1967;
Zorin, 2002; Grazhdankin et al., 2005, 2010; Puchkov et al., 2016); legend: 1 — Lower Permian terrigenous-carbonate deposits;
2 — Carboniferous carbonate and terrigenous-carbonate deposits; 3 — Devonian terrigenous-carbonate deposits; 4 — Upper
Ordovician — Lower Silurian terrigenous-carbonate deposits, more rarely — basic effusive ones; 5-9 — deposits of the Sylvitsa
group: 5 — Ust-Sylvitsa formation, 6 — Chernyi Kamen formation, 7-9 — Staropechny and Perevalok formations: 7 — non
dissected ones, 8 — Perevalok formation, 9 — Staropechny formation; 10 —Serebryanaya group deposits with the intersecting
bodies of the Pre-Paleozoic intrusions, non dissected ones; 11 — deposits of the Basega group of the Upper Riphean; 12 — Post
Early Carboniferous dikes of alkaline picrites; 13 — Late Devonian dikes of gabbro-dolerites; 14 — boundaries: a — tectonic,
b — geological; 15: a—strike and dip of strata, b — position and numbers of localities of macrofossils. Localities of macrofossils:
1 — Shirokovskoe-1, 2 — Shirokovskoe-2, 3 — Usva-Vilukha, 4 — Usva-Krutikha, 6 — Koiva, 7 — Sylvitsa-1, 8 — Sylvitsa-2,
9 — Sylvitsa-3, 10 — Sylvitsa-4, 11 — Sylvitsa-5.
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Puc. 5. A — cxema reonorndeckoro cTpoeHus paiiona LHInpokoBCKoro BogoxpaHnuannia — 0acceifHa cpegHero Teye-
Hus p. YebBa (no Ecunos, Mnaamux, 1966; Pocnsakosa, Ecunos, 1966; Abnusun u ap., 1982; Kapra.., 1983; Bexkep, 1977,
I'paxxmankus u ap., 2010; Konecaukos u np., 2012; Puchkov et al., 2016); B — cxema reoJoru4eckoro CTpoeHHsI HUKHETO
teueHus Oacceitna p. KoiiBa (mo bekkep, 1980; 3opun, 2002; Puchkov et al., 2016); C — cxema reoJorua4eckoro cTpoe-
HUSI HWOKHETo TedeHus Oacceiina p. CpuBnna (mo PociskoBa u ap., 1967; 3opun, 2002; I'paxgankud u ap., 2005, 2010;
Puchkov et al., 2016); o6o3HaueHus: 1 — HIKHETIEPMCKUE TEPPUTCHHO-KapOOHATHBIE OTIOXKEHHS; 2 — KAMEHHOYTOJIbHEIC
KapOOHATHBIE U TEPPUTEHHO-KapOOHATHBIE OTIOKEHUS; 3 — JEBOHCKUE TEPPUTCHHO-KapOOHATHBIE OTJIOKEHHS; 4 — BEpX-
HEOPIOBUKCKO-HIKHECUTY PUHCKHE TePPUTEHHO-KapOOHATHBIE OTIIOKEHHS, peke OCHOBHBIEC 3()(y3UBBL; 5-9 — OTIOXKEHUSA
CBUIBHIIKOHM CEpUU: 5 — yCTb-CBUIBHIIKAS CBUTA, 6 — YEPHOKAMEHCKAs CBHUTA, 7-9 — CTAPONEYHWHCKAS U IEPEeBaJIOKCKas
CBUTHIL: 7 — HEpaCUJICHEHHEBIE, § — IePEeBaIOKCKas CBUTA, 9 — cTaponeuHnHCKas cBUTA; 10 — 0Ti0KeHUs cepeOpsiHCKO cepun
C CeKYIIMMH TeJIaMH JOMale030MCKIX MHTPY3Ul HepacuJeHeHHBIe; 11 — OTIoKeHHs Oacerckoi cepuu BepxHero pudes;
12 — mociepaHHEKAMEHHOYTOJbHBIC NAaHKH INEIOYHBIX NMHKPHUTOB; 13 — MO3JHEAECBOHCKHE MAWKU rabO0po-I0JIepUTOB;
14 — rpaHUIBL: @ — TEKTOHUYECKHUE, b — reomoruyeckue; 15: a — majgeHue cIoucTocTH, b — MoJ0KeHHe U HOMEpa MECTOHA-
X0 JAeHUH Makpodoccunmii. MectoHaxoxaeHus Mmakpodocceunuii: 1 — [lupokosckoe-1, 2 — Illupokosckoe-2, 3 — YcbBa-
Bunyxa, 4 — YesBa-KpyTuxa, 6 — Koiisa, 7 — CpuiBnna-1, 8 — CeinBuna-2, 9 — Ceineuna-3, 10 — CeuiBnna-4, 11 — CpuiBuma-5.
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Puc. 6. bamkupckoe nmopHATHE U €r0 oOpamMileHWe: A — pedHas CeTh M HaceJIeHHBIC MyHKTHI, B — CTpyKTypHO-
reonormueckas cxema (o Kosnos u ap., 2002; Kusi3eB u ap., 2013); o6o3HaueHus: 1-3 — maneo3oiickue 0cagoqHbIe KOMILICK-
cel: 1 — BocTouHOTO Kpas Boxro-Ypansckoil antekian3sl Pycckoii sl u [Ipexypanbckoro kpaeBoro mporuda, 2 — 3a-
1aHO-Y pasIbCKOI 30HBI BHEITHEH CKJIaAYaTOCTH M BamKupCcKoro mogHATHS, 3 — 3HIaHpCKOro CHHKINHOPHS; 4 — KpakuH-
CKHH aJIJIOXTOH; 5 — YpanTayCKuil aHTHKIUHOPHIA; 6 — MarHuTOropckas 30Ha; 7-12 — KoMInieKchl bamkupekoro mogHsATHS:
7 — apxefCcKo-paHHEIPOTEPO30UCK N TapaTaICKUH KOMITJIEKC, 8 — KOMIUIEKCHI HIDKHETO pudes (Oyp3sHus), 9 — KOMIUICKCH
cpennero pudes (fopmatuaus), 10 — KOMIIIEKCH BepxHero pudes (kapatasus), 11 — KypranuinHcKast CBUTA U apIIMHCKAas
cepus, 12 — amuHCKas cepust BeHAa; 13 — rpaHUIBL: a — TEKTOHUYECKHue, b — reonornyeckue.
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Fig. 6. Bashkirian anticlinorium and its framing: A — river network and human settlements, B — structural-geological
scheme (according to Kozlov et al., 2002; Knyazev et al., 2013); legend: 1-3 — Paleozoic sedimentary complexes: 1 — from
the eastern margin of the Volga-Uralian anteclise of the Russian Platform and from the Preuralian fore deep, 2 — from
the Western-Uralian zone of the outer folding and Bashkirian anticlinorium, 3 — from the Zilair synclinorium; 4 — Kraka
allochthon; 5 — Uraltau anticlinorium; 6 —Magnitogorsk zone; 7-12 — complexes of Bashkirian anticlinorium: 7 — Archean —
Early Proterozoic Taratash complex, 8 — Lower Riphean complexes (Burzyan), 9 — Middle Riphean complexes (Yurmaty),

10 — Upper Riphean complexes (Karatau), 11 — Kurgashla formation and Arsha group, 12 — Asha group of the Vendian;
13 — boundaries: a — tectonic, b — geological.

89



: —_—
zol 5 (g2 5=
® o © .= S ®| O @ 4 g
s 3 e % E® 2 AER: KonoHka 552 Xapaktepuctuka nopoa
= - - . .
3 8 go| BE 55(5&| Lithology Si: Description
[o =] <) = 2 2 .=
(= 7] L (= "% S8 g
> .
' I Zrk : 30 AneBponuTbl, NecYaHUKn, aprun-
= ® % nUTbl, aneBponenuTbl, rpaBUN-
= S e Urk [ 220 | Hble KoHrNoMepaThbl
O ®© . .
© 8 5‘>— Siltstone, sandstone, mudstone,
ﬁ ‘E“ 2> g muddy siltstone, pebble conglo-
< = Kzm 120 | merate
S .
o
o o
S N 100
= = MecyaHukn, aneBpoOnNuUTbLI, aneB-

- ponenuTbl, aprunnuTbl, rpaBenu-

S g , Tbl, KAPOOHATHbIE KOHKpeLun

I . .

% ®© E’ ﬁi Shmg 250 Sandstone, siltstone, muddy silt-
S = . stone, mudstone, granule conglo-
§ ™ -l S - 120 merate, calcareous concretion

av |-
3 -
© :
g §x x [Gum}: 30 | raneunble, BanyHHoO-raneuHble
- 55 X KOHINoMeparThbl, NecYaHUKu, rpa-
8 § E D' Kbz [0°0°0°%0°%°6°0°°%°%| 80 BenNUTbI

> 2.:0.:2..2..2.2.2.2. 2.,

%§ = 2eo o000 o002 Pebble, boulder-pebble conglo-
© X § > 140 merate, sandstone, gravel con-
£ > . glomerate
2 ¥ -l

© Agd' 300 | AneBponuTbl, anesponenuThbl,
0 . rpyb6o3epHUCTbIe MNecYaHUKM,
-] 8 rpasenuTbl
x
o % : Siltstone, muddy siltstone, grit-
z S = | val 300
s % o a stone, granule conglomerate
E| T 0
< 5 'g
© © .
.5 a ® (Kark 300 AneBponutbl, NecYaHWKu, aneB.-
< § ponenunTsbl
g . Siltstone, sandstone, muddy silt-
-l
3 Kul 150 | Stone
% « MecyaHukn, rpaBenuTbI, aneBpo-
§ g 350 NnTbI, KOHrNMoOMepaTbl
8 e 5 Sandstone, granule conglomera-
5 §- te, siltstone, conglomerate
I
®
5 S MecyaHukun,
8 |2|¢e 9 o MecuyaHuku, | kournomepa-
z |2 82 In| aneBponuThHI, | Thl, aneBponu-
§ X g— = ™| anesponenu- | tucBanyHamu,
T (8> _ Tbl, aprunnu-|aprunnuTel,
® () 1o Tbl, remMaTtuTo- | noNnoMuTbLI
S §o = Bbl€ PyAb! Sandstone,
8 g z Sandstone, silt- conglomerate,
2185 8| stone, muddy | sjitstone with
(52 ©|siltstone, | boulders, mud-
Lo Elg hematite ore stone, cap do-
lg lomite

90




HHH 1 0

12
a /b |13
7 11
a*b 14

A

—54° 11’

DTSR
Lol
T I

T
T
T
Lol
L

Puc. 7. Iloamnucek cm. ¢. 92.

Fig. 7. Caption on page 92.

Puc. 8. [Togmuck cm. c. 92.

Fig. 8. Caption on page 92.

91



Puc. 7. Crparurpaduueckasi KOJOHKA aTMHCKON CEpHUH 3allaJHOr0 Kpblia BallkupCKOro MOIHSATHS; MOIHOCTH I10-
ka3aHbl BHe Maciitaba (mo bekkep, 1988; Kosnos u ap., 2002; bekkep, 2010, ¢ u3MEHEHUsIMU); 0003HAYCHUS: TIOJICBUTHI:
L. Basa — mmxnebacunckas, U. Basa — Bepxunedacunckas, L. Kk — mamxnekykkapaykckas, U. Kk — BepxHekyKkKkapayKckas,
L. Zg — nwxnesuranckas, U. Zg — BepxHe3uranckas; Tonuu: Kul — kynmacckas, Kar — kapiaukosckas, Val — BanpHUYHAS,
Agd — arapaunckas, Kbz — kubusckas, Gum — rymepoBckasi, Sav — caBkuHckas, Shm — memsikckasi, Kzm — ka3maiickas,
Urk — ypoxkaiickas, Zrk — 3upekInHCKasL.

Fig. 7. Stratigraphic column of the Asha group of the western limb of the Bashkirian anticlinorium; thicknesses are
shown beyond scale (according to Becker, 1988; Kozlov et al., 2002; Becker, 2010 with changes); legend: subformations:
L. Basa— Lower Basa, U. Basa — Upper Basa, L. Kk — Lower Kukkarauk, U. Kk — Upper Kukkarauk, L. Zg. — Lower Zigan,
U. Zg — Upper Zigan; stratas: Kul — Kulmas, Kar — Karlikov, Val — Valnich, Agd — the Agarda, Kbz — Kibiz, Gum — Gumerov,
Sav — Savkin, Shm — Schemyak, Kzm — Kazmash, Urk — Urokai, Zrk — Zirekla.

Puc. 8. A — cxema reoJoru4eckoro cTpoeHus okpectHocTei I. Yere-Karas (mo I'apans, Tsoxesa, 1967; Kosnos u ap.,
1995; Kolesnikov et al., 2015); B — cxema reojorun4eckoro CTpoeHus okpectHocTel moc. Bunsit (mo Cunuubid, CHHUIBI-
Ha, 1959; Kolesnikov et al., 2015); C — cxema reojorun4eckoro crpoeHusi Mexaypeubs: Muzep — b. Pesar (mo CuHHIBIH,
Cunnubina, 1962; Sxosnes, 1962; Bexkep, 1996, 2013; Kolesnikov et al., 2015); o6o3nadeHus: 1 — mepMcKue TeppuUreH-
HO-KapOOHATHBIE OTIOXKEHHUS; 2 — KAMEHHOYTOJIbHbIE KapOOHATHBIE 1 TEPPUTCHHO-KapOOHATHBIE OTIOXKEHUS; 3 — JICBOH-
CKHE TePPUTeHHO-KapOOHATHBIE OTIOKEHHUS; 4 — OPAOBUKCKO-CHIIY pHIICKIE TEPPUTCHHO-KapOOHATHBIC OTJIOKEHHS; 5-11 —
OTJIOKEHHSI AIMHCKON CepHM: S — HepacuJIeHEHHbIE, 6 — MaJOsIMaHTAYCKask CBUTA, 7 — 3UTAHCKas CBUTA, 8 — KYKKapayKcKas
cBuUTa, 9 — bacuHckast cBuTa, 10 — yprokckas n 6akeeBcKasi CBUTHI HepacdyieHeHHbIe, 11: a — yprokckas cBuTa, b — 6akeeBcKast
cBuUTa; 12 — oT0KeHus BepxHero pudest (kapaTaBus); 13 — rpaHHULBL a — TEKTOHUYECKHe, b — reonoruueckue; 14: a — ma-
JICHUE CIIOUCTOCTH, b — MOJIOKEHUE M HOMEpa MECTOHAXOXKACHUIT Makpodoccnamii. MecToHaX0k IeHUsT MaKpO(OCCHITHIA:
12 — Yerp-Karas, 13 — Becensiit, 14 — 3yskoBo, 15 — bacy, 16 — Manaiicy, 17 — Kapanropt.

Fig. 8. A — scheme of the geological structure of Ust-Katav neighborhood (according to Garan, Tyazheva, 1967; Kozlov
et al., 1995; Kolesnikov et al., 2015); B — scheme of the geological structure of the Vilay village outskirts (according to
Sinitsin, Sinitsina, 1959; Kolesnikov et al., 2015); C — scheme of the geological structure of the Inzer — B. Revat interfluve
(according to Sinitsin, Sinitsina, 1962; Yakovlev, 1962; Becker, 1996, 2013; Kolesnikov et al., 2015); legend: 1 — the Permian
terrigenous-carbonate deposits; 2 — Carboniferous carbonate and terrigenous-carbonate deposits; 3 — Devonian terrigenous-
carbonate deposits; 4 — Ordovician — Silurian terrigenous-carbonate deposits; 5-11 —the Asha group deposits: 5—non dissected
ones, 6 — Maly Yamantau formation, 7 — Zigan formation, 8 — Kukkarauk formation, 9 — Basa formation, 10 — Uryuk and
Bakeevo formations, non dissected, 11: a— Uryuk formation, b — Bakeevo formation; 12 — Upper Riphean deposits (Karatau);
13 — boundaries: a — tectonic, b — geological; 14: a — strike and dip of strata, b — position and numbers of localities of
macrofossils. Localities of macrofossils: 12 — Ust-Katav, 13 — Veseliy, 14 — Zuyakovo, 15 — Basu, 16 —Manaysu, 17 — Karanurt.

Puc. 9. A — cxema reoIorn4ecKoro cTpoeHus Mexx1ypeubs Menaum — 3uiuM (o CunuisiH, CuHHUIBIHA, 1962, 1968;
SlkoBies, 1962; Slkosies, PemeTHukos, 1967; Bekkep, 1992, 1996, 2013); B — cxema reojora4eckoro CTpOCHUS MEXKIype-
4bsi Psty3sik — 3uran (mo Cununeie, CununeiHa, 1968; bekkep, Kumka, 1989; bekkep, 1990, 1996, 2013; KonecHukoB u ap.,
2012; Kolesnikov et al., 2015; PazymoBckuii u ip., 2015a); C — cxema reoJIorn4eckoro CTpoeHHs MeX Iy peubs Yprok — benas
(mo CununbiH, CuaunbiHa, 1968, 1975; bekkep, Kumika, 1991; Bekkep, 2013); 0603HaueHuS cM. puc. 8. MecTOHAX0XK ICHUS
Makpodoccunmit: 18 — Takarel-1, 19 — Takatsi-2, 20 — CocHoBka, 21 — Menaum, 22 — bakeeBo, 23 — boin. Psyssk,
24 — Mau. Payssx, 25 — Byxyp, 26 — Kuce-Apka, 27 — Kykkapayk, 28 — fInam, 29 — Kaprasoe, 30 — 3uran-1, 31 — 3uran-2,
32 — Vprok, 33 — Hyrym, 34 — SImanTay.

Fig. 9. A — scheme of the geological structure of the Mendim — Zilim interfluve (according to Sinitsin, Sinitsina,
1962, 1968; Yakovlev, 1962; Yakovlev, Reshetnikov, 1967; Becker, 1992, 1996, 2013); B — scheme of the geological structure
of the Ryauzyak — Zigan interfluve (according to Sinitsin, Sinitsina, 1968; Becker, Kishka, 1989; Becker, 1990a, 1996,
2013; Kolesnikov et al., 2012, 2015; Razumovskiy et al., 2015a); C — scheme of the geological structure of the Uryuk —
Belaya interfluve (according to Sinitsin, Sinitsina, 1968, 1975; Becker, Kishka, 1991; Becker, 2013); see legend on fig. 8.
Localities of macrofossils: 18 — Takaty-1, 19 — Takaty-2, 20 — Sosnovka, 21 — Mendim, 22 — Bakeevo, 23 — Bol. Ryauzyak,
24 — Mal. Ryauzyak, 25 — Buzhur, 26 — Kise-Arka, 27 — Kukkarauk, 28 — Yapash, 29 — Kartavoe, 30 — Zigan-1, 31 — Zigan-2,
32 — Uryuk, 33 — Nugush, 34 — Yamantau.
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1. INTRODUCTION

The present publication is the second part of the work titled Upper Vendian macrofossils of Eastern
Europe. The first part describing the Upper Vendian macrofossils and the base of the Lower Cambrian
from the Middle Dniester area and Volhynia was published in 2015 (Ivantsov et al., 2015). This sum-
mary considers the fossils from the Middle Urals (Sverdlovsk Region and the Perm Territory), and from
the Southern Urals (the Chelyabinsk Region and the Republic of Bashkortostan). With few exceptions,
it uses articles and respective collection samples of Yuri Rafailovich Becker (1931-2013), a discoverer
and a well-known researcher of the Vendian fauna from the Urals.

The study has been carried out following the plans of the scientific research of the Geological
Institute of RAS, project No. 0135-2015-0020 (part 2) and was supported by the Russian Foundation
for Basic Research, project No. 17-05-02212A “Establishment of the metazoan organization. Late Pro-
terozoic” (part 3). The photographs were made by S.V. Bagirov (PIN RAS). The translation was made
by M.A. Zakrevskaya, S.I. Solovieva, and A.A. Razumovskiy.

The authors are grateful to the workers of the VSEGEI, namely, Krupenin Valery Alekseevich,
an acting manager of the department of the Precambrian geology, for the access to the Becker’s collec-
tion and to Kadlets Nina Mikhailovna, a leading specialist of the TSNIGR Museum, for the help in the
registration of the materials handed over to the museum.

In the course of the work on this publication a lot of questions on the geological structure of the
Vendian complexes from the Urals were discussed with Kuznetsov N.B., Ryazantsev A.V., and Deg-
tyarev K.E. (GIN RAS) as well as with Yakobson K.E. (VSEGEI) and Novikov [.A. (IGEM RAS); the
examination of the Becker’s working collection and the identification of typical specimens in it was
conducted jointly with E.A. Serezhnikova (Luzhnaya) (PIN RAS). The authors express their gratitude
to all the persons listed above.

The work contains the following abbreviations of research institutes.

VSEGEI — A.P. Karpinsky Russian Geological Research Institute (Saint-Petersburg).

GIN RAS — Geological Institute of the Russian Academy of Sciences (Moscow).

IGEM RAS — Institute of Geology of Ore Deposits, Petrography, Mineralogy, and Geochemistry
of the Russian Academy of Sciences (Moscow).

IRAS IG USC RAS — Institution of Russian Academy of Sciences Institute of geology of the
Ufimian scientific center (IRAS IG USC RAS).

TSNIGR Museum — Central scientific research geological survey museum named after Academi-
cian F.N. Chernyshev, VSEGEI (Saint-Petersburg).

CSGM - Central Siberian Geological Museum (Novosibirsk).
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2. VENDIAN OF THE URALS

Compared with other regions of the world the first finds of macrofossils in the Precambrian of the
Urals were made in 1972 that is relatively not long ago by Yuri Rafailovich Becker in the valley of the
Kosva River in the deposits of the Chernyi Kamen formation of the Sylvitsa group which was consi-
dered at that time as part of the Riphean (Becker, 1977). These collections, as well as numerous finds
made for several subsequent years, were localized in the Upper Vendian formations of the western slope
of the Urals within the Kvarkush-Kamennogorsk anticlinorium and the Bashkirian one (megaanticlino-
rium). In the opinion of the majority of recent researchers, the regions of the north-east and east of the
recent Russian Platform, as well as parts of the western slope of the Urals, were a passive margin of the
Baltic continent by the Late Vendian time. In the Late Vendian the collision of the Rodinia fragments
and the formation of Gondwana was marked by the Timan orogen for the Uralian margin of the Baltic
craton and molasse started accumulating in the formed bending flexure.

2.1. GENERAL CHARACTERISTICS OF THE TIMAN OROGEN

The Timanides complex in the Urals preceding actual uralides in the Late Cambrian — the Per-
mian was first titled as “Pre-Uralides” (Kheraskov, 1948), but a term “Baikalides” was usually used
for this complex (Shatskiy, 1945). An earlier used term “Timanides” also offered by N.S. Shatskiy
but only for early formations of the Timan ridge was suggested to be used as a scientific term for
researchers at the end of the last century (Puchkov, 1977) and it has been widely used over last years
by the overwhelming majority of researchers. At the same time in the coarse of the geological sur-
vey, the “Timanides” still mean only the Middle Riphean — Early Vendian units of the Timan system
(Geologiya..., 2011). Formations of the same age from the margin of the East European Craton are
distinguished as early ones and the Late Vendian — Early Cambrian ones are distinguished as late
baikalides (Geologiya..., 2006). Such a division, as well as a large part of the terms of the geosyn-
clines concept, seems to us obsolete therefore in this work the term “Timanides” is used in its recent
understanding (Puchkov, 1997, 2005, 2010; Pease et al., 2004 et al.).

In the recent structure of western Eurasia the relicts of the Timan orogen in the broad sense of the
word form the north-eastern framing of the East European Craton from Mugodjar to the Varanger Fjord
in Norway where they are cut off by Scandinavian caledonides (Puchkov et al., 2010). The crystalline
basement of the East European Craton was formed as a result of the collision of the Volga-Uralia, Sar-
matia, and Fennoscandia proto-cratons which were parts of the Columbia supercontinent about 2 Ga.
After the Columbia supercontinent disintegration the Baltic proto-craton was included in the Rodinia
supercontinent and after Rodinia partial break up it was included in the Pannotia megacontinent which
had been separated from it. The separation of the Baltic proto-cratons from Laurentia and Amazonia
probably took place on the Riphean and Vendian boundary about 600 Ma (Bogdanova et al., 2001,
2008; Rogers, Santosh, 2002; Li et al., 2008; Lubnina, 2009; Kuznetsov et al., 2014). The appearance of
the Timan orogen is either connected with accretion and the subsequent collision of the island arc (or
arcs) and terrains with the passive margin of the Baltic craton (Scarrow et al., 2001; Pease et al., 2004;
Kheraskova et al., 2010) or it is explained by the collision of two cratons’ blocks (Kuznetsov et al.,
2005). There is a point of view that the Timan orogen was not pronounced in the northern Mugodjar and
the location of the encialic island arc (Lushnikov complex) on the margin of the Baltic continent in the
Late Vendian — Cambrian predetermined the boundary of paleocontinental and paleooceanic sectors of
uralides for the Southern Urals region (Samygin et al., 2010). The Vendian dating for different plutonic
complexes with suprasubduction characteristics which have appeared over last years (Petrov, 2017)
allows us to think that the Timan orogen developed as a result of accretion on the active continental
margin (Ryazantsev, in print).

Sutural zones separating the structural elements of the Timan orogen with abrupt azimuthal
unconformity in the north of the Urals are cut off by uralides and in the Southern Urals, they are te-
lescoped to a large extent by a zone of the main Ural Fault (Puchkov et al., 2010; et al.). The Tima-
nides complexes are exposed along the whole Urals in the form of a chain of anticlinorium in the
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Central Urals zone (Fig. 1). The non-coincidence of the structural plans of Uralides and Timanides
provides a sharp difference of the outcropping Timanides complexes so that internides are exposed
in the northern part of the region and externides of the Timan orogen are exposed in the central
and southern part of the region. The externides of Timanides are interpreted as a folded part of the
ecarlier single passive margin of the Baltic continent with metamorphism in internal zones and with
the Timanian pericraton structure belonging to it and a foredeep superimposed on it (Puchkov, 2010).
All authentic Vendian macrofossils of Urals described at present originate from localities in the
Upper Vendian sections of the Timanian foredeep.

2.2. DISTRIBUTION AND CORRELATION OF VENDIAN DEPOSITS
OF THE TIMAN OROGEN

The Vendian complex as a special supra-Riphean stratigraphic subdivision was distinguished in
the middle of the XX-th century (Sokolov, 1952; Resheniya..., 1965). Over last years the Vendian as
no other subdivision of the General Stratigraphic Scale has been a subject of dispute. The diversity of
expressed opinions reflected a controversial volume and structure of internal subdivisions of the Ven-
dian, its disputable position in the ranking system of general stratons and on the whole, the methods
used to distinguish and divide it. There is no united position even now. For example, the study of rare
pebble conglomerates from the Lower Vendian Laplandian Horizon in the Ladoga lakeside and in the
Southern Urals showed that they were characterized by a fluid-explosive nature, not by a glacial one
(Kazak et al., 2008), that allowed together with other arguments Laplandian Horizon to be excluded
from the General Stratigraphic Scale (Yakobson, 2014). In addition to well-known differences with the
International Stratigraphic Scale (Fig. 2), the division of Vendian formations and their correlation has
been considerably transformed during the years of studies made by various researchers for the regions
of the Urals and Cis-Urals. As an example we can use the Asha deposits of the Southern Urals whose
age first was considered as the Devonian, then the Late Cambrian-Ordovician, Cambrian and finally the
Riphean one from which it was distinguished as the Vendian one (Becker, 1968). The present Atlas uses
the scheme of the correlation of Vendian deposits of the north-east — east of the East European Craton
and the Western Urals shown in the work of Maslov A.V. (2006) with some changes based on the data
received over subsequent years (Vorob’eva et al., 2006; Becker, 2010; Puchkov, 2010) (Fig. 2).

In the considered region the Vendian units are known in the sections of the Mezen depression
(syneclise) and the Volga-Uralian region (anticlise) as well as within the Middle Urals and Southern
Urals segments of the Central Uralian Zone. The sections of the terrigenous strata of the Churoch
group exposed fragmentarily within the Northern Uralian Poludov Ridge (the Kolchim anticlinorium)
are correlated with the Precambrian sections of the Middle and Southern Urals (Becker, 1988; Sergeev
et al., 2012). The macrofossils findings are not known in the deposits of the Churoch group. There was
found comparatively little new geological data in the press after the summary was published by Becker
in 1988 (Anfilogov et al., 2007; Sergeev et al., 2012; Chumakov et al., 2013). The structure is located
near the sections of the Vychegda depression and the Kvarkush-Kamennogorsk anticlinorium and is not
considered in this summary.

Within the Mezen depression, the Lower Vendian deposits are distinguished only in the section
of the 1-Keltmin borehole, in the southern part of the Vychegda depression, in the volume of the Vy-
chegda formation (Vorob’eva et al., 2006) or only in the volume of its middle-upper part (Vorob’eva,
Sergeev, 2014). The early Vendian age is established on the basis of the study of macrofossils association
of Pertatataka type (Ediacara assemblage of acanthomorph acritarchs) (Vorob’eva et al., 2006, Sergeeyv,
2014). It is noteworthy that there is an idea of the Late Vendian (Redkino) age of this specific Keltmen
fossil microbiota (Podkovyrov et al., 2011).

The Upper Vendian formations of the Mezen depression are usually divided into the Ust-Pinega
and the Mezen formations in the volume of the Redkino and the Kotlin Regional Stages respectively
(Verkhniy dokembriy, 1986). The Ust-Pinega formation was divided into the Lyamtsa, Verkhovka, and
Zimnie Gory ones in the north — north-west of the Mezen syneclise within the south-eastern White Sea
region. And the Mezen formation for this region was renamed as the Erga formation (Grazhdankin,
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2003). The U-Pb isotopic age of zircons from ashy interbeds at the base of the Verkhovka formation
is 558+1 Ma (Grazhdankin, 2003), the one at the base of the Zimnie Gory formation is 555.3+0.3 Ma
(Martin et al., 2000) and the one from the sections of the Zolotitsa River is 550+4.6 Ma (Llanos et al.,
2005). The Late Vendian strata of the southeastern White Sea region include one of the most extensive
groups of the localities of the Vendian macrofossils with probably the best-preserved organisms in the
world (Fedonkin, 1981; Fedonkin et al., 2007, et al.).

In the south-east of the Mezen depression within the Vychegda trough Ust-Pinega and Mezen
formations of the Upper Vendian are traced in the sections of parametric boreholes (1-Storojev, 1-Sere-
gov) and in some prospecting boreholes. A distinctive feature of the Upper Vendian deposits is the
presence of evaporites in their composition (Olovyanishnikov, 1998). Ichnofossils and fragments of
soft-bodied macrofossils characteristic of the Late Vendian time were discovered in the core of both
deep boreholes (Olovyanishnikov, 1966; Olovyanishnikov, Grazhdankin, 1999). These finds additio-
nally relate the localities of the south-eastern White Sea region with the sections of the Middle Urals.
But as the above-mentioned authors do not give the descriptions of the forms marked by them these col-
lections are not included in the Atlas.

The Vendian deposits of the Kvarkush-Kamennogorsk anticlinorium from the Middle Urals were
traditionally distinguished in the volume of the Serebryanaya group and the Sylvitsa one (Ablizin et al.,
1972; Stratigraphicheskie..., 1993; et al.). The majority of recent researchers consider the rocks of the
Serebryanaya group as the Uppermost Riphean (Petrov et al., 2005; Maslov, 2006; Puchkov, 2010) and
only the formations of the Sylvitsa group are considered in the volume of the Vendian. The terrigenous
section of the Sylvitsa group includes the Staropechny, Perevalok, Chernyi Kamen, and Ust-Sylvitsa
formations (Mladshikh, Ablizin, 1967; et al.). Numerous finds of the Precambrian macrofossils are asso-
ciated with the rocks of Chernyi Kamen and Ust-Sylvitsa formations (Becker, 1977, 1980; Krivosheev,
Polenov, 2001; Grazdankin et al., 2005, 2010; Puchkov et al., 2016). The detailed characterization of the
Sylvitsa deposits is given below in the respective part.

A wide strip of the Vendian formations in the Volga-Uralian region stretches along a part of the
western edge of the Timan orogen and forms two depressions, namely the Verkhnekamsk depression
and Shkapovo-Shikhan one separated by the Sarapul-Yanybaevo saddle joining the Vychegda part of
the Mezen depression in the north and the sections of the Kvarkush-Kamennogorsk anticlinorium and
those of the Bashkirian one in the east (Fig. 1) (Puchkov, 2010). Within the Verkhnekamsk depression
the Lower Vendian deposits are represented by the Veslyana formation. The overlying Upper Ven-
dian rocks are united in the Lasvin complex and are represented by the Kykva, Vereschagino, Velva,
and Krasnokamsk formations (Fig. 2). Two lower formations, namely the Kykva formation and Vere-
schagino one are united into the Borodulino group and two overlying formations, namely the Velva
and Krasnokamsk ones are united into the Kudymkara group. Within the Shkapovo-Shikhan depres-
sion, the Lower Vendian formations are not established. In the Upper Vendian rocks the Lower Kairov
group uniting the Baikibashevo and Staropetrovo formations, as well as the overlying Shkapovo group,
including the Salikhovo and Karlin formations, is distinguished to the extent of Bijbulyak complex
(Stratigraphicheskaya..., 2000).

On the western limb of the Bashkirian anticlinorium the Vendian deposits are distinguished as the
Asha group (Kozlov, 1982; Becker, 1985b; Stratigraphicheskie..., 1993). Over last decades the majority
of researchers have considered the Bakeevo formation and its facial analogues, namely the Tolparovo
and Suirovo formation as belonging to the Lower Vendian deposits and the overlying section of the
Uryuk, Basa, Kukkarauk, and Zigan formations connected by gradual transitions has been assigned to
the Upper Vendian ones (Becker, 1985b; Stratigraphicheskaya..., 2000). The locally developed Maly
Yamantau formation has a distinct structural position in the upper part of the section of the Asha group
and because of a specific lithological composition and the peculiar features of the present ichnocenosis
it is presumably considered as the Lower Cambrian (Becker, Kishka, 1991; Becker, 2010). Numerous
finds of ichnofossils and soft-bodied macrofossils are associated with the structures of Basa and Zigan
formations (Becker, 2013; Kolesnikov et al., 2015). A more detailed characterization of the deposits
of the Asha group is given below in the respective part.
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The correlation of the Lower Vendian units for the above-mentioned regions (Fig. 2) is to a suf-
ficient extent tentative and made on the basis of the position of strata in the section and the general simi-
larity of units. The recent isotopic dating confirming the Pre — Late Vendian age is known only for the
rocks of the western part of the Bashkirian and Kvarkush-Kamennogorsk anticlinorium (see in detail
the description of the stratigraphy of the Staropechny, Tolparovo, and Bakeevo formations).

Basing on the structural peculiarities and lithological characteristics the sections of the Lasvin com-
plex from the Verkhnekamsk depression and those of the Bijbulyak complex from the Shkapovo-Shikhan
depression in the Volga-Uralian region are well correlated within the Upper Vendian depo-sits. Generally
accepted point of view is that the Bijbulyak complex from the Shkapovo-Shikhan depression and the
Asha group of the Bashkirian anticlinorium can be correlated on the basis of formation (Maslov, Isher-
skaya, 1998; Stratigraphicheskaya..., 2000; Maslov et al., 2006b). The negative Europium anomaly in the
mudstones at the base of the Karlin formation of the Shkapovo-Shikhan depression is correlated with an
analogous anomaly at the base of the Kotlin Regional Stage of the Russian Platform (Maslov, Isherskaya,
2006). The Perevalok and Chernyi Kamen formations boun-dary from the Kvarkush-Kamennogorsk an-
ticlinorium is well correlated with the boundary of the Uryuk and Basa deposits of the Asha group and is
usually identified with the molasse base (Puchkov, 2010, 2012). The unity of lithogeochemical characte-
ristics is shown for the folded molasse (Kvarkush-Kamennogorsk and Bashkirian anticlinorium) and for
non-folded molasse (Shkapovo-Shikhan dep-ression, Vychegda depression) on the basis of the analysis
of fine-grained clastic rocks (Maslov et al., 2009, 2013c; Maslov, Podkovyrov, 2013). The formation of
the Timan orogen and filling with molasse are described on the basis of recent data for the Late Vendian
formations of the Mezen depression (Maslov et al., 2008a). For the Late Vendian Mezen paleobasin where
the deposits of the same age from the Mezen depression and the Kvarkush-Kamennogorsk anticlinorium
are united by the authors who distinguished this paleobasin, the conclusion is made on the relative isola-
tion of the erosion and washout zones and the lack of sediment homogenization within the paleobasin
itself on the basis of the lithogeochemical analysis of fine-grained aluminium and silicon clastic (Mas-
lov et al., 2013a). A similar conclusion evidently follows from the length of the paleobasin (no less than
1200 km) as well as from significantly prevailing shallow deposits forming it.

A very specific character of paleomagnetic record is established in the rocks of the Zigan for-
mation of the Asha group from the Bashkirian anticlinorium (Levashova et al., 2015; Bazhenov
et al., 2016). An extremely high frequency of the polarity change which has not yet been known in the
magnetic chronicles of our planet was fixed precisely in these rocks. Multiple geomagnetic inversions
occurring over only several million years could lead to a long period of an abrupt weakening of the pro-
tecting magnetic field of the Earth. And by this fact, the above-mentioned authors explain the extinction
of the Ediacaran biota and the beginning of the “Cambrian substrate revolution” (Meert et al., 2016).
At present time a similar paleomagnetic record was registered in the section of one of the stratigraphic
subdivisions in the north-east of the Yenisei Ridge (the south-western margin of the Siberian Platform)
which can be correlated with the uppermost Vendian (Shatsillo et al., 2015). It is more important for
this work that a similar character of the paleomagnetic record was earlier revealed in the sections of the
Upper Vendian Kotlin Regional Stage within the south-eastern White Sea region in the Zimniy Coast
area, the Zolotitsa River, and the Verkhotina borehole (Popov et al., 2002, 2005; Llanos et al., 2005).
The identical character of the paleomagnetic record unknown for the present in older Pre — Late Ven-
dian rocks and in younger Phanerozoic rocks allows the correlation of the Zigan formation of the Asha
group from the Southern Urals with the sections of the upper part of the Kotlin Regional Stage from the
south-eastern White Sea region.

And at present, the correlation of the Late Precambrian deposits from the region made by differ-
ent researchers is far from being uniform. On the western limb of the Bashkirian anticlinorium the
Kurgashla formation and, its facial analogue titled the Arsha formation, (which should not be con-
fused with the Asha group, formerly Asha formation) were earlier distinguished as parts of the Lower
Vendian. The Kurgashla and the Arsha formations had been historically correlated with the Bakeevo
formation from the western part of anticlinorium (Becker, 1988; Stratigraphicheskie..., 1993; et al.). For
the rocks of the Kurgashla formation, there was expressed an opinion about the conformable bedding
of tuff-sands containing fluidolit separated particle accumulations on the sandstones and tuff-sands
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from the Riphean Krivaya Luka formations which were not processed by fluids (Kazak et al., 2008).
On the basis of the obtained new isotopic ages, the Arsha formation was assigned to the Uppermost
Riphean relatively not long ago and then it was transferred into the rank of a group consisting of four
formations, such as the Bainass, Makhmutovo, Igonino, and Shumsk ones (Kozlov et al., 2008, 2011;
Puchkov, 2010; Krasnobaev et al., 2012). In the works published over last years, the Bakeevo and Kur-
gashla formations are assigned to the Early Vendian and the accumulation of glacial structures from
these formations is correlated with the Gaskiers glaciation equal to 584-582 Ma (Puchkov et al., 2014;
Lubnina et al., 2014).

A new scheme of the correlation of Vendian deposits has been recently offered upon which four
sequences were distinguished, such as the Agma, Solza, Zimnie Gory, and Erga ones as a result of the
made sequent-stratigraphic analysis of the south-eastern White Sea region. The lateral rows “tracts”
and the facies migrations separating their surfaces were traced through the boreholes disclosing the
north-east of the Mezen syneclise and correlated with the sections of the Sylvitsa group of the Kvarkush-
Kamennogorsk anticlinorium within the single Mezen paleobasin. According to the offered scheme the
Agma sequence, including the Lyamtsa formation and the lower subformation of the Verkhovka forma-
tion in the Middle Urals, corresponds to the deposits of the Staropechny and Perevalok formations (Mas-
lov et al., 2008a; Grazhdankin, Maslov, 2009; Grazhdankin et al., 2009; Maslov et al., 2013a). There was
expressed an idea about the same age of the base of Lyamtsa and Staropechny formations (the surface of
the maximum regression of the Agma sequence) and the base of the Bakeevo formation (Grazhdankin et
al., 2011a, 2011b) assigned by the majority of researchers to the Early Vendian as was above mentioned
(Maslov 2006; Becker, 2010 et al.). The Solza sequence represented by the formations of the Upper sub-
formation of the Verkhovka formation within the Kvarkush-Kamennogorsk anticlinorium is correlated
with the Vilukha subformation of the Chernyi Kamen formation. The Zimnie Gory sequence, including
the deposits of the Zimnie Gory formation in the south-eastern White Sea region and in Middle Urals,
embraces the section of the Shurysh and Cheremukhoviy subformations of the Chernyi Kamen forma-
tion. The Erga sequence formed by the deposits of the Erga formation which is the crowning sequence
of the Late Vendian in the north-east of the Russian Platform, in accordance to the authors who previ-
ously identified it, it corresponds to the Siniy Kamen, Konovalovka, and Krutikha subformations of the
Chernyi Kamen formation (Grazhdankin, Maslov, 2009; Grazhdankin et al., 2010). The age of the upper-
most Ust-Sylvitsa formation of the Sylvitsa group is not clearly established in the discussed scheme. It is
supposed that either the deposits of the Ust-Sylvitsa formation and the units of the locally distinguished
Kobyliy Ostrov subformation of the Chernyi Kamen formation have the same age (Grazhdankin et al.,
2010) or it is correlated with the Padun formation from the south-eastern White Sea region which had
been earlier distinguished as Early Cambrian in age by the same authors (Maslov, 2006; Grazhdankin,
Krayushkin, 2007). The Ust-Sylvitsa formation is also sometimes assigned to the transitional interval
of the Vendian-Cambrian and is correlated with the Nemakit-Daldyn Horizons of Siberia (Chumakov,
Sergeev, 2004).

The age of two Upper Vendian formations of the Asha group, namely the Kukkarauk and Zigan
ones is substantiated as not older than the Middle Cambrian age on the basis of the finds of phosphate
clastic interpreted as brachiopod shells (Kuznetsov, Shatsillo, 2011). In the opinion of Kuznetsov N.B.,
the molasse of this age is an additional proof of the earlier expressed idea of the Early Paleozoic time
of the Timan orogen (Kuznetsov et al., 2005).

2.3. GEOLOGICAL STRUCTURE OF THE SYLVITSA GROUP
(WESTERN SLOPE OF THE MIDDLE URALS)

The Kvarkush-Kamennogorsk (Vishera-Chusovaya, Basegi-Sinegorsk) megaanticlinorium is lo-
cated within the Central Uralian Zone and embraces the main part of the western slope of the Mid-
dle Urals (Fig. 1). Its structure includes two large anticlinoria uplifts arranged en echelon, namely
the Kvarkush-Basegi (Voguly) in the north-west and the Kamennogorsk (Sinie Gory) in the south-
east, separated by the Usva-Sylvitsa (Vilva-Sylvitsa, Usva-Serebryanaya) saddle structure (Geolo-
giva..., 1969; Ablizin et al., 1982). A metamorphic complex with complicated structure combining
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high-temperature and high-pressure paragenesis whose metamorphism age is considered as the Pre-
Ordovician occurred in the north of megaanticlinorium. From the east the Kvarkush-Kamennogorsk
anticlinorium is restricted by the zone of the Main Uralian Fault. The Ordovician-Devonian shelf
deposits, developed in the western part of this fracture zone, separate the described meganticlino-
rium from the Lyapin (Lyapin-Kutim) uplift located in the Northern and Cis-Polar Urals. The Late
Riphean formations of Lyapin structure are traced in the narrow strip stretching far to the south along the
eastern margin of the Kvarkush-Kamennogorsk anticlinorium (Ablizin et al., 1982; Maslov et al., 1996;
Puchkov, 2000; Petrov, 2015). Throughout the whole Kvarkush-Kamennogorsk anticlinorium its western
part is distinguished as the Yazva-Serebryanaya (Tsepel-Vijai) monoclinorium which is 15-30 km wide.
The middle part of monoclinorium is complicated by the Bezgodov synform of probably allochthonic
nature filled in by the Late Ordovician-Silurian-Devonian deposits. The western part of monoclinorium
is composed of the units of the Sylvitsa group (Geologiya..., 1969; Ablizin et al., 1982) (Fig. 3).

The Precambrian units of the Kvarkush-Kamennogorsk anticlinorium are represented by the rocks
of the Kedrovo, Basegi, Serebryanaya, and Sylvitsa groups. The Late Riphean age is established for vol-
canic-sedimentary rocks of the Kedrovo and Basegi groups (Ablizin et al., 1982; Stratigraphicheskie...,
1993; Petrov et al., 2005). The Serebryanaya group which is traditionally considered in the volume of
the Early Vendian (Ablizin et al., 1982; Stratigraphicheskie..., 1993; Suslov et al., 2002; Petrov, 2015)
is assigned to the Uppermost Riphean — Arshinian on the basis of recent isotopic and geochronological
data for eroded complexes cutting the group (Petrov et al., 2005; Maslov, 2006; Puchkov, 2010). But
the data on the Early Vendian age of the zircons from alkaline basalts of the lower (Tany) formation of
the Serebryanaya group has been published recently (Maslov et al., 2013b). The authors of this work
note that the age range of the Serebryanaya — early Sylvitsa glacial rocks received by them consider-
ably exceeds the duration of the glacial event known for the Ediacaran (Maslov et al., 2013b). Thus, we
can state that a problem of the age of the Serebryanaya group is not yet solved. The northern part of
the Usva-Sylvitsa saddle structure in the upper reaches of the Usva River is formed by volcanogenic-
sedimentary complexes of the Vilva and Persha formations which are well correlated by composition
with the section of the Serebryanaya group (Karta..., 1983; Petrov, 2015) (Fig. 3). In single cases, these
complexes are dated as the Late Vendian ones (Ablizin et al., 1982). The Serebryanaya group is overlain
with erosion by the Sylvitsa group whose terrigenous rocks are also overlapped with deep erosion by
the deposits of the Silurian or Takata (Takaty) formation of the Emsian stage of the Lower Devonian
(Ablizin et al., 1982; Suslov et al., 2002; Puchkov, 2010).

2.3.1. STRATIGRAPHY OF THE SYLVITSA GROUP SECTIONS

The Sylvitsa group was distinguished as a result of the detailed geological survey made in
1950°s-60’s and it was named after the Sylvitsa River where its complete and well-exposed sec-
tions are located (Mladshikh, Ablizin, 1967). The same authors first expressed a point of view
on the Precambrian age of the units of the Sylvitsa group which had been distinguished earlier
in Middle Urals under the name of the Asha formation and had been compared with a straton of
the same name from the Southern Urals whose age was assessed in different years from the De-
vonian to the Cambrian (Ablizin et al., 1982). On the basis of the peculiar features of structure
and lithological composition, the Sylvitsa group is divided now into four formations, such as the
Staropechny, Perevalok, Chernyi Kamen, and Ust-Sylvitsa ones (Fig. 4) (Mladshikh, Ablizin,
1967; Grazhdankin et al., 2010). The total thickness of the Sylvitsa group is estimated from 2650-
2850 m (Ablizin et al., 1982) to 1800 m (Grazhdankin et al., 2010).

2.3.1.1. STAROPECHNY FORMATION

First, the Staropechny formation was distinguished as the Lower Staropechny strata of the Asha
formation by Ablizin B.D. with co-authors in 1959. The strata have been considered in the rank of for-
mation since 1966. The deposits of the Staropechny formation are traced from the basin of the Kusiya
River in the north-west to the basin of the Mezhevaya Utka River in the south-east (Fig. 3) (Ablizin et
al., 1982). The basal conglomerates of the Staropechny formation overlying different horizons of the
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Upper (Kernos) formation of the Serebryanaya group are definitely indicative of the erosion preceding
its formation. It is additionally confirmed by the pebble composition in the lower beds of the Starope-
chny formation which to a large extent are composed of Kernos rocks (Ablizin et al., 1982; Grazhdankin
et al., 2010).

On the basis of lithological composition, two strata are distinguished in the section of the forma-
tion, namely the lower diamictite and the upper — siltstone-mudstone one. The stratotype of the forma-
tion is located in the valley of the Sylvitsa River, Staropechny Kordon tract, 2 km below the mouth of
the Kernos River. The lower stratum here is formed by the alternation of rare pebble conglomerates and
coarse-grained sandstones. The size of fragments in diamictite beds ranges from gravel size to boulder
one. They are composed of arcosic sandstones, siliceous and carbonate rocks. Acid magmatic rocks
are rarer. Fragments are submerged in bluish-grey and greenish-grey thinly bedded sandy siltstones.
The sandstones are characterized by coarse horizontal, sinuous and cross lamination and by an
admixture of rounded fragments of pebble and gravel size. The total thickness of diamictite strata is
about 20 m. Yellowish and greenish-grey “tobacco” siltstones with lens-shaped interbeds of sandstones
overlie with the gradual transition. Siltstones are replaced by thinly laminated variegated mudstones.
Pistachio-green rocks prevail in the lower part of the section and cherry-red ones prevail in the up-
per part of the section. Mudstones contain thin (up to 1 cm thick) interbeds of siltstones and those of
white or rosy tuffs (up to 0.5 cm thick). The total thickness of thinly platy siltstone and mudstone strata
is about 180 m (Ablizin et al., 1982; Grazhdankin et al., 2010).

Having, on the whole, a similar structure, the units of the Staropechny formation are traced from
the Staropechny Kordon tract in the south-east through the valley of the Serebryanaya River to the Mez-
hevaya Utka River where the thickness of the formation increases from 440 m to 450 m. To the north of
the stratotype in the valley of the lower-middle reaches of the Kusiya River, the thickness of the lower
diamictite strata increases up to 95 m. The upper stratum is composed of greenish-grey siltstones with
sandstones bands containing quartzite pebbles and is about 430 m thick (Ablizin et al., 1982). The up-
per siltstones of the northern sections (Vizhay and Koiva rivers) contain marcasite concretions (Becker,
1988). The maximum thickness of the Staropechny formation is up to 550 m (Ablizin et al., 1982).

The deposits of the Staropechny formation are interrupted by hypabyssal intrusive bodies of the
Kusiya picrite-essexite complex (Suslov et al., 2002). The picrite explosive breccia of this complex date
back to 608+3 Ma by Rb/Sr method (Karpukhina, 2000; Karpukhina et al., 2001). It can be interpreted
as the lower age restriction for the whole Sylvitsa group following the opinion of some researchers
(Petrov et al., 2005, Puchkov, 2012). The U-Pb isotopic dating of zircons from tuff interbeds of the up-
per part of the Staropechny formation (the left bank of the Usva River, above the mouth of the Vilukha
River) by LA-ICP-MS method allows us to estimate the time of their formation in the range of 561+36
Ma (Maslov et al., 2013b). The accumulation of sediments of the Staropechny formation is supposed
to take place in the early epoch and at the beginning of the late epoch of the Vendian period (Maslov,
2006; Maslov et al., 2013b).

No paleontological remains are found in the rocks of the Staropechny formation (Grazhdankin et
al., 2010).

2.3.1.2. PEREVALOK FORMATION

First, the Perevalok formation was distinguished by Ablizin B.D. with co-authors as the
second strata of the Asha formation in 1959. And in 1966 it was transferred to the rank of a forma-
tion. The deposits of the Perevalok formation are traced in a narrow strip west of the formations of
the Staropechny formation from the valley of the Usva River, near the mouth of the Vilukha River
in the north-west to the basin of the Mezhevaya Utka River in the south-east (Fig. 3). The deposits
of the Perevalok formation are connected with the rocks of the underlying Staropechny formation
by a gradual transition (Ablizin et al.; Grazhdankin et al., 2010).

The lower boundary of the Perevalok formation is defined by the appearance in the section of grey
and dark grey micaceous siltstones in the stratotypical locality (the right bank of the Mezhevaya Utka
River above the mouth of the B. Perevalok Creek 10 km east — north-east of the mouth of the Mezhevaya
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Utka River). Siltstones interbedded with mudstones contain thin sandstone bands (0.5-1 c¢m thick).
The quantity of psammitic material increases up the section. The thickness of bands of brown-grey
micaceous straticulate-wavy sandstones increases up to 1.5 m. The thickness of the whole siltstone-
mudstone-sandstone strata is about 270 m. The section of the formation in the stratotype is crowned by
a member 50 m thick, composed of dark-grey, brown micaceous schistose sandstones (Ablizin et al.,
1982; Grazhdankin et al. 2010). The Perevalok formation shows a regular, non-interrupted structure
and lithological composition throughout the whole area of distribution (Ablizin et al. 1982), though
some researchers speak about a decrease in the number of sandstone bands towards the north-west
(Grazhdankin et al., 2010) or even about the lack of upper sandstone beds in the section of the formation
(Becker, 1988). A characteristic peculiar feature of the rocks of the formation is an increased phosphor
content that is well expressed in the presence of lenticular interbeds and concretions of aleuritic phos-
phorites. Marcasite concretions and the presence of thin films of coalified organics emphasizing lami-
nation are also noteworthy. The thickness of the formation ranges from 150 m to 300 m (Ablizin et al.,
1982; Becker, 1988; Grazhdankin et al., 2010).

An idea about the Late Vendian age of the deposits of the Perevalok formation is generally accep-
ted. The U-Pb age of volcanogenic zircons received by the LA-ICP-MC method from the tuff inter-
bed from the lower part of the section of the Perevalok formation (on the left bank of the Usva River,
2-2.5 km below the mouth of the Vilukha River in the coastal cliff called Krutaya Gora) is equal to
567.243.9 Ma (Grazhdankin et al., 2010, 2011a, 2011b). An assemblage of carbonificated organics rich
in mass burials, distribution and taxonomic diversity, and correlated with the Miaohe-type biota from
southern China is marked within this outcrop in thinly laminated mudstones of the Perevalok formation
(Grazhdankin et al., 2007).

Palaeopascichnus of varying quality of preservation is widespread at the base of sandstone beds
in the section of the Perevalok formation (Grazhdankin et al., 2005). Among the marked finds the re-
mains of Palaeopascichnus from the locality titled here Sylvitsa-5 were included in this Atlas (Fig. 5C)
(Table 1).

2.3.1.3. CHERNYI KAMEN FORMATION

The Chernyi Kamen formation was distinguished in 1959 as the third and the fourth strata of
the Asha formation by Ablizin B.D. with co-authors and since 1966 it has been considered as an
independent formation. The rocks of the Chernyi Kamen formation are widely distributed in the
area among the units of the Sylvitsa group and form a considerable part of the western limb of the
Yazva-Serebryanaya monoclinorium (Fig. 3). The stratotype of the formation is described along the
right bank of the lower reaches of the Sylvitsa River near the Chernyi Kamen rock located 2 km
south — south-west of the mouth of the Garevaya River (Garevoy Creek). A thick (up to 1500 m) lower
subformation and a thin (from 150 to 200 m) upper subformation, both having a similar lithological
and facial composition were distinguished within the Chernyi Kamen formation by Ablizin B.D with
co-authors (Ablizin et al., 1982). The Upper part of the recent Chernyi Kamen formation was divided
into the Yalunin and Krasnogorsk strata (Klujina, Pinegin, 1961), but this scheme was not wide-
spread. The detailed studies of some sections of the Sylvitsa group made by Grazhdankin D.V. with
co-authors from 2002 to 2009 allowed them to distinguish strata differing in lithology and cyclicity
character among the deposits of the Chernyi Kamen formation. These strata are considered in the
rank of subformations. A set of stratotypes of newly distinguished stratons is offered as a constituent
hypostratotype of the whole formation. The following subformations were distinguished, such as the
Vilukha, Shurysh, Cheremukhoviy, Siniy Kamen, Konovalovka, Krutikha, and Kobyliy Ostrov ones
(Grazhdankin, Maslov, 2009; Grazhdankin et al., 2009, 2010).

Sedimentary deposits of the Chernyi Kamen formation in the basin of the Chusovaya River, (the
lower reaches of the Usva and Vilva rivers) are broken through by dikes of gabbro-dolerites whose
isotopic age was specified as Late Riphean-Vendian equal to 613 and 575 Ma respectively by Becker
without any references (Becker, 1988). Recent U-Pb dating of baddeleyite from the dike of
gabbro-dolerites crossing the formations of the Chernyi Kamen formation is 377.2+0.9 Ma (Puchkov
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et al., 2016) and, thus, they can not directly indicate the time of the formation of the rocks from the
middle part of the Sylvitsa group. The Isotopic U-Pb age of zircons from the interbeds of volcanic
tuffs from the Vilukha subformation deposits of the Chernyi Kamen formation (the right bank of the
Usva River, about 1 km above the mouth of the Vilukha River) is 557+13 Ma. This stage of tectonic-
magnetic activity is correlated with granitoids of similar age available at the base of the Pechora
Platform by the authors who established it (Ronkin et al., 2006; Maslov et al., 2006a; Grazhdankin,
Maslov, 2009) whose intrusion in its turn is associated with the final stages of the Timan orogeny
(Pease et al., 2004).

The total thickness of the deposits of the Chernyi Kamen formation is either about 1700 m (Abli-
zin et al., 1982) or does not exceed 1300 m, to the north-west decreasing down to 800 m (Grazhdankin
et al., 2010). The rocks of the formation, on the whole, have a pronounced polymictic character. The
fact that the rocks of the Chernyi Kamen formation are assigned to the Upper Vendian does not cause
disagreements now.

2.3.1.3.1. VILUKHA SUBFORMATION

The sections of the Vilukha subformation of the Chernyi Kamen formation are described by the
authors who distinguished it in the sections of the valleys of the Usva, Sylvitsa, and Mezhevaya Utka
Rivers. A complex of sections along the Usva River near the mouth of the Vilukha River is offered as
a constituent stratotype of the Vilukha subformation (the Vilukha tract). A transgressive member of
fine-middle-grained sandstones 13 m thick is distinguished at the base of the subformation. The lower
boundary of the subformation is not exposed. The lower part of the member is formed by sandstone
beds with the erosional base, with ripple marks on the top, with rough horizontal or tubercular lamina-
tion and more rarely with cross-bedding and cross-sinuous lamination. The sandstones are separated by
aleuropelite layers. The thickness of sandstone layers decreases in the middle part of the member. They
are characterized by cross-sinuous lamination. The upper part of the member consists of the alterna-
tion of siltstones and mudstones with separate interbeds of fine- and coarse-grained sandstones with
multidirectional cross-sinuous lamination. The overlying section of the Vilukha subformation in the
stratotypical locality is formed by the alternation of grey-green sandstones with pistachio-green and
cherry-red thinly laminated aleuropelites. The packages of sandstone layers are also divided by inter-
beds of siltstones and aleuropelites. Sandstones without visible lamination, with sloping cross-bedding
as well as with coarse and sinuous lamination are noted. Traces of erosion and accumulations of flat
argillaceous pebbles are noted in sandstones (Grazhdankin et al., 2009, 2010).

In the sections of the Vilukha subformation described from the Sylvitsa and Mezhevaya Utka
Rivers a basal sandstone member wedges out from the section. And a member of thin alternation of
siltstones and mudstones with rare lenses of sandstones and thin tuff interbeds overlies the units of the
Perevalok formation. The upper part of the section on the Mezhevaya Utka River is characterized by the
lack of coarse-grained types in rock. The thickness of the deposits of the Vilukha subformation reaches
250 m (Grazhdankin et al., 2010).

According to the data of Grazhdankin D.V. and co-authors the macrofossils revealed by Becker in
1977 in the deposits of the Chernyi Kamen formation in the northern edge of the Shirokovskoe Reser-
voir (the valley of the Kosva River) are confined to the sandstones of the base of the Vilukha subfor-
mation (Grazhdankin et al., 2010, p. 90). In this Atlas, it is the Shirokovskoe-1 locality (Fig. 5A). The
Usva-Vilukha locality also confined to the sandstone member of the Vilukha subformation is located
21-22 km to the south on the right bank of the Usva River (Fig. 5A) (Table 1).

2.3.1.3.2. SHURYSH SUBFORMATION

The sections of the Shurysh subformation of the Chernyi Kamen formation have a restricted distri-
bution in the south-eastern part of the western limb of the Yazva-Serebryanaya monoclinorium. These
are the sections on the Sylvitsa, Serebryanaya, and Mezhevaya Utka rivers. The subformation is named
after the Shurysh Creek, the left tributary of the Serebryanaya River, 8 km south — south-east of its
mouth. The researchers who distinguished the subformation offer a constituent startotype as a complex
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of sections on the Sylvitsa River between the mouth of the Garevaya River and the southern part of the
tract near the Chernyi Kamen which is about 3 km south — south-west of the mouth of the Garevaya
River (Grazhdankin et al., 2009, 2010). It is noteworthy that these sections had been described earlier
as a constituent stratotype for the largest part of the Chernyi Kamen formation (Ablizin et al., 1982;
Grazhdankin et al., 2010).

The Shurysh subformation is composed of the rhythmical flysch-like alternation of light-grey
sandstones and siltstones. The lower part of the section of the subformation is formed by thicker sand-
stone layers with thin, up to 1 cm, siltstone interbeds. In the middle part of the subformation the ratio
of sandstones and siltstones is approximately equal and in the upper part of the section of the formation
siltstones prevail over sandstones. Thin interbeds of sandstones (up to 5 cm thick) are characterized by
gradational lamination and more rarely by cross-sinuous lamination and thicker interbeds (10-20 cm
thick) are characterized by thin horizontal, tubercular lamination and more rarely by convolute lami-
nation. Disharmonious consedimentation slip folds are marked in the upper part of the section of the
subformation. The thickness of the subformation is estimated at 200 m (Grazhdankin et al., 2010).

No paleontological remains are found in the rocks of the Shurysh subformation (Grazhdankin
et al., 2010).

2.3.1.3.3. CHEREMUKHOVIY SUBFORMATION

The Cheremukhoviy subformation is described in the only exposure on the right bank of the
Usva River below the Cheremukhoviy Island approximately 2 km east of the mouth of the Krutikha
River. The Cheremukhoviy subformation is considered as a facial analogue located to the south-east
of the Shurysh subformation. The contacts of subformation with underlying and overlying deposits
are not exposed. The section of the subformation is formed by light-grey, greenish-grey, medium-
grained sandstones separated by siltstone interbeds. Sandstones with the cross and horizontal bed-
ding are developed. The sandstones from the upper part of the subformation are characterized by
large mould-shaped cross-bedding and by lenses enriched with flat argillaceous pebbles. The visible
thickness of the subformation is 35 m (Grazhdankin et al., 2010).

No paleontological remains are found in the Cheremukhoviy subformation (Grazhdankin
et al., 2010).

2.3.1.3.4. SINIY KAMEN SUBFORMATION

The Siniy Kamen subformation was named after the Siniy Kamen Rock. The section of the
subformation is located here on the right bank of the Chusovaya River, 1.2 km west of the Nizhnyaya
Oslyanka village. This section is described by Grazhdankin D.V. with co-authors who distinguished
the subformation as the most complete one and it seems to be understood to be stratotypical. To the
south-east of the Siniy Kamen Rock, the units of the subformation are described on the Chusovaya
River, upstream, above the Verkhnyaya Oslyanka village and then to the south — south-east in the
valley of the Serebryanaya River. To the north-west of the Siniy Kamen Rock, the deposits of the
subformation are studied in the valley of the Sylvitsa River, 3-3.5 km south-east above its mouth.
Farther to the north-west, in the valley of the Usva River the deposits of the Siniy Kamen subforma-
tion wedge out from the section. The relationships with underlying deposits for the rocks of the Siniy
Kamen subformation are not described (Grazhdankin et al., 2009, 2010).

The sections of the Siniy Kamen subformation have the greatest thickness in the valley of the
Sylvitsa River and on the Chusovaya River in the shore cliffs of the Siniy Kamen Rock. The non-
thick member (2 m) of the alternation of horizontal-wavy-bedded sandstones and thinly laminated
mudstones is noted at the base of the subformation. Above lies a member about 30 m thick composed
of greenish-grey thinly laminated siltstones whose lower parts have canal casts and thin bands (up to
6 cm) of cross-wavy sandstones. The overlying stratum about 120 m thick unites ten rhythms with
a member of greenish-grey sandstones at the base of each rhythm which is replaced by a member of
greenish-grey light-violet thinly laminated siltstones as a result of the gradual transition. Sandstone
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beds in basal members of rhythms are characterized by thin, horizontal, cross-bedding, or coarse-
sinuous lamination. They are characterized by submarine- landslide textures and canal casts whose
downcutting depth increases up the section. The U-shaped form of such canals is replaced by the
V-shaped one (Grazhdankin et al., 2009, 2010).

The maximum thickness of the deposits of the Siniy Kamen subformation is marked in the shore
exposures of the Siniy Kamen Rock on the Chusovaya River where it reaches 150 m. To the south-
east over a length of 4 km, the thickness of the subformation reduces down to 40 m at the expense
of the decrease in the thickness of siltstone members down to their complete wedging out. A relative
increase in the quantity of psammite component in the section is accompanied by the preservation of
the character of cyclic recurrence (Grazhdankin et al., 2010).

Numerous finds of macrofossils of Ediacaran appearance collected in the lower reaches of the
Sylvitsa River are associated with the deposits of the Siniy Kamen subformation (Grazhdankin
et al., 2005, 2009, 2010). In this Atlas, these are Sylvitsa-2, Sylvitsa-3, and Sylvitsa-4 localities
(Fig. 5C) (Table 1).

2.3.1.3.5. KONOVALOVKA SUBFORMATION

The deposits of the Konovalovka subformation were studied by the researchers who distin-
guished it in the shore exposures of the Sylvitsa River, 1.2 km north-east of its mouth where the ruins
of the saw-mill named after Konovalov are located whose construction was not completed at the
beginning of the 20" century. The Siniy Kamen subformation is also traced on the Chusovaya River,
above the Verkhnyaya Oslyanka village. To the north-west of the valley of the Sylvitsa River, on the
left shore of the Usva River the subformation rocks are exposed 1-1.5 km above the mouth of the Kru-
tikha River in the shore cliff called the Krasnaya Gora Rock (Grazhdankin et al., 2010.).

In the stratotype section of the Konovalovka subformation an abrupt transgressive contact with
the rocks of underlying Siniy Kamen subformation is traced on the left abrupt bank of the Sylvitsa
River. The lower part of the subformation section is formed by a member of the intercalation of dark-
grey thinly laminated siltstones and numerous lenses and bands of sandstones with cross-bedding.
The thickness of the lower member is about 60 m. The over-lying thick member (up to 70 m thick)
unites dark-grey, light chocolate alternating siltstones and mudstones with separate and close spaced
layers of wavy-bedded sandstones. A member of thinly alternating, greenish-grey, chocolate-brown
spotted siltstones and mudstones 10 m thick lies above. The stratotypical section of the Konovalovka
subformation is crowned by a thin (10 m thick) member of thinly laminated greenish-grey fine-
grained sandstones, siltstones, and mudstone. The total thickness of the subformation deposits in the
stratotypical locality is 150 m. In the north-western part of the region where the Konovalovka depo-
sits are developed (the Usva River) less than 20 m of the upper part of the subformation are exposed
(Grazhdankin et al., 2010).

Numerous finds of Late Vendian macrofossils were made in the upper member of thin alterna-
tion of sandstones, siltstones, and mudstones crowning the stratotype section of the Konovalovka
subformation (Grazhdankin et al., 2005; 2009; 2010). In this Atlas, this is the Sylvitsa-1 locality
(Fig. 5C) (Table 1).

2.3.1.3.6. KRUTIKHA SUBFORMATION

The Krutikha subformation forms shore outcrops on the Usva River in the mouth of the Sylvitsa
River and on the Chusovaya River, above the Verkhnyaya Oslyanka village. The subformation is
named after the Krutikha River, the right tributary of the Usva River. The coastal cliffs of the Kras-
naya Gora Rock located upon the bank of the Usva River, above the mouth of the Krutikha River are
described by the authors who distinguished the Krutikha subformation as a reference section (Abli-
zin et al., 1982). Earlier these exposures were assigned to the sections of the Ust-Sylvitsa formation
(Grazhdankin et al., 2010).

105



On the Usva River, in the outcrops of the Krasnaya Gora Rock, the lower boundary of the Kru-
tikha subformation is defined at the base of a member about 3 m thick composed of greenish-grey
medium-coarse-grained sandstones, as well as horizontal-laminated and cross-bedded sandstones with
a lot of argillic pebbles at the base. The contact with underlying rocks of the Konovalovka subforma-
tion is abrupt. The next member of the Krutikha subformation is characterized by the alternation of
greenish-grey sandstones, siltstones, and mudstones often thinly interbedded, with coarse-laminated,
lenticular-laminated, greenish-grey sandstones enriched with argillic pebbles, with erosion traces
and canal casts. The sandstones are also characterized by multilevel cross-bedding. Ripple marks
are preserved on the top of beds. The thickness of the member is 13 m. The overlying variegated
strata about 180 m thick is formed by the alternation of thinly laminated blueish-grey, red-brown
spotted mudstones and wavy-bedded greenish-grey sandstones, siltstones, and mudstones. Notewor-
thy are lenses of coarse-grained sandstones with erosional basement, cross-lamination, and argillic
pebbles on the bedding planes. The upper part of the Krutikha subformation described downstream
of the Usva River is formed by the alternation of spotted grey-cherry, greenish-grey interbedded
siltstones and mudstones with greenish-grey siltstones and brown-grey sandstones, either massive
or with cross-sinuous lamination. Mud crack casts and glyptomorphoses on cubic crystals of salt are
confined to the base of sandstone beds. The total thickness of the deposits of the Krutikha subforma-
tion reaches 400 m (Grazhdankin et al., 2009, 2010).

In the outcrops along the Sylvitsa and Chusovaya rivers, the Krutikha subformation has a gra-
dual transition with underlying Konovalovka deposits. The lower boundary of the Krutikha subfor-
mation in these cases is defined by the appearance in the section of greenish-grey, reddish-brown
medium-grained sandstones with either multistory or trough-shaped cross-lamination (Grazhdankin
et al., 2010).

Numerous imprints of Arumberia were found in the upper part of the Krutikha subformation
in the section on the Usva River inside sandstone beds (Grazhdankin et al., 2010; Kolesnikov et al.,
2012). This locality is included in this Atlas under the name of Usva-Krutikha (Fig. 5A) (Table 1).

2.3.1.3.7. KOBYLIY OSTROV SUBFORMATION

The Kobyliy Ostrov subformation was distinguished by Grazhdankin D.V. with co-authors and
described in the only outcrop in the valley of the Usva River, 1.7 km above the Kobyliy Island lo-
cated opposite the mouth of the Shishkina River. The lower boundary of the subformation is abrupt
and defined by the appearance of thick channels formed by grey, greenish-grey, fine-grained and
medium-grained sandstones in the variegated section of the upper part of the Krutikha subformation.
Lenses of massive sandstones are separated by flat pebbly mudstone conglomerates. A large trough-
shaped lamination of sandstones is emphasized by interbeds of argillic pebbles. The thickness of the
lower member of the subformation is about 5 m. The overlying well-exposed strata about 23 m thick
is formed by interbedded grey-green sandstones with grains of different sizes, by siltstones, and more
rarely by mudstones. The interbeds of flat argillic pebbles are characteristic; the sandstones with
cross-sinuous lamination on the top of beds often have ripple marks. The next member is composed
mainly of greenish-grey, brown thinly laminated siltstones. The thickness of the member is 15 m. The
visible section of the subformation is crowned by fragmentarily exposed greenish-grey cross-bedded
sandstones. The total thickness of the Kobyliy Ostrov subformation is estimated at approximately
100 m (Grazhdankin et al., 2009; 2010).

The Kobyliy Ostrov subformation crowns the section of the Chernyi Kamen formation. Paleonto-
logical remains are not discovered in its deposits. The researchers who distinguished this subformation
assume that it can be correlated with the Ust-Sylvitsa formation (Grazhdankin et al., 2010).

2.3.1.4. UST-SYLVITSA FORMATION

The Ust-Sylvitsa formation was first distinguished as the fifth strata of the Asha formation by
Ablizin B.D. with co-authors in 1959 and since 1966 it has been considered in the rank of a formation.
According to the data of the researchers who distinguished the formation, its deposits are distributed
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from the lower reaches of the Kosva River in the north-west to the left bank of the Chusovaya River,
3 km above the mouth of the Sylvitsa River in the south-east (Ablizin et al., 1982). To the south,
the deposits of the Ust-Sylvitsa formation, as well as the units of the upper subformations of the
Chernyi Kamen formation, are destroyed by the Pre-Takata erosion (Ablizin et al., 1982; Grazhdankin
et al., 2010).

The stratotype of the formation is located in the valley of the Chusovaya River below the mouth
of the Sylvitsa River. The base of the Ust-Sylvitsa is defined by the appearance in the section of
variegated siltstones and mudstones of the Krutikha subformation of the Chernyi Kamen formation
cherry-brown, violet-brown, fine- and medium-grained sandstones. The overlying section of the Ust-
Sylvitsa formation is composed of red-brown, yellow-brown, lilac, grey-green sandstones with the
accumulations of argillic pebbles and thin interbeds of thinly laminated siltstones. The sandstones
are characterized by the absence of any lamination as well as by coarse horizontal and cross-lami-
nation up to large trough-shaped one. Ripple marks occur on the surfaces of beds. The interbeds
enriched with hematite and leucoxene are marked in sandstones. The thickness of the section of the
Ust-Sylvitsa formation in the stratotype reaches 350 m. It is overlain by the sandstones of the Lower
Devonian Takata formation with basal conglomerates at the base (Ablizin et al., 1982; Grazhdankin
et al., 2010).

In the north-west of the described region in the interfluve of the Vilva and Kosva rivers, the
Ust-Sylvitsa formation is characterized by more coarse-grained composition down to the presence
of gravel types and by a larger thickness equal up to 600 m. The deposits of the formation are over-
lain with erosion by Takata sandstones of the Lower Devonian Emsian stage (Ablizin et al., 1982).
Some researchers include the Ust-Sylvitsa formation in the upper “variegated” strata of the Chernyi
Kamen formation (Krivosheev, Polenov, 2001) or assume that it has the same age as the Kobyliy
Ostrov subformation of the Chernyi Kamen formation (Grazhdankin et al., 2010). There is also an
opportunity to correlate the deposits of the Ust-Sylvitsa formation with presumably Early Cambrian
units of the Padun formation in the south-eastern White Sea region (Grazhdankin, Maslov, 2009;
Grazhdankin et al., 2010).

Paleontological remains are not found in the stratotypical locality in the mouth of the Syl-
vitsa River, in the deposits of the Ust-Sylvitsa formation (Grazhdankin et al., 2010). The first find
of Arumberia in the Urals was made in the deposits assigned to the Ust-Sylvitsa formation, in the
lower reaches of the Koiva River (Becker, 1980). Basing on the descriptions of the sections given
by Becker, Grazhdankin with co-authors correlates them with the Kobyliy Ostrov subformation of
the Chernyi Kamen formation (Grazhdankin et al., 2010, p. 90). In this Atlas, it is the Koiva locality
(Fig. 5B) (Table 1). The Shirokovskoe-2 locality is confined to the formations of the Ust-Sylvitsa
formation (fig. 5A) (Table 1). The finds of macrofossils in the lower reaches of the Vijai River are
also associated with the strata of the Ust-Sylvitsa formation (Becker, 2013). It is the Vijai locality
here (Table 1), but we did not manage to establish its exact attribution.

2.3.2. CONDITIONS OF THE FORMATIONS OF THE SYLVITSA GROUP ROCKS

The accumulation of lower-diamictite rocks of the Staropechny formation is related to Early
Vendian glacial events which were displayed in the form of Laplandian Glaciation on the adjoin-
ing land which is the recent East European Craton. The majority of researchers consider tillite-
like Lower Staropechny formations as a product of ice scattering - distal deposits of shelf glaciers
and icebergs separated from them. Clastics of interglacial stages and submarine-landslide deposits
indicative of relatively deepwater conditions of the formation of described marine-glacial rocks
act as parts of diamictite strata. The recent north-eastern margin of the East European Craton was
a source of clastic material during the Staropechny time (Chumakov, Sergeev, 2004; Maslov, 2006;
Puchkov, 2010).

The formation of strata of prevailing thinly laminated siltstones and mudstones in the upper
part of the Staropechny and Perevalok formations is interpreted as a deposition in hydrodynami-
cally calm conditions and as a consecutive sorting of the bottom residue by waves. In the opinion
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of Grazhdankin with co-authors (2010), the availability of peculiar concentric sedimentary textures,
the so-called “swing marks” restrict the sedimentation area to photic zone. On the whole, the sedi-
mentation settings of the Late Staropechny and Perevalok time are interpreted as submarine silty
plains (Grazhdankin et al., 2010). Lithogeochemical characteristics of clayey rocks of the Perevalok
formation are indicative of their formation beyond the zones of possible influence of hydrothermal
exhalations. And they allow us not to relate phosphorites available in the formation section with the
products of the basic or ultrabasic magmatism (Maslov et al., 2007).

On the boundary of the Perevalok and Chernyi Kamen time the main washout and erosion area
is changed, that is fixed by an abrupt change of the mineral composition of the heavy fractions and
the composition of the rocks on the whole (Kurbatskaya, 1979; Ablizin et al., 1982). As a rule, this
event is interpreted as the beginning of molasse accumulation, which is a product of Timan orogeny
(Puchkov, 2010, et al.). On the basis of lithogeochemical analysis, the researchers established for the
whole Sylvitsa group the dominance in feeding areas of blocks composed of continental crusts with
a subordinate role of basic rocks (Grazhdankin et al., 2010).

The Vilukha time coincides with the beginning of the formation of a broad shallow basin.
On the whole, the Chernyi Kamen and Ust-Sylvitsa formations occurred in the conditions of
various shallow water settings of sedimentation. The deposits characteristic of high-energy surf
settings are not registered in the above-mentioned sections as well as the deep-water facies are
absent (Grazhdankin et al., 2010). The geochemical analysis of clayey-aleurite rocks of the Chernyi
Kamen formation is indicative of fresh water or substantially desalinated conditions of their
formation as well as a complete lack of the influence of exhalative components (Becker, 1978;
Grazhdankin et al., 2010). Widespread was a shagreen texture of bottom layers of sandstones
as a result of biostabilization of sandy sediment which is a characteristic peculiarity of the Pre-
cambrian sedimentology (Atlas..., 2007). Poorly developed non-differentiated paleosols indicative
of a periodic short-term drainage of some parts of paleobasin are established in the deposits of
the upper part of the Krutikha subformation. It is assumed that during the Chernyi Kamen —
Ust-Sylvitsa time sedimentation, on the whole, occurred in the conditions of “bottom-fluvial delta
system with a broad prodelta front” (Grazhdankin et al., 2010, p. 89). In this case, apparently,
we speak about characteristic Pre — Middle Paleozoic littoral amphibiotic landscapes without
a stable shoreline which disappeared after the appearance and development of vascular vegetation.
The most similar recent analogue of such facial settings is mudflats which is a type of accumula-
tive coasts (Ponomarenko, 1993).

The setting of the formation of flysch-like strata of Shurysh subformation is reconstructed as
a distal area of the trail of submarine wave and storm scattering. Facial analogues of the Shurysh
subformation, the Cheremukhoviy deposits, were formed at that time in the sandy shallow water in
the area of discharge of turbidity flows, where they lose energy and become diluted. For the whole
Middle Uralian segment this stage is characterized by the conditions of general regression, isolation
of Shurysh-Cheremukhoviy basin related with a break in sedimentation in most parts of the area
(Grazhdankin et al., 2010).

Paleomagnetic data indicate that during the formation of Chernyi Kamen formation the sedi-
mentation area (present north-eastern margin of the East European Craton) was in equatorial lati-
tudes of the southern and northern hemisphere (Fedorova et al., 2014). At the same time available
paleomagnetic data suggest a significant difference from the mentioned position of the Baltic region
in the Late Vendian time (Golovanova et al., 2011; Bazhenov, Levashova, 2016).

The influence of rock erosion and washout zones which formed the strata of conglomerates of
Kukkarauk formation within the recent Southern Urals are not traced in the deposits of the Sylvitsa
group of the Middle Urals and the Mezen depression. It can indicate that either geomorphology is
less pronounced in more northern segments of Timan orogeny (Maslov, 2007) or the described sec-
tions are formed at a relatively larger distance from it.
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2.4. GEOLOGICAL STRUCTURE OF THE ASHA GROUP
(WESTERN SLOPE OF THE SOUTHERN URALS)

The Bashkirian meganticlinorium is formally located in the southern part of the Central-Uralian
zone, but it occupies an intermediate position between Central-Uralian and Western-Uralian zones (me-
gazones) (Fig. 1, Fig. 6). Although the Precambrian units are exposed everywhere within the Bashkirian
anticlinorium, only in its eastern part folding and metamorphism of the base were pronounced in the
Proterozoic and Paleozoic time. At the same time within the larger western part of meganticlinorium the
folded crystalline basement has the Archean — Early Proterozoic age and is located mainly at the depth
of 10 km. In addition, Paleozoic deposits from this part overlie the Precambrian ones without angular
unconformity and were deformed together with them only in the Late Paleozoic; significant morpho-
logical transformations are absent (Puchkov, 2008).

Archean — Early Proterozoic metamorphic Taratash complex of the base is exposed in the northern
part of the Bashkirian anticlinorium. This complex is a natural continuation of the basement of the East
European Craton, a segment of Volga-Uralia block (Puchkov, 2008, et al.). The section overlapping the
basal complex is formed predominantly by sedimentary rocks. Its lower, thicker part is composed of
Riphean complexes (Stratotip..., 1983, et al.). The overlying part of the section in the west of Bashkirian
anticlinorium was distinguished as the Asha group of the Vendian (Kozlov, 1982; Stratigraphi-
cheskie..., 1993, et al.). The Asha group overlies underlying Riphean rocks with erosion and in its turn,
it is overlapped with disconformity by predominantly fragmentary units of the Lower Devonian
(Emsian) Takata formation and in the south and in the east, locally it is overlapped by Middle — Upper
Ordovician rocks (Becker, 1988; Puchkov, 2010).

24.1. STRATIGRAPHY OF THE ASHA GROUP SECTIONS

The Asha group was distinguished by Goryainova O.P. with co-authors in 1931 in the rank of the
formation of Eifelian age with a significantly less volume than today from the best section known at that
time along the Asha River (Goryanova et al., 1931). It seems that an idea about the Precambrian age of
Asha deposits was first expressed by Shatskiy N.S. These deposits were characterized by him as mo-
lasse completing the Riphean cycle of the Baikal folding (Shatskiy, 1945). Basing on peculiar features of
its lithological composition the group at present is subdivided into the following formations, such as the
Tolparovo, Suirovo, Bakeevo, Uryuk, Basa, Kukkarauk, Zigan, and Maly Yamantau ones (Fig. 7). As
was mentioned above the Tolparovo and Suirovo formations are correlational analogues of the Bakeevo
one and the formations are connected by conformable transitions upwards the rising section (Becker,
1985b; Stratigraphicheskaya..., 2000, et al.). The researchers now consider the Tolparovo and Suirovo
stratums in the rank of strata forming the Bakeevo formation (Puchkov et al., 2014). The Lower Asha
subgroup uniting Bakeevo, Uryuk, and Basa formations and the Upper Asha one including the Kuk-
karauk and Zigan formations and probably logically the Maly Yamantau one are distinguished within
the Asha group (Becker, 1985; Stratigraphicheskaya..., 2000, et al.). The presence of specific parameters
in each formation of the Asha group and a difference between them were shown on the basis of the use
of the system of petrochemical modules (Gareev, 1998). The total thickness of the Asha group varies
between 1400 m and 2600 m (Kozlov et al., 2002).

2.4.1.1. BAKEEVO, TOLPAROVO, AND SUIROVO FORMATIONS

The Bakeevo formation named after the Bakeevo village was distinguished by Becker as the Pre-
Uryuk basal horizon of the Asha group (Becker, 1975). Five members are distinguished in the strato-
typical section on the left bank of the Zilim River below the mouth of the Kurtaza River above the Uk
deposits of the Riphean Karatau group from below up.

Member 1 is composed of grey, dark-grey, wine-colored, ocher, strongly hematite sandstones.
The member thickness is no less than 50 m; a contact with the Uk formation rocks in the lower reaches
of the Zilim River is not exposed in stratotype (Becker, 1975). Ferruginous sandstones from the base
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of the Bakeevo formation directly overlying karstic Uk carbonates are exposed 2-2.5 km east of the stra-
totype in the valley of the Zilim River, in the mouth of the Saryshka River (Becker, 1988; Maslov et al.,
2001). Member 2 is formed by the alternation of thinly laminated, rarely cross-bedded grey, greenish-
grey, platy siltstones, aleuropelites, and mudstones. The thickness of the member is 18 m. Authigenic
glauconite (large isometric grains exceeding by size clastogen components of rocks) are present in the
siltstones of the lower part of the member (Becker, 1975). Member 3 is composed of hematite ores and
hematite sandstones and less often it includes chlorite sandstones. Alteration, as well as lateral replace-
ment of sandstones by hematite ores, is marked. The thickness of hematite interbeds ranges from 0.5
to 25 cm; the total thickness of the member is 6 m (Becker, 1988). Member 4 is formed by interbedded
greenish-grey aleuropelites and siltstones, the member is 7 m thick, and two interlayers of hematite ores
are registered in its lower part. Member 5 is composed of thinly laminated greenish-grey, grey sand-
stone, siltstones, and mudstones; the member is 60 m thick. The total thickness of Bakeevo formation in
the stratotypical section is 140 m (Becker, 1975).

The hypostratotypical section of the Bakeevo formation offered by Kozlov V.I. in 1982 is lo-
cated on the right bank of the Zilim River, 250 m above the mouth of the Saryshka River. The section
is characterized by a reduced thickness equal to 120 m, by the absence of hematite ores and on the
whole by less distribution of ferruginous rocks (Kozlov, 1982).

To the north of the stratotype of the Bakeevo formation, on the right bank of the Zilim river,
near the Tolparovo village two formations, namely Tolparovo and Suirovo ones, facial analogues of
the Bakeevo formation, were distinguished under the deposits of the Uryuk formation in the single
terrigenous section (Stratotip ripheya, 1983; Keller et al., 1984). Tolparovo formation is formed by
sandstones with thin interbeds and lenses of conglomerates, siltstones, and mudstones; its thick-
ness reaches 600 m. The Suirovo formation is composed of badly sorted sandstones, siltstones with
boulders, mudstone interbeds and includes a thin dolomite layer crowning the mixtite section of
tillite-like rocks according to the data of Gorozhanin V.M. Dolomites are characteristic of glacial
conglomerates, “cap dolomite”. The total thickness of the formation reaches 350 m (Maslov et al.,
2001; Puchkov, 2010).

North of the Tolparovo Village as well as in the valley of the Zilim River, in the mouth of the
B. Revat River the described stratigraphic level is formed by polymictic conglomerates with peb-
bles of gabbro-dolerites, and by the fragments of rocks with varying degree of roundness from the
Riphean Karatau group. Among the latter, there are clayey limestones of the Katav formation, grey
siltstones from the Inzer formation, and light-grey dolomites from the Minyar formation. The visible
thickness of the exposed part of strata is 22 m the real thickness seems significantly greater (Becker,
1975; 1988). These conglomerates were distinguished earlier under the name of Kalyshtin formation
correlated with Lower Uryuk subformation (Becker, 1968). These tillites-like conglomerates were
described as a basal horizon of Bakeevo formation by Kozlov V.I. and Sergeeva N.D. The total thick-
ness is estimated in the range of 340-700 m and the Tolparovo and Suirovo formations are considered
in the rank of strata forming the Bakeevo formation (Puchkov et al., 2014).

Basal conglomerates of the Bakeevo formation overlie the uneven surfaces with large pockets
(up to 3 m) of the underlying Uk limestones on the right bank of the Yuryuzan River, on the eastern
margin of Ust-Katav town. The above lying section of the Bakeevo formation is formed by the alter-
nation of greenish-grey mudstones sometimes with glauconites and siltstones and is crowned by a
member of greenish-grey fine-grained polymictic sandstones. The thickness of Bakeevo formation is
50 m there (Kozlov et al., 1955).

In the south of the area of the development of the Asha group deposits from the western slope
of the Bashkirian anticlinorium in the basins of the Uryuk and Nugush rivers its basal horizons are
formed by conglobreccia from practically sharp-edged silicon fragments of the Minyar formation of
the Riphean Karatau group (Becker,1988).

The age of glauconites from the sandstones of the second member of the stratotypical sec-
tion of Bakeevo formation determined by the K-Ar method is estimated at 609+13 Ma (Becker,
1988). Isotopic age of the first generation of authigenic illite (partly hydrolyzed muscovite) from
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mudstones of the Tolparovo formation determined by the Rb-Sr method is estimated at 593+15
Ma (Zaitseva et al., 2012). The isotopic age determined by the Rb-Sr method is 618+13 Ma for
glauconites from the section of the Bakeevo formation of borehole No. 23 drilled approximately
200 m north of the stratotypical section of the Bakeevo formation, on the right bank of the Zilim
River (Gorozhanin, 1995). Microfossils extracted from mudstones of the Bakeevo formation from
the core of borehole No. 23 are considered to be different from the Late Riphean ones (Kozlova,
1990). As was mentioned above most researchers assign the Bakeevo formation and its facial ana-
logues, the Tolparovo and Suirovo formations, to the Early Vendian (Stratigraphicheskaya..., 2000;
Maslov, 2006; Puchkov et al., 2014).

Casts of microbial colonies of Intrites-type are established in the rocks of the second member
of the stratotypical section of the Bakeevo formation. The imprints described as body macrofossils
(Becker, 1992) whose biogenic nature is doubtful were established in the siltstones of the fifth mem-
ber (See 3. Atlas of macrofossils...). It is Bakeevo locality in this Atlas (Fig. 9A) (Table 1).

2.4.1.2. URYUK FORMATION

Uryuk formation was distinguished by Olli A L. in 1940 (Olli, 1948). The deposits of this formation
are distributed in the basins of Basa, Inzer, Zilim, Zigan, Uryuk rivers. The stratotype of the forma-
tion is located in the basin of the Yamash River, a right tributary of the Uryuk River (Becker, 1988).
The lower boundary of the Uryuk formation is usually described as an abrupt and distinct change in
the composition of rocks overlying with conformity the rocks of Bakeevo (Becker, 1975; 1988, et al.) or
Suirovo formations (Maslov, 2006). Washout is expected less often at the base of the Uryuk formation
due to the presence of siltstone fragments with glauconites similar in appearance to the analogous rocks
of the Bakeevo formation in sandstones and fine-pebbly conglomerates from the base of the Uryuk
formation (Maslov et al., 2001). In its lower part the Uryuk formation is predominantly composed of
arcosic sandstones with interbeds of gravelstones, conglomerates, and ferrous concretions, some lenses
of arcosic sandstones are decemented and turned into sandstones. The upper part of the formation is
formed by siltstones and sandstones with rare interbeds of mudstones in the basin of the Zilim and
Zigan rivers. Light-grey sandstones are partly facially replaced and partly overlain by red beds. In this
case, wine-colored sandstones and gravelstones form the upper part of Uryuk formation (Becker, 1988;
Maslov et al., 2001). In the sections of the Katav River Uryuk deposits are represented by light-grey
predominantly quartzite-type sandstones which are replaced to the west by arkoses (Becker, 1988).
Multi-scale cross-lamination is often marked for sandstones of Uryuk formation (Becker, 1968; Maslov
et al., 2001). The total thickness of the formation is estimated from 200-240 m (Becker, 1988) to 300-
350 m (Kozlov et al., 2002).

An isotopic age of syngenetic glauconites from the sandstones of two sections of the Uryuk forma-
tion analyzed by K-Ar method is estimated at 582 and 569 Ma (Stratotip ripheya, 1983). More modern
dating is not known. The overwhelming majority of contemporary researcher assigns the Uryuk forma-
tion to the Late Vendian (Stratigraphicheskaya..., 2000; Maslov, 2006, et al.).

Macrofossils including trace fossils are not discovered in the rocks of the Uryuk formation.

2.4.1.3. BASA FORMATION

The Basa (Basu) formation was also distinguished by Olli A.L. in 1940 (Olli, 1948). The deposits
of the Basa formation are widely distributed within the outcrops of rocks of the Asha group from the
south-western Bashkirian anticlinorium. Units of the Basa formation are developed from the Basu
River basin in the north, to the Mendim River basin to the south where they form a strip of maximum
width varying from 12 to 14 km and farther south — to the latitude flow of the Belaya River (Kozlov
et al., 2002). Neither low boundary of the Basa formation nor upper one is related to breaks in sedi-
mentation. The lower boundary with Uryuk sandstones is defined tentatively in most sections; the
upper boundary is more distinct and defined at the base of wine-colored sandstones of Kukkarauk
formation (Becker, 1968).
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Basa deposits are divided into Lower Basa deposits and Upper Basa ones (Fig. 7). The boundary
between subformations is defined along the base of the marker bed of greywacke sandstones and gravel
conglomerates with high magnetite content (Becker, 1968). The Lower Basa subformation is developed
more widely than the Upper Basa one. The Lower Kulmas and Upper Karlikov strata are distinguished
as parts of the Lower Basa subformation. Predominantly sandy Kulmas strata are composed of green-
ish-grey, grey fine-grained, often platy sandstones and siltstones with thin interbeds of aleuropelites.
The thickness of Kulmas strata reaches 150 m. The boundary with overlying Karlikov strata is grada-
tional. Predominantly aleuropelitic Karlikov strata are composed of variegated aleuropelites and silt-
stones with thin bands of sandstones. The section of Karlikov strata has a distinctly rhythmic character
with prevailing pelite material in the section. The thickness of the strata is between 250 m and 300 m
(Becker, 1988).

Lower Valnich and Upper Agarda strata are distinguished in the section of Upper Basa subforma-
tion. Valnich strata are composed of greenish-grey coarse-grained greywacke often with micaceous
sandstones and gravel conglomerates with interbeds of siltstones and aleuropelites. The quantity of the
latter increases upwards the section of the strata. The deposits of Valnich strata are characterized by
graded bedding, ripple marks, and cross lamination; hieroglyphs are distributed at the base of sandstone
beds. The formations of Valnich strata are up to 300 m thick (Becker, 1968; 1988). The Agarda strata
are composed of aleuropelites with interbeds of siltstones prevailing in the middle part of the strata.
A characteristic marker horizon, Kalgas beds, is distinguished in some sections from the Takata River
in the north to the Nugush River in the south in the upper part of Agarda strata under the deposits of
Kukkarauk formation. It is composed of thinly laminated variegated siltstones and sandstones with
subordinate interbeds of aleuropelites; ripple marks are characteristic. The Kalgas member is from 40 to
70 m thick and the thickness of the whole Agarda strata of the Upper Basa subformation reaches 300 m
(Becker, 1968; 1988; Becker, Kishka, 1989). The total thickness of Basa formation varies from 700 m
(Kozlov et al., 2002) to 1000 m (Becker, 1988). When estimating the formation thickness we should take
into account that sometimes when describing the deposits of Basa formation layer by layer researchers
can describe mistakenly the repetitions of adjoining limbs of folds as parts of the single consequent sec-
tion (Maslov et al., 2001).

An isotopic age determined by K-Ar method on glauconite in sandstones was estimated at 557 and
600 Ma in two sections of the Basa formation (Stratotip ripheya, 1983). It should be taken into account
that the majority of glauconite grains distributed in the terrigenous rocks of the Basa formation have
sizes similar to clastogene components of the rock (Becker, 1988). The minimum age of detrital zircons
from the sandstones of the Basa formation is 755+25.2 Ma (Kuznetsov et al., 2012). The overwhelming
majority of contemporary researchers associate the accumulation of the deposits of the Basa formation
with the Late Vendian time (Stratigraphicheskaya..., 2000; Puchkov, 2010, et al.).

The first finds of fossils imprints of Ediacaran appearance for Southern Urals are related with
Kalgas beds of the upper part of the Basa formation (Becker, Kishka, 1989); the richest collection of
ichnofossils for the region was made here. The following localities are confined to the deposits of the
Basa formation, such as Ust-Katav (Fig. 8A), Veseliy (Fig. 8B), Zuyakovo, Basa, Manaysu (Fig. 8C),
Kukkarauk (Fig. 9B), and Uryuk one (Fig. 9C) (Table 1). The Nugush locality is localized within the
Upper Basa subformation (Fig. 9C) and the Zigan-2 location is part of Valnich strata (Fig. 9B). The
Kalgas member includes the finds of macrofossils from the following localities, such as Mendim local-
ity (Fig. 9A), Bol. Ryauzyak, Mal. Ryauzyak, and Zigan-1 ones (Fig. 9B) (Table 1).

In 2016 Kuckaraukia multituberculata imprint was found in the roadside hole of the Sterlitamak —
Beloretsk highway on a new southern part of the Makarovo — Kulgunino road (53°34.165° northern lati-
tude and 56°43.112” eastern longitude) by Novikov [.A. (IGEM RAS) and Shvakov D.S. A new Yapash
locality named after the right tributary of the Zigan river is localized in the units of the Upper Basa
subformation of Basa formation (Fig. 9B) (Table 1) and apparently is confined to the same member as
the Kukkarauk locality situated north-east along the strike (Razumovskiy et al., 2015b).
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2.4.14. KUKKARAUK FORMATION

The Kukkarauk formation was distinguished by Olli A.L. in 1940 (Olli, 1948). The deposits of the
formation are traced by a marker horizon sometimes by an intermittent strip from the basin of the Inzer
River in the north to the latitude of the Uryuk River in the south (Kozlov et al., 2002). The stratotype
of the formation is located on the Kukkarauk Creek (Becker, 1988) whose part at present is a monument
of nature. A specific feature of the Kukkarauk formation is the presence of conglomerates in the mid-
dle part of its section. Sandstones are traced on the top and at the base, a red color of the rocks is also
characteristic. Sandstones of the Kukkarauk formation conformably overlie the Upper Basa formation
(Becker, 1988).

Two subformations are distinguished as parts of the Kukkarauk formation (Fig. 7). The Lower
Kukkarauk subformation is composed of wine-colored sandstones with pebbles of polymictic com-
position and with lenses of mudstones. The maximum thickness of the Lower Kukkarauk subforma-
tion is 140 m (Becker, 1968; 1988). The Upper Kukkarauk subformation often consists of two parts.
The Lower Kibiz strata are composed of boulder-pebbly and pebbly-polymictic conglomerates with
lenses of sandstones and gravelstones. The thickness of stratum reaches 80 m; its boundaries with
overlying and underlying deposits are gradational (Becker, 1988). The rocks of the Kibiz strata are
the most coarse-grained formations not only for the Asha group of the Bashkirian anticlinorium but
for Vendian deposits of the whole described region. The section of Upper Kukkarauk subformation
is crowned by the Gumerov strata. It is composed of wine-colored polymictic sandstones containing
lenses of gravelstones and pebbly-gravel conglomerates. The thickness of the Gumerov strata is about
30 m (Becker, 1988). The thickness of the deposits of the whole Kukkarauk formation varies from
50 to 100 m in the basin of the Takata River and it is up to 350 m in the stratotype on the Kukkarauk
Creek (Kozlov et al., 2002).

As was mentioned above phosphate detritus which is fragments of brachiopod shells from the Mid-
dle Cambrian was described from coarse-grained sandstones of the Kukkarauk formation in the opinion
of the authors of the mentioned work (Kuznetsov, Shatsillo, 2011). The microcline from pebbles granite
conglomerates of the Kukkarauk formation was dated by Ar-Ar method and the age was estimated in
the range of 530 — 550 Ma (Glasmacher et al., 1999) and the minimum age of detrital zircons from the
sandstones of Kukkarauk formation is assessed at 616.7+9.7 Ma (Kuznetsov et al., 2012). In most works
published over last dozens of years the formations of Kukkarauk formation are associated with the
processes of continental molasse formation in the Late Vendian (Becker, 1988; Puchkov, 2010, et al.).

The first mention of ichnofossils and the fauna of Ediacaran type in the Southern Urals (Becker,
1988), which are described in detail later, is associated with the deposits of Lower Kukkarauk subforma-
tion (Becker, Kishka, 1989). In this Atlas, it is the Buzhur locality (Fig. 9B) (Table 1).

2.4.1.5. ZIGAN FORMATION

The Zigan formation was also distinguished by Olli A.L. in 1940; its deposits are traced west of
the strip of distribution of Kukkarauk sandstones. The formation stratotype is located on the Zigan
River below the mouth of the Ugoikan Creek (Olli, 1948). Later the section in the lower reaches of
the Kukkarauk Creek was offered as a parastratotype of the formation (Kozlov, 1982). The lower
boundary of the Zigan formation is characterized by gradual transition with Kukkarauk sandstones
(Becker, 1988, et al.).

Two subformations (Fig. 7) are also distinguished as parts of the Zigan formation. The bound-
ary between them is defined along the base of the layer of polymictic conglomerates (Becker, 1968).
Two strata are distinguished as parts of the Lower Zigan subformation, namely the Lower Savkin and
Upper Schemyak ones. The predominantly sandy Lower Savkin stratum is composed of greenish-
grey sandstones and siltstones. The stratum is 150 m thick. The more clayey Upper Schemyak stra-
tum is formed predominantly by aleuropelites with interbedded siltstones and mudstones. Carbonate
concretions are marked among the layers; the thickness of the stratum reaches 250 m. The so-called
“Sikaza ligament” formed by fine-grained rocks is sometimes distinguished between the Savkin and
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Schemyak strata (Becker, 1968; 1988). Upper Zigan subformation is composed of predominantly
greenish-grey fine-grained sandstones, more rarely it includes aleuropelites. The interbeds of grav-
el conglomerates are marked at the base of the subformation. The thickness of Upper Zigan sub-
formation varies from 80 to 100 m (Becker, 1968). The dolomites are recorded in the middle part
of the Zigan formation, in local sections. The total thickness of deposits of Zigan formation is mainly
determined by the depth of the Pre-Paleozoic washout and varies from 300 to 500 m (Becker, 1988;
Kozlov et al., 2002).

The isotopic age of the orthoclase in arcosic sandstones of the Zigan formation determined by
Ar-Ar method is estimated in the range of 590-630 Ma (Glasmacher et al., 1999). The age of zircons
from tuff interbeds of the lower sections of Zigan formation determined by U-Pb method is assessed
in the range from 548.24+7.6 Ma (Grazhdankin et al., 2011b) to 547.6+£3.8 Ma (Levashova et al., 2013).
The majority of researchers correlate the Zigan formation with the crowning part of the Asha group
and the time of its formation is associated with the end of the Late Vendian (Stratigraphicheskaya...,
2000; Puchkov, 2010, et al.).

The first finds of macrofossils in the Zigan formation of the Asha group were made by Becker
(Becker, 1996). Later a new locality of Arumberia was found by Gorozhanin V.M. (IRAS IG USC
RAS) and Kuznetsov N.B. (GIN RAS) and described by Kolesnikov A.V. with co-authors (Kolesnik-
ov et al., 2012). Macrofossils from Takaty-1 and Takaty-2 (Fig. 9A), Kise-Arka and Kartavoe (Fig. 9B)
localities of the Zigan formation are considered in the present Atlas (Table 1). The Karanurt locality
(Fig. 8C) is localized in the deposits of Lower Zigan subformation presumably the Schemyak strata.
The Sosnovka locality is confined to the top of the Savkin strata of the Lower Zigan subformation
(Fig. 9A).

24.1.6. MALY YAMANTAU FORMATION

The Maly Yamantau formation was distinguished in one of the latest works published by Becker
(2010). But the find of Maly Yamantau ichnoassociation and the description of strata later united
into an independent Maly Yamatau straton had been made much earlier (Becker, Kishka, 1991). The
Maly Yamantau Ridge (you should not confuse it with well-known apexes having the same name in
the basin of the Inzer River, the Beloretsk area) is located south of the latitude knee — shaped curva-
ture of the valley of the Belaya River, in the south of the structure of the Bashkirian anticlinorium.
Units of the Maly Yamantau formation form a nucleus of the anticline whose limbs are composed
of Ordovician-Silurian-Devonian, Cretaceous section. Earlier mapped Pre-Ordovician deposits of
the Asha group were assigned to either Basa or Zigan formations. But significant differences of this
section the complexity of its correlation with known subdivisions of the Asha group as well as a pe-
culiar character of the studied ichnocoenosis allowed an independent Maly Yamantau formation to be
distinguished here (Becker, 2010).

Three strata are distinguished within Maly Yamantau formation. The lower Kazmash stratum
is composed of greenish-grey siltstones, polymictic subgraywacke sandstones with the interbeds of
gravelstones. The thickness of stratum is more than 120 m. The lower boundary of middle stratum
(Urokai stratum) is defined sufficiently tentatively. The stratum is composed of greenish-grey often
platy siltstones and mudstones and characterized by thin lamination. The thickness of the Urokai
stratum is 220 m. The upper stratum (Zirekla stratum) is a marker horizon which appears in red. The
lower boundary of Zirekla stratum is distinct and abrupt. The stratum is formed by platy siltstones,
aleuropelites, and sandstones up to 30 m thick. The Zirekla stratum is not commonly developed and
it is often completely destroyed by the Pre-Ordovician washout and erosion (Becker, Kishka, 1991).

The described section evidently belongs to the Asha group, its structural position, and re-
lation with overlying sediments is distinct. The Zirekla beds of the Maly Yamantau forma-
tion are overlain with erosion by Middle Ordovician deposits containing remains of cri-
noids. Basing on the complex of structural and material characteristics the deposits of Maly
Yamantau formation are considered to extend the Zigan section and to crown the sequence of
the Asha group of the Bashkirian anticlinorium (Becker, Kishka, 1991; Maslov et al., 1996;
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Becker, 2010). A probable age analogue for the units of the Maly Yamantau formation is the Pa-
dun formation from the White Sea part of the Mezen depression which is supposed to be Ear-
ly Cambrian in age (Maslov, 2006; Grazhdankin, Krayushkin, 2007). The question about the
conformity of the deposits of the Maly Yamantau formation with the supposed age analogue —
the Nemakit-Daldyn horizon from Siberia containing Pre-Tommotian small shells fauna is still
open. There are data about the presence of ichnofossils characteristic of the Nemakit-Daldyn
horizon in the upper part of the Zigan formation, in the upper reaches of the Skimka (Askyn) River
(Maslov, 2006).

Trace fossils of the Maly Yamantau formation are locally developed in the deposits of the Zirekla
stratum. On the Yamantau locality (Fig. 9C) (Table 1) they are confined to the horizon of platy red
siltstones one meter thick with rare rounded greenish-grey separate particles (Becker, Kishka, 1991).

2.4.2. CONDITIONS OF THE FORMATION OF THE ASHA GROUP ROCKS

Terrigenous strata uniting the Tolparovo and Suirovo formations being a facial analogue of the
Bakeevo formation differs from it in a greater thickness and fills in a depression — fjord left by a gla-
cier in the Karatau deposits (Gorozhanin, 1988). Accepting the Early Vendian age of these formations
by analogy with other sections in the world of the same age their origin is related with a large scale
glacioeustatic drop of the World ocean level (Maslov, Krupenin, 1998). The glacier which formed the
described strata seemed to be a fragment of the framing which existed at that time on the modern East
European Craton of the glacier shield (Chumakov, Sergeev, 2004, et al.). An increase in free molecu-
lar oxygen in the atmosphere (the reverse greenhouse effect) promoting the development of glaciation
also led to the saturation of deep water parts of the ocean and the resumption of jaspilite formation.
As a result of oxidation and precipitation of initially bivalent (ferrous) iron dissolved in seawater,
marine-glacial units of the Bakeevo formation proved to be saturated with hematite ores (Klein et al.,
1992; Becker et al., 2014). It is also noteworthy that according to widespread paleogeographic recon-
structions the southern-Uralian part of the Baltic region at that time was located in the area of 70°
south latitude in the conditions of perpetual frost climate (Smith, 2001; Lubnina et al., 2014). In this
connection, a discordant note is lithological and isotopic-geochemical data on the studies of the cap
dolomites (“crowning” dolomites) of the Suirovo formation which indicate that they were formed in
the conditions of warm water closed (continental) basin (Gorozhanin et al., 2012). It is noteworthy that
hydrothermal origin is proved today for the dolomites of the Late Riphean Ladoga formation having
a similar structural position (Yakobson, 2014).

The formation of deposits of the Uryuk formation occurred in coastal — marine conditions of the
so-called multichannel alluvial plains (Becker, 1968; Maslov, 2006). The microrelief of grains surface
of clastogenic quartz from the sandstones of Uryuk formation contains a set of elements indicative of
a fluvial method of sediment transportation as well as the inheritance of the clastic morphology of the
source crystal rocks (Yalysheva, 2013b). Transportation of the main mass of clastic material occurred
from the west, north-west (in modern coordinates) from the territory of present East European Craton
(Becker, 1968; Maslov, 2006; Maslov et al., 2008Db).

The onset of Basa time is characterized by the change in the direction of transportation to the
east in modern coordinates. That is established on the basis of studies of the orientation of cross
lamination, asymmetric ripple marks (Becker, 1968), a change in the mineral composition of heavy
fractions (Willner et al., 2001) as well as the replacement of muscovite composition by high pressure
phengite type of composition (Willner et al., 2004). The appearance of Early Vendian fragmentary
zircons in the above Uryuk formations additionally confirms the transportation of material from
the east as the intrusions of this age are absent in the west, on the Russian Platform (Willner et al.,
2003). Mass dating of fragmentary zircons of Basa and Kukkarauk formations corresponds to a
conside-rable decrease in the role of the East European washout and erosion zone in the formation
of the post Uryuk deposits (Kuznetsov et al., 2012; Kuznetsov et al., 2014). The change of feeding
sources since the Basa time and the beginning of the formation of molasse of the Pretimanian fore
deep are also confirmed by changes in lithogeochemical peculiar features of sandstones (Maslov
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et al., 2010) and by the comparison of REE compositions for clayey rocks (Maslov, 2014) along the
section of the Asha group.

At the Basa time sedimentation predominantly occurred in the conditions of a shallow-marine
basin. The depositions of coastal facies have a limited distribution (Becker, 1968). The assumption
of the periodic drainage of the significant part of Basa basin (Becker, 1968; Maslov, 2006) based on
the aleuropelites surfaces with mud cracks (Becker, 1968) needs additional studies as these cracks
are not filled with overlying sediments and, thus, they can have a diagenetic or post-diagenetic
nature but not a sedimentation one. The formation of Kalgas beds of the upper part of the section
of the Basa formation is related with the closed lake basin setting which is a relic of the Basa Sea
(Becker, 1988).

At the Kukkarauk time, east of the described region (in modern coordinates) an orogenic pro-
cess significantly intensified, the depth of the erosional downcutting increased and the boundaries
of the washout and erosion zone were broadened. During all the Kukkarauk time uplifts did not stop
rising and reached maximum approximately in the middle of the period (Becker, 1968). The maxi-
mum distance of the transportation of clastic material of the Kukkarauk conglomerates is estimated
at no more than 200 km. The transportation direction is confirmed by the orientations of elongated
pebbles and cross lamination, by conglomerates wedging out west, towards the Shkapovo-Shikhan
depression as well as by the improvement of roundness of the conglomerates clastic material to the
west (Becker, 1968). The peculiar features of the microrelief on the surface of clastogenic grains of
matrix quarts from Kukkarauk conglomerates are indicative of the fluvial nature of the sediment
(Yalysheva, 2013b). On the whole alluvial and glacial-fluvial types of deposits whose combination is
characteristic of proluvial trails of mountain countries were established for the clastics from the Kuk-
karauk formation by studying shape factors and coefficient diagrams of form, isometricity. Different
types of deposits correspond to different facies of this single complex (Yalysheva, 2013a).

The beginning of Zigan time is characterized by a sharp decrease in dimensions of the material
incoming to the piedmont depression that was most likely related to the peneplanation of washout
and erosion areas. Short periods of the intensification of tectonic regimes are fixed by the appear-
ance of gravel deposits in the section of fine-grained clastics (Becker, 1968). Sedimentation occurred
in shallow-marine conditions. The quantity of psammitic material decreases to the west in modern
coordinates (Becker, 1968). Non-differentiated primitive paleosoils were established in the rocks of
Zigan formation in the margin of the Ust-Katav town. Specific deformation structures developed in
the sandstones of the studied section are considered characteristic of specific subsoil horizons and
described in the deposits of subarid periglacial settings (Maslov, Grazhdankin, 2011). In accordance
with the recent paleomagnetic reconstructions, the modern eastern margin of the Baltic region was
in equatorial latitudes near 15° (Levashova et al., 2013; Lubnina et al., 2014). The analysis of a lot of
paleomagnetic data shows that on the whole, a problem of kinematics for the Baltic region in the Pre-
Ordovician time is far from solution (Golovanova et al., 2011; Bazhenov, Levashova, 2016).

Gradual liquidation of paleobasin occurred during the Maly Yamantau time; clastogenic sedi-
ments varying in size were formed in the limited territory (Becker, 2010) and the area of their devel-
opment was reduced by Pre-Paleozoic washout and erosion.

On the basis of studies of lithogeochemical features of the sandstones from Uryuk, Basa, Kuk-
karauk, and Zigan formations it was concluded that they were formed in the conditions of semiarid-
semihumid climate (Maslov et al., 2015; Maslov, 2007). At the same time, some of the sandstones of
the Kukkarauk age might be formed in a humid climate (Maslov et al., 2015). That could be related to
the vertical climatic zonality of the available mountain washout and erosion area. The development of
underwater sliding in the deposits of Asha group can indicate a high seismic activity accompanying
molasse formation (Becker, 2010).
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2.5. GEOLOGICAL STRUCTURE OF THE TOGUZAK-AYAT FORMATION
(TRANSURALIAN ZONE, THE SOUTHERN URALS)

17 species of ichnofossils were described within the northern part of the Transuralian zone in
terrigenous formations of the diamictite base of the Toguzak-Ayat formation (Becker, Kishka, 2003).
The deposits of this formation dislocated to varying degrees are fragmentarily exposed in the valleys
of the upper reaches of the rivers merging in the Toguzak and Ayat rivers. The formation is composed
of arcosic and quartzose sandstones, siltstones, and clay shales. Rocks are locally metamorphosed
to quartzites and sericite-quartzite shales. The deposits of Toguzak-Ayat formation overlie with ero-
sion Middle and Upper Riphean sedimentary formations (Kozlov et al., 2002; Becker, Kishka, 2003).
The lower parts of the section of Varna formation which are estimated from the Middle Ordovician
(Becker, Kishka, 2003) to the Early Silurian (Puchkov, 2000) in age contain pebbles of Toguzak-
Ayat sandstones. The age of the formation was first considered in the range of the Devonian — the
Carboniferous. Later it was tentatively defined as the Ordovician (Petrenko, 1946). Until recently it
has been recognized as the Vendian when carrying out regional geological surveys (Kozlov et al.,
2002) and on the basis of the character of ichnoassociation, it was assigned to the transitional Ven-
dian — Early Cambrian stratigraphic level (Becker, Kishka, 2003). On the basis of the finds of the
Ordovician scolecodonts, acritarchs (Chibrikova, Olli, 2006) and the peculiar features of lithological
composition, the units of the Toguzak-Ayat formation have been considered over last years as parts
of the Late Cambrian — Early Ordovician riftogenic formations preceding the disclosure of the Ural-
ian paleoocean (Puchkov, 2010). The mentioned interpretation, on the whole, does not contradict
recent data about mass U-Pb-isotopic dating of fragmentary zircons from the sandstones samples of
the Toguzak-Ayat formation. The total quantity of dated grains is 129 of which 122 grains received
dating with discordance less than 10%. In accordance with this data the youngest population of
fragmentary zircons (45 grains or slightly more than 40% of all dated grains) from these sandstones
falls within the range from 548+4 Ma (the upper limitation of “sedimentation” age) to 731+4 Ma
(oral communication given by Kuznetsov N.B., GIN RAS). That can indicate the post Vendian age
of the Toguzak-Ayat formation. In this connection and taking into account the atypical of Vendian
ichnogenus distinguished in the section of the Toguzak-Ayat formation (Becker, Kishka, 2003); the
mentioned taxa were not included in this Atlas.



Table 1. Localities of Vendian macrofossils of the Middle and Southern Urals

No Locality Geographical location Stratigraphic location
Perm Territory, Kizel area, the shore of the UrIz)Il)l er \C/ir;(rl;ani’gzgéﬁa
1 | Shirokovskoe -1 | Shirokovskoe Reservoir, 1.5 km southwest group, Y
of the mouth of the Nyar River formation, the base of the
Y Vilukha subformation
Perm Territory, Gubakhin area, the shore of the Ubper Vendian. Svlvitsa
2 | Shirokovskoe -2 | Shirokovskoe Reservoir, the right bank of the rI:)I:l Ust-S lxjits}; formation
Verkhnaya Mutnaya River, near its mouth group, y
Perm Territory, Gremyachinsk area, the right bank Urli(’)I:ler \C/ir;f;ali’;zzgsa
3 |Usva-Vilukha |of the Usva River, 11.4 km south-east of the dam group, | Y
. . formation, the base of the
of the Shirokovskoe Reservoir . .
Vilukha subformation
Perm Territory, Gremyachinsk area, the left bank of the Urrz)rlvler \C/ir;(:;alz’s:rl::sa
4 | Usva-Krutikha |Usva River, upstream, near the Multyk Rock, 13 km group, y
. . formation, Upper part of the
south-east of the dam of Shirokovskoe Reservoir . .
Krutikha subformation
Perm Territory, Chusovoy area, lower reaches of the Upper Vendian. Sylvitsa
5 | Vijai Vijai River, up to the Razboynik Rock, about 10 km rpp Ust-Svl ,i ¢ }; formation
south-east-east of the mouth of the Vijai River group, Lst-oyivitsa 1o ©
. Perm Territory, Gornozavodsk area, the valley of the Upper Vendian, Sylvitsa
6 |Koiva . . . . . .
Koiva River, 7-8 km north of the village of Ust-Koiva | group, Ust-Sylvitsa formation
Upper Vendian, Sylvitsa
7 | Sylvitsa-1 Sverdlovsk Region, Prigorodniy area, the left bank group, Chernyi Kamen
Y of the Sylvitsa River, 1.3 km north-east of its mouth formation, Konovalovka
subformation
Sverdlovsk Region, Prigorodniy area, the right bank Ur}t())[l)ler \éir;f;ali’;:z:;a
8 |Sylvitsa-2 of the Sylvitsa River, 2.7 km north-north-east group, V1
. formation, Siniy Kamen
of its mouth .
subformation
Upper Vendian, Sylvitsa
9 | Svivitsa3 Sverdlovsk Region, Prigorodniy area, the left bank group, Chernyi Kamen
Y of the Sylvitsa River, 3.6 km north-east of its mouth formation, Siniy Kamen
subformation
Sverdlovsk Region, Prigorodniy area, the left bank Ur;:)[;er \éir;f;alz’lgzz:sa
10 | Sylvitsa-4 of the Sylvitsa River, 4.3 km north-north-east of its group, V1
formation. Siniy Kamen
mouth .
subformation
11 | Sylvitsa-s Sverdlovsk Region, Prigorodniy area, the right bank of | Upper Vendian, Sylvitsa
the Sylvitsa River, 11.5 km north-east of its mouth group, Perevalok formation
Chelyabinsk Region, Ust-Katav district, the right side Upper Vendian. Asha erou
12 | Ust-Katav of the valley of the Yuryuzan River, quarry located B:fa formation’ group,
1.7 km north of the railway station of Ust-Katav
Chelyabinsk Region, Asha area, the right side .
13 | Veseliy of the valley, the Veseliy Creek, 1.9 km south-east Upper Vendl.an, Asha group,
. . Basa formation
of the Vilay village
Republic of Bashkortostan, Beloretsk area, the valley .
14 | Zuyakovo of the Inzer River, 3.3-4 km north-west Upper Vendl'an, Asha group,
. Basa formation
of the Zuyakovo village
Republic of Bashkortostan, Arkhangelsk area, the right .
15 |Basu side of the valley of the Basu River, 2 km north-west g:f;;o\r/fr?ilizllll’ Asha group,
of the Kulmas village on the Ufa-Beloretsk road
Republic of Bashkortostan, Beloretsk area, upper .
16 |Manaysu reaches of the Manaysu River, 5-5.5 km east ggf;rfo\rfrer?;liz?l’ Asha group,
of the Kulmas village on the Ufa-Beloretsk road
Republic of Bashkortostan, Arkhangelsk area, upper Upper Vendian, Asha group,
17 | Karanurt reaches of the Karanurt Creek, the left tributary Zigan formation, Lower
of the Skimka (Askyn) River Zigan subformation
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Republic of Bashkortostan, Gafuri area, the right side of

Upper Vendian, Asha group,

18 | Takaty-1 the valley in the middle-lower reaches Zioan formation
of the Takaty River gan fo ©
19 | Takatv-2 Republic of Bashkortostan, Gafuri area, Upper Vendian, Asha group,
Y the Takaty River basin Zigan formation
Upper Vendian, Asha group,
20 | Sosnovka Republic of Bashkortostan, Gafuri area, Sosnovka tract, | Zigan formation, Lower
the upper reaches of the Teryakle River. Zigan subformation, the top
of the Savkin strata
Republic of Bashkortostan, Gafuri area, the valley Upper Vend%an, Asha group,
. . . Basa formation, Upper
21 |Mendim of the Mendim River, 4 km south-east .
. Basa subformation, Kalgas
of the Mendim village.
member
Republic of Bashkortostan, Beloretsk district, the left Lower Vendian. Asha erou
22 |Bakeevo bank of the Zilim River, below the mouth of the Kurtaza Bakeevo forma‘;ion group,
River, 5.3 km north-east of the Bakeevo village
Republic of Bashkortostan, Ishimbai area, the left bank g:f;;o\rlzﬁlizi’ %shaergroup,
23 |Bol. Ryauzyak |of the Bol. Ryauzyak River, 1.9 km east of the merge > PP
. . Basa subformation, Kalgas
with the Mal. Ryauzyak River
member
Republic of Bashkortostan, Ishimbai area, the valley ggf:rf;rlre;lilizﬁ’ IAJshaergroup,
24 | Mal. Ryauzyak |of the Mal. Ryauzyak River, 0.5 km below » PP
. Basa subformation, Kalgas
the mouth of the Shagi Creek
member
Republic of Bashkortostan, Ishimbai area, the right I[iﬁi‘li;r\e]jidg?;;:;gi group,
25 |Buzhur bank of the Mal. Ryauzyak River, 0.7 km west-north- ’
the Lower Kukkarauk
west of the mouth of the Buzhur Creek .
subformation
Republic of Bashkortostan, Ishimbai area, the left side Upbber Vendian. Asha erou
26 |Kise-Arka of the valley of the Ryauzyak River, ZipI:m forma tio;l group,
the Kise-Arka Ridge &
Republic of Bashkortostan, Ishimbai area, Upper Vendian. Asha erou
27 |Kukkarauk the right side of the valley of the Kukkarauk Creek, pp . group,
. Basa formation
6 km east-south-east of its mouth
Republic of Bashkortostan, Ishimbai area,
the northern flank of the Yapash River basin, a new road | Upper Vendian, Asha group,
28 | Yapash of Sterlitamak-Beloretsk, 2.5 km south-south-east Basa formation, Upper Basa
of the place where the Yapash River flows subformation
into the Zigan River
Republic of Bashkortostan, Ishimbai area, Upper Vendian. Asha oro
29 |Kartavoe Kartavoe tract, a new road of Sterlitamak-Beloretsk, Ziplz 1 forma tio;l group.
9 km south-south-east of the Makarovo village &
Republic of Bashkortostan, Ishimbai area, the upper Upper Vendl.an, Asha group,
. . . Basa formation, Upper
30 | Zigan-1 reaches of the Zigan River, above the mouth Basa subformation. Kaleas
of its left tributary — the Ugoikan Creek - A8
member
Republic of Bashkortostan, Ishimbai area, the upper Upper Vendian, Asha group,
31 | Zigan-2 reaches of the Zigan River, above the mouth Basa formation, Upper Basa
of its left tributary — the Muinyak Creek subformation, Valnich strata
Republic of Bashkortostan, Ishimbai area, the valley Upper Vendian. Asha erou
32 | Uryuk of the Uryuk River, above the mouth of the right Bgfa formation’ group,
tributary of the Yamash River
Republic of Bashkortostan, Meleuz area, the right Upper Vendian, Asha group,
33 | Nugush bank of the Nugush River, above the mouth of the right |Basa formation, Upper Basa
tributary — the Uryuk River, the Indya-Tau Mountain subformation
Republic of Bashkortostan, Kugarchi area, Lower Cambrian (?), Asha
34 | Yamantau the Maly Yamantau Ridge 16.5 km north-east group, Maly Yamantau

of the Mrakovo village

formation, Zirekla strata
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3. ATLAS OF UPPER VENDIAN AND LOWER CAMBRIAN (?)
MACROFOSSILS, MIDDLE AND SOUTHERN URALS

Becker Yu.R. described a large number of genera and species of Vendian macrofossils including
new and unknown beyond the Urals macrofossils for almost 40 years of studies on the biota found by
him. Unfortunately, he did not pay attention to labeling the studied specimens and did not manage to
prepare them for keeping in the museum. But a large part of the Becker’s collection is kept in his office
in the VSEGEI In 2014 it was examined within the framework of the studies of Vendian macrofossils
from Eastern Europe. The main part of original specimens for articles was discovered and handed over
to the TSNIGR Museum (collection No. 11406).

Many definitions of the imprints made by Becker are debatable or mistaken (Kolesnikov et al.,
2015). In addition interpretations of some widespread Vendian macrofossils recently have been con-
siderably changed. This information is included in the “Remarks” section of the present publication.
Unlike the first part of the summary (Ivantsov et al., 2015) all taxa are shown in one sequence without
division into groups. An indication of the absence of texts in sections “Diagnosis” (of the genus) and
“Description” (of the species) concern only publications on the present region.

We tried to show as accurately as possible original texts by Becker. But in some cases, we had to
replace some misused words and change the word order in the sentences (especially in the papers of
1996). References to illustrations and literature are removed from the texts. A “Comparison” section
was often removed because in the works of Becker it usually contains only general remarks and the
comparison is not given. The changed parts of the text as well as editorial corrections and comments
are enclosed in angle brackets and are in italics. “Remarks” sections without references to publications
are written by Ivantsov A.Yu. The localities of the samples were specified according to the data of Ra-
zumovskiy A.A.

Becker distinguishes several forms and types of a relief of the fossil remains such as:

epirelief — an imprint on top of the layer,

hyporelief — an imprint at the base of the layer,

full relief — an apparently volumetric imprint within the layer,

negative relief — an imprint forced deep into the layer,

positive relief — an imprint projecting above the surface of the rock

semi-relief — a not quite understandable term; judging by the samples it is either an imprint whose
separate parts have a different height and depth or an imprint preserved both on the top and at the base
of two adjacent layers.

In this publication the following terms are also used:

imprint — a display of the external surface of the fossil on the rock in the inverted relief i.e. a nega-
tive imprint in the usual sense,

cast — a display of the external surface of the fossil in a direct relief, i.e. a positive imprint in the
usual sense. All this was shown in the supplement to the “Remarks” section.
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DESCRIPTION OF FOSSILS

Genus Acanthorhaphe Ksiazkiewicz, 1977
Diagnosis (Becker, 2013). Thin branching irregularly meandering traces with lateral thorn-
shaped appendices.

Acanthorhaphe incerta Ksiazkiewicz, 1977

PL VIII, fig. 1

Description (Becker, 2013). A horizontal trace occurs on the surface of a thin-tabulated,
fine-grained, laminated sandstone in the form of a narrow curving microtunnel with prevailing one-
sided short irregular lateral processes. The processes extend mainly from convex arcs at nearly right
angles (70-90°).

Remarks.The present fragmentary specimen is located on the sole of the same sandstone plate
as the specimen identified by Becker as Torrowangea roseri in 2013 (see below). Specimens are very
similar to each other. There are counterparts of both specimens on the top of the underlying sandstone
layer in the collection. Similar curves of “tunnels” and a similar character of their branching allow
suggesting that both specimens represent one form of fossil remains. The origin of fossils is not clear;
possibly it has an abiogenic nature (Kolesnikov et al., 2015). On the top of both layers bearing imprints
and counterparts of ‘4. incerta” and “T. rosei” there are also structures of Arumberia banksi. The
specimen originates from the Takaty-1 locality.

Genus Arenicolites Salter, 1857
Diagnosis (Becker, 2013). Vertically oriented U-shaped traces without a horizontal septa
termed as shpreits.

Arenicolites isp.
PLV, fig. 1

Description (Becker, 2013). In the positive hyporelief traces are preserved on the sole of
wine-colored laminated siltstone in the form of paired closely located ovals similar in size and shape.
Up to five paired separate ovals are found in group accumulations. A filling of the traces is close to
a surrounding rock. Irregularities related to the sediment processing are sometimes preserved around
the burrow’s opening. They are associated with Gordia.

Comparison (Becker, 2013). Uralian imprints are characterized by short distances between
burrows, unlike some Late Phanerozoic ones. According to this parameter, they are similar to Arenico-
lites from Vendian-Cambrian beds in Canada and England.

Remarks.According to Becker convex rings on the sole of the rock represent casts of the open-
ings of U-shaped burrows. But the paired arrangement of individuals is not obvious and the rock inside
the rings is identical to the surrounding one. There is no proof that these structures belong not only to
Arenicolites but even to trace fossils in general. They can be casts of partially destroyed microbial colo-
nies (Kolesnikov et al., 2015) like Beltanellifomis minutae (see remarks in the description of the species
of the genus Gordia). The specimen originates from the Mal. Ryauzyak locality.

Genus Arumberia Glaessner et Walter, 1975

Diagnosis (Becker, 1980). A series of mostly rectilinear ribs separated by shallow grooves
and radiating from gently sloping elevation is present.

Remarks. Becker variously interprets arumberiamorph structures considering them as either
the remains of organisms (1980, 1985, 1996) or the grooves of flow filaments (1988). The relative com-
plexity of Arumberia imprints as well as their high morphological diversity and some taphonomic pe-
culiarities (Kolesnikov et al., 2012) do not allow doubting their biogenic nature.

In the paper by Kolesnikov A.V. and co-authors (2012) arumberiamorph forms are called struc-
tures, but some remarks in the text (for example, the acceptance of possible transportation of Arumberia
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by currents), as well as the application of the Code of zoological nomenclature for definition, allows
suggesting that the authors principally see them as “body” remains. But the specimen of Arumberia, in
general, cannot be considered as an organism’s remain because it does not have its own boundaries and
can be traced over a distance along the bearing surface. At the same time, it does not display irreversible
morphological changes in any directions but reproduces the same elements with a certain periodicity.
Due to this feature Arumberia resembles the structures of the imprints of microbial mats, for exam-
ple, the “old elephant-skin texture”. The textures of the surface resembling Arumberia are sometimes
observed on the modern microbial biofilms created by the oscillatorian cyanobacteria (Kolesnikov
et al., 2017).

Arumberia banksi Glaessner et Walter, 1975
PL T, fig. 1,2

Description (Becker, 1980, 1985). There are three sculptured radially ribbed casts on the
surface of the sandstone. Predominantly rectilinear ribs are located on each of them. They are separated
by shallow grooves. Casts differ in the stage of preservation, structural details, and therefore they are
described separately.

There is a distinct elevation <...> on the central part of the first cast <...>. The ribs separated
by parallel grooves radiate semicircularly from this elevation. The ribbing is sufficiently consistent
and only in some cases, we can observe the bifurcation of the ribs. The height of ribs does not exceed
1-1.5 mm and their length ranges from 1 cm to 4.5 cm. The width of ribs varies from 2 mm to 5 mm.
In some cases, the width of the ribs increases with the distance from the central elevation. In this di-
rection the ribbing relief is becoming less pronounced. The ribbing profile is usually convex and more
rarely flattened. The grooves separating ribs are significantly more narrow than ribs <...>. All grooves
are distinctly flattened out towards the central elevation. As an exception, they very rarely wedge out
away from the top. In addition to numerous longitudinal grooves, short oblique grooves separating ribs
into separate segments are sometimes reported.

On the second cast <...> the quality of preservation does not let us see an elevation. The parallel
sculptured ribbing up to 5 cm long is distinct. The ribbing in a similar direction is seen in the preserved
adjacent layer.

On the third cast <...> only part of the elevation is preserved. The rectilinear sculptured ribbing
can be traced fragmentarily. In the adjacent layers, the ribbing of two different directions is distinctly
seen. The angle between two different directions of ribbing is 90°. Glaessner and Walter (Glaessner,
Walter, 1975) considered the ribbing of such type as an imprint of the distal edge of these forms.

Description (Becker, 1996). Fossil imprints are usually distributed on uneven bedding sur-
faces with a relief characterized by small elevations and depressions. Elevated parts have a form of
isolated small hills covered by dark films apparently of an organic origin. The apexes of elevations are
flattened and gentle slopes sometimes contain the weakly expressed fan-like divergent striation.

Depression zones are covered by a parallel ribbing which does not always penetrates into eleva-
tion zones. The ribbing is distinctly observed not only on weakly weathered surfaces but also on the
fresh cleavage. The multilayered ribbing of different directions represents a big interest. Along with the
prevailing subparallel arrangement of the ribs, their articulations at different angles (acute and obtuse
ones) are observed on the bedding surfaces. In addition to such end articulations, the superimposition
of multidirectional ribbing systems is recorded. One of the systems is prevailing one. The degree of the
displayed ribbing is ambiguous. Along with a pronounced ribbing, a comparatively weak dotted ribbing
is recorded. It is usually more or less rectilinear but not universally as dichotomy elements are quite
distinct in some of its representatives. The ribs are regularly spaced, though the cases of irregularity are
not uncommon. The width of ribs is not constant, frequently repeated microexpansions are recorded.
Ribbing is associated with the single spheroidal textures somewhat resembling underdeveloped rain-
drop impressions. Small tubercles or depressions have a fragmentary development.

Comparison (Becker, 1980). Compared with the described forms (Glaessner, Walter, 1975)
the Uralian specimen is rather close to the ones of the smallest size but it differs in a relatively large
width of grooves. The specimens originate from the Koiva and Karanurt localities.
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Arumberia banksi banksi Glaessner et Walter, 1975
Description. A formal description is absent.
Remarks. The collection numbers are not indicated; photographs of the specimens were
published by Kolesnikov et al., 2012 (fig. 3, the upper image in the right row; fig. 4, the right row).
The specimens originate from the Usva-Krutikha and Kartavoe localities, respectively.

Arumberia banksi vindhyanensis Kumar et Pandey, 2008
Description. A formal description is absent.
Remarks. The collection numbers are not indicated; photographs of the specimens were pub-
lished by Kolesnikov et al., 2012 (fig. 3, the upper image in the left row, fig. 4, the lower photo in the left
row). The specimens come from the Usva-Krutikha and Kartavoe localities, respectively.

Arumberia banksi usvaensis Kolesnikov et al., 2012

Description. A formal description is absent.

Remarks.The collection number is not indicated; a photograph of the specimen was published
by Kolesnikov et al., 2012 (fig. 3, the middle and lower photo in the left row). The independence of the
taxon was doubted in the subsequent study (Kolesnikov et al., 2017). The specimen comes from the
Usva-Krutikha locality.

Arumberia banksi multykensis Kolesnikov et al., 2012

Description. A formal description is absent.

Remarks. The collection number is not indicated; a photograph of the specimen was published
by Kolesnikov et al., 2012 (fig. 3, the second image from the top in the right row). The independence
of the taxon was doubted in the subsequent study (Kolesnikov et al., 2017). The specimen originates
from the Usva-Krutikha locality.

Arumberia banksi ollii Kolesnikov et al., 2012

Description. A formal description is absent.

Remarks. The collection numbers are not indicated; photographs of the specimens were pub-
lished by Kolesnikov et al., 2012 (fig. 3, the third image from the top in the right row; fig. 4, the upper
photo in the left row). The fossil is interpreted as a filamentous structure, which is not related to Arum-
beria in a subsequent study (Kolesnikov et al., 2017). The specimens originate from the Usva-Krutikha
and Kartavoe localities, respectively.

Arumberia banksi beckeri Kolesnikov et al., 2012

Description. A formal description is absent.

Remarks. The collection number is not indicated; a photograph of the specimen was published
by Kolesnikov et al., 2012 (fig. 3, the lower image in the right row). The fossil is interpreted as a filamen-
tous structure, which is not related to Arumberia in a subsequent study (Kolesnikov et al., 2017). The
specimen comes from the Usva-Krutikha locality.

Genus Askinica Becker, 1996

Diagnosis (Becker, 1996). Small medusoids with a distinctly pronounced central elevation
adjoining the uplifted radial zone which divides the imprint into two approximately equal parts. The
tubercles of the central zone possibly correspond to gonads.

Comparison (Becker, 1996). By common peculiar features of the structure, the organism
resembles representatives of Beltanella and Elasenia genera. It differs from Beltanella genus in the
presence of the central elevation and substantially different sizes. It differs from Elasenia in the bipar-
tite symmetry of the structure.

Remarks. As it was shown in the article published by James Gehling with co-authors the
majority of Neoproterozoic discoidal imprints are variants of preservation of Aspidella terranovica
Billings, 1872. These authors included 24 species in the synonymy of A. terranovica (Gehling et al.,
2000). But there are many described fossils similar in morphology and the list of synonyms may be
considerably expanded. Gehling with co-authors distinguishes 3 forms of Aspidella preservation,
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such as Ediacaria-type (high relief convex imprints), Spriggia-type (low relief convex imprints) and
Aspidella-type (convex-concave imprints). Herein we distinguish the following forms of preservation
of A. terranovica basal structure: 1) “Ediacaria” (a positive cast of the bottom surface, Ediacaria-type,
a part of Aspidella-type and a part of Spriggia-type according to the Gehling and co-authors’ system),
2) “Protodipleurosoma” (a negative imprint of the top surface, a part of Aspidella-type) 3) “Nimbia”
(flat imprints with a convex rim which is the result of the compression of the basal structure in the
homogenous sediment, a part of Spriggia-type).

Askinica dimerus Becker, 1996
PL 11, fig. 4

Description (Becker, 1996). A sculptured rounded imprint has an uneven wavy surface
above which the central elevation rises. Tubercles adjoin a concentric circle from one side and a radial
ridge is adjacent to it from the other side. In total, they form an axial elevation dividing the impression
into two almost symmetrical parts. An outer zone rises steeply above enclosing deposits and locally
acquires an appearance of a marginal ridge from 2 to 3 mm wide, which is flattened out and bifurcates
in some places.

Remarks. The morphology of the cast fits into the variations of Aspidella terranovica pres-
ervation (“Ediacaria” form). The fold crossing the inner part of the cast tapering at one end and dis-
integrating into tubercles at the other end, could be the result of the interaction of the organism with
heterogenous sediment during a lifetime. It could also represent a secondary deformation of the fossil.
The existence of two specimens of the species is mentioned in the article. Unfortunately, it was impos-
sible to find the second specimen in the remaining part of the Becker’s collection due to the absence of
photographs and specimens labeling by the author. The specimen originates from the Karanurt locality.

Genus Barmia Becker, 1996

Diagnosis (Becker, 1996). Medusoid organisms provided medium-sized, swollen imprints of
arounded shape with a pronounced concentric zonation and an almost unrisen center. The organism had
an elastic surface which could be easily deformed and formed crumpling folds.

Comparison (Becker, 1996). It vaguely resembles Conomedusites, but it completely lacks
a quadripartite symmetry. The elements of the concentric zonation are established in the central zone,
unlike the representatives of Nemiana genus.

Barmia lobatus Becker, 1996
PL 11, fig. 6; PL. V, fig. 3

Description (Becker, 1996). An oval swollen impression possesses a uneven tuberculate
surface, on which a discontinuous concentric striation is fairly visible. The concentric zonation is more
distinctly pronounced in an inner part of the form where a central tubercle with rimming rounded areas
is recorded. The organism’s symmetry is broken by a wedge-shaped segment extending from the center
to the edge of the imprint and restricted by radial furrows. The genetic nature of the segment marked
on two imprints is not quite clear. Perhaps it represents crumpling folds which were the result of the
deformation of the elastic cover.

Remarks. The holotype of the species is a nodule of unclear nature. The second specimen
of the type series can be assigned to Aspidella terranovica (“Ediacaria” form). The “wedge-shaped
segment”, specimen TSNIGR Museum, No. 5/11406, is a mechanical defect, a fragment of the cast
which possibly fell out while the specimen was being extracted from the rock. The specimens come
from the Sosnovka and Karanurt locality, respectively.

Genus Beltanella Sprigg, 1947
Diagnosis (Becker, 1996). It represents a circular arrangement of eight gonads divided
by four radial canals along with the presence of a peripheral thin umbrella-like structure or a vane
and an isometric oral opening.
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Beltanella cf. gilesi Sprigg, 1947
PLIV, fig. 5

Description (Becker, 1996). A convex imprint limited by two marginal ridges located coni-
cally. The degree of the limitation is fragmentary because of non-complete preservation of marginal
ridges and the superposition of two medusoid imprints. The relief of an outer zone is not even. Slight-
ly pronounced rounded depressions are considered as traces of gonads or the result of a pathological
change of the cover. The elements of a rather weak radial striation are locally displayed. A central zone
is separated by the circular ridge and by the eccentrically located tubercle.

Comparison (Becker, 1996). By the peculiar features of the structure, the described form is
similar to the reduced copy of the holotype. It differs from Beltanella zilimica in the configuration of
the marginal zone.

Remarks. A group of poorly preserved positive casts is displayed on the specimen. Becker
seems to consider them as remains of several species of “medusoid” organisms. However, the diffe-
rences between individuals of this group are the result of unequal preservation. The peculiar features of
the relief of the best-preserved specimen which was defined as Beltanella cf. gilesi (a middle one from
the left on the photograph) are explained by the heterogeneity of the enclosing rock. All specimens of
this group can be assigned to Aspidella terranovica (“Ediacaria” form). The specimen comes from the
Sosnovka locality.

Beltanella zilimica Becker, 1992
PLV, fig. 2

Description (Becker, 1992). A rounded swollen imprint has a weakly expressed and slightly
displaced center. A surface of the imprint breaks up into several sectors limited by sometimes more,
sometimes less distinctly pronounced radial ribs radiating from the small central disc. The weak con-
centric grooves were revealed within one of the sectors along the outer perimeter. The surface of the
imprint is ornamented in the marginal part by two rounded tubercles which were usually taken for
traces of gonads. These tubercles have been recently interpreted as the result of the pathological change
of covers. The genetic nature of these structures, the ones called “unique” by Glaessner will be a subject
of discussions for a long time. But no doubt their diagnostical and morphological value is very impor-
tant for the systematics of the oldest fossil animals. The narrow marginal zone is slightly deformed but
it sharply separates the imprint from the enclosing rock. A rather elongated form of the imprint seems
to be attributed to the latest deformations.

Comparison (Becker, 1992). It resembles Beltanella gilesi Sprigg in some essential features
of structure and it possibly represents its ancestral form. But these forms are not identical and the con-
sidered species is characterized by a weakly expressed concentric zonation and smaller sizes. A form
similar in morphological features was described from the Lomozov beds of Podolia and tentatively
assigned to Elasenia genus <...>.

Remarks. The specimen is a flat nodule enclosed in the rock strata. It is divided into parts
on one side. Its biogenic nature is not evident. The specimen comes from the Bakeevo locality.

Genus Beltanelloides Sokolov, 1972
Diagnosis. Notprovided.

Remarks. Fossils of this genus are a form of preservation (imprints or casts of concentric fol-
ded bodies, sometimes with the traces of an organic matter) of the spherical colonies of Beltanelliformis
brunsae Menner, 1074 (Ivantsov et al., 2014).

Beltanelloides sorichevae Sokolov, 1972
Description.Notprovided.

Remarks. The collection number is not indicated; a photograph of the specimen was published
by Grazhdankin D.V. et al., 2010 (fig. 24a). The specimen was found in the Sylvitsa-4 locality.

125



Beltanelloides (?) sp.

Description.Notprovided.

Remarks. The specimen is not found; a photograph of the specimen was published by Becker
(1992, a plate without a number, fig. 8). The image shows two low oval imprints located on a chip of
the rock. The imprints of such type are usually left by mudstone pebbles. A biogenic nature of these
structures is not evident. The specimen originates from the Bakeevo locality.

Genus Bergaueria Prantl, 1946
Diagnosis (Becker, 2013). Vertical burrows are cylindrical to semispherical with a structure-
less filling. The burrows are round to elliptical in the cross-section. The trace base bears or lacks a small
central depression and a radial hatching.

Bergaueria perata Prantl, 1946
PL 111, fig. 7

Description (Becker, 2013). Vertical, round in the cross-section imprints have an almost
smooth or ovally oriented outer wall and a small central depression with an irregular slight radial hat-
ching. They are found on the common surfaces with Bergaueria radiata.

Remarks.Becker described the same specimen as Pollukia serebrina in the work published in
1996 (see remarks in the description of the latter species). The specimen originates from the Sosnovka
locality.

Bergaueria radiata Alpert, 1973
PLV, fig. 4a, 46

Description (Becker, 2013). A rounded swollen imprint with a separate central depression
from which irregular radial grooves radiate. These grooves are deeply cutting the elevated outer part
of the imprint and dividing it into segments different in size and closely adjoining each other. A slight
radial hatching and secondary radial small ridges are preserved within individual segments. The height
of the imprint is less than its diameter.

Comparison (Becker, 2013). The Uralian specimen corresponds to the holotype in its mor-
phological parameters but is characterized by less regular radial ribbing.

Remarks. A group of ferrous initially probably pyrite concretions located on the joint plane
within the separate sandstone plate. An imprint of the fallen out concretion can be seen on the photo-
graph on the right (pl. V, fig. 4a). It is impossible to prove the relation of these forms to trace fossils
or “body” remains. The specimen originates from the Sosnovka locality.

Bergaueria isp. 1
Description.Notprovided.
Remarks. The specimen is not found; a photograph was published by Becker, 2013 (pl. 1,
fig. 5). It is most likely a sedimentological structure. The specimen originates from the Vijai locality.

Bergaueria isp. 2
Description.Notprovided.

Remarks. The specimen CSGM No. 2053-53, 54; images of the specimens were published
by Kolesnikov et al., 2015 (fig. 10A, 10B). The specimen originates from the Karanurt locality.

Genus Bunyerichnus Glaessner, 1969
Diagnosis. Notprovided.

Bunyerichnus isp.

Description (Becker, 1992). An arcuate, bending, band-shaped imprint characterized by the
presence of four subparallel ridges three of which are well pronounced. A distance between the ridges
changes along the strike. The ridges are separated by depressions. A system of radial grooves oriented
perpendicular to the contour of the curved imprint is traced within these depressions. The grooves
cut slightly prominent ridges and wedge approaching the most prominent ones <not quite adequate
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words are used, as the grooves are transverse rather than radial and they are interrupted rather than
wedged>. The first inner ridge is the best pronounced. A prominence of other ridges decreases away
from the first ridge. As a result, the concave part of the trace has a larger prominence compared to the
convex part.

Remarks. The specimen is not found; a photograph of the single specimen was published by
Becker, 1992 (plate without a number, fig. 4; 2010, pl. 1, fig. 1). Its biogenic nature is not evident (Koles-
nikov et al., 2015). The specimen originates from the Bakeevo locality.

Genus Catellichnus Becker, 1989
Diagnosis (Becker, 1989). A system of traces in a form of two closely adjoined sinusoidal
harmonics forming an extended chain.

Comparison.Notprovided.

Catellichnus oktonarius Becker, 1989

Description (Becker, 1989). A positive epirelief is a combination of two sinusoidal ridges
superimposed on each other. The later trace slightly deforms the previous one in the junction zone and
forms a conical chain consisting of six closed ovals and two semi-closed ones. A special feature of two
of them is the presence of weakly expressed wrinkles diverging from the sinusoidal trace and fading in
the center of the oval.

Comparison (Becker, 1989). The imprint resembles some Late Phanerozoic reticulate forms.
But in this association, the trace is separated by a limited use of space within a narrow single-row chain.

Remarks. The specimen is not found; a photograph of the single specimen was published
(Becker, Kishka, 1989, a plate without a number, fig. 6; Becker, 2013, pl. 1, fig. 6). Isolated sinusoidal
ridges are absent on the surface of the displayed plate. A random and such accurate superimposition of
two traces, which come across, is unlikely. This specimen is most likely a fragment of the construction
of paleopascichnids of the P. renarius species (Kolesnikov et al., 2015). With the use of such an interpre-
tation the ovals are formed by the walls of partially destroyed capsules (see remarks in the description
of Palaeopascichnus genus). The specimen originates from the Mal. Ryauzyak locality.

Genus Charniodiscus Ford, 1958
Diagnosis. Notprovided.

Charniodiscus sp.
Description.Notprovided.

Remarks. The specimen CSGM No. 2053-3 (Grazhdankin et al., 2011, fig. 3e; Kolesnikov
et al,, 2015, fig. 7B). The specimen was found in the Karanurt locality.

Genus Chomatichnus Donaldson et Simpson, 1962
Diagnosis. Notprovided.

Chomatichnus loevcensis Gureev, 1984
Description (Becker et Kishka, 1991). Inner trace fossils are displayed in an epirelief in
a form of rounded elevations or shallow depressions which correspond to the burrow inclined relative
to the bedding plane. A siltstone filling of the burrow is either uniform or with transverse segmentation
in the form of thin interbeds of different composition. As the burrow becomes deeper it is flattened out,
becomes thinner, and gets lost in the mudstone interbed.
Remarks. The specimens are not found; photographs of two specimens were published
by Becker, Kishka, 1991 (pl. 1, fig. 1-3) and attributed to the Yamantau locality. Kolesnikov with
co-authors (Kolesnikov et al., 2015) assigns this fossil to Bergaueria isp.

Genus Chondrites Sternberg, 1833

Diagnosis (Becker, 2013). A tunnel system consists of several main opened stems disappea-
ring into the depth and forming branchy networks.
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Chondrites intricatus (Brongniart, 1828)
PL VI, fig. 3a, 30

Description (Becker, 2013). A complex system of numerous burrows branching at an
acute angle occurs in a positive hyporelief on the surface of fine-grained non-calcareous sandstone.
A biordinal system of branching prevails. Multidirectional bundles of straight and slightly curved
thin burrows converge in the center closely adjoining each other. They are associated with circular
C. stellaris.

Comparison (Becker, 2013). In morphological parameters, they are similar to trace fossils
from the Cretaceous of Western Europe. The abundance of burrows on the bedding surface is a re-
markable feature of the taxon. It differs from C. targionii in the presence of numerous multidirectional
usually contacting bundles of burrows.

Remarks. The casts of straight rod-like structures with an angular outline of cross-sec-
tion uniformly cover the sole of the massive sandstone layer. Interpretation of these structures as
the biogenic objects needs additional substantiation. But their correlation with mineral objects is
more likely. Kolesnikov with co-authors considers them as pseudomorphoses on crystals (Koles-
nikov et al., 2015). The crystals substance apparently should have disappeared long before the
moment of the rock lithification in order to form the casts. The elongated habit of crystals, their
comparatively large sizes and in some cases mutual arrangement at angles close to 60° and 120°
allows supposing that the mineral which formed these ephemeral crystals was an ice. The speci-
men comes from the Manaysu locality.

Chondprites stellaris Uchman, 1999
PL VI, fig. 3a, 36

Description (Becker, 2013). On a surface of the fine-grained sandstone, there are small
traces in the form of straight and thin radiuses adjoining each other and radiating from the center along
a circular orbit. The branching is predominantly of the second order with angles less than 40°. The
trace relief is not uniform but some burrows are interrupted forming dotted structures on the flattened
surface.

Remarks. This “trace” is located on the same plate in the same accumulation of linear casts
as C. intricatus. Therefore it has the same origin. The specimen originates from the Manaysu locality.

“Burrows of annelids of Chondrites type (?)”

Description. Notprovided.

Remarks. The specimen TSNIGR Museum, No. 23/11406 (Becker, 1977, a plate without
anumber, fig. 4). Indistinct dark, curved and branching lines are seen on the chip of the massive coarse-
grained sandstone. These lines can represent traces as well as the remains of the thalluses of poorly
preserved macroalgae. The specimen originates from the Shirokovskoe-2 locality.

Chondrites targionii (Brongniart, 1828)
PLIX, fig. 5

Description (Becker, 2013). The fragment of a branching system with angles about 35°
is preserved in a positive hyporelief. The first bifurcation is distinct while the second one is dis-
played locally and less clear. A marginal system of burrows is slightly deformed and displaced.
Along the strike, the trace loses its straightness and is slightly curved preserving its flattened
appearance. The surface of burrows is uneven on subparallel bedding planes, in some places it
is complicated by a transverse rugosity. Elements of irregular transverse segmentation are also
known in Late Phanerozoic forms.

Comparison (Becker, 2013). The branching system of ancient traces does not differ
fundamentally from the one described in the Phanerozoic, but the branching intensity is rather
weakened.

Remarks. A poorly preserved structure of paleopascichnids of the Orbisiana genus Sokolov,
1976 (O. simplex, see remarks in the description of Palaecopascichnus genus). The specimen originates
from the Mal. Ryauzyak locality.
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Genus Circulichnis Vialov, 1971

Diagnosis (Becker, 2013). Circular trace is formed by one ridge.

Circulichnis montanus Vialov, 1971
PL 111, fig. 5

Description (Becker, 2013). The traces are preserved in a positive hyporelief at the base of
fine-grained sandstones and siltstones in the form of closed ovals forming almost regular circles. The
width of the oval’s wall changes. The oval’s thickening is interpreted as the completion of a circular
movement by the producer and the return to the starting position sometimes with “lapped” closing,
which was marked even on the material from the Dnieper River region. The trace has an uneven relief,
in some places, it becomes low and is almost interrupted. The surface of the trace is smooth and covered
by irregular transverse notches. The transition into enclosing beds is now gradual, and then it is quite
abrupt. The inner surface limited by an oval is slightly tubercular, flattened and can bear single radial
microfurrows.

Remarks. The specimen shown by Becker is a cast of a soft round object. In the process of
burial, the object was crushed that is indicated in particular by subradial grooves. It can be a poorly
preserved cast of Aspidella terranovica. The specimen originates from the Mal. Ryauzyak locality.

Genus Curvolithus Fritsch, 1908
Diagnosis. Notprovided.

Curvolithus? davidis Webby, 1970

Description (Becker et Kishka, 1991). The trace is preserved in the form of a positive semi-
relief in the interbedded member of wine-colored siltstones and aleuropelites. The trace is subhorizon-
tal, rectilinear or rather curved, with smooth walls. It is composed of siltstones. There are one prominent
broad central ridge and two narrower ridges with a less distinct relief, separated by shallow depressions,
in the better-preserved areas of the trace. In other cases, only one of the lateral ridges can be pronounced
or the whole sculpture is not distinct.

Comparison (BeckeretKishka, 1991). The presence of three ridges in the traces allows iden-
tifying them as Curvolithus? davidis. Some deviation from the characteristic sculpture caused by pre-
servation does not prevent from such identification as changes occur along the length of the single trace,
rather than different specimens. Similar changes can be observed in the images of the type specimen.

Remarks. The specimen is not found; a photograph was published by Becker, Kishka,
1991 (pl. 11, fig. 5). A biogenic nature of the fossil cannot be confirmed. The specimen originates
from the Yamantau locality.

Genus Cyclomedusa Sprigg, 1947
Diagnosis. Notprovided.
Cyclomedusa sp.
Description.Notprovided.

Remarks. The collection number is not indicated; a photograph of the specimen was published
by Grazhdankin et al., 2010 (fig. 15). Grazhdankin D.V. and Gerdes G. consider this specimen and some
other positive casts with a concentric stepped relief as a colony of microorganisms of an unclear nature
(Grazhdankin, Gerdes, 2007). But arguments given by these researchers are doubtful (Ivantsov, 2016).
The specimen can be assigned to Aspidella terranovica (“Ediacaria” form). The specimen was found
in the Usva-Vilukha locality.

Genus Dickinsonia Sprigg, 1947
Diagnosis. Notprovided.
Dickinsonia sp.
Description.Notprovided.

Remarks. The collection number is not indicated; an image of the specimen was published
(Grazhdankin et al., 2005, fig. 2r; 2010, fig. 26a). The specimen was found in the Sylvitsa-1 locality.
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Dickinsonia with longitudinal wrinkles.
Description.Notprovided.

Remarks. The collection number is not indicated; an image of the specimen was published by
Grazhdankin et al., 2005 (fig. 26). Similar “longitudinal wrinkles” are often observed in Dickinsonia
from Verkhovka, Zimnie gory, and Erga formations of the Winter coast (Arkhangelsk region). They
are interpreted as remains of a digestive-distributive system (Dzik, Ivantsov, 2002; Ivantsov, 2004).
The specimen was found in the Sylvitsa-1 locality.

Genus Diplichnites Dawson, 1873
Diagnosis (Becker, 2013). A biserial trace is divided by an inter-row spacing. The orientation
of elongated imprints in each row is almost perpendicular to the longitudinal axis of the trace.

Diplichnites isp.
Pl X, fig. 4

Description (Becker, 2013). A fragment of the trace in a positive hyporelief is located on the
surface of wine-colored sandstone. The trace is in a form of two periclinally convergent rows, divided
by the inter-row spacing — a central depression, 5-14 mm in width. Each row includes about a dozen
of subparallel imprints of a single direction. Symmetrically located paired imprints are represented by
prevailing convex and rare concave types. One type sometimes replaces the other one along the strike.
The external part of elongated imprints of each row goes more steeply into the enclosing rock than the
inside one. The imprints of the trace are oriented at angles varying from 60 to 90° relative to the central
axis of the trace. The similar orientation is recorded in the second trace chain which is not completely
preserved. Dotted imprints considered as claw marks are preserved in fragments in the outer marginal
zone of the inter-row spacing <...>. The trace seems to reflect the movement of bilaterally symmetrical
organisms with limbs of semicircular section.

Comparison. A peculiar feature of the specimen is its periclinal closing.

Remarks. Fragments of two (?) structures of paleopascichnids of Palaeopascichnus genus
(P. renarius, see remarks in the description of this genus). The specimen originates from the Mal.
Ryauzyak locality.

Genus Ediacaria Sprigg, 1947
Diagnosis. Notprovided.

Ediacaria flindersi Sprigg, 1947
PL 11, fig. 8

Description (Becker, 1996). A fragment of a flattened imprint in which three zones are
distinguished. The outer zone has the form of a slightly convex and narrow ridge has thin radial and
concentric striation which is not completely preserved. The edge of the imprint is sharp, in some places
complicated by a concentric furrow. The middle zone is disc-shaped and lacks any clearly pronounced
sculpture. The inner zone is distinctly displayed in a negative microrelief. A weakly raised central tu-
bercle is divided into several parts and has a complex structure.

Comparison (Becker, 1996). The considered form is similar to the holotype; its individual
features are a smaller size and a weak radial striation which becomes very significant while distin-
guishing from Tirasiana disciformis.

Remarks.Individual features of the specimen do not go beyond the variation of Aspidella ter-
ranovica (“Ediacaria” form). The specimen originates from the Sosnovka locality.

Genus Elasenia Fedonkin, 1983

Diagnosis (Becker, 1996). A small disc-shaped organism preserved in a positive hyporelief
in the form of a semispherical cast. Its inner zone is occupied by a relatively large central disc. There are
small round tubercles adjoining the central zone in the outer annular zone.
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Elasenia (?) sp.
PL. 111, fig. 8
Description.Notprovided.

Remarks.Two closely spaced positive casts located on the top of sandstone layer are displayed
on the specimen. Their interpretation as biogenic objects needs additional substantiation. The specimen
originates from the Sosnovka locality.

Elasenia uralica Becker, 1996
PL 1L, fig. 9

Description (Becker, 1996). A prominent imprint is distinctly limited by a marginal con-
centric ridge. A peculiarity of the structure of the external zone is the presence of rounded tubercles
usually identified with gonads. From one side tubercles adjoin the central disc and from the other side,
they adjoin the marginal ridge and consist of a marginal elevation and a small depression. Another sig-
nificant component of the outer zone is rare radial furrows, the number of which is no less than 3. They
radiate from the central disc and reach the marginal ridge dividing the outer zone into several sectors.
The central disc is elevated over the outer zone and contains a distinct oral center.

Comparison (Becker, 1996). Preserving common specific features of the type species the
considered organism differs in the radial ribbing and the presence of the oral center.

Remarks. The fossil is a variation of Aspidella terranovica preservation (“Ediacaria” form).
The specimen originates from the Karanurt locality.

Genus Flexorhaphe Kappel, 2003

Diagnosis (Becker, 2013). Non-branching traces of small diameter have meanders of the first
order of high amplitude which are not always distinctly directed.

Flexorhaphe crassa (Heer, 1877)
Pl. X, fig. 2

Description (Becker, 2013). A meandering trace occurs on the surface of wine-coloured silt-
stones and aleuropelites. Meanders are parallel, rectilinear, compressed or slightly convex with sharp
bends. An irregular transverse ribbing which isolates segments different in length are observed on the sur-
face of the imprints. Closely spaced meanders form an elongated unidirectional spiral. In the cross-section,
the form of the burrow varies from round to flatten. The burrow is composed of a substrate material.

Comparison (Becker, 2013) <basically remarks>. Closely spaced meanders are known in
the Vendian-Cambrian beds of Chapel Island, Newfoundland. The South Uralian F. crassa differs from
Nereites irregularis in more rectilinear segments of meanders, less compression, and large sizes.

Remarks. Imprints of the chain of compressed large capsules of P. delicatus palaeopascichnid
(see remarks in the description of Palacopascichnus genus). The specimen originates from the Mal.
Ryauzyak locality.

Genus Furculosus Roniewicz et Pienkowski, 1977
Diagnosis.Notprovided.

Furculosus carpaticus Roniewicz et Pienkowski, 1977
PL. VII, fig. 1

Description (BeckeretKishka, 1991). Traces are preserved in the form of a positive hypore-
lief in a thinly interbedded member of wine-colored siltstones and aleuropelites. Traces are composed
of siltstone and fine-grained sandstone. The ridges are bent at the bottom of the layer and have parallel
elongated terminations or shorter, rather converging ones. The surface of the ridges is smooth. The
transition into the enclosing rock is gradual.

Comparison (Becker et Kishka, 1991). The described trace fossils differ from the holotype
in the formation of quite less compressed bends <...>. The specimen <...> differs only in shorter con-
vergent terminations. This specimen resembles Gyrolithes polonicus Fedonkin in appearance but the
study of the section perpendicular to the bedding showed that the trace did not form a vertically oriented
spiral typical for this species.
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Remarks. The fossil represents a simple horizontal trace (Kolesnikov et al., 2015); its attribu-
tion to the Furculosus genus needs substantiation. The specimen originates from the Yamantau locality.

Genus Fustiglyphus Vialov, 1971

Diagnosis (Becker,2013). Horizontal cylindrical traces of a different length have more or less
regular bead-like expansions. The traces show no signs of branching.

Fustiglyphus annulatus Vialov, 1971
PL. VII, fig. 4

Description (Becker, 2013). A combination of two rectilinear, but different in size seg-
ments of one trace at an angle of 110° occurs in a positive hyporelief. Eight bead-like isolated or paired
thickenings closely adjoining each other are distinguished on the large segment. A shape of thi-
ckenings is changeable; in some cases, it is close to spheroidal one and in other cases it is caliciform.
Within the short, but rather wider segment only a caliciform thickening is observed. All extensions are
strung on the narrow horizontal cylindrical stem, whose outlines are seen in near-contact zones of bead-
like nodes. Both segments of the trace are crowned by broad rather deformed ridges lacking distinct
structure and fixing seemingly the movement of the producer on the substrate surface. A bead-like trace
is superimposed on the rather elevated part of the substrate with a diameter of 44 mm. The elevation
is distinctly isolated on the surface of the fine-grained sandstone due to the circular cracks marking
its contour. Association of the bead-like and rounded forms on the substrate elevation is also recorded
in some other localities (Podolia and others).

Comparison (Becker, 2013). The Uralian bead-like trace is similar but not identical to Cre-
taceous specimens from the Polish Carpathians. Deformed marginal zones and curvilinear stems are
peculiar features of the ancient trace <...>. Bead-like bioglyphs of a similar age are developed not only
in the Urals but likely in Podolia where they are described as Atakia vermiformis Palij or as disc-shaped
casts with an adjoining worm-like body <...>.

Remarks.The specimen can be both a poorly preserved trace and a sedimentological structure
to a larger extent. Available data is not enough to establish a biogenic nature of the specimen. The speci-
men originates from the Mal. Ryauzyak locality.

Genus Garania Becker, 1996

Diagnosis (Becker, 1996). A small medusoid organism with a zonal structure. The general
outlook of the form is the combination of a wide central zone divided by radial furrows into a number
of cells and the narrow conical outer framing of concentric structure.

Comparison (Becker, 1996). The central part of the specimen quite resembles Protoniobia
Sprigg but external zones are not comparable. Unlike Bonata Fedonkin it is characterized by not abun-
dant radial furrows converging in the center as well as by a conic narrow outer zone.

Garania petali Becker, 1996

Description (Becker, 1996). A series of diverging radial furrows divides the central zone
into rounded petal-shaped parts characterized by a commonly negative relief. A system of two per-
pendicular diameters dividing the central zone into four larger parts whose outlines are complexed by
an additional ribbing is distinctly pronounced. The ribbed pattern does not pass into an external zone
sometimes pinching out due to the overturned marginal parts of the organism. Conic outlines of the
imprints are characterized by concentric zonation.

Remarks. The holotype is not found; an image was published by Becker, 1996 (pl. 111, fig. 5).
It is impossible to examine the holotype and therefore any conclusions about the nature of fossils cannot
be made. The specimen is probably a joint of several individuals of Aspidella terranovica. The specimen
originates from the Sosnovka locality.
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Genus Gordia Emmons, 1844

Diagnosis (Becker, 2013). Horizontal free-curving, non-branching but intersected traces
of a constant diameter created characteristic loop-like forms.

Gordia arcuata Ksiazkiewicz, 1977
PL 1, fig. 4a, 406

Description (Becker, 2013). Numerous differently oriented arcuate, open and closed ovals
are located on the surface of tabulate sandstone in the positive semi-relief. Short traces approach
a smooth surface, reach it and cross each other.

Comparison (Becker, 2013). Uralian ichnofossils are similar to the Oligocene holotype
in morphology, the width of burrows and differ in a less density of the substrate colonization <...>.

Remarks (bekkep, 2013). The casts of small rounded forms, as well as the rings of the same
diameter and the fragments of rings of different completeness, cover a smooth surface of the plate.
Biological objects which were used for forming casts had an isometric, probably, spherical shape, thick
walls and could be somehow attached to the surface of the ground. The envelopes of broken spheres
remained in place and gave rise to rings and arcs visible on the specimen. Fossils are different vari-
ants of preservation of Beltanelliformis minutae Mcllroy, Crimes, Pauley, 2005 (see a corresponding
paragraph describing Gordia marina and Intrites punctatus). They are identical to the forms collected
at the same locality but defined by Becker as Intrites punctatus. The described specimen originates
from the Manaysu locality.

Gordia marina Emmons, 1844
Pl. 1, fig. 4a, 46

Description (Becker, 2013). Traces in a form of non-branching thin, sometimes sharply
curving arcs, sometimes gently sloping ones are located on the surfaces of fine-grained sandstone. Arcs
intersect but do not form a regular pattern. Characteristic loop-like burrows appear irregularly and
have oval outlines or angular ones. The traces in the form of closed or semi-closed figures of eight are
recorded. The burrows’ filling does not differ from the enclosing substrate.

Remarks. The given images of specimens defined as Gordia arcuata and G. marina (Becker,
2013, pl. 1, fig. 12, 13) show different parts of the surface of one plate. The specimen originates from
the Manaysu locality.

Genus Harlaniella Sokolov, 1972
Diagnosis (Becker, 2013). Loop-like slightly twisted imprints with a distinct oblique rugosity.

Harlaniella uralica Becker, 2013
PL VIL, fig. 7

Description (Becker, 2013). A relatively rectilinear convex trace with a distinct but irregular
oblique rugosity is located on the upper surface of the siltstone. Grooves are unidirectional, subparallel,
and divide the imprint into, different in length, parts at an angle of 20°.

Comparison (Becker, 2013). Unlike H. podolica it is characterized by a rare and irregular
rugosity of rectilinear imprints.

Remarks. The holotype represented by a short linear cast was only found in the Becker’s col-
lection. There are five or six oblique furrows resembling notches typical for the species of Harlaniella
genus on one of the cast’s parts (Ivantsov, 2013). It is impossible to establish whether furrows extend
to the whole cast and how natural is their presence. The material is so poor that it is not correct to
assign the specimen to the Harlaniella genus and to distinguish it as a separate species. The specimen
can be a cast of a simple straight trace (Kolesnikov et al., 2015). The specimen originates from the Mal.
Ryazuyak locality.
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Genus Helminthopsis Heer, 1877
Diagnosis (Becker, 2013). Irregularly meandering horizontal traces are commonly non-inter-
secting and non-branching.

Helminthopsis cf. granulata Ksiazkiewicz, 1977
PL VIL, fig. 3

Description (Becker, 2013). Several subparallel trails with different sinusoidal, horseshoe-
like, almost rectilinear, and even paired segments alternate without a clear sequence at the base of
wine-colored siltstone. The contours of the segments are not always distinct. The articulation of seg-
ments is sufficiently sharp and in some places it breaks the unity of the trajectory. The surface of traces
is ornamented by grooves and heterogenous blotchs which are oval, longitudinal and transverse to the
axis of burrows. The ornamentation is not regular. On some segments it is frequent and on other ones it
is rare. The width and relief of ichnites considerably change.

Comparison (Becker, 2013). The holotype from polish Carpathians is similar to the Uralian
specimen, but has a larger size <...> Not numerous segments with a double trail attach an originality
to the Uralian trace.

Remarks. An accumulation of differently curved rods, which could be casts of horizontal
burrows (Kolesnikov et al., 2015) or inner casts of tubes. The specimen originates from the Sosnovka
locality.

Helminthopsis hieroglyphica Wetzel et Bromley, 1996
PL XI, fig. 3

Description (Becker, 2013). Thin meandering filaments occur on the surface of siltstone.
The meanders are wide and irregular. The trace is formed by a stable combination of relatively rectili-
near and gently sloping sinusoidal segments different in size and direction. The segments connection is
sufficiently distinct without a break of the trail unity. The trace surface lacks a longitudinal ornament
but bears an irregular transverse striation with a weak relief.

Remarks.Thin linear casts located at the base of one of the interbeds inside the packet of thin-
ly laminated siltstones. Fossils can be casts of horizontal burrows (Kolesnikov et al., 2015), compressed
tubes or rods of algal nature. The specimen originates from the Nugush locality.

Genus Helminthorhaphe Seilacher, 1977
Diagnosis. Notprovided.
Helminthorhaphe miocenica (Sacco, 1888)
PL X, fig. 8
Description.Notprovided.

Remarks. A fragment of the palacopascichnid construction of Palaeopascichnus genus
(see remarks in the description of this genus). The low relief imprint of a one-row chain of large capsules
is seen on the specimen. The specimen originates from the Mendim locality.

Genus Inaria Gehling, 1988
Diagnosis. Notprovided.

Inaria sp.

Description.Notprovided.

Remarks. The collection number is not indicated; an image of the specimen was published
by Grazhdankin et al., 2005 (fig. 2a). Grazhdankin (2000) erroneously assigns negative imprints
of Aspidella terranovica to the Australian genus /naria. The specimen was found in the Sylvitsa-3
locality.
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Genus Intrites Fedonkin, 1980
Diagnosis (Becker, 1992). A series of small loaf-shaped casts with depressions in the middle
part of each cast. The outlines of casts and apical depressions are not always displayed in a single series.
The trace is preserved on the lower surface of the layer.

Intrites punctatus Fedonkin, 1980
PL 1, fig. 3a, 36

Description (Becker, 1992). Numerous trace fossils in the form of straight cylindrical
and slightly sloping conic casts occur on the surface of grey siltstones. Small forms prevail but single
larger types are distinguished among them. The casts have a small depression on the rounded termina-
tions in their central part.

Comparison (Becker, 1992). The considered taxon is similar to Palacozoic Bergauueria in
its morphological and possibly partially, genetic peculiar features <....>. The difference is in conside-
rably fewer sizes of the representatives of Intrites revealed in the more ancient stratigraphic level.

Remarks. The original specimens coming from the Bakeevo formation, mentioned in the work
of 1992 were not discovered in the Becker’s collection. There are specimens from the Basa formation
shown but not described in the work published in 2013. Numerous rounded casts of different height
evenly covering the smooth bedding surface, which is probably, an imprint of microbial mat, are seen on
the plate. Casts are surrounded by specific annular furrows formed as a result of the uneven consolidation
of the cast material and the rock bearing it. Holes from the three-dimensional casts fallen out are rarely
observed. The fossils are identical to Beltanelliformis minutae Mcllroy, Crimes et Pauley, 2005 (Mcllroy
et al., 2005) and most likely are the casts of small thick microbial colonies which were fixed on the sur-
face of a microbial mat (Ivantsov et al., 2014). Similar remains are found in the Zilmerdak formation of
Southern Urals (Grazhdankin et al., 2012). The described specimen originates from the Manaysu locality.

Genus Isopodichnus Bornemaun, 1889
Diagnosis. Notprovided.

Isopodichnus isp.
PL V, fig. 6; PL. VII, fig. 8

Description. Notprovided.

Remarks. The specimen TSNIGR Museum, No. 73/1140 is represented by conic casts with
angular apexes scattered along the base of a thin sandstone layer. Their biogenic nature is not evident.
The specimen TSNIGR Museum, No. 72/11406 is a single random cast at the base of the thinly lami-
nated sandstone. A larger quantity of the material is required to assign this structure to traces especially
to a certain genus. The specimens originate from the localities Bol. Ryazuyak and Mal. Ryauzyak,
respectively.

Genus Iterichnus Becker, 2013

Diagnosis (Becker, 2013). Rectilinear cylindrical burrows with coated outer and inner sur-
faces. The external ornamentation is oval, and transversal in relation to the trace axis. <Probably it
means that the fossil is a tube whose outer and inner surfaces differ in the sculpture. On the outer sur-
face there are oval convexities whose long axis is oriented across the tube axis>.

Comparison (Becker, 2013). Segmented ichnofossils resemble Ophiomorpha in morphology
as well as Walpia, and Alcyonidiopsis similar in structure. However, Uralian specimens stand apart due
to some significant features, such as 1) the paired distribution or localization in small groups; 2) the rec-
tilinear character of burrows lacking branching and significant meanders; 3) the trace filling with small
pellets in the absence of a central canal typical for ophiomorphs; 4) the presence of a sculptural relief on
the outer and inner walls unlike the smooth internal limitations of ophiomorps; 5) the regular segmen-
tation of outer walls, ornamented with angular and rounded elements; 6) different, often considerably
smaller sizes. Basing on available data the parameters 4-6 distinguish the Uralian trace from Wal-
pia and Alcyonidiopsis <...>. The trace is associated with Neonereites biserialis and N. multiserialis
on the united bedding surfaces.
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Remarks. Fossils belong to a special form of palacopascichnids, which is not known beyond
the Urals (see remarks in the description of Palaeopascichnus genus and P. delicatus).

Iterichnus ternarius Becker, 2013

PL IX, fig. 2, 4
Description (Becker, 2013). Rectilinear burrows in the form of flattened cylinders are re-
vealed on the surface of the dark-grey fine-grained sandstone interbedded with wine-colored mudstone.
Traces are sharply separated from the substrate and have an ornamented surface. A coating occurs both
on the outer and inner walls of burrows. The external coating is ovally segmented, perpendicular to the
trace axis. 7-8 full ovals and their fragments possibly fixing the stages of the producer’s movement are
preserved. The ovals are parallel, similar in size and shape and have a tripartite structure. Each oval
consists of a central tetragon and two smaller pelitomorphic <pelletomorphic?> segments adjoining it
from both ends. The ovals and deformed segments closely adjoining each other form a single structure.
In some cases, this structure is periclinally closed, and in other cases, it is partially broken and locally
discloses the inner coated wall. The filling of an ancient burrow with small (0.5 mm) rounded pellets is

observed on the second non-completely preserved imprint.

Remarks. Specimens originate from the Manaysu locality.

Genus Jurtia Becker, 1996

Diagnosis (Becker, 1996). A medusoid organism of an oval shape with a distinctly pro-
nounced concentric zonation. The main elements of the structure are the prominent outer ridge and the
central tubercle surrounded by an additional semi-ring.

Comparison (Becker, 1996). By the general outlook, it resembles some representatives of the
Medusinites genus, but the peculiar structure of the central zone and an almost complete absence of the
radial ribbing do not allow equating these organisms.

Jurtia paliji Becker, 1996
PL 1V, fig. 1

Description (Becker, 1996). An ellipse-shaped imprint is framed by an outer ridge which bi-
furcates forming a semi-annular furrow, flattening out as it narrows. The inner surface of the prominent
ridge bears three transverse notches. The central tubercle surrounds a semi-annular gradually flattening
out ridge with radial notches.

Remarks. Becker gave a new generic name to Medusinites paliji Gureev, 1987, known from
Podolia. He wrongly described the specimen from his own collections in highlands of Bashkiria as a
holotype. The cast is located at the base of a thin interbed of sandstone. It is represented by a partially
embedded specimen of Aspidella terranovica (“Ediacaria” form). The specimen originates from the
Karanurt locality.

Genus Kuckaraukia Ivantsov, Novikov et Razumovskiy
in Razumovskiy et al., 2015

Diagnosis (Razumovskiy et al., 2015a). A rounded negative flat-bottomed imprint covered
with numerous closely spaced uniform pits and surrounded by a narrow weakly protruding ridge.

Comparison (Razumovskiy et al., 2015a). It somewhat resembles shortened impressions of
Kimberella quadrata (Glaessner et Wade, 1966) under the condition of the preservation of only a tubercular
dorsal cover as well as Armillifera parva Fedonkin,1980 and Solza margarita Ivantsov, 2004 (Ivantsov,
2012, fig. 16, 17, 18). But all these fossils have elongated outlines, their lateral margin is flattened, covered
with thin frequent subradially elongated furrows, and pits are considerably more shallow and closely spaced.

Kuckaraukia multituberculata Ivantsov, Novikov et Razumovskiy
in Razumovskiy et al., 2015
PL XI, fig. 5

Description (Razumovskiy et al., 2015). Fossils are represented by small imprints formed
on the bedding surface, dividing a sandstone layer and a mudstone layer. The majority of them are pre-
served at the base of sandstone in a negative hyporelief and one of them is accompanied by a counterpart
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preserved on the top of mudstone in positive epirelief. Imprints are single, round or elliptical in plan,
shallow, flat-bottomed surrounded by a slightly pronounced narrow ridge. The imprint’s surface is co-
vered with numerous evenly arranged (along with a hexagonal pattern) but not touching uniform pits with
rounded or oval contours. The oval pits are confined to the imprint margins and are elongated perpen-
dicular to its radius. Sufficiently pronounced elevations sometimes slightly displaced towards one side
of the pit’s center are observed in the center of some pits. The diameter of pits varies from 0.5 to 1.2 mm,
on the average between 0.7 and 0.9 mm and does not practically depend on the imprint size. The number
of pits varies from several ones in the smallest specimen and to hundreds in the largest ones.

Remarks (Razumovskiy et al., 2015a). A fossil is an imprint of the upper side of the biogenic
disc-shaped form. A microrelief of imprints’ surface can be indicative of either the sculpture of the or-
ganism’s surface consisting of evenly located semispherical tubercles or the existence of the dense sphe-
rical elements of its inner structure. As a result of the sediment compaction and the fossil compression,
tubercles on the disc margins changed the form for an oval one and their apexes became pressed through.
A unidirectional nature of the dents can be explained by their appearance as a result of the application
of a sliding and compressing force in case of the burial catastrophic for the organisms. An appearance of
the protruding ridge annularly located around the disc-shaped depression can be considered in a similar
vein. The formation of such a ridge can be caused by pressing into the sediment of the upper (external)
not preserved part of the organism. Thus Kuckaraukia multituberculata can be reconstructed as a two-
layer disc consisting of a relatively dense structured lower layer and a less stable, possibly structureless
upper one. Basing on the absence of movement traces it can be considered as a unitary organism as well
as a colony of benthic motionless organisms. The specimen originates from the Kukkarauk locality.

Genus Kullingia Glaessner, 1979
Diagnosis. Notprovided.

Kullingia concentrica Glaessner in Foyn et Glaessner, 1979
PL 11, fig. 10

Description (Becker, 1996). A peculiar feature of the considered form is a thin concentric zo-
nation, <striation?> in its flattened outer zone. The distance between concentric grooves is 1-2 mm. A cha-
racter of zonation changes in the superimposed central zone, it is becoming less regular. The central zone
of the imprint is slightly elevated above the outer one and is characterized by a distinct separate concenter.
The concentric zonation <striation?> is less distinct in the center than in the marginal part of the imprint.

Remarks.S. Jensen and co-authors showed long ago, that Kullingia Glaessner was a false fos-
sil, representing a series of concentric scratches on the ground and formed as a result of the circular ro-
tation of a flexible object with one of its ends attached to the sediment’s surface (Jensen et al., 2002). Ac-
cording to the observations of these researchers, such an object could be a tube-like Calyptrina Sokolov,
1965 penetrating through the sediment. The Calyptrina tube consisted of conical segments inserted into
each other; each of the segments had a fringe at its widened end. A shallow depression in the form of
a circle covered by concentric furrows could be formed on the sea bottom’s surface during the rotation
made by a tube bent by the current above the bottom. Thus, ridges and bolster represent the concentric
elements of the Kullingia imprint (cast) located on the sole of the layer. This feature sharply differs Kul-
lingia from the casts of holdfast structures of petalonames (a positive form of Aspidella preservation).
Kullingia is one of the variations of the so-called “swing marks”, erosional structures formed as a result
of an oscillating (or rotary) movement of some flexible objects anchored to the bottom. The swing mark
usually looks like a circle sector and rarely like a full circle, as in case of Kullingia. The structure is
widely distributed in the Late Vendian deposits of the southeastern White Sea region and occurs in the
Asha group of Southern Urals. In the opinion of Grazhdankin, a thallus of algae (Grazhdankin, 2003)
or bodies of frond-like petalonams, “frondomorphs”, took part in its formation (Grazhdankin et al.,
2011). The cast exhibited by Becker is located on the sole of the sandstone layer and is covered with fur-
rows. The fossil has a fully closed circular contour, but its center is located asymmetrically. Both obser-
vations make it impossible to assign the cast to Kullingia. This specimen, as well as many others from
the Becker’s collection, should be assigned to Aspidella terranovica (“Ediacaria” form). The specimen
originates from the Karanurt locality.

137



Kullingia aff. concentrica Glaessner, 1979

Description (Becker et Kishka, 1989). A flattened disc bears numerous thin concentric
grooves framing a weakly prominent central zone on its surface. More prominent concentric ribs are
observed mainly along the periphery of the imprint and are less frequent in the more internal zone. Ele-
ments of a radial sculpture are completely absent.

Remarks. The specimen is not found. Basing on the images (Becker, Kishka, 1989, a plate
without number, fig. 5), the imprint was located within the layer and had an oval shape. The distance
between thin sub-concentric folds on the visible wide part of the imprint is larger than on the narrow
one. Both these facts do not allow the attribution of the fossil to Kullingia. It is most likely an imprint of
an initially soft structure, possibly a clayey pebble or a fragment of a microbial film buried in the rede-
posited state within the strata of a sandy sediment. The specimen originates from the Buzhur locality.

Genus Lockeia James, 1879
Diagnosis (Becker, 2013). Small round-elongated arrow-shaped traces in a form of almonds
have a smooth surface and sometimes a longitudinal ridge.

Lockeia avalonensis Fillion et Pickerill, 1990
PL YV, fig. 5

Description (Becker, 2013). Numerous isolated or sometimes contacting trace fossils are
developed in a positive hyporelief on the sole of a grey fine-grained sandstone. The traces are rounded
and elongated, usually narrowing from two sides, and similar in size. The better-preserved specimens
have a midline keel dividing the imprint into two unequal parts which provide an as asymmetric outlook
to the imprint.

Remarks. Structures have unclear probably abiogenic nature. The specimen originates from
the Uryuk locality.

Genus Mammillichnis Chamberlain, 1971

Diagnosis (Becker, 2013). A small hill-like elevation has a convex or concave semicircular
apex and a papillary projection in the center.

Mammillichnis aggeris Chamberlain, 1971
PL IV, fig. 6, 7

Description (Becker, 2013). Rounded two-step conic elevations occur in a positive hypore-
lief at the base of a greenish-grey siltstone. These elevations have a slightly prominent outer fringe
forming the first step and a more prominent papillary tubercle forming the second step. The outer fringe
is hemispherical in some specimens. The central tubercle is slightly flattened. The outer part of the pa-
pillary tubercle sticks to the counterpart and is broken that makes it difficult to restore a primary relief.
The surface of the vertical trace is relatively smoothed out with irregular radial notches.

Comparison (Becker, 2013). The Uralian traces are similar to the Upper Paleozoic holotype
and differ from the Carpathian and Alpine forms in a weakly pronounced apical depression around the
central papillary tubercle.

Remarks. A group of small casts overlying the surface with a texture of microbial mat (small
tubercles). The fossils are identical to juvenile specimens of Aspidella terranovica (“Ediacaria” form
preservation). The specimens originate from the Karanurt locality.

Genus Mawsonites Glaessner, Wade, 1966
Diagnosis. Notprovided.

Mawsonites reticulatus (Gehling et Rigby, 1996)
Description.Notprovided.

Remarks. The collection number is not indicated; an image of the specimen was published
by Grazhdankin et al., 2010 (fig. 246). Grazhdankin assigns the Uralian specimen preserved positively
and carrying radiciform processes along the whole surface to the Australian species, Palaeophrag-
modictya reticulata Gehling et Rigby, 1996, described by the negative imprints with spicule remains
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and places this species in the Mawsonites genus, but does not give any explanations. But such strong
actions need substantiations. On the basis of the presence of long non-branching radiciform processes this
specimen can be assigned to Hiemalora pleiomorpha Vodanjuk, 1989 or Eoporpita medusa Wade, 1972.
The specimen was found in the Sylvitsa-2 locality.

Genus Medusinites Glaessner et Wade, 1966

Diagnosis (Becker, 1996). A central disc is approximately one-fourth part of the full
specimen. The disc is separated by a deep groove from the external zone crossed by radial furrows.
The external zone is limited by a marginal furrow.

Medusinites applanatus Becker, 1996
PL 1V, fig. 4

Description (Becker, 1996). A slightly deformed annular ridge distinctly separates the flat-
tened ellipse-like imprint. In the wide outer zone, there are fragments of a radial pattern. They are
expressed as slightly prominent short cilia adjoining in some places an inner part of the annular ridge
and as radial notches two of which are sharply pronounced. The central zone making almost one-fourth
of the form is displayed in the form of a distinct depression in an epirelief and a corresponding elevation
in a hyporelief.

Comparison (Becker, 1996). Preserving common characteristics typical for the representa-
tives of this genus this form differs in a flatness, a slightly different configuration of radial the pattern
and an annular ridge.

Remarks. This fossil along with the Medisinites sp. specimen (Becker, Kishka, 1989; Becker,
1990Db) is preserved on the joint plane within the layer of a thinly laminated sandstone. Identical forms
from Podolia are interpreted as abiogenic structures — a result of a selective weathering (Ivantsov et al.,
2015, see remarks in the description of Medisinites patellaris). The specimen originates from the Kise-
Arka locality.

Medusinites sp.

Description (Becker et Kishka, 1989). Two zones, namely, an outer zone and a central one
are differentiated within a flattened-conical imprint. The outer zone is dissected by deep radial furrows,
which facet a conical surface. The outer zone is slightly deformed along the periphery. In this connec-
tion, a marginal concentric furrow is weakly pronounced. The central zone is flattened and surrounded
by a weakly prominent ridge.

Comparison (Becker et Kishka, 1989). The considered form is similar to Medusinites patel-
laris Sokolov in some important peculiar features. It differs in a larger degree of conical shape, smaller
sizes, and a deformed outer zone.

Remarks. The specimen is not found; an image was published (Becker, Kishka, 1989, a plate
without a number, fig. 3; Becker, 1990b, pl. 89, fig. 3). The sample originates from the Bol. Ryauzyak
locality. See remarks in the description of Medusinites applanatus for an additional information.

Genus Monocraterion (?) Torell, 1870
Diagnosis. Notprovided.

Monocraterion (?) tentaculum Torell, 1870
PL XI, fig. 4

Description (Becker, 2013). A vertical trace in the form of a smooth-walled straight funnel
with a complex structure, gradually and unevenly tapering down occurs in the greenish-grey lamina-
ted sandstone. There are several compartments, probably corresponding to the small funnels penetra-
ting into different depths of the sediment within a single composite trace, on the upper eroded surface
of the cone. A small elevation belonging to an axial stem stands apart in the center of a concave bowl-
shaped funnel. The funnel has an ellipse-like form on the upper cross section and contains the second
inserted conical funnel which wedges out downwards and is absent on the lower cross-section. The
outlines of the inner and outer funnels are different especially in the places where the cone constric-
tions are rectilinear and reflect mechanical peculiarities of the substrate. The outer wall of the funnel is
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cut by rectilinear radial notches which are locally preserved. At some places, the notches go beyond the
outer wall and reach an axial stem. The minimum distance between notches is 1-2 mm <...>. Besides
notches <...> there are subhorizontal tubular arcs going beyond the funnel and possibly representing
the fragments of the preserved textures <structures> with tentacles <...>. Arcs from 16 to 70 mm long
and a diameter of 3-4 mm are recorded on the polished sections and are characterized by an increased
mica content and a porosity. They are often rectilinear but acquire wavy outlines in a direction away
from the funnel. The arcs are recorded at different levels of the upper part of the funnel in single speci-
mens of a different preservation. The lamination in the sandstone in the contact zone with a vertical
trace is distinctly bent down, slightly broken down to the local disappearance of laminated textures
<structures> <...>.

Remarks. Becker described a group of sacciform impressions open at the top overlying the
strata of a massive sandstone layer. The remains of petalonams are preserved in the similar style in the
Vendian deposits of Namibia and the White Sea region. The double walls recognized by Becker (two
“funnels” inserted into each other or a funnel and an “axial stem”) and radial cracks, “notches”, con-
necting walls are characteristic features of Ernietta pateauensis Pflug, 1966, a typical petalonam of the
Nama assemblage. However, the poor preservation of the fossils prohibits their accurate identification.
The specimen originates from the Manaysu locality.

Monomorphichnus Crimes, 1970
Diagnosis. Notprovided.
Monomorphichnus 1sp.
PL. VIL fig. 5
Description.Notprovided.
Remarks. A positive cast of an isolated double furrow on the sole of a thin sandstone layer.

The statement about a biogenic nature of this structure is not correct in the absence of information about
similar structures from the same surface. The specimen comes from the Mal. Ryausyak locality.

Genus Nemiana Palij, 1976

Diagnosis (Becker, 1992). Imprints of sessile animals occur in a positive hyporelief and
a negative epirelief. Casts are convex discs with a smooth surface located in groups or rarely alone.

Remarks. Fossils of this genus are a form of preservation (three-dimensional casts) of spheri-
cal colonies of Beltanelliformis brunsae Menner, 1974 (Ivantsov et al., 2014).

Nemiana bakeevi Becker, 1992

Description (Becker, 1992). Rounded convex casts usually lack a radial and pronounced
concentric zonation with a distinct rise in the center acting as a central tubercle. The imprints are com-
monly located separately and the arrangement in groups (two or three specimens) is rarer one.

Comparison (Becker, 1992). It differs from the type species in the presence of the central
tubercle and the absence of significant colonial settlements.

Remarks. The holotype is not found. The image of the holotype (Becker, 1992, a plate with-
out a number, fig. 3) sharply differs from Nemiana as it consists of two discs superimposed on each
other and has a central tubercle. In the absence of a fossil material, it can be preliminary compared
to Aspidella (“Ediacaria” form). It should be recognized that indisputable biogenic structures are
absent in the complex of the Bakeevo formation shown by Becker (1992) (Beltanella zilimica Becker,
1992, Beltanelloides (?) sp., Bunyerichnus isp., Nemiana bakeevi Becker, 1992). And only a fossil
identified as Intrites punctatus Fedonkin, 1980, possibly has a biogenic nature. But these “Intrites
remains” represent the casts of microbial colonies of Beltanelliformis minutae, rather than the traces.
It is established that in fresh-water deposits the remains of B. minutae appear in the Late Riphean
(Callow et al., 2011). Thus, the age of Bakeevo formation can be assigned to Riphean. The specimen
originates from the Bakeevo locality.
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Nemiana simplex Palij, 1976
PL. 111, fig. 4; PL. 1V, fig. 3

Description (Becker, 1996). In a negative <positive> hyporelief rounded convex imprints
are sharply separated from the enclosing rock by a slightly deformed annular elevation. Small rounded
depressions in the transitional zone between the rock and the imprint seem to be a result of such defor-
mation. A prominence of Uralian Nemiana fossils varies from significant to comparatively weak in fine-
grained enclosing rocks. There are forms with processes resembling the casts of budding organisms.
A weak radial rugosity is observed on some casts in their central part.

Comparison (Becker, 1996). Some representatives of Uralian and Podolian nemians are similar
in many respects. A peculiar feature of Uralian nemians is an almost complete absence of colonial settlements
which are typical for the Dniester River region. In the Uralian localities, single forms are usually common.

Remarks.Onespecimen (Pl 111, fig. 4) is a convex imprint, possibly representing Nemiana. But it
is a single imprint and has a slightly asymmetrically located furrow. In this feature, it is similar to juvenile
forms of “Protodipleurosoma” (see remarks in the description of Protodipleurosoma wardi). The other
specimen (PL IV, fig. 3) is a convex two-level disc. This specimen is single but on the same surface, Becker
found a “Tirasiana” remain. This second specimen is most likely a juvenile representative of the positive
form of Aspidella. The specimens originate from the Shirokovskoe-1 and Karanurt localities, respectively.

Nemiana simplex Palij, 1976
Description. Notprovided.

Remarks. The collection number is not indicated; the image of the specimen was published
by Grazhdankin et al., 2005 (fig. 2x; 2010, fig. 24r). The specimen was found in the Sylvitsa-2 locality.

Genus Neonereites Seilacher, 1960

Diagnosis (Becker, 2013). Chains from straight to meandering consist of one or several rows

of pellets.
Neonereites biserialis Seilacher, 1960

PL. VIIL, fig. 9

Description (Becker, 2013). A trace is preserved in a positive hyporelief in the form of pre-
dominantly small rectilinear areas of a two-row chain. Rounded tuberous pellets touch each other, stick
together and are slightly deformed. Closely spaced rows of pellets lack a similarity and are slightly dis-
placed along a trace axis. The chains are either limited by negative forms of a microrelief or smoothly go
into the enclosing rock. Gradual transitions of two-row chains into multi-row ones and sharp contacts
of two-row and one-row traces at an angle of about 90° are observed.

Remarks. The described structures are located at the tuberous base of a thin sandstone layer.
Basing on the given features (the one-row character of some chains, transformation of others from
two-row chains into multi-row ones, some chains sharply coming into a close contact and touching
each other) these structures can be a random combination of tubercles on the cast of a microbial mat’s
surface. The specimen originates from the Karanurt locality.

Neonereites multiserialis Pickrill et Harland, 1988
PL IX, fig. 1a, 16

Description (Becker, 2013). Rectilinear or slightly undulating multi-row chains of pellets
in a positive semi-relief occur on the surface of a dark-grey fine-grained sandstone on the contact with
a wine-colored mudstone. The number of rows is not constant it varies from 3 to 7 increasing on the
less prominent parts of the trace and decreasing on the more prominent ones. The pellets are variable
in shape, from rounded isometrical to elongated ones transversal to the trace’s axis. The pellets, closely
adjoining each other, sometimes form characteristic pentahedrons. The main peculiar features of the
trace are irregular multi-rows, a heterogeneity of forms and sizes of pellets.

Remarks. The fossil is a special form of palacopascihnids (see remarks in the description of
Iterichnus ternarius and Palaeopascichnus delicatus). The specimen originates from the Manaysu locality.
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Neonereites renarius Fedonkin, 1980
Pl X, fig. 3

Description.Notprovided.

Remarks. A fragment of the construction of palacopascichnid, P. renarius (see remarks
in the description of Palaeopascichnus genus). The cast of two or three capsules with pressed through
or absent centers is observed in the sample. The capsules are distant from each other that is rather com-
mon for the genus. The specimen originates from the Mal. Ryauzyak locality.

Neonereites uniserialis Seilacher, 1960
PL. VIIL fig. 8

Description (Becker, 2013). A trace is preserved in a positive hyporelief in the form of
separate chains consisting of 10-15 adjoining each other pellets of rounded or slightly elongated shape.
The size and the prominence of pellets changes. A unidirectional increase in the size of pellets within
the single chain is observed. Elongated pellets are oriented perpendicular to the main direction of the
trace and usually have a smooth surface. The chains are different in shape and size. Short chains are
rectilinear or sharply curved, almost ellipse-like, discontinuous, similar to holotype ones. They are
associated with N. renarius.

Remarks. The specimen is not found. With the same definition, Becker published an image
of another specimen (Becker, 1990, pl. 89, fig. 3). The image shows the cast of a chain of rounded struc-
tures most likely assigned to palaecopascichnids (Kolesnikov et al., 2015), namely Palacopascichnus
genus (see remarks in the description of this genus). Two chains of capsule casts of palacopascichnid,
P. renarius, are seen on the slightly laterally compressed sample. The specimen originates from
the Bol. Ryauzyak locality.

Genus Nereites MacLeay in Murchison, 1839
Diagnosis (Becker, 2013). Meandering horizontal traces consist of a narrow medial furrow
(tunnel) margined on both sides by oval, foliate, and pinnate vanes.

Nereites cf. jacksoni Emmons, 1844
PL VIIL, fig. 3

Description (Becker, 2013). A trace in the form of a furrow curved in plan, bilaterally
framed by elevations occurs on the surface of platy siltstone. These elevations consist of round, semicir-
cular, or slightly deformed adjoining vanes in the areas of a better preservation. The vanes are oriented
almost perpendicular to the general direction of the trace. The central groove distinctly stands apart
dividing the vanes of different sides, but it flattens out in some separate areas. The transition of the trace
into the enclosing rock is gradual.

Remarks.Kolesnikov with co-authors assigns this form and the structures similar to it in mor-
phology from the same locality to the traces of the genus, Didymaulichnus Young, 1972 (Kolesnikov
et al., 2015). The specimen originates from the Karanurt locality.

Nereites irregularis (Schathautl, 1851)
Pl X, fig. 5

Description (Becker, 2013). A system of convex, narrow, closely spaced, parallel meanders
in a positive semi-relief on the surface of wine-colored pelites. The traces smoothly curve repeating the
fragments of a heliciform pattern of rounded or elongated shape. Meanders of the center are sometimes
wider than peripheral ones. Irregular transverse notches complex the trace structure.

Remarks. The fossil occurs within the unit of thin sandstone layers and is located on the top
of one layer and at the base of another one. It is a fragment of the construction of palacopascichnid,
P. delicatus, consisting of capsules compressed while buried (see remarks in the description of Palaeo-
pascichnus genus). The specimen originates from the Bol. Ryauzyak locality.
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Nereites macleayi Murchison, 1839
PL. VIIL, fig. 4

Description (Becker, 2013). Traces are observed in thin-tabulated laminated siltstones
in a group of bedding surfaces following one after another where they are repeated in a form of nar-
row, extensive, weakly curving furrows and do not make mass accumulations. The furrows are limited
from both sides by parallel elevations consisting of a number of transversely segmented small vanes.
The segmentation is sufficiently frequent and fragmentary on separate parts of a trajectory because
of not complete preservation.

Remarks. See remarks in the description of Nereites cf. jacksoni. The specimen originates
from the Karanurt locality.

Genus Nimbia Fedonkin, 1980
Diagnosis. Notprovided.

Nimbia dniesteri Fedonkin, 1983
Description (Becker, 1996). Small organisms with a flat central zone and a prominent mar-
ginal ridge of trapezoidal shape. Rare radial processes diverge from the marginal ridge belonging pos-
sibly to tentacles.
Remarks. The specimen is not found; an image of the single specimen was published
by Becker, 1996 (pl. 111, fig. 10). It originates from the Sosnovka locality.

Nimbia occlusa Fedonkin, 1980
PL 1V, fig. 2

Description (Becker, 1996) <the order of sentences and specific words in some sentences is
changed here>. Small, almost perfectly round imprints are limited by a marginal ridge. The prominence
<height?> of the ridge is not constant; it flattens out in some places. There are irregular transverse and
longitudinal notches on the surface of the ridge. The central zone is either smooth or slightly tuberous.
Forms of a longitudinal division of organisms are observed. Representatives of the considered species
form vast colonial settlements where they are associated with other medusoid organisms.

Remarks. A small ring-shaped cast located at the base of a thin sandstone layer. Such casts
can be various structures of an abiogenic nature as well as of a biogenic one (traces, microbial colo-
nies, variants of the preservation of holdfasts of frondose petalonams). The specimen originates from
the Karanurt locality.

Genus Oscillorhaphe Seilacher, 1977

Diagnosis (Becker, 2013). Burrows of high-amplitude meanders with transverse short eleva-
tions in the zones of sharp turns of the trace.

Remarks.Becker (2013) assigns objects of unclear nature to the Cenozoic genus of traces. But
their belonging to traces and in general, to biogenic structures needs to be substantiated.

Oscillorhaphe telumis Becker, 2013
PL. VII, fig. 6

Description (Becker, 2013). Traces are represented by a stable combination of two segments
in a positive hyporelief. One is rectilinear and another is slightly curved and arrow-shaped, forming
converging or diverging asymmetrical trails. Segments are unilaterally oriented and cut by a short
transverse elevation. Irregular, weak cross notches which are usually absent on arrow-shaped forms are
observed on the surface of the trace.

Comparison (Becker, 2013). In morphology, ancient ichnofossils are similar to Cenozoic
Oscillorhaphe differing only in the presence of characteristic arrow-shaped segments and in smaller
sizes.

Remarks. The specimen originates from the Mal. Ryauzyak locality.
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Oscillorhaphe venezoelana Seilacher, 1977
PL. VI, fig. 9

Description (Becker, 2013). In a positive hyporelief, the trace is in the form of two unidi-
rectional segments diverging at an acute angle of (=30°) originating from a small transverse elevation.
The segments are similar in length but differ in shape. One is almost rectilinear; the other is convex and
arcuate. As a whole the paired segments form an elongated unclosed semi-oval.

Remarks. The specimen originates from the Mal. Ryauzyak locality.

Genus Palaeopascichnus Palij, 1976

Diagnosis (Becker, 2013). A system of closely spaced parallel shallow grooves occurs in
a negative epirelief or narrow ridges in a positive hyporelief. The terminations of grooves are rounded.

Remarks.Palacopascichnids are a large group of serially constructed structures widespread in
the Late Vendian deposits of the world. At present they are considered to be “body” remains. The main
shaping unit of palacopascichnids was a capsule with dense walls and a softcore (Seilacher et al., 2003).
Assemblages of capsules formed complex structures spreading along the surface of the fossil ground
and in some forms possibly rising above it. They have two main forms of preservation — the sandy casts
of capsules, imprints from them, and pyrite (limonite) pseudomorphs along the walls of capsules. They
are often interpreted as feeding traces. The rows of capsule casts or the chains of rings formed by the
walls of partially destroyed capsules are taken for a trace. At least in one genus (Palaeopascichnus) the
nearest capsules in the chain do not have a common wall; they are not closely adjacent to each other and
they even can be separated by small intervals.

Several species of palaepascichnids have been described, but they all need to be revised. Species from
the area of the East-European platform and Urals preliminarily can be assigned to three genera and six species.

Genus Palaeopascichnus Palij, 1976. Short and wide large capsules forming one-row branching
chains. Two species:

P. delicatus Palij, 1976 (=Yelovichnus gracilis Fedonkin, 1985). The width of capsules is consider-
ably greater (sometimes several times more) than their length and can considerably increase throughout
one branch. Neighbouring capsules of the branch adjoin each other.

P. renarius (Fedonkin, 1980) (=Neonereites renarius; P. sinuosus Fedonkin, 1981; Intrites puncta-
tus Fedonkin, 1980). The width of capsules is significantly greater than their length and slightly changes
throughout one branch. Neighbouring capsules often do not touch each other and can be separated by
an interval sometimes exceeding their length.

Genus Orbisiana Sokolov, 1976 (O. simplex Sokolov, 1976, and also Neonereites biserialis Seila-
cher, 1960 and N. uniserialis Seilacher, 1960 in the interpretation of M.A. Fedonkin (1981 and sub-
sequent works). Rounded small capsules form branching chains or assemblages. The size of capsules
slightly changes within one structure. Three species:

O. simplex Sokolov, 1976. The chain consists of two or three capsule rows probably coiling on each other.

O. uniserialis comb. nov. The chain of capsules is a one-row one.

Orbisiana sp. Capsules form more or less isometric accumulations consisting of one layer.

Genus Iterichnus Becker, 2013 with the single species, /. ternarius Becker, 2013. Capsules of dif-
ferent width form a multi-row non-branched chain; a form of capsules, as well as the number of their
rows, can change throughout the chain.

Palaeopascichnus delicatus Palij, 1976
PL IX, fig. 3

Description (Becker, 2013). Traces are better preserved in a positive hyporelief and are
chains of slightly curved arcs contacting and stretched across the imprint’s axis. The number of arcs
in the chain is usually between 4 and 10, rarely more. In cross-section arcuate ridges are almost round,
their terminations are rounded, and their transition into the substrate is abrupt. The trajectory of the
traces varies from sinusoidal to almost rectilinear. Ichnofossils with a complex sinusoidal trajectory are
sometimes defined as an independent ichnospecies, P. sinuosus. The width of the traces can be more
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or less constant, can change irregularly or increase in one direction. Significant accumulations are not
known; the traces in paired or single forms are observed.

Comparison (Becker, 2013). Ichnofossils of the Urals are similar to the type material of
Podolia and the White Sea region and differ in slightly larger maximum sizes and less elongated arcs.

Remarks. The specimen shown by Becker (2013) is included in the accumulation of casts
which are similar in structure and are also described in this article as Neonereites multiserialis and
Iterichnus ternarius. All of them are probably fragments of several specimens of a special palaepa-
scichnid form, lterichnus ternaries, with a rather complex structure. Basing on the preserved scattered
remains we can conclude that this structure was composed of three rows of elongated large capsules
on one of its terminations and there were several rows of more or less isometric smaller capsules on
the other termination (pl. IX, fig. 1-4). The visual appearance of fossil remains allows assuming that
initially the structure was three-dimensional and raised over the ground; large capsules could compose
its stem while small ones could be a crown. The specimen originates from the Manaysu locality.

“Palaeopascichnids” gen. et sp. indet.

Description.Notprovided.

Remarks.Onespecimen without a number (Grazhdankin et al., 2010, fig. 241) can be assigned
to Palaeopascichnus delicatus based on visible morphological features. The specimen was found in the
Sylvitsa-5 locality. The other specimen without a number (Grazhdankin et al., 2010, fig. 7) is possibly
assigned to the genus, Harlaniella Sokolov, 1972, which is slightly similar in appearance to Palaeopa-
scichnus (Paliy, 1976; Ivantsov, 2013). The specimen was found in the Sylvitsa-2 locality. The speci-
mens CSGM, No. 2062-1, 2, is Palaeopascichnus renarius (Kolesnikov et al., 2015, fig. 9A, 9B); the
specimens were found in the Basu locality. The specimen CSGM, No. 2053-7, is Palaeopascichnus
renarius (Kolesnikov et al., 2015, fig. 9C); the specimen was found in the Karanurt locality. The speci-
men CSGM, No. 2062-3, is Orbisiana uniserialis (7) (Kolesnikov et al., 2015, fig. 9D); the specimen was
found in the Manaysu locality. The specimens CSGM, No. 2062-4, 5, is Iterichnus ternarius (Koles-
nikov et al., 2015, fig. 9E, 9F); the specimens were found in the Zuyakovo locality. The specimens
CSGM, No. 2062-6, 7, is Palaeopascichnus delicatus (?) (Kolesnikov et al., 2015, fig. 9G, 9H); the speci-
mens were found in the Mal. Ryauzyak locality. The specimens CSGM, No. 2063-3, 4, is Orbisiana
uniserialis (?7) (Kolesnikov et al., 2015, fig. 91, 9J); the specimens were found in the Veseliy locality.
The specimen CSGM, No. 2062-8, is Palaeopascichnus renarius (Kolesnikov et al., 2015, fig. 9K, L);
the specimen was found in the Ust-Katav locality.

Genus Palaeophragmodictya Gehling et Rigby, 1996
Diagnosis. Notprovided.

“Palaeophragmodictya” spinosa Serezhnikova, 2007

Description. Notprovided.

Remarks. The collection number is not indicated. An image of the specimen was published by
Grazhdankin et al., 2010 (fig. 24B). In this publication, the generic name is enclosed in quotes. Thus, the
assigning of the species from the South-Eastern White sea region to the Australian genus is in question.
But no explanations are given. The specimen is found in the Sylvitsa-2 locality.

Genus Palaeophycus Hall, 1847
Diagnosis (Becker et Kishka, 1991). Smooth and ornamented, coated, cylindrical, predomi-
nantly horizontal, branching or non-branching burrows of a different diameter; a filling is identical to
the enclosing rock, usually without textures.

Palaeophycus aft. heberti (Saporta, 1872)

Description (Becker et Kishka, 1991). A trace is horizontal, preserved in a form of a
complete relief in the member of interbedded wine-colored aleuropelites and siltstones. The right
part of the trace has a form of a flat-convex lens in the cross-section. The trace has a thick coating
which was separated as a result of filling of the burrow and was preserved on the opposite plane.
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In the left part, the shape of the cross-section changes along the strike of the trace from a triangle
with rounded angles (in this case the sides adjoining one of the angles are slightly concave) to an
asymmetrical lens with a complicating smooth weakly prominent depression located in the center
along the trace. Sometimes the cross-section takes a shape of the symmetrical lens smoothly passing
into the enclosing rock. The trace is filled with siltstone; on all its extent it is covered by transverse
cracks which correspond to thin ridges on the counterpart and on the inner side of the coating. The
surface of the trace, as well as that of the narrow adjacent strip of the enclosing rock around the trace
(1-2 mm), is coated with a black glossy (organic ?) film.

Remarks. The specimen is not found; published images (Becker, Kishka, 1991, pl. 111, fig. 6;
Becker, 2010, pl. I, fig. IT) probably represent an isolated structure whose biogenic nature is not evident.
The specimen originates from the Yamantau locality.

Genus Paliella Fedonkin, 1980
Diagnosis. Notprovided.

Paliella patelliformis Fedonkin, 1980

Description (Becker et Kishka, 1989). Within the round and more or less flattened imprint,
two zones are distinctly separated, namely an outer and inner ones. The outer zone contains radial
furrows with a different intensity of displaying from sufficiently prominent furrows to barely visible
or almost imperceptible ones. The inner zone is distinctly separated by an annular ridge and lacks the
radial ribbing. A rounded rise is slightly visible in the central part of the inner zone.

Comparison (Becker et Kishka, 1989). It is similar to Medusinites asteroides Sprigg in gen-
eral outlines and size, but it differs in flattening and the absence of an epi-marginal furrow. This form
stands apart from 7irasiana disciformis Palij due to the presence of the radial ribbing.

Remarks. An image of one of six specimens mentioned in the work was published in two
articles (Becker, Kishka, 1989, a plate without number, fig. 4; Becker, 1990b, pl. 89, fig. 4). The speci-
men is not found. In its absence the identification of the fossil is impossible. The presence of the dis-
tinctly pronounced annular ridge surrounding the inner zone distinguishes this specimen from Paliella
patelliformis and from other variants of preservation of Aspidella terranovica. The specimen originates
from the Bol. Ryauzak locality.

Genus Phycodes Richter, 1850

Diagnosis (Becker, 2013). Horizontal bundles of cylindrical burrows diverged like a fan. The
burrows were branching in the distal part and converging into the main stem in the proximal sections.

Phycodes bilix (Ksiazkiewicz, 1977)
Pl VIIL, fig. 5

Description (Becker, 2013). Compressed bundles of subparallel furrows extending from
a single small depression and branching at acute angles (20-40°) are observed on the surface of
a greenish-grey siltstone. They form fan-shaped structures from several (from 3 to 5), slightly curved,
almost rectilinear branches. The relicts of a transverse striation complexing separate segments
of the trace are preserved. There are several knobs possibly belonging to burrows with a diameter
of 2-4 mm in the distal parts of the fan.

Comparison (Becker, 2013). Southern Uralian traces are similar to the holotype in main
features, such as the number of the furrows in the bundle and their diameter. They are characterized
by narrower and shorter fans.

Remarks. The only imprint found in the collection of Becker is located within the unit of thin
layers of a fine-grained sandstone (?), at the base of one of the layers. The imprint shows a branch-
ing structure slightly resembling a frond of the so-called “frondomorphs” (Kolesnikov et al., 2015)
or a collapsed branch of an algal-like structure, Harlaniella podolica Sokolov, 1972 (Ivantsov, 2013).
The specimen originates from the Karanurt locality.
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Phycodes cf. coronatum Crimes et Anderson, 1985
Pl VI, fig. 4a-48

Description (Becker, 2013). A rounded imprint limited by outer and inner ovals elevated
above a conically bent central part of the trace is reported on the surface of the tabulated fine-grained
sandstone. The ovals are connected by more or less regular radial notches which are marked in the
holotype, but not on the trace reconstruction. The isomorphic sections apparently of vertical canals
are located along the outer circle. The number of these sections exceeds 14. The exact number is dif-
ficult to establish because of an incomplete preservation. The angular fragments of Treptichnus isp. are
observed along the trace periphery.

Remarks. Becker randomly chose an area of accumulated linear casts formed possibly by
ice crystals (see remarks in the description of Chondrites intricatus). The specimen originates from
the Manaysu locality.

Phycodes isp.
P1. VIII, fig. 6
Description.Notprovided.
Remarks. The other similar forms are also found in the same locality on the similar surface
of the sole of sandstone layer (see remarks in the description of Neonereites biserialis). The specimen
originates from the Karanurt locality.

Genus Planolites Nicholson, 1873

Diagnosis (Beckeret Kishka, 1991). Uncoated, rarely branching, straight or curving burrows
of different size and configuration are smooth, annulate or with uneven walls. Their shape varies from
rounded to elliptical in cross-section; the inner filling is without textures and differs from the enclosing
rock in composition.

Planolites annularis Walcott, 1890

Description (Becker et Kishka, 1991). The trace in the form of a burrow filled with siltstone
(a complete relief) has an ellipse-like shape in the cross-section. The burrow is annulate due to the
presence of regular transverse constrictions, which are better pronounced on its upper surface. The an-
nulation is less pronounced on the lower surface near the place where the burrow is deepening into the
enclosing rock. In a longitudinal section constrictions of the burrow are smooth. The burrow slightly
curves in the horizontal plane.

Remarks. The specimen is not found; an image was published by Becker et Kishka, 1991 (pl.
I11, fig. 3). In the opinion of Kolesnikov with co-authors (Kolesnokov et al., 2015), the fossil is a simple
horizontal trace. It originates from the Yamantau locality.

Planolites beverleyensis (Billings, 1862)

Description (Becker, Kishka, 1991). The traces are preserved in a positive hyporelief in
the member of a thin alternation of wine-colored aleuropelites and siltstones. The ridges are com-
posed of siltstone, have smooth walls, and vary from rounded to lenticular in the cross-section. In plan,
they are rectilinear or smoothly curving. They bend in the vertical plane going deep into the rock and
appearing on the surfaces in the form of relatively small areas of variable length and width. Transverse
fracturing is observed in some specimens. The trace is sometimes distinguished by a lighter color of the
filling. Its surface and adjacent sediment are often covered by a black continuous thin organic coating
or a coating in the form of small spots. The transition from a ridge to the enclosing rock is often gradual.
Some traces are extracted from the rock displaying complete reliefs of burrows which are lenticular
in cross-section and often with flattened upper parts. There are burrows from single to numerous closely
spaced ones.

Remarks. The specimens are not found; images were published by Becker et Kishka, 1991
(pl. 1, fig. 3, pl. II, fig. 1). A group of linear casts, sometimes possibly spirally curling ones, was
assigned by Kolesnikov with co-authors (Kolesnikov et al., 2015) to the traces of a horizontal direction.
The specimens originate from the Yamantau locality.
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Planolites cf. montanus Richter, 1937

Description (Becker et Kishka, 1991). The traces are preserved in a positive hyporelief
in the member of a thin alternation of wine-colored aleuropelites and siltstones. The ridges have smooth
walls; they are rounded in cross-section or slightly flattened, composed of a siltstone, and sometimes
limonited. In the horizontal plane, they smoothly but significantly curve. In one case a mutual over-
lapping of burrows without their crossing is probably displayed. A significant bending of the trace
in the vertical plane is observed on the same specimen. The transition from the ridge to the rock is either
abrupt or smooth at the places of flattening.

Comparison (BeckeretKishka, 1991). The traces of this type differ from Planolites beverleyen-
sis in a curved trajectory that allows their assignment to P. montanus despite their rather similar sizes.

Remarks. The specimens are not found; images were published by Becker et Kishka, 1991
(pl. II, fig. 3, 4). In the opinion of Kolesnikov with co-authors (Kolesnikov et al., 2015), the fossils
are simple horizontal traces. The specimens originate from the Yamantau locality.

Genus Planomedusites Sokolov, 1972
Diagnosis. Notprovided.

Planomedusites grandis Sokolov, 1972
PL. I11, fig. 6

Description (Becker, 1996). A disc-shaped flattened imprint is limited by an annular ridge.
The central tubercle is not always preserved completely and has a small lowering in its axial zone.
The outer zone is significantly wider than the inner one.

Remarks. A castatthe base of a thinly laminated sandstone has sufficiently bad preservation. The
features given in the description fully fit into the variations of the preservations of Aspidella terranovica
(“Ediacaria” form). But it can also be a non-organic structure (see Ivantsov et al., 2015, remarks in the
description of Medusinites patellaris and P. grandis). The specimen originates from the Karanurt locality.

Genus Pollukia Gureev, 1987

Diagnosis (Becker, 1996). Medusoids with an uneven (rugose or tuberous) outer zone.

Pollukia serebrina (Palij, 1969)
PL. 111, fig. 7

Description (Becker, 1996). Oval prominent imprints resembling a cone fragment obliquely
truncated in its lower part. The narrow outer zone is characterized by the elements of a concentric struc-
ture. The outer ridges arranged in the form of coulisse surround an elevated central zone from three
sides and are almost completely cut off or flattened out from the fourth side. The number of ridges does
not usually exceed 6 or 7. The vast central zone is about 2/3 of the complete imprint. It lacks zonation
and has an uneven tuberous surface and a weakly pronounced concenter.

Comparison (Becker, 1996). Common peculiar features of the structure make the consi-
dered organism similar to Pollukia serebrina (Palij, 1969). The differences lie in a larger relief and in
the structure of an incompletely preserved central zone where an oval concenter typical of Dniester
specimens is less distinct. The absence of the concentric zonation in the central zone and a conic shape
distinguish the considered form from Kullingia concentrica Glaessner.

Remarks. Later Becker (2010, 2013) assigned this fossil to Bergaueria perata. The specimen
is a cast of “body” biogenic object preserved in fragments; its accurate definition is impossible. The
specimen originates from the Sosnovka locality.

Genus Protodipleurosoma Sprigg, 1949
Diagnosis (Becker et Kishka, 1989). The imprint of exumbrella is rounded. The wide outer
ring is covered by the narrow concentric grooves. The medial field is large and rounded, with an ovoidal,
unevenly compressed central space (stomach ?) divided into lobes and with irregularly developed radial
grooves (radial canals?), which branch non-dichotomically. The primary grooves are deep reaching
a submarginal groove (radial canal?) giving rise to shorter grooves by branching.
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Remarks.Aswas mentioned above (see remarks in the description of Askinica genus), the spe-
cies of this “genus” are variations of the preservation form, “Protodipleurosoma”, which is a formal spe-
cies of Aspidella terranovica. The peculiar features, particularly a negative relief (a convexity of many
imprints and a negativity i.e. relief inverting), are not related directly with each other and are explained
by the fact that the imprints are formed from the upper side of a basal disc. The central depression or a
deep crevice, where sub-radial furrows converge, is formed by the base of the collapsed stem. Falling
down of the stem in one or another direction in the burial process determines the direction and the dis-
placement extent of the place where sub-radial furrows converge from the center of the imprint.

Protodipleurosoma asymmetrica Becker, 1996
PL 1L, fig. 2

Description (Becker, 1996). An asymmetrically located depression zone with a peculiar
radial pattern is distinctly distinguished in the marginal part of the central disc. The radial furrows are
connected with arcuate ones and form fan-like radiating bundles which pinch out creating a unilateral
framing of the central zone. A rounded tubercle rises within the central disc occupying about one half
of the flattened imprint. The outer disc is framed by a marginal elevation containing weakly pronounced
radial notches.

Comparison (Becker, 1966). The general construction plan of a new species slightly resem-
bles Protodipleurosoma wardi; but the considered form differs markedly in quite a different structure
of the center, an almost complete absence of the concentric zonation in the outer zone, and a specific
outlook of the asymmetrically located depression zone.

Remarks.Thespecimen is convex in shape, but at the same time, it is negative. The asymmetry
expressed in varying degrees is associated with all Protodipleurosoma remains including a holotype of
P. wardi. The absence of concentric rings near the outer edge of the imprint can be attributed to the in-
dividual specific compression of this specimen. The holotype, the only specimen of Protodipleurosoma
assigned to the P. asymmetrica species, is located at the base of a thin sandstone layer covered by nume-
rous tubercles representing the texture of the imprint of the microbial mat’s surface. The imprints defined
by Becker as P. wardi (see below) seem to originate from the same surface that increases the probability
of all these imprints to belong to one fossil species. The specimen originates from the Karanurt locality.

Protodipleurosoma paulus Becker in Becker, Kishka, 1989

Description (Becker, Kishka, 1989). A well-limited rounded imprint with an outer ring dis-
tinctly distinguished along the periphery. An inner disc is divided by a central groove into two approxi-
mately equal parts. From one side the central groove crosses the outer ring, which is slightly deformed
at the intersection point. Small furrows radiating from the central groove flatten out and do not pass into
the outer annular zone. The preservation quality of the outer zone does not depend on the imprints’ size
as it is well represented in the smallest imprints and can be reduced in the larger ones.

Comparison (Becker et Kishka, 1989). It differs from the already known representatives
of the genus in the smallest sizes, the absence of lateral processes in the outer zone and the elements
of branching of radial canals as well as their weaker development in the inner zone.

Remarks. The specimen is not found; an image was published in two articles (Becker et Kish-
ka, 1989, a plate without number, fig. 1; Becker, 1990Db, pl. 89, fig. 1). A convex but most likely negative
imprint with low relief has a reduced set of features of Aspidella terranovica. Small sizes (the imprint’s
diameter is 8 mm) allow us to suppose that this is a juvenile, not completely developed specimen.
It originates from then Mal. Ryazuyak locality.

Protodipleurosoma wardi Sprigg, 1949
Pl. 111, fig. 1, 3
Description (Becker, 1996). A zonal structure is distinctly established within the flattened
rounded cast. A slightly elongated inner zone is divided by radial furrows into segments with a tuberous
surface. A central lowering which divides the inner zone into two asymmetrical parts is of special im-
portance. A weakly pronounced tubercle is eccentrically located. An outer zone is characterized by the
radial and concentric zonation. A distinct but irregular radial ribbing is characteristic of the considered
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form. It is often continuous and passes into the inner zone. A branching of the radial ribs marked for the
holotype and the presence of narrow radial ridge are recorded. The concentric zonation is less distinct
and is commonly displayed in fragments.

Remarks. Both specimens assigned by Becker to the described species differ greatly from
each other in the unequal development of outer and inner zones, the quantity, and the depth and the
extent of the radial furrows’ branching. But these differences most likely reflect the ontogenetic trans-
formations of the basal structure of Aspidella terranovica. The smallest of the specimens is apparently
similar to a juvenile state when “generic” features only start to be seen. The specimen defined by Becker
as Nemiana simplex (pl. 111, fig. 4) can be included in the trend of age changes. It has an outer ring and
a deep crevice corresponding to the compressed stem but because of very small sizes, subradial grooves
are not yet developed. The specimens originate from the Karanurt locality.

Genus Psammichnites Torrell, 1870
Diagnosis. Notprovided.

Psammichnites isp.
Description.Notprovided.
Remarks. The specimen CSGM, No. 2053-1 (Grazhdankin et al., 2011, fig. 3r; Grazhdankin,
2014, fig. 8-6; Kolesnikov et al., 2015, fig. 10E). The specimen originates from the Karanurt locality.

Genus Pseudobergaueria Becker, 2013
Diagnosis (Becker, 2013). A series of unilaterally convex arcs adjoining a gently sloping
elevation and forming a slightly curving single trace.
Comparison (Becker, 2013) <the generic comparison is absent; the modified fragment
is taken from the species comparison>. The holotype of Bergaueria Prantl differs from the considered
genus in the absence of an arcuate zone.

Pseudobergaueria baschkiricus Becker, 2013
PL X, fig. 1

Description (Becker, 2013). The imprint consists of two parts with different morphology.
One part is a tuberous elevation of ellipsoidal shape, with a weak relief, and smoothly passing into the
enclosing rock; the other part consists of a number of unilaterally convex arcs (>12) increasing in size
and partially enveloping the elevation of arcs. Abrupt bendings of the contacting arcs are oriented across
the imprint’s axis. The arcs are different in size and lack lateral limitations. They are better preserved
in the center of the trace. The zone covered by the arcs is elevated in relation to the substrate; its width
increases with distance from the elevations and the whole trace smoothly curves.

Remarks. A random superimposition of the casts of two isometric objects of unclear nature
(the bottom and the top right on the photograph) and a fragment of the construction of palacopasci-
chnids of the Palacopascichnus genus (from the left) is reported. The specimen originates from the Mal.
Ryauzak locality.

Genus Pseudorhizostomites Sprigg, 1949
Diagnosis.Notprovided.

Pseudorhizostomites howchini Sprigg, 1949
Description (Becker et Kishka, 1989). A convex imprint lacks distinct lateral limitations. A
number of branched prominent furrows diverge in a fan-like form from the lowered slit-shaped central
part. They flatten out along the periphery of the imprint and give uneven tuberous outlines to its surface.
Remarks. The specimen is not found; an image was published in two articles (Becker et Kish-
ka, 1989, a plate without number, fig. 2; Becker, 1990b, pl. 89, fig. 2). One of the structures distributed
in the Late Vendian terrigenous deposits overlies the boundary of a clayey layer (from below) and the
sandy one (from above). It seems that it is associated with microbial surfaces and formed as a result of
the retraction of the part of a silty sediment (microbial mat?) into the overlapping layer of the sandy
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sediment. Such a retraction could occur during the outgassing of the buried and decaying organic matter
(Fedonkin et al., 2007). The specimen originates from the Bol. Ryauzyak locality.

Genus Punctorhaphe Seilacher, 1977
Diagnosis (Becker,2013). The reflection of vertical traces and their secondary shallow curves
connected with closely spaced meanders of the first order.

Punctorhaphe parallela Seilacher, 1977
PL VIIL, fig. 7

Description (Becker, 2013). A trace is preserved in a positive hyporelief on the bedding
planes of a laminated siltstone following one after another. The bedding planes are in the form of tuber-
cles with a different relief, which closely adjoin each other and form parallel chains. The unidirectional
chains are connected with abrupt bendings, which are locally preserved. Dotted chains, heterogeneous
in the length, but constant in the width are limited by narrow parallel furrows. The trace’s prominence
is gradually lost in the direction of the strike of the trace chains whose number exceeds 9-10.

Remarks. A fragment of the palacopascichnid construction of P. delicatus is recorded (see
remarks in the description of Palaeopascichnus genus). Poorly preserved casts of several incomplete
capsules are seen on the specimen. The specimen originates from the Mal. Ryauzyak locality.

Genus Rhombidictyon Becker, 2013

Diagnosis (Becker, 2013). Paired thombic cells framed by the rows of discontinuous linear
traces.

Comparison (Becker, 2013). Imprints slightly resemble the thombic forms of cystoids <....>.
In morphology and the scale of the display rhomboidal ripple marks are visibly distinguished from
Uralian imprints of paired natural rhomboids with concenters <...>.

Rhombidictyon uphimus Becker, 2013
PL VI, fig. 2

Description (Becker, 2013). A separate trace on the surface of a fine-grained sandstone is in
the form of closely adjoining paired cells and their fragments. The cells are quadrangular and rhomboi-
dal in shape. The facets are thick-walled and slightly rounded. The angles of the articulation of facets are
60° and 120°. Cells are similar in size and are oriented approximately in one direction. Small rounded
elevations smoothly replaced by periclinal lowerings along the periphery are recorded in the central
parts of rhomboids. The paired cells are separated by the rows of framing linear textures of the similar
direction. The width of linear bioglyphs changes distinctly; they are frequently partially or completely
constricted and broken into irregular segments of varying length. The shape of the segments changes
from sinusoidal, dumbbell-like, and angular one to almost linear one. On the whole, segments form a
multi-row system of framing cellular textures.

Remarks. The described structure is assigned to the group of pseudofossils and most likely
is a fragment of the kinneyia structure (Kolesnikov et al., 2015). The origin of kinneyia structure is
associated with the flow of unlithified sediment under a layer of the microbial mat (Porada et al., 2008).
The specimen originates from the Mal. Ryauzyak locality.

Genus Sokolovichnites Gureev, 1983
Diagnosis. Notprovided.

Sokolovichnites aff. angelicae Gureev, 1983
PL. VII, fig. 2
Description (BeckeretKishka, 1991). Traces are preserved in the form of a positive hypore-
lief. They are comma-shaped in a plan. The narrow end of the trace representing a ridge is smoothly
immersed into the rock in one direction and in the other direction it is traced in the area of terminal
extension slightly increasing in diameter. The ridge passes into the rock more abruptly on the convex
side and the extended part of the trace does it on the concave side. The surface of the trace is smooth.
Another trace originates on one specimen near the termination of the trace from the side of the exten-
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sion. It seems to emerge from the first one but the quality of its preservation does not allow understan-
ding whether it is an independent trace fossil or a part of the described one.

Comparison (Becker et Kishka, 1991). In general structural plan, the described traces re-
semble Sokolovichnites Gureev, 1983, but they significantly exceed the type ichnospecies of S. angeli-
cae Gureev in sizes. While Gureev Yu.A. did not mention the character of the articulation of the ridge
with the terminal extension during the description, his photographs show that the transition from the
ridge to the extension is sufficiently abrupt. The trace extension here is gradual and equal on both speci-
mens, though they differ in sizes. That allows uniting these specimens into one taxon and considering
them related to S. angelicae. The casts similar to S. angelicae and comparable to the discussed ones in
sizes were described by Palij V.M. from the Bernashev beds of Podolia.

Remarks. The structure is of unclear nature. The image in the present work represents a coun-
terpart of the specimen, shown by Becker et Kishka, 1991 (pl. I11, fig. 5). Direct imprints were not dis-
covered in the collection. The specimen comes from the Yamantau locality.

Genus Spicodiscus Becker, 1990

Diagnosis (Becker, 1990a). The imprints of a flattened conical configuration on which a me-
dian furrow and diverging lateral branches without foliate bodies are distinctly distinguished. Parage-
nesis with disc-shaped imprints is characteristic. Conical and disc-shaped imprints seem to represent
the parts of a single organism.

Comparison (Becker, 1990a). Several Late Precambrian fossil organisms are known, which
are similar to the imprints originating from the Urals.

1. Charniodiscus concentricus Ford <...> With a similar general plan of structure British and
Uralian forms differ in the peculiar features of branching and in sizes. The Uralian forms are characte-
rized by the absence of foliate forms and by the considerably smaller sizes of stem-shaped bodies while
the sizes of disc-shaped forms are similar. In comparison with Charniodiscus some disproportion in
the sizes of stem-shaped and disc-shaped imprints in the Uralian forms is noteworthy. Unlike British
forms, the elements of a radial ribbing are frequently observed on the outer ring of the disc of Spico-
discus. Besides, while the articulation of stem-shaped and disc-shaped forms where the first ones are
attached to the center of the second ones is well established for Charniodiscus, such data are lacking
for Spicodiscus. Here stem-shaped imprints are located on the periphery of disc-shaped ones and their
attachment to the center was never observed.

2. Rangea schneiderhoehni Giirich <...>. Despite the presence of some common elements of the
structure, individual features of Uralian forms are so significant that their independence is beyond doubt.

Remarks. Seeremarks in the description of S. siganus.

Spicodiscus siganus Becker, 1990
PL X, fig. 1,2

Description (Becker, 1990a). In a number of stem-shaped imprints three repeating elements
can be separated, such as 1) a median (central) furrow, 2) lateral branches, 3) an attachment zone. The
median furrow (rachis) is a central axis of all imprints diving them into two approximately equal,
but asymmetrical parts. In shape, they are divided into straight, curved, and sinusoidal ones. Lateral
branches adjoin each furrow from both sides at an angle of 30-45° forming knee-shaped articulations
and breaking the straightness of rachis. The articulation angle sometimes exceeds 45° It is probably a
result of the latest deformation, especially where the superimposition of adjacent lateral branches is ob-
served. The articulation of lateral branches has an alternating but not symmetrical character, that breaks
the similarity of the imprints’ parts divided by rachis. The number of lateral branches varies from 7 to
12-14 from each side. In a configuration, they are straight or slightly curving, shortened towards the
apex and the base, that imparts a pointed or flattened-fusiform appearance to the imprints. A dichotomy
is not characteristic of them. It is noteworthy that a distinctly oriented arrangement of stem-shaped
forms on the bedding planes is the result of currents action. An attachment zone lacks lateral branches
and only a median furrow divides it into two approximately equal parts. The stem-shaped imprints are
associated with discoidal ones with a concentric structure. This combination is typical; the stem-shaped
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imprints “come in close contact” along with their lower parts, overlie the discoidal ones and are devel-
oped together with them on the same bedding planes. A disc with a diameter up to 60 mm consists of
three concentric zones which differ in the tone of grey color and to a lesser extent in the relief character.
Peripheral concenter is slightly elevated above the enclosing rock and is sometimes characterized by
a thin radial striation. In other cases, its surface can be perfectly smooth. The middle concenter lacks
aradial ribbing and has a smooth even surface. The central ring contains a tubercle which slightly rises
above the surface of the discoidal imprint. Numerous globular <round>, ellipse-shaped organic films
with a diameter ranging from 6 to 30 mm are associated with the stem-shaped imprints in addition
to the discoidal ones. A radial texture sometimes becomes visible when they are in fresh and moistened
state, but it is absent in weathered kinds. A mutual ratio of the organic films, stem-shaped, and discoidal
imprints is in many ways similar. The organic films overlap or underlie the imprints. This fact indicates
that both of these structures were displaced and occur on the single bedding planes.

Remarks. The collection of Becker contains a massive material of this fossil, represented by
both “discoidal” and “stem-shaped” imprints. The latter is more correctly called “frondose”, because
they neither resemble a stem in shape nor have stems as such. There is a contact of discoidal and fron-
dose forms only on one sample (the holotype). Here, basal parts of the two fronds come in close contact
with the margin of a large disc (pl. X1, fig. 1). This converging can be accidental, especially since there
are no signs of interconnection between discs and fronds on the other specimens of the collection. A
white easily separated film of a carbonate substance, which contrasts sharply with the silicate material
of the rock, is preserved on the surface of several discs, including the holotype. The color of the rock
under the film has a darker shade (pl. XI, fig. 1a). The discs are basically radial cracks filled with a
secondary mineral. This feature distinguishes them from all other Vendian macrofossils, including the
associated frondose imprints. Most likely, the origin of discoidal structures is associated with the dia-
genetic transformation of a clay sediment. A consequence of this assumption can be a reduction in the
diagnosis of the genus and description of the species by removing information about the discoidal part,
and attribution of the name Spicodiscus siganus only to the frondose imprints.

There is a fragment of an imprint of the large specimen of Charnia masoni Ford, 1958 in Becker’s
collection. It is preserved on the same gray shales as the specimens of S. siganus and, apparently, origi-
nates from the same locality. The fossil remains of C. masoni and S. siganus is similar in a spindle-
shaped outline and a presence of lateral elements extending from an axis of the imprint in an alternating
order. And if we take areas limited by the furrows for the elements of construction on the imprints
of S. siganus, rather than the furrows themselves, and then the similarity will become sufficiently close.
The specimens originate from the Zigan-2 locality.

Genus Steinsfjordichnus Whitaker, 1980

Diagnosis (Becker, 2013). A system of adjacent but not touching subparallel ridges oriented
almost perpendicular to the general direction of the trace. The ridges are flattened and sometimes bent
at angles about 40° to their strike.

Steinsfjordichnus brutoni (Whitaker, 1979)
Pl X, fig. 7

Description (Becker, 2013). A chain of subparallel weakly prominent ridges located per-
pendicular to the general direction of the trace on the surface of a grey siltstone. Flattened, arcuate or
almost straight ridges with a smooth or uneven, sometimes bifurcated surface do not touch each other
and can be bent at angles of 40-45°. The trace chains include 8-10 arcs similar in size and are characte-
rized by a straight trajectory.

Comparison (Becker, 2013). The imprints are similar to the holotype, where intervals
between ridges are slightly wider and flattened <...>. The burrows resemble Palaeopascichnus delica-
tus, but they are distinguished due to the presence of regular intervals in a trace chain <...>.

Remarks. An imprint of the capsule chain of the construction of palacopascichnid, namely
P. renarius (see remarks in the description of Palaeopascichnus genus). The specimen originates from
the Mal. Ryauzyak locality.
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Steinsfjordichnus turbidus Becker, 2013
PL X, fig. 6

Description (Becker, 2013). A narrow trace chain of smooth ridges various in shape, but
similar in size which forms sometimes convex and sometimes concave arcs in a positive semi-relief on
the surface of a wine-colored siltstone. They are interrupted in the marginal zones and along the strike,
they are replaced in some places by the dotted line of pellets. The mutual arrangement of the ridges in
the chain is inconstant, subparallel or non-parallel and orientation is obliquely cutting in relation to the
trace axis and almost perpendicular to it. The number of arcs in the chain reaches 13-15; the distance
between them changes but within narrow limits. The transition into the enclosing rock is abrupt.

Remarks. A fragment of the construction of P. renarius (see remarks in the description of
Palaeopascichnus genus). A cast of the chain of capsules widely spaced from each other is seen on the
specimen. The specimen originates from the Zigan-1 locality.

Genus Tirasiana Palij, 1975
Diagnosis (Becker, 1977). Casts of convex shape up to conical one with a concentric sculp-
ture in the form of scarps and ridges.
Remarks. Tirasiana remains are one of the typical variants of the preservation of Aspidella
terranovica (“Ediacaria” form). Several species of Tirasiana described by Becker originate from one
locality and probably from a single bedding plane.

Tirasiana cocarda Becker, 1985
PL 11, fig. 2

Description (Becker, 1985). A prominent convex cast whose shape is similar to an ellipse
consisting of five ring-ridges of decreasing diameter inserted into each other. The first two outer ridges
are distinctly pronounced but not everywhere, in particular, in the left part they are not distinct. Other
three inner ridges are traced everywhere without any breaks. There is a rounded tubercle in the most
convex central part of the ellipse. The most prominent ridge is the third one, abruptly rising above the
surface formed by the first two outer ridges. Another peculiar feature of the third and second ridges
is a thin longitudinal <concentric ?> rugosity, enveloping these elevations. Three wrinkles (rugas) are
traced all over the second ridge and the fourth one appears locally. A number of rugas reaches 7 on the
third ridge, but only two rugas are consistently observed along the entire perimeter of the ridge, the rest
of them are lost in some places. Unlike others, the third ridge has three radial notches cutting it into
three different segments. In general, the cast has a form of a flattened cone with five scarps of various
prominence.

Comparison (Becker, 1985). It differs from other representatives of the genus in sizes <ma-
ximum diameter of an ellipse-shaped cast is 60 mm>, in greater convexity and what is the most impor-
tant in more complex sculpture, where five ring-ridges are developed and thin longitudinal <concen-
tric 7> rugosity is present.

Remarks. The species is referred again as a new one in the English version of the collective
monography “Vendian System” (Becker, 1990b). It is an evident mistake as the materials from the
Southern Urals were added to the translated version of the article which in fact represents a special
publication. Paliy V.M. (1976) and Gureev Yu.A. (1987) in addition to Becker attached a taxonomic
importance to the number of concentric structures on the casts of several radially-symmetrical Ven-
dian fossils. And though a good anatomic substantiation was not given to it, such a distinction of forms
made sense during the time when “cyclic” fossils were considered to be the remains of the bodies of
free-swimming medusoids. But later it was shown that all of them were casts of sufficiently simple
in structure sedentary biological objects, a part of microbial colonies (Steiner, 1997; Steiner, Reitner,
2001; Grazhdankin, Gerdes, 2007; Ivantsov et al., 2014) and a part of attachment organs of petalonams
(Jenkins, Gehling, 1978; Gehling et al., 2000; Hofmann et al., 2008). For both, an accretionary type of
growth, expressed in the increment addition of new concentric structures is common (Grazhdankin,
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Gerdes, 2007; Ivantsov, 2016). Therefore, it was no longer possible to use this feature. A relief of the
lower surface of an organic body immersed in the sediment is formed as a result of the interaction of
the body and the sediment surrounding it. It is obvious that the relief heavily depends on the mechani-
cal properties of the ground. The formation of the steps on the cast can be a consequence of the initial
presence in the sediment of several interbeds different in composition and unequally compacted in the
coarse of diagenesis (Gehling et al., 2000). The specimen originates from the Shirokovskoe-1 locality.

Tirasiana concentralis Becker, 1977
PL 11, fig. 1

Description (Becker, 1977). A prominent cast is ellipse-shaped and consists of four ring-
ridges inserted into each other and having a gradually decreasing diameter. There is a tubercle in the
central most convex part of the ellipse. The second and the fourth ridges are characterized by the biggest
prominence. A weakly pronounced rounded groove which in some places fades away is observed on the
surface of the second ridge. In general, the cast has a form of a flattened ellipse-shaped cone with four
scarps of different prominence.

Comparison (Becker, 1977). It differs from the species, namely Tirasiana coniformis Palij,
in a more complicated sculpture which is in the form of four (rather than three) ridges and in less con-
vex conic shape. The distinctions from the Tirasiana disciformis Palij species are clear if we take into
account the fact that this form is characterized by a simpler structure with two concentric ridges.

Remarks. Intwo other articles (Becker, 1985; Becker, 1990b) the species is also described as
a new one with the same holotype. The diagnosis of the species given by Becker in all articles practi-
cally does not differ from that of 7. cocarda Becker, 1985. See also the “Remarks” section describing
T’ cocarda. The specimen originates from the Shirokovskoe-1 locality.

Tirasiana cf. concentralis Becker, 1977
PL 11, fig. 7

Description.Notprovided.

Remarks. The specimen is assigned to 4spidella terranovica (“Ediacaria” form of preserva-
tion). The specimen originates from the Shirokovskoe-1 locality.

Tirasiana cf. coniformis Palij, 1975
PL 11, fig. 5

Description (Becker, 1977). The imprint is ellipse-shaped and formed by three ring-ridges
with a different prominence inserted into each other and by a convex central tubercle.

Remarks. The specimen can be assigned to Aspidella terranovica (“Ediacaria” form of preser-
vation). But steep high tubercles on its surface resemble the base of root-shaped processes characteristic of
Eoporpita medusa Wade, 1972 and Hiemalora stellaris (Fedonkin, 1980). Thus, the taxonomic attribution
of the specimen cannot be exactly established. The specimen originates from the Shirokovskoe-1 locality.

Tirasiana disciformis Palij, 1975
PL. I, fig. 3

Description (Becker, 1985). Single casts slightly rising above the bedding surface and
formed by discs of different size inserted into each other. The outer disc is always larger than the inner
one. The margins of the discs, especially for the outer one are sufficiently sharp. A rounded tubercle
does not always occupy the central position. It is sometimes slightly displaced towards the edge of the
second disc.

Comparison (Becker, 1985). It differs from the other representatives of the genus in the sim-
plest structure and in the presence of two discs.

Remarks. The specimen is assigned to 4spidella terranovica (“Ediacaria” form of preserva-
tion). See also the remarks in the description of 7. cocarda. The specimen originates from the Shiroko-
vskoe-1 locality.
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Genus Torrowangea Webby, 1970
Diagnosis (Becker, 2013). Chaotically meandering trails are forming closed and semi-closed
polygons of different size.

Torrowangea rosei Webby, 1970
PL. V11, fig. 2

Description (Becker, 2013). Traces are preserved in a positive hyporelief on uneven surfaces
of grey siltstones, sandstones in a form of a complex system of gently sloping arcs, meanders, and almost
rectilinear areas. The curves of the trace lack regularity; they are chaotic with crossings, swellings, and
cross constrictions. The meanders’ segmentation is not distinct; it is displayed locally and can be absent.
The main, broadest, extended and prominent trail is distinguished. Thinner trails extend from it, diverge
at different angles and form an irregular net of closed and semi-closed polygons of a different size. The
width of the trail is not stable and changes over short distances. The main stem is a path of a movement
of mud-eaters, repeated many times which provide a sufficiently complete processing of the sediment.

Remarks. The fossil is of unclear, possibly abiogenic nature (see remarks in the description of
Acanthorhaphe incerta). The specimen originates from the Takaty-2 locality.

Genus Treptichnus Miller, 1889

Diagnosis (Becker, 2013). A simple or zigzag-shaped burrow has direct and curved segments
which are characterized by a three-dimensional spatial morphology. The segments are divided by shal-
low depressions or by short projections.

Treptichnus pedum Seilacher, 1955
PL VI, fig. 1

Description (Becker, 2013). A semicircular trace is divided into separate segments by small
predominantly one-sided branches, obliquely diverging from the main trail on the surface of fine-
grained sandstone.

Remarks. The structure defined by Becker (2010, 2013) as Treptichnus pedum (at the upper
left on the photograph) is a random combination of folds of a thin rock interbed; and the structure
(at the left on the photograph) interpreted as a “body” fossil similar to Corumbella werneri Hahn et al.,
1982 (Becker, 2013, p. 77) is a unitary groove of plowing. The specimen originates from the Manaysu
locality.

Treptichnus isp.
PL. VI, fig. 4a-48

Description (Becker, 2013). Wedge-shaped traces located along the periphery of Phycodes
cf. coronatum on the surface of a fine-grained tabulated sandstone. The sides of the wedge have a three-
membered structure and are divided by grooves into two approximately equal parts. Wedge-shaped
forms are inserted into each other, have close contact and common strike. Their fragments preserving
the peculiar features of the structure but slightly deformed occur on the bedding plane in addition to
acute-angled systems of full development.

Comparison (Becker, 2013). The Uralian imprints are similar to the holotype of 7. tri-
plex from the Khmelnitsky formation of the Baltic group from Ukraine, but they are characterized
by a slightly worse quality of preservation and by a closer packing of wedge-shaped forms.

Remarks. The specimen is located on the same plate as Phycodes cf. coronatum and origi-
nates from the same Manaysu locality, as Chondrites intricatus. It seems that defects of crystal struc-
tures were taken by Becker for specific species of fossils (see remarks in the description of Chondrites
intricatus).
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Genus Tuapseichnium Vialov, 1971
Diagnosis (Becker, 2013). Occasionally branching net-like radial burrows have a bilateral
symmetry.

Tuapseichnium radialis Becker, 2013
Pl IX, fig. 6

Description (Becker, 2013). A system of narrow radially branching chains extending from
a central ellipse-shaped depression at angles of 40° -50°. The rectilinear chains are branched with a
distance from the center at angles of 80° and more. They preserve elements of a bilateral symmetry and
form inner circular segments. The chains are formed by small subparallel wavy arcs unilaterally limited
by rectilinear and radial ridges. The general contour of the trace is rounded and unevenly prominent.

Comparison (Becker, 2013). Unlike 7. cervicorne the Uralian imprint is characterized by
the branching radial chains, a different quantity of them and by the presence of the circular segments.

Remarks. A group of poorly preserved structures of palacopascichnids is located at a base of
one of the beds of thin-laminated sandstones associated with a fine-tubercular texture of microbial mat.
Fossils are probably assigned to the genus Orbisiana Sokolov, 1976, namely O. simplex. See remarks in
the description of Palaeopascichnus genus. A single construction from the group is shown by Becker
as well as in the present publication. The casts of chains of small chambers are seen on the photograph.
The specimen originates from the Bol. Ryauzyak locality.

Genus Vaizitsinia Sokolov et Fedonkin in Fedonkin, 1983
Diagnosis. Notprovided.

Vaizitsinia sophia Sokolov et Fedonkin in Fedonkin, 1983

Description.Notprovided.

Remarks. The collection number is not indicated; an image was published (Grazhdankin et
al., 2005, fig. 21; 2010, fig. 24e). The specimen can be assigned to frondose petalonams; but it does not
have signs indicative of its belonging to the Vaizitsinia genus. The specimen was found in the Sylvitsa-2
locality.

Genus Yorgia Ivantsov, 1999
Diagnosis. Notprovided.

Yorgia sp.

Description.Notprovided.

Remarks.The collection number is not indicated, an image was published (Grazhdankin et al.,
2005, fig. 23; 2010, fig. 260). A specimen is evidently assigned to the class Cephalozoa of the phylum
Proarticulata Fedonkin, 1985; but it differs from the representatives of the Yorgia genus in thin isomers
which are numerous for such small sizes. The specimen resembles Archaeaspinus fedonkini (Ivantsov,
2001), but it is impossible to definitely compare it with any genera of Proarticulata without any informa-
tion about its shape, the orientation of lateral terminations of isomers and the morphology of the head
section. The specimen was found in the Sylvitsa-1 locality.
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OOTOTABJIMLIBI 1 OBbACHEHUA K HUM

Makpodoccuanu BeHa 1 HIKHETO KeMOpust Ypana.

Pacmudposky reorpaduyeckoii u cTpaturpaduueckoi NpUBsI3KH MECTOHAXOXKICHUH cM. Tao. 1.
JmHa MacmtabHOTO OTpe3ka — 1 cM.

PLATES AND CAPTIONS

Macrofossils of the Vendian and Lower Cambrian of the Urals.

See Table 1 for detail explanation of the geographical and stratigraphic attributions of the localities.
Length of the scale bar — 1 cm.



Tadauua I
Maxkpodoccunuu ceiiBuLiKoM cepun Cpeanero Ypania u ammHckoil cepun FOxuoro Ypana.

@Our. 1, 2. Arumberia banksi Glaessner et Walter, 1975: 1 — k3. HTHUT'P mys3eit, Ne 1/11406 (bekxkep,
1980, puc. 2; 1985, Tadn. XXIX, ¢ur. 5 a-B; Becker, 1990, Tadn. 29, dur. 5); mectonaxoxaenue Kolipa;
2 —ok3. HHUI'P mys3eii, Ne 2/11406 (bekxkep, 1996, tadmn. I, dur. 1-5); mectonaxoxaenne Kapantopr.

@Our. 3. Intrites punctatus Fedonkin, 1980; sx3. [IHUT'P myzeit, Ne 69/11406 (bekkep, 2013,
tabu. 11, gur. 3); mecToHaxoxkieHue MaHalicy: a — OOIIMI BUJI CKOILJICHUS CJICTIKOB, O — JIeTallb.

@dur. 4. Gordia arcuata Ksiazkiewicz, 1977, Gordia marina Emmons, 1844; sk3. LTHUT'P mys3eid,
Ne 63/11406 (bekkep, 2010, tabdn. I, ¢ur. 1; 2013, Tadm. I, ¢ur. 12, 13; mecToHaxokaeHre MaHaiCy:
a — oOLMIi BHJI CKOILJIEHUS CJIENIKOB, O — J€Tallb.

Plate I
Macrofossils of the Sylvitsa group of the Middle Urals and the Asha group of the Southern Urals.

Fig. 1, 2. Arumberia banksi Glaessner et Walter, 1975; 1 — specimen TSNIGR Museum, No. 1/11406
(Becker, 1980, fig. 2; 1985, pl. XXIX, fig. Sa-B; Becker, 1990b, pl. 29, fig. 5); Koiva locality; 2 —specimen
TSNIGR Museum, No. 2/11406 (Becker, 1996, pl. 1, fig. 1-5); Karanurt locality.

Fig. 3. Intrites punctatus Fedonkin, 1980; specimen TSNIGR Museum, No. 69/11406 (Becker,
2013, pl. 11, fig. 3); Manaysu locality: a — general view of casts’ accumulation, 6 — detail.

Fig. 4. Gordia arcuata Ksiazkiewicz, 1977, Gordia marina Emmons, 1844; specimen TSNIGR
Museum, No. 63/11406 (Becker, 2010, pl. I, fig. 1; 2013, pl. I, fig. 12, 13); Manaysu locality: a — general
view of casts’ accumulation, 6 — detail.
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Tadauna 11
MakpodoccHIIH CBITBUIIKON cepuH (YepHOKaMeHCKas cBuTa) CpemHero Ypaia v alTiHCKOH CEpHu
(3uranckas csuta) KOxnoro Ypana.

®ur. 1. Tirasiana concentralis Bekker, 1977; ronorun LITHUT'P my3eit, Ne 20/11406 (bekkep, 1977; Tabm.
0e3 HOMepa, dur. 1; bexkep, 1985, Tabn. XXIX, ¢ur. 3; Becker, 1990, Tabn. 29, dur. 3); MecToHAXOKICHUE
[upokoBckoe-1.

®ur. 2. Tirasiana cocarda Bekker, 1985; ronorun LITHUT'P my3eit, Ne 25/11406 (Bekkep, 1985, Tabm.
XXIX, ¢wur. 4; Becker, 1990, Ta6m. 29, dur. 4); mectonaxoxnenue [lInpokoBckoe-1.

®ur. 3. Tirasiana disciformis Palij, 1975; sx3. HHUT'P my3eii, Ne 24/11406 (bexkep, 1985, Tabdn. XXIX,
¢ur. 1; Becker, 1990, tabn. 29, ¢ur. 1); mecronaxoxaenue Lnpokosckoe-1.

@Our. 4. Askinica dimerus Bekker, 1996; romotun LIHUI'P my3seit, Ne 3/11406 (bexkep, 1996, tadm. 11,
¢ur. 5); mectonaxoxaenne Kapanropr.

®ur. 5. Tirasiana cf. coniformis Palij, 1975; sx3. IIHUI'P my3eii, Ne 22/11406 (bekkep, 1977; tabm.
0e3 HOMepa, dur. 3; bekkep, 1985, Tabn. XXIX, dur. 2; Becker, 1990, Tabm. 29, dur. 2); MecToHAXOKICHUE
[upokoBckoe-1.

®ur. 6. Barmia lobatus Bekker, 1996; k3. THUIT'P mys3eii, Ne 4/11406 (bekkep, 1996, tadu. 111, ¢ur. 8);
MecToHaxox jeHrue COCHOBKA.

@Our. 7. Tirasiana cf. concentralis Bekker, 1977; sx3. HHUT'P my3seii, Ne 21/11406 (bekxkep, 1977; Tabm.
0e3 Homepa, ¢ur. 2); mectoraxoxaenue [lInpokosckoe-1.

®ur. 8. Ediacaria flindersi Sprigg, 1947; sx3. HHUI'P my3eit, Ne 7/11406 (bexkep, 1996, tabn. III,
¢ur. 1); mectonaxoxaeHne COCHOBKA.

®ur. 9. Elasenia uralica Bekker, 1996; ronotun LIHUT'P my3eit, No 8/11406 (bekkep, 1996, tadmn. II,
¢ur. 6); mectonaxoxaenue Kapanropr.

®ur. 10. Kullingia concentrica Glaessner, 1979; sk3. IIHUI'P my3zeir, No 10/11406 (bekkep, 1996,
tabn. 11, pur. 4); mecronaxoxxaenue Kapaniopr.

Plate 11

Macrofossils of the Sylvitsa group (the Chernyi Kamen formation) of the Middle Urals and the Asha group
(the Zigan formation) form the Southern Urals.

Fig. 1. Tirasiana concentralis Becker, 1977; holotype TSNIGR Museum, No. 20/11406 (Becker, 1977,
a plate without number, fig. 1; Becker, 1985, pl. XXIX, fig. 3; Becker, 1990Db, pl. 29, fig. 3); Shirokovskoe-1
locality.

Fig. 2. Tirasiana cocarda Becker, 1985; holotype TSNIGR Museum, No. 25/11406 (Becker, 1985,
pl. XXIX, fig. 4; Becker, 19900, pl. 29, fig. 4); Shirokovskoe-1 locality.

Fig. 3. Tirasiana discifomis Palij, 1975; specimen TSNIIGR Museum, No. 24/ 11406 (Becker, 1985,
pl. XXIX, fig. 1; Becker, 1990b, pl. 29, fig. 1); Shirokovskoe-1 locality.

Fig. 4. Askinica dimerus Becker, 1996; holotype TSNIGR Museum, No. 3/11406 (Becker, 1996, pl. 11,
fig. 5); Karanurt locality.

Fig. 5 Tirasiana cf. coniformis Palij, 1975; specimen TSNIGR Museum, No. 22/11406 (Becker, 1977; a plate
without number, fig. 3; Becker, 1985, pl. XXIX, fig. 2; Becker, 1990b, pl. 29, fig. 2); Shirokovskoe-1 locality.

Fig. 6. Barmia lobatus Becker, 1996; specimen TSNIGR Museum, No. 4/11406 (Becker, 1996, pl. 111,
fig. 8); Sosnovka locality.

Fig. 7. Tirasiana cf. concentralis Becker, 1977; specimen TSNIGR Museum, No. 21/11406 (Becker, 1977;
a plate without number, fig. 2); Shirokovskoe-1 locality.

Fig. 8. Ediacaria flindersi Sprigg, 1947; specimen TSNIGR Museum, No. 7/11406 (Becker, 1996, pl. 111,
fig. 1); Sosnovka locality.

Fig. 9. Elasenia uralica Becker, 1996; holotype TSNIGR Museum, No. 8/11406 (Becker, 1996, pl. II,
fig. 6); Karanurt locality.

Fig. 10. Kullingia concentrica Glaessner, 1979; specimen TSNIGR Museum, No. 10/11406 (Becker, 1996,
pl. 11, fig. 4); Karanurt locality.
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Taoaunna 111

Maxpodoccnnuu ceiBuikoi cepun Cpennero Ypaia u ammmHckoit cepun FOxxHoro Ypana.

@ur. 1, 3. Protodipleurosoma wardi Sprigg, 1949; mecronaxoxnenue Kapantopt: 1 —sk3. IHUI'P
my3eit, Ne 16/11406 (bekkep, 1996, tadm. 11, ¢ur. 1); 3 — ax3. IHUT'P my3eit, Ne 17/11406 (bekkep,
1996, Tabmn. 11, dur. 2).

@Qur. 2. Protodipleurosoma asymmetrica Bekker, 1996; ronorun LIITHUI'P my3eit, Ne 18/11406
(bekxkep, 1996, Tadmn. 11, ¢ur. 3); mecTonaxoxaenre KapaHiopT.

®ur. 4. Nemiana simplex Palij, 1976; ax3. THUT P my3eii, Ne 26/11406 (Bekkep, 1985, Tadma. XXIX,
¢wur. 6); mectonaxoxaenune lllnpokosckoe-1.

®ur. 5. Circulichnis montanus Vialov, 1971; 3x3. THUT P my3eit, Ne 59/11406 (bekxkep, 2013, a6 1,
¢ur. 9); mecronaxoxaeane Mai. Psiy3sik.

®ur. 6. Planomedusites grandis Sokolov, 1972; sx3. IIHUI'P my3eii, Ne 14/11406 (Bekkep, 1996,
tab6m. 111, pur. 7); mecronaxoxaeaue Kapantopr.

@ur. 7. Pollukia serebrina (Palij, 1969), Bergaueria perata Prantl, 1946, sx3. [IIHUI'P my3ei,
Ne 15/11406 (bekkep, 1996, taon. 111, dur. 6; bekkep, 2010, tadmn. I, pur. 12; 2013, tadiu. I, dur. 3);
MecToHaxox jeHrue COCHOBKA.

our. 8. Elasenia (?7) sp.; 3x3. HTHUI'P my3zeit, Ne 19/11406 (bekkep, 1996, tadn. 11, ¢wur. 7);
MecToHaxoxaeHne COCHOBKA.

Plate IIT
Macrofossils of the Sylvitsa group of the Middle Urals and the Asha group of the Southern Urals.

Fig. 1, 3. Protodipleurosoma wardi Sprigg, 1949; 1 — specimen TSNIGR Museum, No. 16/11406
(Becker, 1996, pl. 11, fig. 1); 3 — specimen TSNIGR, No. 17/11406 (Becker, 1996, pl. 11, fig. 2); Karanurt
locality.

Fig. 2. Protodipleurosoma asymmetrica Becker, 1996; holotype TSNIGR Museum, No. 18/11406
(Becker, 1996, pl. 11, fig. 3); Karanurt locality.

Fig. 4. Nemiana simplex Palij, 1976; specimen TSNIGR Museum, No. 26/11406 (Becker, 1985,
pl. XXIX, fig. 6); Shirokovskoe-1 locality.

Fig. 5. Circulichnis montanus Vialov, 1971; specimen TSNIGR Museum, No. 59/11406
(Becker, 2013, pl. I, fig. 9); Mal. Ryauzyak locality.

Fig. 6. Planomedusites grandis Sokolov, 1972; specimen TSNIGR Museum, No. 14/11406
(Becker, 1996, pl. 111, fig. 7); Karanurt locality.

Fig. 7. Pollukia serebrina (Palij, 1969), Bergaueria perata Prantl, 1946; specimen TSNIGR
Museum, No. 15/11406 (Becker, 1996, pl. III, fig. 6; Becker, 2010, pl. I, fig. 12; 2013, pl. 1, fig. 3);
Sosnovka locality.

Fig. 8. Elasenia (?) sp.; specimen TSNIGR Museum, No. 19/11406 (Becker, 1996, pl. 11, fig. 7);
Sosnovka locality.
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Ta6auna IV

Maxkpodoccunum ammHCKo# cepun (3uranckas csuta) FOxHoro Ypana.

@Our. 1. Jurtia paliji Bekker, 1996; ronotun [ITHUT'P myseit, Ne 9/11406 (bekkep, 1996, taomn. 111,
¢wur. 2); mecTonaxoxaenne KapaHiopT.

®wur. 2. Nimbia occlusa Fedonkin, 1980; sx3. THUI'P my3eii, Ne 13/11406 (bexkep, 1996, Tadm. 11,
¢ur. 8); mectonaxoxieane Kapaniopt.

®ur. 3. Nemiana simplex Palij, 1976; sx3. THUT'P my3seii, Ne 12/11406 (bekkep, 1996, Ta6n. 111,
¢ur. 9); mectonaxoxaenne KapaHiopTt.

®ur. 4. Medusinites applanatus Bekker, 1996; romotunr [IIHUT'P my3eit, No 11/11406 (bexkep,
1996, c. 123, puc. 4); mectoHaxoxaeHne Kuce-Apxa.

@ur. 5. Beltanella cf. gilesi Sprigg, 1947; sx3. THUT' P my3eii, Ne 6/11406 (bekkep, 1996, Tadn. 111,
¢ur. 3); mecronaxoxaenne COCHOBKa.

®ur. 6-7. Mammillichnis aggeris Chamberlain, 1971; mectonaxoxmenue Kapantopt: 6 —
ak3. LITHUT'P myszeit, Ne 75/11406 (bexkep, 2013, tadm. 11, dur. 10); 7 — sx3. IHUT'P my3eit, Ne 76/11406
(bekxkep, 2013, Tadmx. 11, dur. 11).

Plate IV
Macrofossils of the Asha group (the Zigan formation) of the Southern Urals.

Fig. 1 Jurtia paliji Becker, 1996; holotype TSNIGR Museum, No. 9/11406 (Becker, 1996, pl. 111,
fig. 2); Karanurt locality.

Fig. 2. Nimbia occlusa Fedonkin, 1980; specimen TSNIGR Museum, No. 13/11406 (Becker, 1996,
pl. II. fig. 8); Karanurt locality.

Fig. 3. Nemiana simplex Palij, 1976; specimen TSNIGR Museum, No. 12/11406 (Becker, 1996,
pl. 111, fig. 9); Karanurt locality.

Fig. 4. Medusinites applanatus Becker, 1996; holotype TSNIGR Museum, No. 11/11406 (Becker,
1996, p. 123, fig. 4); Kise-Arka locality.

Fig. 5. Beltanella cf. gilesi Sprigg, 1947; specimen TSNIGR Museum, No. 6/11406 (Becker, 1996,
pl. I, fig. 3); Sosnovka locality.

Fig. 6, 7. Mammillichnis aggeris Chamberlain, 1971; Karanurt locality: 6 — specimen TSNIGR
Museum, No. 75/11406 (Becker, 2013, pl. II, fig. 10); 7 — specimen TSNIGR Museum, No. 76/11406
(Becker, 2013, pl. 11, fig. 11).
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Taoauma V

Maxkpodoccunuu ammHckoi cepun FOxxuoro Ypana.

@Our. 1. Arenicolites isp.; 3x3. THUTP mys3eit, Ne 54/11406 (bekkep, 2010, Ta6n. 11, pur. 11; 2013,
tadn. I, gur. 2). B padote bekkepa (2013) mano aBa BapmaHTa MPUBSI3KU 3TOT0 00pasiia: B MOAMUCH
K (ororpaduu ykazaHo — p. 3uraH, 3MraHckasi CBUTa, a B pyOpUKe «MaTepuaiy onucanus — p. Mai.
Psiy3sik, OacuHCKasi CBHTa, KajJracHMHCKas Madka, MO BCEH BUIUMOCTH — MECTOHAXOXJeHHME Malr
Payssk.

®ur. 2. Beltanella zilimica Bekker, 1992; nmpotuBooTnedarok romoTuna, 3k3. LIHUT'P my3ei,
Ne 27/11406 (bekkep, 1992, Tabn. 6e3 HOMepa, ¢ur. 1, 2); MecToHaxOXk 1eHnEe bakeeBo.

®ur. 3. Barmia lobatus Bekker, 1996; ronotun LIHUT'P my3eit, Ne 4/11406 (bekkep, 1996, tadun. 111,
¢wur. 4); mecronaxoxaenue Kapaniopr.

®ur. 4. Bergaueria radiata Alpert, 1973; sx3. HHUI'P my3eit, Ne 55/11406 (bexkep, 2013, tadm. I,
¢bur. 4); mecronaxoxaenne COCHOBKA: a — OOIMMN BHJ CKOIUICHHS, CIIpaBa BBEPXY — TOJOTHII,
cJieBa BHI/I3y — OTIIEYATOK OT BbIIIABUICTO, BCpOHTHO, AHAJIOT'NYHOT' O MI/IHepaJ'II)HOI‘O O6pa3OBaHI/IH;
0 — TOJIOTHII.

@ur. 5. Lockeia avalonensis Fillion et Pickerill, 1990; sx3. ITHUI'P my3seii, Ne 74/11406 (bekxep,
2010, taou. 11, pur. 8; 2013, Tadm. 11, ur. 9); MmecTonaxoxieHUE YPIOK.

®ur. 6. Isopodichnus isp.; 3x3. IHUT'P my3seit, Ne 73/11406 (bekkep, 2013, tadu. 11, dur. 7);
MecTOHaxoxaeHue boi. Pay3sk.

Plate V
Macrofossils of the Asha group of the Southern Urals.

Fig. 1. Arenicolites isp.; specimen TSNIGR Museum, No. 54/11406 (Becker, 2010, pl. 11, fig. 11;
2013, pl. 1, fig. 2). The article by Becker (2013) shows two versions of attribution of this specimen: it is
Zigan River (the Zigan formation) in the figure caption and in the “Material” section of the description —
Mal. Ryauzyak River (the Basa formation, the Kalgas member), located apparently in the Mal. Ryauzyak
locality.

Fig. 2. Beltanella zilimica Becker, 1992; counterpart of holotype, specimen TSNIGR Museum,
No. 27/11406 (Becker, 1992, a plate without number, fig. 1, 2); Bakeevo locality.

Fig. 3. Barmia lobatus Becker, 1996; holotype TSNIGR Museum, No. 4. 11406 (Becker, 1996,
pl. I11, fig. 4); Karanurt locality.

Fig. 4. Bergaueria radiata Alpert, 1973; specimen TSNIGR Museum, No. 55/11406 (Becker, 2013,
pl. 1, fig. 4); Sosnovka locality: a — general view of accumulation, at the upper right — holotype, at the
bottom left — imprint of a probably similar mineral structure which fell out; 6 — holotype.

Fig. 5. Lockeia avalonensis Fillion et Pickerill, 1990; specimen TSNIGR Museum, No. 74/11406
(Becker, 2010, pl. I, fig. 8; 2013, pl. II, fig. 9); Uryuk locality.

Fig. 6. Isopodichnus isp.; specimen TSNIGR Museum, No. 73/11406 (Becker, 2013, pl. 11, fig. 7);
Bol. Ryauzyak locality.
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Ta6auna VI

Maxkpodoccunuu ammHckoi cepun (bacunckast csuta) KOxxnoro Ypana.

@Our. 1. Treptichnus pedum Seilacher, 1955; ax3. LIHUT'P my3eit, Ne 98/11406 (bekkep, 2010, c. 29,
puc. 6; 2013, puc. 4); mecToHaxoxieHHe MaHalicy.

®dur. 2. Rhombidictyon uphimus Bekker, 2013; ronorun LITHUTP my3eit, Ne 94/11406 (bekkep,
2013, Ta6m. I, dpur. 10); mecToHaxoxaeHne Mai. Psy3sk.

®ur. 3. Chondrites intricatus (Brongniart, 1828), Chondrites stellaris Uchman, 1999; sk3. IHUI'P
my3ei, Ne 56/11406 (bekkep, 2010, taba. I, gur. 4; 2013, tabdmn. I, dpur. 7); mecronaxoxaenre MaHnaiicy:
a — JIeTalib CKOILJICHUS CJICIIKOB, O — OOIIUI BU/J] TOBEPXHOCTH CO CJICITKAMH.

®wur. 4. Phycodes cf. coronatum Crimes et Anderson, 1985, Treptichnus isp.; 5x3. IHUT' P my3eii,
Ne 90/11406 (bekkep, 2010, ta6m. 11, ¢ur. 7; 2013, ta6n. III, dur. 8); mecTronaxoxneHue Manaiicy:
a — ()parMeHT MOBEPXHOCTH CO CJICIKAMU, O, B — OT/ICIbHBIC CJICIIKH.

Plate VI
Macrofossils of the Asha group (the Basa formation) of the Southern Urals.

Fig. 1. Treptichnus pedum Seilacher, 1955; specimen TSNIGR, No. 98/11406 (Becker, 2010, p. 29,
fig. 6; 2013, fig. 4); Manaysu locality.

Fig. 2. Rhombidictyon uphimus Becker, 2013; holotype TSNIGR, No. 94/11406 (Becker, 2013,
pl. 1, fig. 10); M. Ryauzyak locality.

Fig. 3. Chondrites intricatus (Brongniart, 1828), Chondrites stellaris Uchman, 1999; specimen
TSNIGR, No. 56/11406 (Becker, 2010, pl. I, fig. 4; 2013, pl. 1, fig. 7); Manaysu locality: a — detail
of casts’ accumulation, 6 — general view of the surface with casts.

Fig. 4. Phycodes cf. coronatum Crimes et Anderson, 1985, Treptichnus isp.; specimen TSNIGR,
No. 90/11406 (Becker, 2010, pl. II, fig. 7; 2013, pl. 111, fig. 8); Manaysu locality: a — fragment of the
surface with casts, 0, B — single casts.
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Taoauna VII

Maxkpodoccunuu ammHckoi cepun FOxxuoro Ypana.

®ur. 1. Furculosus carpaticus Roniewicz et Pienkowski, 1977; sk3. LIHUI'P my3eii, Ne 28/11406
(bexkep, Kumka, 1991, ta6un. 111, dur. 1); mecTonaxoxaeaue SImanTay.

@ur. 2. Sokolovichnites aff. angelicae Gureev, 1983; sx3. IIHUT'P my3eit, Ne 29/11406 (bexkep,
Kumika, 1991, ta6un. 11, pur. 5); mecroHaxoxaenue SImanTay.

®ur. 3. Helminthopsis cf. granulata Ksiazkiewicz, 1977; ax3. LIHUI'P my3eit, Ne 67/11406 (bekkep,
2013, taou. 11, ur. 1); mectonaxoxaeHne COCHOBKa.

®our. 4. Fustiglyphus annulatus Vialov, 1971; sx3. HHUI'P my3seit, Ne 62/11406 (bexkep, 2013,
tabu. I, pur. 15); mecronaxoxnenue Man. Pay3zsk.

@ur. 5. Monomorphichnus isp.; 5x3. THUI'P my3eii, Ne 78/11406 (bekkep, 2013, Ta6:. 11, dur. 16);
MecTOoHaxoxaeHue Main. Payssk.

@ur. 6. Oscillorhaphe telumis Bekker, 2013; romotun LIHUI'P my3eit, Ne 86/11406 (bekkep, 2010,
tabm. 11, gur. 12; 2013, tabdmn. 111, ur. 4); mecTonaxoxaeHne Mai. Psyssk.

®ur. 7. Harlaniella uralica Bekker, 2013; ronorun [IHUT'P my3ei, Ne 65/11406 (bekkep, 2013,
puc. 3); MmecToHaxoxaeHue Mai. Psyssk.

®dur. 8. Isopodihnus isp., 3x3. ITHUI'P my3zeit, Ne 72/11406 (Bekkep, 2013, tadn. 11, ¢ur. 6);
MecToHaxoxaeHue Main. Payssik.

@ur. 9. Oscillorhaphe venezoelana Seilacher, 1977; sx3. LITHUI'P my3eit, No 87/11406 (bekxkep,
2013, Tabm. 111, ¢ur. 5); mectonaxoxaenue Main. Psy3sik.

Plate VII
Macrofossils of the Asha group of the Southern Urals.

Fig. 1. Furculosus carpaticus Roniewicz et Pienkowski, 1977; specimen TSNIGR Museum, No.
28/11406 (Becker, Kishka, 1991, pl. IlI, fig. 1); Yamantau locality.

Fig. 2. Sokolovichnites aff. angelicae Gureev, 1983; specimen TSNIGR Museum, No. 29/11406
(Becker, Kishka, 1991, pl. II1, fig. 5); Yamantau locality.

Fig. 3. Helminthopsis cf. granulata Ksiazkiewicz, 1977; specimen TSNIGR Museum, No. 67/11406
(Becker, 2013, pl. 11, fig. 1); Sosnovka locality.

Fig. 4. Fustiglyphus annulatus Vialov, 1971; specimen TSNIGR Museum, No. 62.11406 (Becker,
2013, pl. 1, fig. 15); Mal. Ryauzyak locality.

Fig. 5. Monomorphichnus isp.; specimen TSNIGR Museum, No. 78/11406 (Becker, 2013, pl. 11,
fig. 16); Mal. Ryauzyak locality.

Fig. 6. Oscillorhaphe telumis Becker, 2013; holotype TSNIGR Museum, No. 86/11406 (Becker,
2010, pl. II, fig. 12; 2013, pl. 111, fig. 4); Mal. Ryauzyak locality.

Fig. 7. Harlaniella uralica Becker, 2013; holotype TSNIGR Museum, No. 65/11406 (Becker, 2013,
fig. 3); Mal. Ryauzyak locality.

Fig. 8. Isopodihnus isp., specimen TSNIGR Museum, No. 72/11406 (Becker, 2013, pl. 11, fig. 6);
Mal. Ryauzyak locality.

Fig. 9. Oscillorhaphe venezoelana Seilacher, 1977; specimen TSNIGR Museum, No. 87/11406
(Becker, 2013, pl. I11, fig. 5); Mal. Ryauzyak locality.
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Taoauua VIII

Makpodoccunuu ammHckoi cepun HOxxuoro Ypana.

@Our. 1. Acanthorhaphe incerta Ksiazkiewicz, 1977; sx3. HTHUT'P mys3eii, Ne 53/11406 (bekxkep,
2010, ta6m. 11, dur. 9; 2013, Tabdu. I, dur. 1), oTrieuaTok Ha MOOIIBE CI0s IECUAHUKA; MECTOHAX 0K ICHUE
Takatsi-1.

®Qur. 2. Torrowangea rosei Webby, 1970; sx3. HHUI'P myzeit, No 97/11406 (bekkep, 2010,
tabn. [, ¢ur. 8; 2013, Tabn. III, ¢ur. 14), TpOTUBOOTIEUATOK HA KPOBIE CIIOS MECUYaHUKA; MECTO-
HaxoxaeHne Takarel-2.

®ur. 3. Nereites cf. jacksoni Emmons, 1844; sx3. [THUI'P my3zeit, Ne 83/11406 (bexkep, 2010,
tabun. 11, pur. 10; 2013, Tabmn. 111, ¢ur. 1); mecronaxoxnerne Kapautoprt.

®ur. 4. Nereites macleayi Murchison, 1839; sx3. LIHUI'P my3eit, No 85/11406 (bexkep, 2010,
tabu. 1, ¢ur. 10; 2013, taodu. 111, dur. 3); mecronaxoxaeHue KapaHopr.

®ur. 5. Phycodes bilix (Ksiazkiewicz, 1977); sx3. LITHUI'P my3eii, Ne 89/11406 (Bekkep, 2010,
tabu. 1, ¢pur. 9; 2013, tabdmn. 111, pur. 7); mecronaxoxnenre KapaHiopT.

®ur. 6. Phycodes isp.; ak3. LIHUT'P wmy3seit, Ne 91/11406 (bekkep, 2013, Tabn. III, ¢ur. 9);
MecToHaxoxaeHue KapaHiopr.

®ur. 7. Punctorhaphe parallela Seilacher, 1977; k3. HHUT'P mys3eit, Ne 93/11406 (Bekkep, 2013,
tabmn. 111, gur. 11); mecToraxoxaenne Main. Psay3sk.

@dur. 8. Neonereites uniserialis Seilacher, 1960; sx3. LIHUI'P myzeit, Ne 81/11406 (bexkep, 2013,
taou. 11, pur. 20); mecronaxoxaenue boi. Payssk.

®dur. 9. Neonereites biserialis Seilacher, 1960; sx3. [IHUTP myseii, Ne 79/11406 (bekkep, 2010,
tadm. I, pur. 5; 2013, Tao6um. 11, pur. 17); mecToraxoxaenne KapaHiopT.

Plate VIII
Macrofossils of the Asha group of the Southern Urals.

Fig. 1. Acanthorhaphe incerta Ksiazkiewicz, 1977; specimen TSNIGR Museum, No. 53/11406
(Becker, 2010, pl. 11, fig. 9; 2013, pl. I, fig. 1), imprint on the base of the sandstone layer; Takaty-1
locality.

Fig. 2. Torrowangea rosei Webby, 1970; specimen TSNIGR Museum, No. 97/11406 (Becker, 2010,
pl. L, fig. 8; 2013, pl. 111, fig. 14), counterpart on the top of the sandstone layer; Takaty-2 locality.

Fig. 3. Nereites cf. jacksoni Emmons, 1884; specimen TSNIGR Museum, No. 83/11406 (Becker,
2010, pl. 11, fig. 10; 2013, pl. 111, fig. 1); Karanurt locality.

Fig. 4. Nereites macleayi Murchison, 1839; specimen TSNIGR Museum, No. 85/11406 (Becker,
2010, pl. 1, fig. 10; 2013, pl. 111, fig. 3); Karanurt locality.

Fig. 5. Phycodes bilix (Ksiazkiewicz, 1977); specimen TSNIGR Museum, No. 89/11406 (Becker,
2010, pl. I, fig. 9; 2013, pl. 111, fig. 7); Karanurt locality.

Fig. 6. Phycodes isp.; specimen TSNIGR Museum, No. 91/11406 (Becker, 2013, pl. 111, fig. 9);
Karanurt locality.

Fig. 7. Punctorhaphe parallela Seilacher, 1977; specimen TSNIGR Museum, No. 93/11406 (Becker,
2013, pl. I1I, fig. 11); Mal. Ryauzyak locality.

Fig. 8. Neonereites uniserialis Seilacher, 1960; specimen TSNIGR Museum, No. 81/11406 (Becker,
2013, pl. 11, fig. 20); Bol. Ryauzyak locality.

Fig. 9. Neonereites biserialis Seilacher, 1960; specimen TSNIGR Museum, No. 79/11406 (Becker,
2010, pl. I, fig. 5; 2013, pl. 11, fig. 17); Karanurt locality.
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Tao6auna IX

Maxkpodoccunuu ammHckoi cepun (bacuuckast csuta) KOxxnoro Ypana.

@Our. 1. Neonereites multiserialis Pickrill et Harland, 1988; sx3. THUI'P my3eit, Ne 80/11406
(bexkep, 2013, Tadn. 11, gur. 19); mecTonaxoxxaeHne MaHaiicy: a — (parMeHT CKOIIJICHHSI CJICTIKOB;
0 — OoJee WM MEHEee TTOJTHBIN CIIETIOK.

@Qur. 2, 4. lterichnus ternarius Bekker, 2013; mectonaxoxnenne Mawnaiicy: 2 — sk3. LIHUI'P
my3eit, Ne 71/11406 (bekkep, 2013, Tabu. 11, ¢ur. 5); 4 — ronorun HHUT'P my3eit, Ne 70/11406 (bekkep,
2013, taou. 11, ¢ur. 4).

®ur. 3. Palaeopascichnus delicatus Palij, 1976; sx3. THUI'P my3eit, Ne 88/11406 (bexkep, 2010,
tabmn. I, ¢ur. 2; 2013, tab6mn. 111, dur. 6); mecToraxoxaenne Manaiicy.

®ur. 5. Chondrites targionii (Brongniart, 1828); sk3. [IIHUI'P my3eii, Ne 58/11406 (bekkep, 2013,
tadmn. I, gur. 8); mectonaxoxaenue Mai. Psay3sx.

®ur. 6. Tuapseichnium radialis Bekker, 2013; ronorun LIHUI'P my3eii, Ne 100/11406 (bexkep,
2013, tab6um. 11, dur. 15); mecronaxoxaenne bomr. Pay3sk.

Plate IX
Macrofossils of the Asha group (the Basa formation) of the Southern Urals.

Fig. 1. Neonereites multiserialis Pickrill et Harland, 1988; specimen TSNIGR Museum,
No. 80/11406 (Becker, 2013, pl. II, fig. 19); Manaysu locality: a — fragment of casts’ accumuilation;
0 — more or less complete cast.

Fig. 2, 4. Iterichnus ternarius Becker, 2013; Manaysu locality: 2 — specimen TSNIGR Museum,
No. 71/11406 (Becker, 2013, pl. 11, fig. 5); 4 — holotype TSNIGR Museum, No. 70/11406 (Becker, 2013,
pl. 11, fig. 4).

Fig. 3. Palaeopascichnus delicatus Palij, 1976; specimen TSNIGR Museum, No. 88/11406 (Becker,
2010, pl. L., fig. 2; 2013, pl. 11, fig. 6); Manaysu locality.

Fig. 5. Chondrites targionii (Brongniart, 1828); specimen TSNIGR Museum, No. 58/11406 (Becker,
2013, pl. I, fig. 8); Mal. Ryauzyak locality.

Fig. 6. Tuapseichnium radialis Becker, 2013; holotype TSNIGR Museum, No. 100/11406 (Becker,
2013, pl. 111, fig. 15); Bol. Ryauzyak locality.
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Tadauma X

Makpodoccuiann almHCKol cepuu (0acMHCKas CBUTA, KajracuHckas nauka) FOxxnoro Ypaina.

®ur. 1. Pseudobergaueria baschkiricus Bekker, 2013; romorun [IHUT'P my3eit, Ne 92/11406
(bekkep, 2013, tabn. 111, ¢pur. 10); mecTonaxoxaenue Mad. Psyssk.

®ur. 2. Flexorhaphe crassa (Heer, 1877); ax3. THUT'P my3eit, Ne 61/11406 (bekkep, 2013, Tadm. 1,
¢ur. 14); mecToHaxoxaeHne Mai. Psy3sk.

®ur. 3. Neonereites renarius Fedonkin, 1980; sx3. [ITHUI'P myzeit, Ne 82/11406 (bekkep, 2013,
tabou. 11, pur. 18); mecToHaxoxaeHue Mair. Psy3sik.

®ur. 4. Diplichnites isp.; 3x3. HHUI'P my3eit, Ne 60/11406 (bekkep, 2013, tadu. I, dur. 11);
MecTOHaxoXienue Mai. Psay3sk.

@ur. 5. Nereites irregularis (Schathautl, 1851); sx3. THUIT'P my3eii, Ne 84/11406 (bexkep, 2013,
tabn. I11, gur. 2); mectonaxoxaenue bom. Payssik.

@dur. 6. Steinsfjordichnus turbidus Bekker, 2013; ronorun [IHUT'P my3eii, Ne 96/11406 (bekkep,
2013, Ta6m. 111, ¢ur. 13); MmecToHaxOXIeHNE 3UTaH-1.

@Qur. 7. Steinsfjordichnus brutoni (Whitaker, 1979); sx3. [IITHUI'P my3seir, Ne 95/11406 (bekxep,
2013, ta6um. 111, dur. 12); mecTonaxoxaeHue Mai. Psy3sk.

®ur. 8. Helminthorhaphe miocenica (Sacco, 1888); sx3. IIHUI'P myseii, Ne 66/11406 (bekkep,
2013, Tabm. I, dur. 16); mecToHaxoxaeHne MeHIUM.

Plate X
Macrofossils of the Asha group (the Basa formation, the Kalgas member) of the Southern Urals.

Fig. 1. Pseudobergaueria baschkiricus Becker, 2013; holotype TSNIGR Museum, No. 92/11406
(Becker, 2013, pl. I1I, fig. 10); Mal. Ryauzyak locality.

Fig. 2. Flexorhaphe crassa (Heer, 1877); specimen TSNIGR Museum, No. 61/11406 (Becker, 2013,
pl. I, fig. 14); Mal. Ryauzyak locality.

Fig. 3. Neonereites renarius Fedonkin, 1980; specimen TSNIGR Museum, No. 82/11406 (Becker,
2013, pl. 11, fig. 18); Mal. Ryauzyak locality.

Fig. 4. Diplichnites isp.; specimen TSNIGR Museum, No. 60/11406 (Becker, 2013, pl. I, fig. 11);
Mal. Ryauzyak locality.

Fig. 5. Nereites irregularis (Schathautl, 1851); specimen TSNIGR Museum, No. 84/11406 (Becker,
2013, pl. 111, fig. 2); Bol. Ryauzyak locality.

Fig. 6. Steinsfjordichnus turbidus Becker, 2013; holotype TSNIGR Museum, No. 96/11406 (Becker,
2013, pl. 111, fig. 13); Zigan-1 locality.

Fig. 7. Steinsfjordichnus brutoni (Whitaker, 1979); specimen TSNIGR Museum, No. 95/11406
(Becker, 2013, pl. 111, fig. 12); Mal. Ryauzyak locality.

Fig. 8. Helminthorhaphe miocenica (Sacco, 1888); specimen TSNIGR Museum, No. 66/11406
(Becker, 2013, pl. I, fig. 16); Mendim locality.
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Tadauna XI

Maxkpodoccunmu anmmHcKol cepuu (bacuHckas csuta) FOxHoro Ypana.

@dur. 1, 2. Spicodiscus siganus Bekker, 1990; mectonaxoxaenue 3uran-2: 1 — romorun LIHUT'P
my3eit, Ne 101/11406 (bexkep, 1990, c. 971, puc. 20); 2 — sx3. ITHUI'P myzeit, Ne 102/11406 (bekxep,
1990, c. 971, puc. 28; 2013, c. 56, puc. 20).

®ur. 3. Helminthopsis hieroglyphica Wetzel et Bromley, 1996; ax3. [ITHUT'P my3seii, Ne 68/11406
(bekxep, 2013, Tabmx. I, dur. 2.); mecTonaxoxaenne Hyrym.

@ur. 4. Monocraterion (?) tentaculum Torell, 1870; sx3. IHUIT'P my3eit, Ne 77/11406 dparmeHT
OJTHOT'O M3 TPYNIBI MEIIKOBHIHBIX OTIEYaTKoB, BUJ cOoKy (bekkep, 2010, tabn. 11, ¢ur. 3-6; 2013,
tabn. 11, pur. 12-15); mecTonaxoxaenue MaHaiicy.

®dur. 5. Kuckaraukia multituberculata Ivantsov, Novikov et Razumovskiy in Razumovskiy et
al., 2015; ronorun I1IMH, Ne 5525/4 (PasymoBckuii u np., 2015a, Tabxn. I, dur. 2); mecroHaxoxaeHmNe
Kyxkkapayxk.

Plate XI
Macrofossils of the Asha group (the Basa formation) of the Southern Urals.

Fig. 1, 2. Spicodiscus siganus Becker, 1990; Zigan-2 locality: 1 — holotype TSNIGR Museum,
No. 101/11406 (Becker, 1990a, p. 971, fig. 26); 2 — specimen TSNIGR Museum, No. 102/11406 (Becker,
1990a, p. 971, fig. 2B; 2013, p. 56, fig. 20).

Fig. 3. Helminthopsis hieroglyphica Wetzel et Bromley, 1996; specimen TSNIGR Museum,
No. 68/11406 (Becker, 2013, pl. 11, fig. 2); Nugush locality.

Fig. 4. Monocraterion (?) tentaculum Torell, 1870; specimen TSNIGR Museum, No. 77/11406
fragment of one of the groups of sack-like imprints, side view (Becker, 2010, pl. 11, fig. 3-6; 2013, pl. 11,
fig. 12-15); Manaysu locality.

Fig. 5. Kuckaraukia multituberculata Ivantsov, Novikov et Razumovskiy in Razumovskiy et al.,
2015; holotype PIN, No. 5525/4 (Razumovskiy et al., 2015a, pl. I, fig. 2); Kukkarauk locality.
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