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BBEJIEHUE

Axmyanvnocmo padomol.

IOro-octok  Cubupckoit mnatrgopmMbl BXOJUT B COCTaB OJIHOTO U3 KPYIMHEUIINX
HedTera3oHoCcHbIX OacceiiHoB Poccun. IIpoJyKTHBHBIMH TOPU30HTAMHU SABISIOTCS BEHACKHE U
HIDKHEKeMOpHuiickue ocasouHble mociefoBatenbHocTd.  Crparturpadusi BepxXHEro JoKeMOpus
Cubupckoil miuargopMbl U B YaCTHOCTH BEHJA pa3paldaThIBACTCSA U COBEPIICHCTBYETCS OOJBIION
rpynmnoi crenuanucroB yxxe MHoro jer (Pemenuss Bcecoroznoro.., 1983; Pemenust uerseproro..,
1989, lllenduns, 1991; Crpaturpadus HedrerazoHocHbix..., 2005; lemun, 2007; KouneB u np.,
2018; MenbaukoB, 2018 u 1p.). OmHAKO 10 CUX MMOP HET €AMHCTBA BO B3TJIAAaX HA MOJIO0KEHUE TPAHMI]
O0MMX W PpErHOHATBHBIX CTpaTurpaduyeckux monpasaeneHuii Ha Cubupckoi maardopme.
BoszpactHoe 06ocHOBaHME M KOPPEISIHS BEPXHEAOKEMOPHIICKIX OTIIOKEHUN B pa3pe3ax BHYTPECHHUX
U 00paMIISIONIUX TEPPUTOPUI HE BCEr/la OJJHO3HAYHA, & CTpaTUrpauueckue CXeMbl pa3HbIX PETHOHOB
Cubupckoii minardopMel TpyaHO corocTaBUMBbL. CIOXKHUBILASACS CUTyalUs OOBACHSIETCS MHOXKECTBOM
NPUYHMH: CIIO)KHBIM T'EOJIOTHYECKUM CTPOCHHEM ocagoyHoro uexja CuOHpCKoil TmaTdOpMBI,
CHOPAaIUYHOCTHIO TAJICOHTOJIOTHUECKUX M W30TONMHBIX JAHHBIX, PA3HOH CTETEHBIO JOCTYITHOCTH M
U3Y4YEHHOCTH OIOPHBIX pa3pe3oB, a TaKXKe HEBO3MOXHOCTbIO HX IMPSIMOIO COIOCTABIECHHUS CO
CTPaTOTUIMYECKUMHU pa3pe3amu  Boctouno-EBpomneiickoit mardopmel  (BEIT). He wmenbimeit
poOJIeMO SIBIIIETCS] KOPPEJSALUS HIDKHETO U BEpXHEro oTnaenoB BeHna OOmiel crpaTurpaduyeckoit
mkansl Poccun (OCIL) ¢ spqnakapuem MexnyHapoaHo# xpoHocTpaturpaduueckoit mkansl (MXCI).
[TpuBnekaemble MajaeOHTOIOIMYECKHE METO/IbI U, B YACTHOCTH, HCIOIb30BAHNE MUKPODOCCHIINHI U3-32a
pa3sHOYTEHUs pe3yJbTaTOB HE BCErja CIIOCOOCTBOBAIM PELICHUIO 3THX NMpoOJieM, a MHOIJA JlaXe U
yCyryOJsuid WX, BBI3bIBAas TOHSTHBIM CKEICHUC Yy psija TeonoroB. Bmecte ¢ Tem, Onaromaps
MIOBCEMECTHOMY DPACHIMPEHHIO MHKPOMAJICOHTOJIOIMYECKIX HWCCIICAOBAaHUI B TIOCIEAHHE TOIBI U
HAaKOIJICHUIO HOBBIX JIaHHBIX MOTEHIMAJ 3TOW TPYIIbl HCKONAEMbIX MUKPOOPTaHU3MOB HEYKJIOHHO
pacrer.

HameTuBiumiicst B mocieaHue rofbl NpOrpecc B M3YYEHUH AOKEMOPHICKUX MUKPOPOCCUIHMA
CBSI3aH C OTKPBITHEM B  pa3pe3ax BeHAa/dAMakapuss MHpa KpPYINHBIX, pPa3HOOOpa3HO
OpHAMEHTUPOBAHHBIX aKPUTApX. DTU OMOTHI ObLIM OOHApPYX EHbI OTHOCUTEIIBHO HEIaBHO M BCE eIl
HaXOJATCS B CTaJMU aKTMBHOTO M3Y4eHHUs. XapaKTEepHbIH, JETKO y3HaBaeMblil OOJMK, BBICOKOE
TaKCOHOMHYECKOE pa3HOO0Opasue, a TakKe MIMPOKOEe reorpapuuecKkoe pacrnpoCTpaHEHUE MO3BOJISIOT
CUMTATh ATy TPYNIy OHOCTpaTHrpadUyYecKu MEPCHEKTUBHON JJIs pEIIeHHs] PEerHOHAIBHBIX U Ooee
00MIMX cTpaTurpapuuecKux 3ajau.

Ha Cubupckoii miargopme noio0Hbsle akaHTOMOp(dHBIE MUKpOohoccunnu u3BecTHbI ¢ 1980b1x

ronoB. OJIHAaKO, W3-3a PA3JIMYHBIX TAKCOHOMHYECKUX TOJXO0JI0B WJIM ONIMOOYHOCTH OMpEeIeHUN Ha
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pPaHHMX 3Tanax W3Y4YEeHUs, OHU 0 CHUX IOP LUTHPYIOTCS B JHUTEpaType IMOJ pa3HbIMU BUIOBBIMU U
POZIOBBIMH Ha3BaHUSMHU B COCTaBE PAa3HBIX CTPATUTPapHUECKUX KOMIUIEKCOB OT BEpPXHEro pudes a0
keMOpusi (Pemenus yerBeproro.., 1989; Karamor opranndeckwmii.., 1990; Crpaturpadus
He(dTerazoHocHbIX.., 2005). Pa3po3HEHHOCTh MaHHBIX B PEIKUX H3JAHUAX, CIUIIKOM KpaTKUE
ONMMCAHUA U YacToe OTCyTcTBHE (oTorpaduueckux Hu300paKeHHl B CTapblx paboTax, a Takxke
BHIOOPOYHBIEC PEBU3UU OTACIBHBIX TAKCOHOB 0€3 KOMIUIEKCHOTO aHalii3a BCTPEYAEMBIX MHUKPOOHOT
(Kosocora, 1991; Moczydtowska et al., 1993; Moczydtowska, 2005) mo cux mop 3aTpyaHSIOT
UCIIOJIb30BaHUE ATOr0 MaTepuaa Juis OuocTpaTurpaguueckux moCTpOSHUH.

B pe3ynbrare HacTosSIIMX HCcleqoBaHUN MUKpodoccuinu ObuTH 0OHApYKeHBI B Oosiee ueM 40
CKBaXMHAX BHYTPEHHUX paiioHOB Cubupckoit mimardopmbl. K yxe omyOIMKOBaHHOMY MaTepuaty
n00aBUJIOCH  OOJBIIOE  KOJMYECTBO HOBBIX HAXOAOK, a MEKIYHApOIHBIA ONBIT H3Y4YECHUS
OJIHOBO3PACTHBIX MUKPO(OCCUIINIA 3aMETHO MPOJABUHYI OOIIME MPEICTaBICHHS 00 UX TAKCOHOMHH U
nuana3oHax —pacnpocTtpaHeHus. CroxuBliuecss OOCTOSTENbCTBA  00ECHEYHIM  BO3MOXHOCTH
NPOBE/ICHUS JTaBHO HEOOXOIMMOW PEBU3MM M TEPEOLEHKHM HMMEIOIIErocs MaTepHhaia, 4To W OBLIO
peanu30BaHo B HACTOAIICH padoTe.

Llenv pabomot.

Heranuzanus PernonanbHOl — crpaturpaduueckoid  cxembl Ioro-soctoka Cubupckoit
1atopmbl o GuocTpaTurpa@uIecKuM JaHHBIM.

3aoauu uccneoosanui.

1. Msyyenuwe mo JIUTEpaTypHBIM JaHHBIM BEPXHEIOKEMOPUNCKHX OTJIOKEHUN TallaKaHCKOMN
CBHUTHI, BWJIIOYAHCKOIO, HENCKOI'0 U THPCKOTO TOPU30HTOB, BCKPBHITHIX OypeHHEM Ha
tepputopun Hencko-boryobunckoro, IIpeanaromckoro, Crormxepckoro u AHabapckoro
paitonoB Boctounoit Cubupu.

2. BrolieneHne opraHoCTEHHBIX MUKPO(QOCCHINN U3 TEPPUTEHHBIX MOPOJ METOJOM IIAAsIIeH
MarieparmH.

3. M3ydeHme TaKCOHOMHYECKOTO pa3HOOOpa3Hs, a TaKKe BBIIBICHHE NPEICIOB W
3aKOHOMEPHOCTEH BEPTUKAJIBHOTO H  JIATEPAbHOTO  PACHpeleNieHHs]  acCOLMAIIiA
MUKpO(hOCCHIni

4. AHanu3 pacrpoCTpaHEHMs HJIMAKAPCKUX aKaHTOMOPGHBIX OHMOT MHUpa M UX BEHJCKUX
aHasioroB B Boctounoit Cubupu.

5. Ouenka OuoctpaTUrpapu4eckoro MOTeHIHaNa MHKPO(OCCHINNA BHYTPEHHUX palOHOB
Cubupckoii mnathopmMbl M YTOUHEHUE TPAHUL] CTPATUTpaPUUECKUX Opa3IeIICHUI.

6. MOHOFpa(bI/I‘-ICCKOC OIMMCAHUC HOBBIX U XaPAKTCPHBIX TAKCOHOB.



Daxkmuueckuit mamepua.

B ocHOBY pa0oTHI JIETJIN CBEIEHHs 110 BCEM OCHOBHBIM MECTOHAXOXKICHHSAM aKaHTOMOP(HBIX
OMOT LEHTPAJBbHBIX M IOr0-BOCTOYHBIX Tepputopuii Cubupckoii muatdopmsl. [loMmumo cBeneHuit u3
JUTEPATypHBIX MCTOYHHKOB, B PabOTE MCIIOJIB30BAaHbl OPUTMHAJIBHBIE JaHHBIE, IMOJIYYEHHbIE B
pe3ynbTaTe HW3y4deHUs pabodeil majgeoHToJornyeckon koyueknuu B.A. PymaBckoi, a Takke
COOCTBEHHOW KOJUIEKIIMU. AHanmm3upyembie B pabote oOpasmbl (okoso 300 miT.) ObUM OTOOpaHEI U3
TAJIAKAHCKOM CBUTHI, BHJIIOYAHCKOTO (OCTHYMHCKAs, XOPOHOXCKasi CBHTBI), HEICKOro, (Tajaxckas,
NapUIMHCKAasA, KypCOBCKas, OECIOpAXCKas, bIHaXCKas W XapbICTaHCKas CBUTBHI) M TUPCKOro (Orokckas
CBUTA) TOPU30HTOB BHYTPEHHUX pailoHOB Cubupckoil miardopmsl. B xone paGoTel Oblna nM3ydeHa
IPEJCTAaBUTENIbHA  KOJUIEKLUs IIOCTOSIHHBIX —IIpernapaToB, HacuuThiBarouass rmnopsaaka 2300
sk3eMIuIsipoB. Yacts kosekuuii B.A. PynaBckoil xpaHuTcs B naneoHrosnoruueckom mysee BHUI'PU,
ocTaJbHbIe KOJUIEKIUU - B Jiabopatopuu nutojoruu u Ouoctpaturpaduu UI'TI PAH (r. Cankr-
[TetepOypr).

Hayunaa noeusna. BuepBble IonydyeHa JeTajbHas MAJEOHTOJIOTHYECKasl XapaKTepUCTUKA
HIDKHEH TEPPUTCHHOM YacTH OCaZOYHOTO 4YeXJia BHYTPEHHUX paiioHoB CuOupckoit miatdopmsl. B
HE(TEra30HOCHBIX OTJIOKEHHUSX BHJIIOYAHCKOTO, HEICKOTO M HIDKHEH 4acTH THPCKOTO TOPU30HTOB
ycraHoBJieHO 53 Buaa mukpogoccuiuid. [IpoBeaeHo MoHorpaduyeckoe onucaHue 8 HOBBIX TAKCOHOB.
OnpeneneHo MONOKEHHE HEKOTOPBIX HUTYATHIX MHUKPO(OCCHIMH B CUCTEMATUKE COBPEMEHHBIX
OpraHu3MoB. PexkoHCTpyHMpoOBaH MK Pa3MHOKEHHUS HOBBIX Bojopocieit Nepia calycina, sp. nov.
YTOYHEHO NOJIOKEHUE M BIIEPBBIE ONPEIEICHBl 3aKOHOMEPHOCTH DPACIPOCTPAHEHMsI aCCOLMALAN
MHUKPO(GOCCHINNA B CTPATOTUIIMYECKOI MOCIE0BAaTEIbHOCTU OTI0XkeHuH. [loka3aHo, 4To mosiBieHue
OoraTblX HENCKHUX aKaHTOMOP(QHBIX accolUaliii B BEpXHEAOKEMOPHICKUX OTiOoXkeHUsX Cubupckoi
1aTGopMbl OTBEYAET OIPENEICHHOMY 3BOJIIOIMOHHOMY DPYOE€XKY B HCTOPUHU Pa3BUTHS JIPEBHUX
MHUKpOOpranu3MoB. OJHaKO BEPTHUKAIbHOE M JIaTepalibHOE paclpesieleHne MHUKpPO(OoCCHINi B
TEPPUTCHHBIX  IIOCJIEJOBATEIBHOCTAX  BWJIIOYAHCKOIO, HENCKOTO M  TUPCKOTO  TOPU30HTOB
OTIPEAEISAIOCh JIOKAIbHBIMU YCIOBUSIMH, CYIIECTBYIOIIMMHU B BEHICKOM OacceiiHe Ha KakJIOM JTarie
ero pa3Butus. [1o 44 n3ydeHHBIM CKBaXMHAM COCTaBJIEH KaTaJor PAcIpOCTPaHEHMs] OPraHOCTEHHBIX
MuKpodoccunuii (npunoxenenue I1).

Ilpakmuueckoe 3nayenue. YTOUHEHbl OOBEMBI M TPAHMIBI HI)KHETO M BEPXHErO OT/AEJIOB
BEHJ]a, a TaK)Ke HENCKOr0 PETMOHALHOTO TOPH30HTa Ha IOro-BocToke CHOMPCKON MIaTgopMBblI.
Toprunckas cBuTa mo OHocTpaTurpa@uueckuM TaHHBIM OTHECEHAa K BEHJAY. BbIeneHbl TaKkCOHBI
Y3KOTO  CTPAaTUTpaUuecKoro paclpoCTpaHEHHs, KOTOpble MpPEIOKEHBl Uil BKIIOYEHUS B
PernonaneHyto crpaturpagMueckyro CXeMy B KauecTBe IMaJCOHTOJOTHYECKON XapaKTepUCTUKU

HCIICKOT'O U BerHeﬁ qacTHu HaHBHeTaﬁFHHCKOFO TOpPHU30HTOB. HOJ’Iy‘IeHHBIe IMaJICOHTOJIOTHYCCKHE
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JAHHBIE HMEIOT OONbBIIOE 3HAYCHWE [IJIsi PETHOHAIBHOW cTparurpaduu: Tpu  pa3padoTke
CTpaTurpaUIecKoil CXeMbl HOBOTO TOKOJICHHS, B MEXKPETHOHAIBHBIX KOPPEIAIUAX, a TaKkKe Mpu
NAJICOIKOJIOTUIECKHUX U NTasIe0(ananbHbIX PEKOHCTPYKIIUSX.

3auwguniaemole nonoxHceHun.

1. B BepxHEI0KeMOPUICKHX OTJIOKEHUSX BHYTPEHHHX paiioHOB CHOMPCKO# 1iat¢opMbl
(Hencko-botyobunckuii, [IpeanaTomckui, CrorKkepcKkui, AHabapckuii) OOHapyKEeHbI
OpPraHOCTEHHBbICE MHUKPO(OCCHIINK XOpOIIeH COXpaHHOCTH, OTHecCeHHbIe K 30 pomam u 53 Bugam, u3
HUX 8 TAKCOHOB - HOBbIE. B cocTaBe HEMCKOM OMOTHI BRISIBIICHBI IPEACTABUTEH MOATPYII: aKpUTAPXU
(80 % oT Bcero BHIOBOrO pa3HOOOpa3usi OOHAPYKEHHBIX TAKCOHOB), CHHE3eseHble Bogopociu (13 %)
u ipoonematuku (7 %).

2. Crparurpadguueckoe M JarepajbHOE pachpeneieHrne MUKPO(OCCHIMA B BEHICKUX
OTJIOKEHUSAX M3YYEHHOW TEPPUTOPUU CBSA3AHO C TPAHCTPECCHUBHO-PErPECCUBHBIMH  IHKJIAMU
OCaJKOHaKOIUIeHUs. YcTaHoBiIeHO 9 accommaruii mukpodoccunuit: 1 ¢ Leiosphaeridia sp., Ila ¢
Leiosphaeridia sp. — Talakania obscura, 116 c Leiosphaeridia sp. — Nepia calycina, Illa ¢
Appendisphaera tenuis — ?Appendisphaera tabifica — Talakania obscura, 1116 ¢ Appendisphaeratenuis-
Tanarium tuberosum — Verruculatasphaera protea, IIIs ¢ Appendisphaera tenuis — Hamakinia sp. —
Nepia calycina, IIIr ¢ ?Polygonium cratum, IVa ¢ Oscillatoriopsis sp. — Siphonophycus sp., IV6 ¢
Vanavarataenia insolita — Siphonophycus sp. O6eanennsie accouumaruu (I, Ila, 116, IVa, 1V0)

PaCIpOCTPaHCHbI B OTJIOKCHHAX, OTBCUAIOIINX HaYaJIbHOM CTaguu TPAHCIPECCUU U 3aBCpHIaIOHIeﬁ

daze perpeccun, Oorateie akaHToMopHble accorumaruu (IIla, 1106, IIB, IlIr) — makcumymam
TPAHCIPECCUH.
3. VYcTaHOBIIEHO MOJIOKEHUE CUOUPCKUX aKaHTOMOP(HBIX accolualuii MUKpoQOCCHIHi B

O6meit 1 MexnyHapoaHoi crpaTurpaduueckux mkanax. OpHaMEHTUPOBAaHHBIE MHUKPODOCCHUIUU
pacmpocTpaHeHbl B OTJIOKEHHIX ¢ Bo3pacToM 630-540 muH. neT. PacuBer akaHTOMOP(HBIX aKpUTapX
npuuiesncst Ha uaTepBas 580-560 MIH. j1eT. 3HAaYUTENIbHOE UX COKpALIeHHEe MPOU30LLI0 0KoJIo 560-550
MJIH. JIET Ha3aJ] U coBnajo ¢ rinodanbHbM C-coObitrem lllypam-Bonoka. /lnana3on cyiiecTBoBaHUs
HETICKOM, TOPTUHCKOW W ypUHCKOW Omor CuOupckoi miardopmel orpanndeH wHTEpBaioM S580-560
MJIH. JIET.

4. JHeranuszupoBana PermonanpHas ctpaturpadudeckas cxema roro-soctoka CubHpckoit
miathopmbl. ['paHuMila HIDKHETO W BEpXHEro OTAenoB BeHAa B Hemcko-boryoOuHckoM,
[Ipeanatomckom, CrormkepckoM 1 AHaOapCKOM paiioHaX COTIOCTABJICHA C MOJOIIBOM BUIIFOUYaHCKOTO
ropu3oHTa, a B [laroMckom paiioHe - ¢ KpOBJIeH KM JOJIOMUTOB HIDKHEH YacTH 0apaKyHCKOW CBUTHI
JaJIbHETAUTMHCKOM Ccepuu. BUWIIOYAHCKMI M HENCKUM TOPU30HTHI OTHECEHBbl K HUJKHEM 4YacTu

BCPXHETO BCHIA. FpaHI/IIIa HECTICKOTO W THUPCKOI'O0 TOPU3OHTOB IIOMEIICHA B OCHOBAHHUEC BerHeﬁ
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MOJICBUTHI OFOKCKOM CBUTHI. TOpruHCKas cBUTa bepe3oBCKOW 30HBI OTHECEHA K BEHIY. TaKCOHBI
Y3KOTO CTpaTUTrpadudecKoro WHTEpBalla PacHpOCTPAHCHUs, BBIICICHHBIE B HEIICKOM TOPU30HTE H
YPUHCKOM CBUTE JAJIBHETAMTMHCKOTO TOPHU30HTA, IPEIJIOKEHO BKIOYUTH B PernonanbHyro
CTpaTurpaUyecKyr0o CXeMy HOBOTO IIOKOJIEHHS B KayeCTBE MMKPOMAJICOHTOJIOTHYECKON
XapaKTEPUCTUKU CTPATOHOB.

Anpobayusa pe3ynomamoe padomol.

Pe3ynbrarhl nuccepTaniMoOHHON paboThl JOKIAABIBATNCH U 00CYKIAIHCh HA BCEPOCCUHUCKUX H
MEXIYHApOAHBIX KOH(pEepeHIUsx u coBewmaHusix: «CoBpeMeHHas pOCCHIICKas MajJCOHTOIOTUS
(Mocksa, 2004); «Palaentological Association, 48 Annual Meeting» (JTmis, 2004); «Precambrian to
Palaeozoic Palaeopalynology and Paleobotany» (Jluexx, 2005); «PaccBer u 3akaT BEHJICKOM
(ammakapckoii) 6uote» (MockBa, 2007); «['eomumanudeckas sBomonus autochepsr LleHTpansHO-
Asmankoro moxaBwkHoro mosicay  (Mpkyrck, 2007): LV, LVII, LXI, LXIV ceccun
[MTaneonromoruueckoro odbmiectBa (Cankr-Iletepoypr: 2009, 2011, 2015, 2018); «Neoproterozoic
Sedimentary Basins» (HoBocubOupck, 2011); XV  MHKpONaJCOHTOJOIHYECKOE COBEIIaHUE
(Tenenmxuk, 2012); | IManeoansronoruyeckas koHdepenuus (Mocksa, 2013); 30 IAS Meeting of
Sedimentology (Manuectep, 2013).

ITo Teme muccepramuu omyOnukoBaHo 25 paboT, U3 HUX S5 — B PEIEH3UPYEMBIX HAaYyYHBIX
u3nanusx u 20 - B TeMaTHYEeCKUX COOPHUKAX CTaTel M Te3nMcax HAYYHBIX KOH(EpEHINIT 1 COBEIaHMA.
UccnenoBanust mnpoBoauiauch npu (unancoBoit mnopuaepxkke Ilporpamm Ilpesmaumyma PAH
«[Ipobnemsl 3apoxaenust 6unochepsl 3emun u ee sBosorum» (Ne 25, 2004-2005 rr.; Ne 18, 2006-2008
rT.), «[Ipoucxoxnenue 6uochepsl u 3BomtoLUs reo-Ouonorndeckux cucreM (Ne 15, 2009 r.; No 24,
2010 r.; Ne 28, 2012-2014), a Taxxe rpantoB PODU (Ne 07-05-00906, 2007-2009; Ne 11-05-00813,
2011-2013 rr.;14-05-00415, 2014-2016 rr.; Ne 17-05-00418, 2017-2019 rr.).

Oovem u cmpykmypa padomeoi.

Huccepranus o6bemMomM 207 CTpaHUIl COCTOMT W3 BBEICHHUS, 5 TIaB, 3aKIIOYEHHS, CITMCKa
COKpAIICHUH, CHUCKa JUTEpaTyphl, BKIOYaromero 192 HanMeHOBaHHS, W3 KOTOPBIX 74 - B
MEXTYHAPOHBIX U3JAHUIX, a TAKXKE ABYX MPWIOKEHUH. TeKCT auccepTaluy MPOMLIIOCTPUPOBaH 27
pUCyHKamMH U 25 maneoHTojorudyeckumu (otoradbnuuamu (mpuinoxkenue |). Pacmpoctpanenue
MUKPO(QOCCHIIHMIA MO CKBaXMHAM BHYTPEHHHUX paiioHoB Cubupckod miardopmsl mpuBeneHo B 46
tabnuiax (mpuioxenwue ).

bnazooapnocmu. ABTOp BBIpaOXKaeT TIIYOOKYIO OJIarOapHOCTh HAYYHOMY DPYKOBOIUTEIIO
E.T". PaeBcKkoii 3a IIEHHBIE COBETHI U MOPATBHYIO MOJIEPKKY Ha BCEX ATAmax MOJrOTOBKU U HAIMMCAHUS
muccepraiuu. OtnenbHas npusHatenbHOocTh A.b. Ky3HemoBy 3a mpakTudeckoe cOACHCTBHE H

OpraHM3al[IOHHYIO TIOMOIb B 3aBepliaroluil nepuoj padorel. MckpeHHsss OxaromapHOCTh
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corpyaaukam JlaGopaTtopum maneoHTosorun W crparurpadun gokemopuss MHIT CO PAH
(r. HoBocubupck) JI.B. I'paxxnankuny u K.E. HaroBuiuny 3a nojie3Hsle 1 HHTEPECHbIE TUCKYCCUU TTO
npobiemaM crpaturpaduu W MAJCOHTOJOTMU JOKeMOpHs, a Takke 3a MPeJoCTaBICHHYIO
BO3MOKHOCTB 110 oTorpadupoBanmio JokeMOpuiickux Mukpodoccunmii. Ocobas 6imarogapuocts b.b.
KouneBy 3a kpuTHUYECKHE 3aME€UaHus [0 BOMPOCAM PErHoHaNbHON reojoruu Cubupckoi miargopmsl,
nepeaanHblii (paKTHUECKU MaTepuasl (JUTOJIOTHYECKHE KOJIOHKH, KaMEHHBIH MaTepuall), a TakKkKe
JPY’KECKOE pacIoIOKEHHE M TOMOIIs B MpOIECCe HamMCaHWs AuccepTanuud. ABTOp OjaromapeH
A.B. IBaHOBCKOW 3a MpenocTaBieHHbIE 00pa3ilbl KepHa MO CKkBakuHaM Hrolicko-Ileneimyiickoi
30Hbl. OTAenbHAs MpU3HATENBHOCTH Omkaimmm kosieram wHeTHUTyra UITJ[ PAH (r. CaHkr-
[Terepoypr) C.A. bymmuny, A.b. Bpesckomy, T.C. 3aitnesoii, 1.K. KozakoBy A.b. KoroBy, E.A.
Kymum, M.P. I1aBnosy, FO.B. [1norkunoii, B.H. IlonkoBsipoBy, E.b. CansuukoBoit, A.b. Tapacenko,

E.B. TonmaudeBoii 3a MMOAACPIKKY U APYIKECKOC YHaCTUC Ha BCECX ITAllaX pa6OTBI.



1. COBPEMEHHOE COCTOSHME CTPATUTPA®UYECKOM IIKAJIbI
BEHJIA FOI'0-BOCTOKA CUBUPCKOU ITJIAT®OPMBI

1.1. COTIOCTABJIEHHME OBIIEN CTPATUT PA®UYECKOM LIIKAJIBI POCCUU U
MEXJIYHAPOJITHOM XPOHOCTPATUT'PA®UYECKOM IITKAJIbI

CymecTByIomume pasHorjacus B CTpaTUrpapUuecKuX BBIBOJAX MPHU KOPPEIALUU OTIIOKEHHH
BeHna Cubupckoil mmaTgopmbl OOYCIOBICHBI BO MHOTOM HEONPEAEICHHOCTBIO B PACUJICHEHUHU
BEHJICKOM cucTeMEl, a Takxke B contoctaBienny OCI n MXCIII.

Benn kaxk moapazaenenue OCII 6bur mpemnmoken b.C. CokojioBBIM M BKJIIOYand B ceOs
OTJIOKEHUSI IOCIEAHET0 B IPOTEPO30€ JIEJAHWKOBOIO BMM30/la M TPAHCTPECCHBHO 3aJlErarollue
0CaJIOUHBIE MOCIIEN0BATEIILHOCTH, OXapaKTePU30BaHHbIEC 3AMAKAPCKUMHU MSATKOTEIbIMUA OpraHU3MaMu
(Coxomnos, 1964, 1980, 1995). Benackas cucrema 0bl1a opunmanbHo yreepxaeHa B 1990 r na Bropom
Bcecoroznom coBemanuu mo o6muM Borpocam pacuieHenust gokemOpust CCCP (CemuxartoB u ap.,
1991; IlocranoBienus MexBe1OMCTBEHHOIO.., 1992). CTparoTMNMYeCKOil MECTHOCTHIO pa3BUTHUS
BEHJICKMX OTJIOXEHUU OblUIa TMpUHATA TEPPUTOpPUHU 3amaaa, cesepo-3zamana BEII, or Bonsiu u
[Tononuu Ha 1ore q0 KOro-Bocrounoro benomopss Ha ceBepe (Benackas cuctema.., 19856)

B OCIII Benn pacuieHeH Ha JiBa OT[ena — HIDKHUK U BepxHuil (puc. 1; CemuxaToB u Ap.,
1991). K HmKHEMy OTIENly OTHECEHBI JICIHHUKOBbIC OOpa30BaHUs W BYJIKaHOTCHHO-OCAJIOYHBIC
nocjeA0BarenbHOCTU. [Ipy 3TOM KOJIMYECTBO JIEIHUKOBBIX TOPU30HTOB, BBIJENISEMBIX B IO3/HEM
pOTEPO30€ MUPa Pa3HBIMHU HCCIEI0BaTEISIMH, BapbupyeT oT n8yx a0 msatu (Knoll et al., 2004, 2006;
Walter et al., 2000; Chumakov, 2007 u ap.), 4TO BHOCHT 3JIEMEHT HEONPEICICHHOCTH B YCTAHOBJICHUH
HKkHe#d rpanuie! Beraa (I'paxmankud, Macios, 2015; CemuxaToB u ap., 2015 u ap.).

Hwxnuit otaen Benma B crparotunudeckux paspesax BEIl Beigemsercs B oObeme
JAIUIaHACKOTO Tisiuuoropu3zonTa. CTpaTOTUI TOPU30HTA YCTAHOBIEH 3a mnpedenamu Poccuu, B
paspe3ax n-sa Bapanrep npoBunHumuu ®Puuamapk Hopserun (YUymaxos, 1971; 1974; 1978). K
Jaruianickomy ropu3onty B CeBepHoil HopBeruun oTHeceHbl 1MaMUKTUTHI popmanuii Cmansdbopa u
MopreHnec, pa3zneneHHble IecyaHo-ciaHleBol (opmanueir Hubopr (cepus Becteprana). Taxkum
o0pa3oM, B CTpaTOTHIE JAMJIAHACKOTO TOPHU30HTA BBIJAENAETCS JIBa PAa3HECEHHBIX IO BO3PACTY
ONIEZICHEHUST W TIPOMEXKYTOUHOE MEXIEAHUKOBOE CcoObITHE. Bo3pact auamMuKTUTOB (hopmanuii
Cmanbshbopa 1 MopTeHec CTporo He YCTaHOBJICH, HO orpanuueH uHTepBasioM 630-560 muH. net (Rb-
Sr meron, Gorokhov et al., 2001). Tepmunanbubie TOMIM (Gopmaruu Hubopr oxapakTepu3oBaHBI
oTtpunatenbHbiMu 3HaueHUsIMH 0*C 1o — 9.9 %o (C-m3otomHoe coOwiTue Illypam-Bonoka), uto
MO3BOJIUJIO BBICKA3aTh MPEANOJIOKEHHE OO0 OTHECEHWH BBINIETSKANUX JAUAMUKTUTOB (opmammu

Moprenec k oneneHenuto ['ackpe (580 muH. jet.), a Hmkenexkameid Gopmanun CManbhpopa - K
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risiocoobrTrio Mapuno (630 mua. net.) (Rice et al., 2011). Takum oOpa3om, eciy IpUBEICHHBIC
BBIIIC BBIBOABI KOPPCKTHBI, HIDKHHAHU OTACJ BCHAA Ha TCPPUTOPUHN Poccun AOJIKCH YCTAaHABJIMBATHCS B

uHTepBaine 630-580 miH. neT.
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Puc. 1. ComnocraBienne OO0ueii crpaturpadpuueckoii mkanabl Poccnu ¢ MexayHapoaHoit

XpoHOCTpaTUrpapuuecKo MKaI0M.

1- THJUINTbI, THAMHUKTHUTDI, 2 - 3AUAKAPCKUE MATKOTEJbI€ OPraHu3Mbl.

Bepxuuit otmen Benma B OCII  Bblensiercs 1O MOSBICHUIO  Pa3HOOOpPA3HBIX
MaKpOCKOIMYECKNX HMCKOmaeMbix opranu3MoB (BomkoBa u ap., 1979; denonkun, 1981; Benackas
cuctema..., 1985; I'mwtosckas u ap., 1988; Mukpodoccmmu gokemopus.., 1989; 'nunosckas, 1996;
2003; JleonoB, 2007; I'paxxnankuH, Harosunwmn, 2007 u ap.). Ha ocHoBe aHanmu3a pacrpenenceHus
OpPraHOCTEHHBIX MHKPO(POCCHIINHM, IYKAaPUOTHUECKHX BOJOPOCIEH M MATKOTEIBIX OPraHU3MOB B
cTparutonuyeckux paspe3ax BEII Obuio yCcTaHOBIEHO TpU pervMoHalIbHBIX FOPU30HTA: PEIKMHCKHIMA,
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KOTJIMHCKHA 1 poBeHCkui (puc. 1; Pozanos, 1973; Benackas cucrema..., 1985; CemuxaroB u ap.,
1991; Coxonos, 1997). BeinenenHsle Ha OCHOBE OHMOCTpaTMrpa)UyecKux JaHHBIX TOPU3OHTHI HE
MMEIOT YETKOr0 0OOCHOBAHUS BO3pacTa IPaHMUl, YTO 3HAYUTENIBHO 3aTPYAHSIET UX UCIIOJIb30BAaHUE TIPU
JAJIbHEMAaruCTPaJIbHBIX KOppEesUAX. B NpOTHBONOIOKHOCT 3TOMY HOBas IIKaja, pa3padoTaHHast
J.B. I'paknaHKMHBIM, HMMEET OINpE/EICHHbIE NPEUMYINEeCTBa, TaK KakK Ipe/laraeT BO3pacTHBIE
OTpaHUYEHUS Ul YCTaHOBJICHHBIX cTpaTHrpaduyeckux noxapasaenenuit (I'paxxmankun u np., 2011;.
Grazhdankin, 2014; I'paxxaankun, Macinos, 2015). B cxeme aBTOpoM BbiIenstoTes: peakuackuii (580-
559 muH. ner), 6eaomopckuit (559-550 mutH. ser) u KoTauHCKui (550-540 MJIH. JIET) TOPH30HTHI (pHC.
1). I'panuna BeHga-KeMOpUs MPOBOAUTCS Ha pyOexke 540 MIH. JIeT, YTO B IEJOM COBIAIaeT C
rpanuuedt kposiau sauakapuss MXCII. HoBelii 0enomMoOpckuil TOpPHU30OHT YyCTaHaBIMBAeTCsS 110
MacCOBOMY pPAacIpOCTPAaHEHUIO 3IUAKapCKUX MSATKOTENbIX opraHu3MoB. Ilpeamaraemas mikana
pa3paboTaHa Ha OCHOBe M3y4yeHHs pa3pe3oB lOro-Bocrounoro benomopss m Cpennero VYpana.
OpnHako ee ncnosab3oBaHue Ha ceBepo-3anaje u 3anajne BEII (Jlenunrpanckas obnacts, [Ipubantuka,
benapych) BbI3bIBAaET ONpPENEIEHHBIE TPYIHOCTH B CBA3M C OTCYTCTBHEM 3AMAKAPCKUX MSTKOTENbIX
OpraHM3MOB Ha J3TOH TeppUTOpuH. TakkKe IMOKa HE BIOJHE MOHATHBI OWocTpaTturpapudecKue
KPUTEPHU JJIs1 BBIIEIEHUS PEIKMHCKOTO PErMOHAIBHOIO TOPU30HTA B IPEUIaraéMOM COKpaIlleHHOM
oobeme. B ornmume or oduumansHo npunatoid PCII, HoBas mikana 1mo HpUHLIUIAM IHOCTPOCHUS
npubmkena kK MXCIL.

Kak ykaspIBaJIOCH BBIIIE, BO3pPACTHBIC TMpENENbl TOApPA3JCieHH BeHIAa B OQHUIMAIHHO
npunsaToi OCILL He uMErOT YeTKOro 060CHOBAHUS, a ONPEACISAIOTCS, B OCHOBHOM, ITyT€M KOPpEsALUuU
C OTIOXKECHWMSMM, IATUPOBAHHBIMH B COCEIHUX W YIAJICHHBIX peruoHax. B HacTosmee Bpems
CYLIECTBYET HECKOJIbKO BapHaHTOB BO3PACTHBIX TPAHULl BEHACKOM CHUCTEMbI, MapaiiedbHO
NpUMEHSEMBIX B cTparurpaduyeckux cxemax (puc. 1). B panHumx paborax mojoIiBa BeHIa
ouieHuBaercs B 650 MIIH. JIeT, HUJKHET0 U BepXHero oraesnoB 620 MIH. JieT, a BeHaa 1 kemopus - 570
(530) mmH. ner (CemuxatoB u np., 1991). Takoil BapmaHT TpaHUI] NPUHAT B 000OIIarOIIEH
MoHorpaduu 1o BeHay Cubupckoil miargopmsl, omydnukoBanHod B 2005 r (Crparurpadus
He(dTerazoHocHbIX..., 2005). Muble tudpbl OpenokeHbl B TMOCIEIHEM, O(GUIIMAIBHO MPUHSATOM
BapHUaHTe pacuJICHEHUs1 BEHJCKON cucteMsl (JlomonHenus k crpaturpaduyeckomy.., 2000). CormacHo
IIPUBEICHHBIM JaHHBIM, IIOAOLIBA BEHJA YCIOBHO NpUHUMAETCs Ha ypoBHe 600 MiH. jeT, rpaHuna
HUPKHETO U BEPXHETO OT/AEJIOB MMEET JIMIIb MPUOIM3UTENbHBIN Bo3pacT 570-555 muH. ner, a KpoBis
yCTaHOBJICHa Ha pyOeke 535 MIIH. JIeT Mo MOJOIIBE TOMMOTCKOTO sipyca. [lo3mHee, Ha OCHOBaHWH
KOppensiuu  3auakapckux akantomMopdueix Mukpodoccunnit BEIT u IOxnoro Kwuras, HmwkHss
rpaHMIla BeHJIa BHOBb Oblia omyiieHa Ha ypoBeHb 650 muH. net (CocTosiHue M3y4eHHOCTH.., 2008;

Ceprees u ap., 2010).
11



CornacHO MOCJeIHHMM JaHHBIM, TPaHMIIA HIDKHETO OT/eNia BeHJa NMPUHUMAeTCs Ha pyOexe
640+£5 (CemuxatoB u ap., 2015) wiu 600 mun. ner ([paxmgankun, Macmos, 2015). [TomyueHHbie
ABTOPaMHU BBIBOJIBI OMPEICISIOTCS BBHIOOPOM T'€OJIOTHYECKOTO0 OOBEKTa, KOTOPBIM MPUHUMAETCS B
KauyecTBE OMOPHOro JJii 0OOCHOBaHUSI BO3pacTa MU Oo0beMa HH)KHErO OTJelia BeHJa, MPUBEICHHOM
danuanbHO-TeHETHYECKONH HHTEpIpeTalueil pacCMOTPEHHBIX pa3pe30oB, a TAaKKe MPHUBIEKAEMbIMU
U30TONHO-TeoXpoHosiornyeckumu fgaHHbiIMU. M.A. CemuxaroB, A.b. Kysnenos u H.M. Uymakos
(2015) mpenmonararoT, yTO cepeOpsiHCKas cepusi (TaHWHCKas, rapeBcKas, KOWBHHCKAas, OyTOHCKas
ceutel) Cpennero VYpama, chopmupoBanack BO BpeMs OJHOTO JIEAHHUKOBOTO  3IHU30/a,
conocrapiisieMoro ¢ coopitueM ['ackbe (580 mutH. ner). COOTBETCTBEHHO, MpEAJIaracMblii B Ka4eCTBE
THIIOCTPATOTHIIA HIXKHETO BeHaa paspe3 Cpeanero Ypana (I'paxmankun u ap., 2010; ['paxnaHkuH,
Macnos, 2015) umeer apyroe "majieokKJIMMaTH4YeCKOe 0OOCHOBaHUS" 1O CPABHEHUIO CO CTPATOTUIIOM
naranjckoro risiuoropu3zonta Cesepuoit Hopserun (Uymakos, 2011; CemuxatoB u ap., 2015;
COOCTBEHHBIH 0030p BbINIE MO TekcTy). Kpome TOro, mpoBeieHHBIH B paboTe 3THX aBTOPOB
KPUTHYCCKHIA aHAIN3 UMCIOIIMXCS H30TOIMTHO-TEOXPOHOJOTHICCKUX JTATHPOBOK, a TAKXKE TOTydSHHBIH
u3 0aKkeeBCKOU CBUTHI ammHCKON cepuun MOxuoro Ypama Rb-Sr Bospact rmaykonura (638+13 mitH.
aer; Zaitseva et al., 2013; CemuxaTtoB u ap., 2015), m03BOJSIOT MPUHATH B AMCCEPTALMH BO3PACT
HUKHEH rpaHullbl BeH1a Ha pyOexe 640 MuH. jer.

B wmexmyHapogHo#l XpoHOCTpaTUrpauueckol IIKajie BEpXHSs YacTh JIOKEeMOPUHUCKHUX
OTJIOXKEHUN OTHECEHa K HEOIPOTEPO30k0, B COCTaBE KOTOPOTO BhiAeneHbl: ToHui (1000-850 MuH. ser),
kpuorenuii (850-635 muH. ner) u saunakapumii (635-541 mun. net) (Ogg et al., 2008). B oriauuune ot
BEHJIa BBIIETICHUE SMAKapCKOro MEPUOAa CBS3BIBACTCS C 3aBEPIICHHEM TI00aIbHOTO MOXOJIOIaHUS
(puc. 1). OcunoBanwne >auakapusi B MXCII cOOTBETCTBYET pe3KOMY OTPHUIIATEILHOMY SKCKYPCY 8¢
(EN 1) B Benuaromux jgonomurax (cap dolomite), mepekpbiBarOIUX AUAMHKTHTBI OJICACHEHHS STOXH
Mapuno B ABcTpanuu okoso 635 miH. stet Hazan (Knoll et al., 2000; 2004, 2006; Zhou, Xiao, 2007 u
np.). IlepBble mpeACTaBUTENH HAMAKAPCKUX MSITKOTENBIX OPraHM3MOB, MABIIME Ha3BAaHUE BCEMY
nepuoay, NOSIBUINCH TOJIBKO B CaMOil BEpXHEH €ro 4acTH, mocje ojeaeHeHus ['ackbe okono 580 MiH.
aer Hasax (Ogg et al, 2008; Narbonne et al., 2012). VYtBepxkaenHas MexayHapoaHOU
cTpaturpaduyecKkoil KOMUCCHEH TpaHHIlA dauaKapus U KeMOpus MpoBOIUTCS Ha pyOexe 541 muH.
JIeT, 1Mo mepBoMy mosiBieHuto nxuodoccumuii Phycodes pedum (Braiser et al., 1994; Landing, 1994;
Gehling et al., 2001; Narbonne et al., 2012). D1y rpanuity Ha CuOupckoit miaThopme MpeaIoKeHo
COITOCTARJISITh C TIOJIOIIBON HEMAaKHUT-JAJIIBIHCKOTO Spyca, BKIIOYAs €ro TeM CaMbIM CHH3Y B 00BEeM
KeMOpHs B KauecTBe JIONOJIHUTENIbHOTO ueTBepToro otaena (Babcock et al., 2005; Peng, 2006; Peng et
al., 2006). Takum 00pa3oM, B COOBITUIHOM BBIpa)KEHHU TPaHUIBI BeHaa B yHH(umpoanuoit OCII

He cornacytores ¢ rpanumamu dauakapus MXCII. Ognako, He0OXOAMMO OTMETHUTH, YTO B TIOCIIECTHEE
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JIECATUIIETHE HAMETHIINCH OTPECIICHHbIC TeHACHIINU K cOmmbKkennto Poccuiickoit 1 MexayHapoaHOH
CTpaTUrpaUIecKux IIKa.

brnarogapss padore MexnyHapOJIHOTO CTpaTUTPadUUIecKoro KOMHUTETA IO SIUAKapHIo, B
NOCJICTHUE TOJIbl TPEANPUHUMAIOTCS aKTUBHBIC TIONBITKM TI0 €ro pacwiCHEHHIO Ha P
crpaturpaduyeckux moapasaeneHuit (Xiao et al., 2016) u ectb Bce OCHOBaHUS MPEAINOIarath, 4To B

OnmmkaiieM OyayIieM 3TH UCCIeIOBaHU OyAyT YCIEIIHO 3aBEPIICHBI.

1.2. PETUOHAJIBHASA CTPATUTPA®UYECKASA CXEMA BEH/IA
BHYTPEHHUX PAIOHOB CUBMPCKOM TTJIAT®OPMBI

CrparturpaguecKuMi ¥ TaJCOHTOJIOTMYECKMMH HCCIIEJOBAHUSAMH BEHJICKUX OTJIOXECHUH
Cubupckoii mnardopmsl B pa3Hble Toabl 3aHuManich: B.M. ApneeBa, C.A. Boxantok, B.H. Bopo6ObeB,
B.K. T'onosenok, /J.B. I'paxxnankun, B.B. I'paycman, T.A. onsnuk, B.II. JKepnosckuii, FO.A.
Kyxosun, 3.A. XKypasnera, A.O. Edpumos, I''A. Kapnosa, N.JI. Kokoynun, I1.H. Konocos, B.A.
Komap, B.A. KonrtopoBuu, b.b. Kounes, b.I'. Kpaesckuii, B.A. Jlyunnuna, M.b. Jle6enes, O.B.
Jlebenera, B.B. Muccapxesckuii, H.B. MenbaukoB, C.A. Moucee, K.E. Harosunun, B.H.
[ToaxoBeipoB, b.I'. ITokpoBckuii, A.A. [loctHukos, B.I'. IIstuneros, A.}O. Po3zanos, B.A. Pynasckas,
M.A. Cemuxatos, B.H. Ceprees, I0.K. CosetoB, b.C. CokonoB, A.M. CraneBuu, A.A. Teprnees, A.A.
TpemerenkoBa, JI.d. Teimenko, A.b. ®Pemopo, b.M. ®ponos, B.B. Xomenrosckuii, M.II.
Qaizymun, 3.H. daitzynmuna, JI.C. Yepnosa, H.M. Uymaxkos, I'.I'. llemun, B.}O. lllenduns, b.b.
umkun, M.C. SIKmuH U gpyrue.

Havano mmpokomacmTaOHBIX HCCIEAOBAHUN IEHTPAIbHBIX M FOTO-BOCTOUHBIX TEPPUTOPHUIL
Cubupckoii maaThopMbl CBSI3aHO C IMPOBEIACHUEM T€0JOTOPa3BEIOYHBIX paldOT, HANMpaBIECHHBIX Ha
MIOUCK MeCTOpOXKAeHUH yrieBomopoaoB. B 1970-80bie roap! OBLIO MOMYyYeHO OONBIIOE KOJIHMYECTBO
HOBOTO  (D)aKTHYECKOro MaTepuajna, Ha OCHOBE KOTOpPOro ObulM pa3pabOTaHbl MECTHBIE
cTpaturpaduyeckue cxembl (ABaeeBa u Ap., 1978; KomocoB u mp., 1980; Menbuukos, 1982;
XKepHosckuit u ap., 1985 u nap.). TlonyueHHbIe daHHBIC OBUTH HMCIOJB30BaHBI B JaJbHEHIIEM JUIs
cozmanusi PermonanbHoi crpaturpaduueckoii cxembl (PCC) u cxeMbl CTPYKTYpHO-(anualibHOTO
pailoHHpOBaHUs 10 BHYTpeHHUM paiionam Cubupckoii miardopms (Perrenns Beecorosnoro.., 1983).

Ha ocHoBe aHanmu3a pacrpejieieHus] OpraHOCTEHHBIX MUKPO(GOCCHINN B cTpaTUrpaduyeckoi
cxeme 1983 r. OBLIO BBIICNIGHO JBa TOPU3OHTA: Tanaxckuid u asHckud (Puc. 2; Pemenus
Bcecorosnoro.., 1983). Tanaxckuii TOPU3OHT, COJCpXKAIIUI BTOPOHW CHOMPCKHIA KOMIUIEKC
mukpodoccuuii (C Leiosphaeridia gigantea - Octoedryxium truncatum), ObuUT OTHECEH K BEHIY
(BonkoBa u ap., 1980; Pemenne Bcecoroznoro.., 1986). Ha ogHOM cTpaturpaduueckoM ypoBHE, B

asHCKOM TOPH30HTE OBLIM OOHApYKEHBI Pa3HbIE MO TAKCOHOMHYECKOMY COCTaBy OHMOTBHI, KOTOpPHIE
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obutn BeiencHbl Kak lIlla (C Bailicania memorabila — Paracrassosphaera dedalea) u 1116
(c Baltisphaeridium strigosum - Tasmanites tenellus) kommiekcsr.

Bospact 1116 kominekca ocraBancs mpeaMeTOM OCTPBIX AUCKYCCUN JOBOJBHO JIOJTOE BPEMs.
BonbIIMHCTBO  MalleOHTONOrOB  OBUIM  €IMHBI B MHEHHM O TOM, 4YTO OOHapyXEHHbIE
OpHAMEHTHPOBAHHBIC 000JIOUKH JOJKHBI OBITH OTHECEHBI K pasHbIM BHaaM poaa Baltisphaeridium
(B. strigosum Jankauskas, B. varium Volkova, B. primarium Jankauskas, B. pilosiusculum
Jankauskas), Ha ocHOBaHHMHU 4Yero BeCh KOMILIEKC MHKPO(OCCHIINIT OBLIT COMOCTABIICH C JIIOKATUHCKUM
KOMIUIEKCOM HMXHero kemOpusi Bocrouno-EBpomneiickori mmardopmer (BonkoBa u ap., 1980;
Qaiizynuaa u  gp., 1982; 1991; Pynasckas, 1985; Pynasckas, Koxoymun, 1985; PynaBckas,
Bacunbena, 1989; Karanor oprannyeckux.., 1990 u np.). OnHako cyuiecTBoBaia 0codasi Touka 3peHus
B.I'. TlstuneroBa, cumraBiiero, uro Ha Cubupckoii miaardopme Buabl poxa Baltisphaeridium
MOSIBJISIFOTCST HUKe, ueM Ha Boctouno-EBpomneiickoii miardgopme, yxe B JTOKeMOPHICKUX (FOJOMCKHUX)
omnoxxenusx (Ilstuneros, 1980; Pemenune Beecotosnoro.., 1986). Tak u He MpUS K €AMHOMY MHCHUIO
o Bospacre |16 kommuiekca, B PernonanbHoii crparurpadudeckoit cxeme 1983 r. asHCKUIT TOPU3OHT
OblI OTHECEH K HEpPAcCwICHEHHOMY MHTEpBaly BeHaa - KkemOpusa (puc. 2; Pemenus
Bcecorosnoro.., 1983).

Touky 3penms B.I'. TlsruneroBa pasgemsuia C.II. Komocosa (1990, 1991). B cuny
NPUHIMITAATBHBIX  PA3IHIUN  «CHOUPCKUX» M «BOCTOYHO-CBPONCHCKUX» BHJIIOB B pa3Mepax H
XapakTepe BBIPOCTOB, OHA TPEAJIOKHIA OTHECTH OpPHAMEHTHPOBAHHBIE CHOUpPCKHE (HOPMBI
(1116 xoMIUTEeKC) K HOBOMY poy Tanarium, B coctaB KOTOPOro ObLIM BKJIFOUCHBI: Tanarium conoideum
(omucanHblii panee kak Baltisphaeridium primarium), T. densum u T. perfectum (=Baltisphaeridium
strigosum). CrycTss HECKOJBKO JIET HEKOTOpbIe aKaHTOMOP(HbIE MUKpodoccwianu SKyTHu ObuH
nepeu3yueHsl W COMOCTaBleHBl ¢ (opmamu, pacmpocTpaHeHHBIMH B (opmaruu Ileprararaka
snuakapusi Asctpanuu (Moczydiowska et al., 1993; Moczydtowska, 2005). Kpynusie 06010uku ¢
BBIPOCTaMH ObLTH OTHEeceHBI K TpeM poaam (Appendisphaera, Cavaspina u Tanarium), a Bcs BHI0Bas
accormanus cubupckoro 1116 xommiekca Obuta mpusHana Benjackoin (Moczydiowska et al., 1993;
IomyokoBa, 2004, Golubkova, Raevskaya, 2004, T'omyokoBa, Paesckas, 2008). Ilpu Bceii cBoeit
3HAUMMOCTH, STU MyOIHKAIMK Kacaluch JUIIb BELIOOPOUYHOTO MaTepuana. HecMoTps Ha mpoernaHHyIo
PEBU3HIO, TIOJIYYEHHBIE Ha pPAHHUX OJTalax W3yYeHUs NaJCOHTOJIOTHYECKHE JaHHbIE 3aMETHO
MOJIOPBAIM  JIOBEpHE K OHWOCTpaTHrpauIeckoMy METONy, YTO TMPOSBUIOCH MpH pa3padoTkKe
PErHOHANIBHBIX CTpaTUrpaduyeckux cxeMm cienyrolero nokojeHus (Pemenus uerBeproro.., 1989;

Crpaturpadust HeTera3oHOCHHIX. .., 2005).
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Puc. 2. IBOTIOIHUA NpeacTaBJICHUN Ha crpaTurpajguyeckoe pacuyjieHeHue

BEPXHEAO0KeMOPHICKUX OT/I0KeHN BHYTPEeHHHUX paiioHoB Cudnpckoii miargopmel.

1-3 — accommanuu muxkpodoccuanii: 1 —11 ¢ Leiosphaeridia gigantea - Octoedryxium truncatum;2 - Illa c Bailicania
memorabila — Paracrassosphaera dedalea; 3 - 1116 ¢ Baltisphaeridium strigosum - Tasmanites tenellus; 4 —
HU3BECTKOBbIE BOAOpoOCHH; 5 — mukpodutoaursl |V kommiekca; 6 - mukpoduronurbl V kommjiekca; 7 —

MeJIKOPaKOBUHHas ¢ayHa.

B pesynaprare pabotel IV MexBeAOMCTBEHHOTO CTPAaTUrPaUUECKOTO COBEIIAHUS BMECTO
YCTAaHOBJICHHBIX paHee TaJlaxXCKOTo0 M asHCKOIO0 TOPHU30HTOB, B BEHJCKHUX OTJIOKEHHUSX BHYTPEHHHUX
palioHOB OBLIO BBIICIEHO TPH HOBBIX PETHOHAIBHBIX TOPH30HTA: HETICKUH, TUPCKUN U JTAHWUJIOBCKUM
(puc. 2; Pemenust yerBeproro.., 1989). Ha ocHOBaHMH HaXxOI0K M3BECTKOBBIX BOJOPOCICH HEMAaKHT-
TAIJIBIHCKOTO BO3pacTa M TSATOTO KOMIUIEKCA MHUKPOPHUTOIUTOB IOPAXCKUNW  MOATOPU3OHT
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JTAHUJIOBCKOT'O TOPU30HTA OBbLI OTHECEH K HEPACWICHEHHOMY MHTEpPBaly BEH/a - HUXKHEro kemOpus, a
HIDKEJEXKaIle OTII0KEHHS HETICKOT0, THPCKOTO M HM)KHEH OOJIbIlel YacTH JaHWJIOBCKOTO TOPU30HTA
- K BeHay. Hemnckuii TOpU30HT MO cTpaturpapuuecKoMy HECOIJIacHI0 ObLI pa3feiieH Ha JBa
NOJArOPU30HTA: HW)KHUM M BepxHuil. Ha ocHoBaHMH KOppensiluu pa3pe3oB BHYTPEHHUX DPalOHOB
Cubupckoil maTgopmbl U €€ F0XKHOro oOpaMiIeHus, rpaHuLa pudes U BeHJa Obula YCIOBHO NPUHSTA
no nojomBe MOTckoi cepun Upkyrckoro Ilpucasubs. Boiaenenne pernoHaqbHBIX TOPH30HTOB OBLIO
IPOBE/ICHO, TJIABHBIM 00pa3oM, Ha OCHOBE CEIMMEHTOJIOTMYECKHX IPU3HAKOB: BBIACPKAHHOCTH
JIMTOJIOTUYECKOTO COCTaBa MOPOJ, HAIMUYUE CTPATUIPaAPUUECKUX MEePEPhIBOB, aHAINU3 LUKIMYECKOTO
cTpoeHusi Toiml. IlameoHTosorMyeckue AaHHbIE B ATUX IIOCTPOEHUAX MMEIM BTOPOCTENEHHOE
3Hayenue. HecmoTpss Ha 1O, uro B cxeme 1989 ronma ObuiM MpUBEAEHBI CIHUCKA MHUKPO(OCCHIHM,
YCTQHOBJICHHBIE B HENCKOM TOPH30HTE, KaKOTO-THMOO CTpaTurpauvyeckoro 3HA4YCHUs Ui
000CHOBaHMS BO3pacTa BMELIAIONIUX OTJIOKEHUH OHU yxe He umenu. B Oosiee mo3nHux pabortax
MHUKpO(pOCcCHINK ObUTM TOJIHOCTBIO MCKJIIOYEHBI W3 PernoHanbHbIX CTpaTUrpaduyeckux cxem, a
BBIJICIEHHE U OOOCHOBaHME BO3PACTa PErHMOHAIBHBIX M OOIIMX CTpAaTHrpauuecKux MOIpa3/eIeHuit
HWOKHEM TEppUreHHOM YacTH pas3pe3a MPOBOAMUIIOCH HCKIIOUUTENbHO 110 JIMTOJIOIMYECKUM H
obmereosornueckuM AaHHbIM (Ctparurpadus HegTera3oHocHbIX. .., 2005; [Hlemun, 2007; Kounes u
ap., 2018; MenpaukoB, 2018).

[locnenyromue wuccieoBaHUsl TMO3BOJWIM TPEAJIOKUTh OoJjiee JAETaJbHOE pacujICHEHHE
BEPXHEIOKEMOPHIICKMX  OTJIOKEHUH BHYTpEeHHHX pailoHoB Cubupckoit mmatdopmsel. Tak,
NOJCTUJIAIOIIME HENCKUH TOPU30HT TOJLIM, HE BOIIEJIIME paHee B cocTaB PernonampHOU
ctparurpaduyeckoit cxemsl 1989 r. (Pemenus ueTBepToro..., 1989), ObLIM BBIICICHBI B BUIIFOUYAHCKUN
ropu3onT (Llenduns, 1991). Bo3pact 3Toro nmoapasaeacHus OIpeaessuics aBTOPOM KaK BEHICKUH.

[To3gnee, B o0oOmaromieit monorpaguu no Cubupckoi miuatdpopme BeH ObLT pacuieHEeH Ha
nBa otnaena (puc. 2; Ctparurpadus HedrerazoHocHbIX.., 2005). K HmkHeMy oTheny ObUT OTHECEH
«TAJIEOHTOJIOTUYECKH HEOXapaKTepPU30BaHHBINY» HENCKui ropu3oHT. I'panuna pudes u BeHaa Obuia
IpOBEJEHa IO TMOJAOLIBE HENCKOr0 TOPU30HTAa M, COOTBETCTBEHHO, HIKENEXKalllue OTIIOKEHUS
TaJTaxXCKOM CBUTHI M BWJIIOYAHCKOIO TOpU30HTa OblIM OTHeceHbl K pudero (Crparurpadus
HedTerazoHocHsix.., 2005, puc. 32). Omnako cymecTtBoBaio ocoboe mMHeHue H.B. MenbHukoBa,
COIJIACHO KOTOPOMY TE€PPUTEHHBIE TOJIIM BHIIIOYAHCKOTO TOPU30HTA OBLIM COIMOCTABJIECHBI C BEHIOM
(Crpaturpadust HedTerazoHocHbix.., 2005, puc. 72; Menbuukos, 2018). B BepxHeM oTiene BeHIa
OBLJIO YCTAaHOBJEHO [Ba spyca »SAHAKapCcKUil (TUPCKUH TOPU30HT) W HEMaKUT-AAJbIHCKHUM
(TaHUJIOBCKHM TOPU30HT), B OCIEIHEM U3 KOTOPBIX 0 CMEHE KOMITJIEKCOB MEJIKOPAKOBUHHON (hayHbI
Obutn BbIIENICHBI 30HBI. Anabarites trisulcatus u Purella antiqua. CormacHo 3THM TIOCTPOCHHSM,

BCPXHAA TIpaHUlla BEHOA ObL1a MIpOBCACHA BHYTPU IOPAXCKOro IOATOpHM30HTA, B OCHOBAHHU
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creayromieir 30up1 Nochoroicyathus sunnanginicus (Xomentosckuii u ap., 1998; Crparurpadus
HedTera3oHocHbIX.., 2005). Heo6X0auMo OTMETHTh, YTO 3TO €JAMHCTBCHHAS HAa CETOMHANIHUU JCHb
rpanuna B PCC BHyrpeHHux pailoHoB Cubupckoid 1mi1ar¢opmbl, KOTOpas OTBEYAeT BCEM
HEOOXOIUMBIM TpeOOBaHUSAM, NpeAbsBisieMbiM CTpaturpa@uyeckuM KOAEKCOB IPHU BbIICICHUU
pPETrHOHANBHBIX U 00IIMX cTpaturpadudeckux mnoapasaencuuii (Crparurpadudeckuii Kogekc.., 1992,
2006; XKamoiina, 2006).

[lo MHeHur0 aBTOpa, MNPEACTABIAETCS HE IMPABOMEPHBIM HCIOJb30BAaHHWE Ha3BaHUI
MEKIYHAPOIHBIX XPOHOCTpaTUrpadHUECKUX MOaApas3aeieHuil (puc. 2; «dauakapekuii spycy») 8 OCII u
PervonansHbix crpaturpaduueckux cxemax Poccum (Crparturpadus nHedrerazoHocHsix.., 2005).
Pacunenenune BepxuenokemOpuiickux orinoxennit B MXCII u OCIL npoBoauTcss HA OCHOBE Pa3HBIX
KputepueB (rmaBa 1.1 auccepranuu), COOTBETCTBEHHO, BO3PACTHBIC T'PAHUIIBI, CTpaTUrpadUUecKuit
o0beM, a TakKe TMaJCOHTOJIOTMYECKOE U  M30TOMHO-TEOXHMMHUYECKOE «HAMOJIHEHHE» OSTUX
nojpas3ielieHuit  OTIMYaroTcs BecbMma 3HauuTenbHo. Ha Cubupckoit mmarpopme Ha3zBaHue
«QAMAKAPCKUI» Tpemaraercs JUisl cTpaTurpaduyeckoro HHTEpBaia (THPCKUM PErHOHAIBHBIN
ropu3oHT), kKoTopslii B MXCIII oTBeuaeT BepXHel TPEeTH 4acTu dAUaKapusl.

CornacHo mocnenneit paboueit PCC, omyOnukoBanHoit H.B. MenpHukoBeiM B 2018 1., K
HUKHEMY OTJIETy BeHJ]a OTHECEHBI BIUIFOUAHCKHUM U HETICKHM (0€3 BepXHEel ero 4acTH) TOPU30HTHI, a K
BEPXHEMY - BEPXHSS 4YacTh HENCKOTO, TUPCKUH M JAHWJIOBCKHI TOpH30HTHI (puc. 2; MelbHHKOB,
2018). B ommmume ot mnpenpigymmx cxem (Pemenus uyerBeproro.., 1989; Crparurpadus
HedrerazoHocHbIX.., 2005), rpanuna pudes ¥ BeHAa MPOBOAUTCS IO KPYIMHOMY PETHOHAIBHOMY
NepEPHIBY B OCHOBAaHUMU BIIFOYAHCKOTO TOPU30HTA. BepxHsis rpaHuna BeHJA YCTAHOBIIMBAETCS IO
MOJOIIBE YCOJIbCKOTO TOPU30HTA, MEPEKPHIBAIOIIETO AAaHWUIOBCKUU ropu3oHT. [lo muenuro H.B.
MenbHUKOBA, B MPOBEIECHUU TI'PAaHUIBl BEHAAa M KeMOpUs B CpelHEH 4acTU IOPSIXCKOrO TOpU30HTa
(Ctpaturpadust HedrerazoHocHsix.., 2005) «OTCyTCTByeT JIOTMKAa COMOMYMHEHHS OOMIMX |
PETHOHANBHBIX CTpaTUrpadudeckux noapasaeneHuin» (Mensaukos. 2018, ctp. 14). Takum obpazom, B
npeylaraéMoM BapHaHTE CXEMbl, pPErMOHalbHbIE M O0OILIMe cTpaTUrpapuuecKkue MoApa3eeHus
YCTaHABJIMBAIOTCA UCKIIOYUTEIBFHO HA OCHOBE CEAMMEHTOJIOTMYECKUX MPU3HAKOB, YTO MPOTUBOPEUUT
Crpaturpadpuueckomy kojaekcy (1992, 2006).

B nocnenHee necstuierne Ha IOr0-BOCTOKE M B IIEHTpalibHBIX paioHax Cubupckoit
m1aTGopMbl MPOAOKAIOTCA MAJICOHTOJOTUYECKUE, JUTOJIOTMYECKHE, H30TONMHO-TEOXUMUYECKHE U
U30TOIMHO-TEOXPOHOJIOTHYECKHIE HCCIIEI0BaHUS OTIOXKEHNUH BepxHero gokemopust ([TokpoBckuii u ap.,
2006; T'omyokoBa, PaeBckast, 2008; Sertgeev et al., 2011; Moczydtowska, I'oryokoBa, 2012; JleoHoB,
Pynbko, 2012; Nagovitsin, 2012; Golubkova, Raevskaya, 2013; Kuznetsov et al., 2013; Yymakos u ap.,

2013; T'onyoxosa, KouneB u ap., 2015; Ky3uenos, 2014; Harosutun, Kounes, 2015; [ToakoBeipoB u
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ap., 2015; Pyapko u ap., 2017; KouneB u ap., 2018; Ilerpos, 2018; Vorob’eva, Sergeev, 2018).
brnarogaps 3TUM wHCcleOBaHUSM, B BEPXHEHW YacTH HENCKOTO TOPHU30HTA OBUIM OOHApPYKEHBI
KapOOHATHBIC MOPOABI C aHOMAaNbHO HU3KUMU 3HaueHUsMH 0'*C 10 -11%0 (KouneB u mp., 2018 u
CCBUIKM B 9TOH pabote). DTOT crpaTurpaduyeckuii HMHTEpBal COIMOCTABISAETCS aBTOpPaMU C
AQHAJIOTMYHBIM B XyHHCKOU cepun [latomckoro mporu6a u c riaoGanbHbiM C-coObitriem Illypam-
Bonoka. Bo3pact sToro coObiTus onenuBaercs B mpenenax 560(?580)-550 mun. ner (rnaBa 4
nuccepranuy; ['onyokosa, Kysnenos, 2013, 2014 u ccbuiku B 3T0i1 padote).

MoxHO OXHJaTh, YTO KOMIUIEKCHBbIE OMocTpaTHUrpapuueckue M H30TOIMHO-TeOXUMUYECKUE
uccienoBanus 1o3BoAT B Oyaymem BweiBecTH PCC Bocrounoid CuOupu Ha KadeCTBEHHO HOBBIN
ypoBeHb. OHaKo, Ha JaHHOM 3Tare U3Y4eHHs pacwICHEHUE HIKHEW TepPUTeHHONM YaCTH 0CaJ0YHOIO
gyexja B LEHTPaIbHBIX paiioHax CuOupckol 1uraropMbl KpaiftHe mpoTuBopedrnBo. CyIiecTByeT, IO
KpaiiHeil Mepe, Tpu BapuaHTa rpaHull pudest U BeHa, a TAKKe HUKHETO U BEPXHEro OTJEJIOB BEH/A,
napajuleNIbHO MpeasiaraeMble B paboTax MocieqHux JeT. Tak, B IepBOM BapHaHTE K HIKHEMY BEHIY
oTHeceH Hernckuil ropu3oHT (Ctparurpadus HedrerazoHOCHBIX.., 2005), BO BTOPOM - BUIIOYAHCKHI, a
TaK)K€ HIDKHUM TOJTOPU30OHT U HIDKHSISL YacTh BEPXHETO TOJITOPU30HTAa HEINCKOTO0 TOPU30HTA
(MenbaukoB, 2018), a B TpeTbeM - BHIIOYAHCKHW W HWKHUH TOJTOPU30HT HEIICKOTO TOPH30HTA
(KouneB u mp., 2018) (puc. 2). B npemaraeMom mociieJHeEM BapHaHTE HIKHSS TPaHUIIA BEPXHETO
ornmena BeHaa B [laromMckoMm mporude MpPOBOIUTCS B OCHOBAHWUHU JKYHMHCKOW CEpUHU, MO HUKHEH
rpanune C-coObitust  Llypam-BoHoka, a BO BHYTpeHHHUX paliloHax Ha Oojee HH3KOM
CTpaTurpaUyecKoM ypoBHE, MO0 PETMOHAILHOMY MEpPEPhIBY B CpEIHEH 4acTH HEINCKOTrO0 TOPU30HTA.
TakuM oOpa3om, TpaHHIIAa MEXAY OTAelaMd TPOBOAMTCS HA OCHOBE pa3HBIX KPHUTEPUEB W,
COOTBETCTBEHHO, K HM)KHEMY OTJIE]y BEHJa Ha IOr0-BOCTOKE U B IEHTPANbHBIX paiioHax CuOupckoit

1aT(GOpPMBbI OTHECEHBI Pa3HbIE MO CTPATUrpaPUUIECKOMy 00bEMY TOJIIIH.

O060011ast MpUBEICHHBIE B IVIaBE IaHHbIE, B JUCCEPTALUN IPUHUMACTCSL:

1. Huwxuuii otnen BeHna BeinensieTcs B uatepBasie 640-580 mun. net. [Ipeamonaraercs, 4to
TOMY MHTEpBAJIy OTBEYAIOT JIBa Pa3HECEHHBIX 110 BPEMEHHU JIEAHUKOBBIX 3nu301a (Mapuno u I'ackbe)
U TIPOMEXYTOYHOE MEXJIETHUKOBOE coObITHE. OHAKO MOJHAsl MOCIeI0BaTEeNbHOCTh ATUX COOBITUI
YCTAaHABJIMBAETCS MOKA TOJBKO B CTPATOTUIE JarulaHACKOro ropu3oHTta CesepHoil Hopsermm u B
paspesax ckBaxuH benapycu.

2. B coorBerctBun ¢ odpunmanbHo npuHsaTod OCII, k BepxHeMy OTAely BeHJa OTHECEHBI
oTioxeHus, oOpasoBanHble 580-535 muH. ner Hazan. B crparorunmueckux paspezax BEIL stor
MHTEpBaJ OTBEYAET PEIKMHCKOMY, KOTJIMHCKOMY U POBEHCKOMY ropusoHram. Ilpeamnonaraercs, 4ro

BBIJICTICHHBIN HemaBHO Oenomopckuii ropu3oHT (Grazhdankin, 2014) coorBeTcTBYeT B O(HUIIHATBHO
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npunsaToil PCC BepxHel 4acTW PeAKMHCKOrO ropu3oHTa. Ecim gomyiieHusi BEpHbI, TO B MPUHITOM
HaMM BapuaHTe BpeMs (OPMHUPOBAHUS PEAKUHCKOTO TOPU30HTA MOXKET OTBeuaTh uHTepBaity 580-550
MJIH. JIeT, a KOTAMHCKoro - 550-540 mun. ner (puc. 1). Bbimenenue poBEHCKOTO TOPHU30HTA B
yrBepkaenHor PCC Bocrouno-EBpomneiickoit miaTGopmMbl JUCKYCCHOHHO, W aBTOpP COTJIACeH IO
stomy Bompocy ¢ J.B. I'paxnankunsiM (I'paxmankud u ap., 2011; Grazhdankin, 2014). Oxnako s
pelieHnsT BOIpPOCa O MPABOMEPHOCTH €ro BBIICJIEHUS - HEoOXoauMma JIeTalbHAs PEBHU3HS
TaKCOHOMHYECKOTO COCTaBa W CTPATUrpauiyecKoro paclpoCTPaHEHHUs «POBEHCKOT0» KOMILIEKCa
MCKOMaeMbIX OPTaHU3MOB, UTO HE MOXKET ObITh PEaIn30BaHO B paMKax HacTosuiei padoTel. B ciydae
yIpa3IHEeHUs: POBEHCKOI'0 TOPU30HTA, TPaHUIAa BeHAa U KeMOpHUS MOXKET ObITh OIyllleHa Ha YPOBEHb
540 maH. ner.

3. B PernonansHo# cTpaturpaduueckoil cxeme BHYTPEHHUX pailoHoB CHOMpCKOi TuiaTdopme
BBIJICTISIETCSl YEThIpe TOPU30HTA: BUIIOYAHCKUM, HETCKUM, THPCKHM, IaHUIOBCKHM, KOTOpPBIE IO
OouoctparurpauuecKuM U U30TOMHO-T€OXUMHUUYECKUM JTaHHBIM OTHECEHBI K BEpXHEMY BEeHIy (0030p B
rmaBe 1.2, a Taxke cOOCTBEHHBIC JaHHBIC, M3JIOKEHHBIE B riiaBax 3,4,5 mucccepranum). ['panuma
BEHJa U KEeMOpHs IPOBOJUTCS IO MOSIBICHUIO MEJIKOPAKOBHHHBIX OKaMEHENOCTEH IEepBOMl 30HBI
tamoTckoro spyca Nochoroicyathus sunnanginicus B HEKHEH YacTH OPSXCKOTO MOATOPH30HTA
JTAHUJIOBCKOTO ropu30HTa (XOoMeHTOBCKH U 1p., 1998; Crparurpadus HedrerazonocHsix.., 2005).
Hwuxenexamuye OTI0XEHUS MaHUJIOBCKOTO TOPU30HTA OXAapaKTEpU30BaHbl JBYMsI 30HaMU (CHHU3Y
BBepx): Anabarites trisulcatus u Purella antiqua. ba3anbHbie cI0M JaHUIOBCKOTO TOPHU30HTA
cojiepKaT JpeBHe#Ie ckeaeTHble octatku Cambrotubulus, xapakTepHbie IS OTIOXKEHUN MOJIOXKE
550 mnn. ner (Kounes, Kapnosa, 2010). Kap6onaTHble mocieaoBaTelIbHOCTH THUPCKOTO TOPU30HTA
KOPPEIUPYIOTCSI C XaThICIIBITCKOM CBUTON OJIEHEKCKOTO MOAHSTHS, B COCTaBE KOTOPOH OOHApYKEHbI
OTMEYATKU DIMAKAPCKUX MATKOTENbIX opranu3mMoB (Crtpaturpaduss HepTerazoHocHbIX..., 2005).
Bospact 3tux Haxonok Ha Bocrouno-EBpomneiickoil mnatdgopme ouneHuBaerca B mpenenax 560-550
muH. Jet (Grazhdankin, 2014).

4. Ycranosnennsie B 1980b1e ros! komruiekesl Mukpodoccuuii 11 (¢ Leiosphaeridia gigantea
- Octoedryxium truncatum) u Illa (c Bailicania memorabila — Paracrassosphaera dedalea) conepxat
HE BaJHMJIHBIE B HACTOAIIEe BpeMs TaKCOHbI, JHUOO BHUABI LIMPOKOrO CTpaTUrpaduyecKoro
pacnpoctpanenus (aizymnun, 1996; Mukpodoccunuu nokemOpus.., 1989 u ap.), 4To MO3BOISIET
UCKJTIOYUTh UX U3 JaJIbHEHIIEro pacCMOTpeHUs. B MpOTHBOIOIIOKHOCTH 3TOMY, B COCTaBE CHOMPCKOTO
1116 xommiekca oOHapyKeHbl pa3HOOOpa3HbIe aKPUTAPXH M HUTYATHIE BOJOPOCIIH Y3KOrO MHTEpBaja
pacnpoctpanenus (I"onmybkosa, Paesckas, 2007; ['onmyOkoBa u ap., 2010; HaroBumun, Kounes, 2015 u
1p.). BelsiBieHHBIE OMOTHI UMEIOT BaXKHOE CTpaTUrpaduyeckoe 3HaUeHUE U JTOJKHBI YUUTBIBATHCS MIPU

pa3paboTKe CXeM HOBOTO MOKOJICHHUS.
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2. TEOJIOT'MYECKHI OB30P U CTPATUT'PADUS BEHJIA
BHYTPEHHUX PAVIOHOB CUBMPCKO TNIAT®OPMBI

JlokeMOpuiickuii  ocamounblii  4exon Cubupckoil 1aTopMbl  CIOKEH TEPUTEeHHO-
KapOOHATHBIMU OTJIOXKEHUSMH pudes u BeHaa. Pudeiickue o6pa3oBaHus ¢ HECOrIacueM 3aJIeraloT Ha
KPUCTAIUIMYECKUX Topojgax (yHaameHTa u Ha Oouyibllieli ee 4YacTH pa3MbITBl BO  BpeMs
nosaHepuderncko-panaeBeHickoro nepepsiB (Ctparurpadus HedrerazoHocHsIX..., 2005). I'panuna
pudes 1 BeH]a YCTaHABIMBAETCS B HEMPEPHIBHBIX pa3pe3ax CKIaa4aToro oopamieHus miaThopMbl O
MOJIONIBE IOJIOMCKOM cepuH Yuypo-Malickoro perrvona u ee anaioroB (Pemenuss Bcecorosnoro..,
1983). B uenrpanbHbix paiioHax CHOMPCKOW mIaTGOpPMBI OHA MPOBOJUTCS BHYTPH TEPPUTECHHBIX
0CaZI0YHBIX TOJIII, YTO BHOCUT DJIEMEHT HEOIPENIEICHHOCTH B MPOBEACHUE T'paHMIbI pudes u BeHaa
(Crparurpadus HedTera3oHocHbIX. .., 2005; Kounes u ap., 2018; Menbuukos, 2018).

Bennckue oTnokeHus, 3a  UCKIIOYeHHMEM AHa0apckoro Y AJJIaHCKOTO  UIUTOB,
pacnpoctpaneHsl Ha Cubupckoii mnatdopme mnoBcemectHo (Crparurpadus HedTEerazoHOCHBIX..,
2005). VYHacnenoBaTelbHOCTh MAJCOCTPYKTYp M pazHooOpa3ne HMCTOYHHUKOB CHOCA OCaJI0YHOTO
Marepuaia OOYCIOBHIIM CIIOKHYIO CTPYKTYpPHO-(alHaIbHyl0 30HAJIBHOCTh BEHACKHX OTIOXECHUH
Culbupu, NposBISAIONIYIOCS B PE3KOM M3MEHEHUU JUTOJOTHYECKOr0 COCTaBa MOpPOJ, WHOTAA JaKe B
BechMa y3kux npenenax (Crparurpacdus HedrerazoHocHsbIX..., 2005). Tak, Ha npuHATON B pabote
CXeMe CTPYKTypHO-(anuaibHOro paiioHupoBanus Cubupckoil miaaThOpMbl BBIIETSIOTCS BOCEMb
KPYITHBIX PErHMOHOB, B KOTOPBIX BEHJ TPEJACTaBICH B pa3HOM o0beMe. B cocraBe 3THX pEerHOHOB
o6ocobmsrorest 16 paiionoB u 28 30H (Ctpaturpadus Hedrerazonocusix.., 2005). IIpeacraBiacHHbIN B
JUCCepTAllii TaJCOHTONIOTUYECKUI MaTepual TOJdy4eH B pe3ynabTaTe u3ydeHus 44 paspe3oB
IyOOKHMX CKBAaXKUH, BCKPBITHIX OypeHueM B Hencko-boryoounckom, [Ipeanaromckom, Croraxepckom
U AnabapckoM paiionax (puc. 3; npuinoxenue I1).

OcanouyHasi MOCIEI0BaTEIbHOCTh BEPXHEro JOKeMOpHsl BHYTPEHHUX pailoHoB CHOHMpCKOii
w1aTGopMBbl CIOKEHA KOHIJIOMEPATOBOM M JOIOMHUTOBOM TOJNIAMH, TaJaKaHCKON CBUTOH, a Takke
BUJTFOYAHCKUM, HETNCKHM, THPCKAM H JTaHWIOBCKAM TOpu30HTaMu. Hamboiee MomHbIE U
cTpaTurpaduyeckn TOJHBIE pa3pe3bl BCKPBITHI Ha BOCTOYHOM CKJIOHe Hermcko-bBoTyoOuHckon
auTexnm3sl U B [Ipeamaromckom mporube. JIlegHHKOBBIE OTIOXKEHHUS KOHIJIIOMEPATOBOM U
JIOJIOMHTOBOM TOJIIl M3BECTHBI JIUIIb B HEOONBIIOM KOJIUYECTBE CKBaXXUH [Ipeamaromckoro paiioHa,
r7e, BEPOSITHO, clarayim otaenbHble Brnaaunabl (Kounes u ap., 2015). KonrinomepaTtoBasi, 10J10MUTOBAs
TOJIIIA W TaJlaKaHCKasi CBUTA IO TOJIOKEHUIO B pa3pe3e W JaTHPOBKaM OOJIOMOYHBIX ITUPKOHOB
oTHeceHbl K BepxHemy pudero (Crtparurpadus HedrerazoHocHsix.., 2005; KouneB u np., 2015).
BumtouaHckuid TOPH30OHT C HECOIJIaCHeM 3ajieraeT Ha TallaKaHCKOHW CBUTE WKW 00pa3oBaHHSIX

dbyHIaMeHTa U pacwiieHseTcss Ha OETHMUMHCKYI0 M XOpPOHOXCKYI0 CBUTHI (ABaeeBa u ap., 1978;
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Crparurpadust HedrerazoHocHbIX..., 2005; MenpaukoB, 2018). On pacnpoctpaneH B Hrolicko-
Ilenenyiickoii u Bumouanckon 30Hax IIpeanmaromckoro paiiona. Henckuil rOpu3oHT ¢ IepepbIBOM
3aJleraeT Ha BUJIIOUAHCKOM TOPU30HTE, a 33 IPEJIEaMH €ro pa3BUTHU — Ha MECYaHUKaX TaJlaKaHCKOU
CBUTHI WK Toponaax (yHaameHnta. B ero cocraBe BblaensieTcsl Ba MOATOPU30HTA, KOTOPbIE UMEIOT
PUTMUYHOE cTpoeHHE. HUXKHAA 4acTh KaKJIO0TO MOJArOPU30HTA CIIOKEHA MECYAHUKAMH, a BEPXHSISA —
aprjumMTamMu U anespoiauramu. B Bumouwanckon 3oHe IIpenmaromckoro paioHa K HMKHEMY
NOJATOPU30HTY OTHECEHBI TallaxCKasg U OECIOpAXCKash CBHUTHI, a K BEPXHEMY - BbIHAaXcKas H
XapbICTaHCKas. DTUM cTpaturpadudeckum nojapasneneHusM B Hrolicko-Ilenexyiickoil 30He OTBEYAIOT
Tajaxckasg M MapIIMHCKas CBUTHL, B BoTyoOMHCKOI 30HE — KypcoBckas cBuTa, a B [lpunencko-
Hernckoii 3one — Henickas cButa (Pemenus werBeptoro.., 1989; Crpaturpadus HedrerazoHOCHBIX..,
2005; [lemun, 2007; Menbuukos, 2018).

Jlanee B ri1aBe MpOaHATU3UPOBAHO CTpAaTUTpaUUecKoe pacuieHeHUE, TMTOIOTUYECKUN COCTaB
W XapakTep paclpOCTPaHEHHs TEPPUTCHHBIX I[IOCJIEI0BATEIbHOCTEN  TallAKaHCKOM  CBUTHI,
BUJIIOYAHCKOT'O, HETICKOTO M HUKHEW YaCTU TUPCKOTO TOPU30HTOB. B M3ydeHHBIX pa3pe3ax BbISBICHBI
pa3HooOpa3HbIe acconuanud MUKPO(GOCCHINA, KOTOpbIe NMpUBEAEHBI B npwiokenuu |, a Taxke B
Tekcre Hike. [loMUMO COOCTBEHHBIX MAJCOHTONIOTUYECKUX HTAHHBIX, TAKKE MPHUBOIATCS CIHUCKH
TaKCOHOB, OMYOJIMKOBaHHbIE B 0OoJiee paHHUX paboTax, MpH YCIOBHH, €CIIM Ha3BaHUS ONUCAHHBIX
pOIOB U BUAOB BAIMJHBI, a HUX ONPEICIICHUS IPOBEACHBI B COOTBETCTBUM C COBPEMEHHOMN

kiaccudukanueit mukpodoccmmii (Mukpodoccunmuu gokeMopus.., 1989 u mp.).
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Puc. 3. Paiion ucciaenoBaHuii (A) M MeCTONOJOKeHUE W3y4YeHHbIX ckBakuH (B) Ha cxeme

CTPYKTYPHO-panuaibHOro paiifonnpoBanusi Cubupckoit muargopmel  (Crparurpadus
HedTerazoHOCHBIX..., 2005).

a — rpannna Cubupckoii niaargopmsel; 0 - rpanuna Hencko-BoTyo0nHckoii aHTeKJIN3bI; B - OTCYTCTBHE
BEH/ICKMX OTJIOKEHMii; I' - rpaHuna (paluadbHBIX PerMoHOB; A - IpaHMua (anMalbHBIX PaiioHOB; e - TPaHMIA
(anuaabHBIX 30H; K - HHAEKCHI (palHATbHBIX PETHOHOB, PaiioHOB, 30H: 1.1 - AHrapo-Jlenckuii paiioH AHrapckoro
peruona, 2 - baiikano-Ilatomckmii peruon, 2.1 - baiikaabckuii paiion, 2.2 - Ilaromckuii paiion, 2.3 -
IIpeanaromckuii paiion, 2.3.1 - Hiwoiicko-Ilesnenyiickas 30Ha, 2.3.2 - Buiiouanckasi 30Ha, 2.3.3 - bepe3oBckasi 30Ha, 3
- Karanrcko-BoryoOounckuii pernon, 3.1 - Karanrckuii paiion, 3.2 - Hencko-boryoOunckmuii paiion, 3.2.1 -
Tla:xxenckas 30Ha, 3.2.2 - Ilpuiencko-Henckas 3o0na, 3.2.3 - BoryoOunckas 30Ha, 4.1 - Crormxepckuii paiion
TypyxaHo-Croraxepckoro peruona, 5 - AnHadapo-AnnaHckuii peruoH, 5.1.1 - KyoHamckas 30Ha AHaGapckoro
paiiona, 5.2.1 - CuHckasi 30Ha AJJIAaHCKOI0 paiioHa; U - MOJI0XKeHNe aHAJIM3UPYeMBbIX B padoTe CKBaKMH: 1 - YcThb-

Bupiokckas-1, 2 - Ycrp-buplokckasi-2; 3 - Yaiikunckan-279, 4 - Yaiikunckasi-367, 5 - BepxHeHmwiickasi-780,
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Tanakanckas miomans: 6 - 801, 7 - 803, 8 - 804, 9 - 806, 10 - 808, 11 — 809, 12 - 815, 13 - 823, 14 - 824, 15 - 826,
HuxaexamakuHckas miomans: 16 - 841, 17 - 843, 18 - 844, 19 - 845, 20 - 848, 21 - 849, 22 - 21301, 23 - 21302, 24 -
O3epHasi-761, 25 — Orpanuunckas-3141, 26 - BepxueBuawouyanckasn-611, 27 - Bumoiicko-/Ixxepounckan-642, 28 -
Buutoiicko-xepounckasn-643, 29 - Menkckan-2231, 30 - Cpeane-bIrpiarTrunckan-2630, 31 - Topanckan-2910, 32 -
Haxkbrackan-2950, 33 - Jitnkckan-3430, 34 - CeBepo-IOpernnckasn-1591, Cpenne6oTyodnHckas miomanb: 35 - 99,
36 - 96, 37 — Kypynrckas-2772, 38 - Ilenelinyiickasn-750, 39 - 3amannas-741, 40 - 3anagnas-742, BepxnedyoHckas
mwiomans: 41 -20613, 42 - 96, 43 - 95, 44 - 98.

2.1. TIPEJIIATOMCKHI PAMOH: JINTOJIOI' MUECKOE PACYJIEHEHUE U
ITAJJEOHTOJIOTUYECKASA XAPAKTEPUCTUKA

[IpeanaTomckuii paiioH BxoauT B cocTtaB bailikamo-Ilaromckuii permona (puc. 3;
Crpaturpadusi HedTerazoHocHbIX..., 2005). Ilocmemnmii BKIOYAeT OOMIMPHYIO TEPPUTOPHUIO
OJIHOMMEHHOI'0 MpOruda, BBITIHYTOTO Y3KOM IOJIOCOW BJOJIb FOI0O-BOCTOYHOI'O, BOCTOYHOI'O
obOpamiienust Cubupckoii mardopmel. B baiikano-Ilatomckom pernone Boiaenstorcs baiikanbckuid,
[Tatomckuii u [Ipeanaromckuii paiioHbl. BeHackue OTIOKEHUS pacpOCTPAHEHbl B MHOTOUHMCIIEHHBIX
KOPEHHBIX BBIXOJAaX Ha OOJBIICH YacTH TEPPUTOPUU M BCKPBITHI OTAEITBHBIMU CKBOXMHAMU B
IIpeanaToMcKOM paiioHe.

CornmacHO MpUHATOM cXeMme CTpyKTypHO-(anuampbHOro  paiioHupoBaHusi Cubupckoit
wiatropmsel, B [lpenmaromckom paitone BwimensitoTcs: Hrolicko-Ilenenyiickas, Bunrowanckas u
bepesoBckass 30HblI (Ctpaturpadus HedrerazoHocHsix..., 2005) (puc. 3). IlepBbie 1B 30HBI
XapaKTePU3YIOTCS HaWOoJIee TOJHBIMA M MOIIHBIMU TEPPUTECHHBIMH, TEPPUTCHHO-KapOOHATHBIMHU
MOCJIEIOBATEILHOCTSIMU BUITFOYAHCKOTO M HETICKOro ropu3oHToB (Ctpaturpadusi HeQTera3oHOCHbIX. .,
2005; MenbaukoB, 2018). Takke OTMeYaeTCss HMIMPOKOE PACIpPOCTPAHEHHE COJEeH B OTIOKEHHSIX
TUPCKOTO TOPH30HTA W OOlIlee YyBETUYEHHE MOIIHOCTEH BEPXHEBEHJCKUX OTIOXKeHuH. Jlnd
bepe3oBckoil 30HBI XapaKTEpHO MOBBIIIEHHOE COJEpXaHHe KapOOHATHBIX MOPOJ B HWXXHEW dacTu
paspe3a, a TakKe 3HAUUTENIbHOE COKpAIlleHHEe MOIIHOCTeH Herckoro ropusoHra (Crtparturpadus

He(Tera3oHoCcHbIX.., 2005). AHanu3upyemble B paboTe CKBaXXMHBI MPOOYPEHBI BO BCEX TPeX 30HAX

(puc. 3).

HIOMCKO-IIEJIEYNCKAS 30HA
Hroiicko-Ilenenyiickas 30Ha BKIIOYAaeT [oro-3amafHyto yacTtb Hroiicko-J[xepOuHCcKoi
BIIQ/IMHBI, BOCTOYHYIO 4YacTh Herncko-boTyoOMHCKON aHTEKJIM3bl M TNPHUMBIKAIOIIME C IOro-3amajia
tepputopun Ilpeamaromckoro kpaeBoro mnporuba. Haubonee mnonnas (oxomo 1300 wm)
MOCIIE0BATENBHOCTD ?pudell - BEHACKUX OTJIOXKEHHH BCKpbITa B ckBaxuHe [lapmmHckas-1, koropas

npeiokeHa B KauecTBe onopHoit st Hrolicko-Ilenenyiickoii 3051 (Pemenus yerseproro.., 1989).
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B cocraBe BepxHemokemOpuiickux oTioxeHud Hroicko-Ilenemyiickoii 30HBI CHHU3Y BBEpPX
BBIJICJISIFOTCSI: KOHTJIOMEPATOBAs TOJIIA M TaJlaKaHCKasl CBUTA, HA KOTOPBIX C HECOTJIACUEM 3aJIeTal0T
XOpPOHOXCKAasi CBUTAa BUJIFOUAHCKOT'O TOPU30HTA U TajlaXcKasi, IapIIMHCKask CBUTHI HEIICKOTO TOPU30HTA.
Beiie o paspesy 3TH OTJIOXKEHHs MEepPeKpbIBAlOTCA OIOKCKON CBUTOW THPCKOTO ropusoHTa (puc. 4;
Pemenus verBeproro..., 1989; Crparurpadus nedrerazonocusix.., 2005). B 3anmagHom u ceBepo-
3aragHoOM HaIlpaBJICHUSIX HAOII0IAaeTCs MOCTENEHHOE COKPALICHHE MOIITHOCTEH HEIICKOTO TOPH30HTA U
TIOCJIC/IOBATEIbHOE BBHIKIIMHUBAHUS TAIaKaHCKOM M XOPOHOXCKOHM CBHUT (puc. 4). OTIIOKEHHsT HIKHEH
YacTH BWJIIOYAHCKOT'O TOPU30HTA, OTHECEHHbIE B BuiouaHCkoil 30He K OETUYMHCKOW CBUTE, Ha
tepputopun Hroiicko-Ilenemyiickoit 30061 He ycTaHOBJEHBI (Pemenus yetsepToro..., 1989).

Janee B pabote npuBeneHo onucanue paspesa Hroiicko-Ilenemyiickoit 30HbI 110 CBUTaM (CHU3Y
BBEPX):

KonrnomeparoBas ToJa ObL1a BIICPBLIC OIlKMCaHa B Pa3pe3C¢ CKBAXXKHWHBI HapI_HI/IHCKaH'l, B

unrepBaie 2560-2452 m (OKeproBckuii u ap., 1985). Tomnima cioxkeHa OKaTaHHBIMH, ITOJyOKaTaHHBIMU
obmomkamu (ot 1 mo 10 cm) rpaHWTOB (QyHIaMeHTa, W3MEHEHHBIMH J(Q(y3uMBaMH, a TakKkxKe
KBapLUUTaMU U IE€CYaHMKaMHU KpacHO-Oyporo u ceporo upera. LlemeHnTupytomieil maccoil sBisercs
Pa3HO3EPHUCTHIN MecyaHuk u aneBponut (XKepHoBckuii u ap., 1985). B uzydenHom Hamu matepuanie
BO3MOJXKHBIE aHAJIOTM KOHTJIOMEPATOBOM TOJIIM BBIAEISAIOTCS MO KapoTaxkHbiM guarpammam (I'K) B
ckBakuHax HwkHe-XamakuHckas-845 (uHT. 1902-1877 ™M), Tanakanckas-803 (2051-2020 w),
Yaiikunckas-367 (unt. 2040-1802 m) (puc. 3, 4). B pesynbrare u3yueHHs pa3pe30B CKBAKHH
Buntouanckoil 30HBI, KOHIJIOMEpaTOBas ToJla Obljla OTHECEHA K JICAHUKOBBIM OOpa30BaHUSIM,
c(OPMHPOBAHHBIM B KOHTHMHEHTAJIBHBIX WIM HpUOpPEXKHO-MOpCKUX obOctaHoBkax (KouneB u np.,

2015).

TamakaHckas cBUTa C HECOIJIaCMEM 3ajleraeT Ha KOHIJIOMEpAaTOBOM TOJIE WM MOpoJax
¢ynaamenTa. CTpaTOTHI CBHUTHI YCTaHOBJEH B CKkBaxuHe TanakaHckasi-803, B unTepBane 2020-
1765 m (Konocos, ABzneesa, 1979; Ctparturpadudeckuii cnoBaps.., 1994). Ha3Banue CBUTHI 1aHO 1O P.
Tanakan, Oxnas Sxyrus. B IIpennatomckom nporude (ckB. [lapmmnckasi-1) 1 Ha BOCTOUHOM OOpTY
Hencko-boryoOuHnckoit anTekiau3sl (TanakaHckas IUIoIIa/ib) TalaKkaHCKasi CBUTA PACWICHAETCS Ha JIBE
nonceuthl (KomoccoB, ABaeeBa, 1979; XKepHoBckuit u ap., 1985). Hwxkusis mojacBurta crokeHa
TOHKHMM IepecilaiBaHUEM IIJIOTHBIX MEYaHUKOB M aJIEBPOJIUTOB C PEIKUMHU IMPOCIOSMH aprHJUIUTOB.
[lecuaHukM MeEIKO- U CpEIHE3EpPHHUCTHIE, KpacHO-Oyphle, 3€JIe€HOBATO-CEphble, HESCHOCIOUCTHIE.
BepxHsis moacBUTA MTPEACTAaBICHA apTHILTHTAMHU, MEPTEISIMA, TIIMHUCTBIMU JOJIOMUTAMH C TIPOCITIOSMHU
NECYAaHUKOB U aJ€BPOJIUTOB. APTUILIUTHI 3€JICHOBATO-Cephble, TEMHO-CEphIe, TOHKO- U TOPU3OHTAIBHO

CJIOUCTBIC, CIIOJHUCTBIC. MCpFCHI/I JOJIOMHUTOBBIC, 3CJICHOBATO-CCPOro MW MIOKOJIAAHOTO MBCTOB,
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TOHKOIUIUTYATHIE, TOPU30HTAIBHOCIOUCTHIE. [[OJIOMUTBI TEMHO-CEpble, TOHKO- U TOPU30HTAIBHO
CJIOUCTBHIE.

B npenenax Hioiickoii-Ilenenyiickoii 30HBI HaOMIONACTCA MOCTENEHHOE COKpAIICHUE
MOIIHOCTH TaJlaKaHCKOW CBUTHI B CEBEPO-3alaJHOM HampaBieHuH, oT 422 M B ckB. [lapmmunckas-1,
255 m B ckB. Tanakanckas-803, 85 M B ckB. Himkne-Xamaknackas-845 1 10 OJTHOTO BEIKJIWHUBAHUS B
paspese ckB. Osepnas-761 (puc. 4). Takxke B ceBepo-3alagHOM HAIPABICHUHM HAOJIOACTCS
MOCTENIEHHAsE CMEHA JIUTOJIOTMYECKOTO COCTaBa IIOPOJ TalaKaHCKOM CBUTBHI, OT TEPPUTE€HHO-
KapOoHaTHOro B HauOosiee MOrpyx)eHHbIX 4dacTax [IpenmaTomckoro mporuba K TEppPUTEHHOMY, C
npeobiiajaHieM apriiIMTOB M aJIeBPOJIMTOB, Ha BOCTOYHOM Oopty Hemncko-boryobunckoii
AHTEKJIU3BI.

B BepxHelt mojcBHUTE TalakaHCKOW ILJIOMIAIM paHee ObLI OOHAPYXEH TPaH3UTHBIM KOMILIEKC
mukpodoccunnii, Brarodaroruii: Leiosphaeridia minutissima (Naumova,) emend. Jankauskas,
Pterospermopsimorpha sp., Eomycetopsis sp. (o coBpemenHoii kinaccudukaiuu - Siphonophycus sp.)
(Paitzynuna u ap., 1991). B cBsi3u ¢ Tem, uTO B pabOTE OTCYTCTBYIOT CBEICHUSA O MECTOHAXOXKICHUHE
U TiayOmHe orbOopa TpoO, WCIOJNB30BAHMWE TIONYYEHHBIX paHEEe JaHHBIX MPEICTABISICTCS
3aTPyIHUTEIbHBIM.

B o0Opa3iax, oToOpaHHBIX M3 TaJTaKaHCKOW CBUTHI CKBaXMH YalkuHckas-279, TamakaHckas-
808, -826, Hmwxuexamakunckasn-843, -845, MuUKpo(dOCCHITNY BEISBICHBI He ObUTH (pHC. 4; IPHIIOKECHUE
I1). B cocraBe opranomaiiepata MPHCYTCTBOBAJia JIMINb pejakas (parMeHTHpOBaHHAs OpraHuka. B
BEpXHEW TIOJCBUTE TalaKaHCKOW CBUTHI CKBaXHHBI TanakaHckas-806 oOHapyXeHbl €IMHUYHBIC
cdepomopdusie akputapxu Leiosphaeridia crassa (Naumova) emend. Jankauskas, L.. sp. (puc. 4).

[lecyaHUKN XOPOHOXCKOM CBHUTBI CO CTpaTUrpaUuecKUM HECOIJIaCMeM 3alleraloT Ha

KOHIJIOMepaToBoi Tojie Ha Boctoke Hrolicko-Ilenenyiickoii (ckB. [Tapmnnckas-1) u B Bumouanckoit
30HaX, Ha TaJaKaHCKOM CBHUTE WIM Mopojaax (yHIaMeHTa - B LEHTpaJlbHBIX dacTsax Hrolicko-
[Tenenyiickoii 30HbI (Tanakanckas, XamakuHCKas IUIOIIAJM) WU MOJHOCTHIO BBIKIMHUBAIOTCA Ha
ceBepo-3anaze Hroiicko-Ilenenyiickoit 30Hbl. CTpaTOTHI CBUTHI YCTAaHOBIIEH B BuirodaHckoil 30He
(ABneeBa u gap., 1978; Pemenuss derBeproro..., 1989). XopoHoxckasi CBUTa CIOKE€HA PUTMHUYHO
nepeciauBaloUMucs necyaHukamMu u aneBpoiutamu (OKepHoBckuit u ap., 1985; Crparurpadus
HedTerazoHocHbIX.., 2005). [lecuanuku cBeTsIO-cepble, MENKO-, CPEelHe- U KPYIMHO3EPHUCTHIE 0
IPaBEIUTUCTHIX, KBapLEBbIE, C KPDEMHHUCTHIM 1IEMEHTOM. AJIEBPOJIUTHI CEPOTO U TEMHO-CEPOro IBETA.

MOIIHOCTEh CBUTHI COCTABIIET 25-85 M.
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Puc. 4. PacipocTtpanenne Mmukpodgoccunii B paspesax ckBaxxuH Hiolicko-Ilenenyiickoii 30HbI.
YcnoBHble 0003HaYeHHSs] TPUBeAeHbI /IS puc. 4-9: 1 - Opexynn; 2 - KOHIJIOMEPATHI; 3 - TPABEJIUTHI; 4 - MeCYaHUKH,
5 - ajgeBpomecuyaHukH; 6 - aJeBPOJMTHI; / - apruyuIATHI; 8 - wW3BecTHAKHU; 9 - moaomutsl; 10 - M0JIOMHTHI
necYaHUCThIe U aJIeBPpUTHCThIE; 1] - T0IOMUTHI INIMHUCTBIE; 12 - arUAPUTO-T0JOMHUTHI / JOJIOMHTO-aHTHAPHUTHI; 13 -
MepreJjiu H3BecTKOBbIe; 14 - Mepreau noaomMuToBsble; 15 - anruapursl; 16 - AR, kpuctananyeckuii pynaament; 17 -
KOpa BbIBeTpuBaHHUs; 18 - paccesiHHOe opraHuYeckoe BelIeCTBO, MUKpPO(poOcCHINH He BbIsABIeHbI; 19-26 -
accomuanuu mukpodoccmmii: 19 - | ¢ Leiosphaeridia sp., .20 - Ila ¢ Leiosphaeridia sp. - Talakania obscura, 21 - 116 ¢
Leiosphaeridia sp. - Nepia calycina; 22-24 accoumauum ¢ axkantomMoppHbIMH akpuTapxamm: 22 - llla ¢
Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura, 23 - 1116 ¢ Appendisphaera tenuis - Tanarium
tuberosum - Verruculatasphaera protea, 24 - 1118 ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina, 25 - IVa ¢
Oscillatoriopsis sp. - Siphonophycus sp., 26 - IV6 ¢ Vanavarataenia insolita — Siphonophycus sp.

Ipunarsie coxpamenusi: OCII - O6mas crpaturpaguyeckas mkaiaa Poccun, PCC - PerunonajabHas
crpaturpaduyeckass cxema, MCC — MecrHas crpaturpadudyeckas cxema; cBuThl: al - amexceeBckasi, chek -
yekypaaxckas, bk - 6rokckas, bs - 6ecropsixckas, bt - 6eTuunnckas, hrn - xoponoxckas, hrs - xapsicranckas, Kr -
KypcoBcKasi, iN - bIHAXcKasi, Pr -mapmmMHckKas, SI - cepaaaxckasi, tl - Tanaxckas, tlk - ranakanckas, tr -

TOPTHHCKAasi, USP - YCIIYHCKasI; kt - KOHIJIOMEpaToBasi TOJIA.

OToKEeHHS TANaXCKOM CBUTHI MMEIOT IIMPOKOE paclpocTpaHeHue Ha Tepputopuu Hriolicko-

[lenenytickoit 3oHBI. Tomma ¢ mepepsIBOM 3ajieraeT Ha TECYaHMKAX XOPOHOXCKOW CBUTHI (CKB.
[MapmuHckas-1, Tamakanckas ¥ XaMaKWHCKas TUIOIIATN) WM O0pa3oBaHUAX (QyHIaAMEHTa (CKB.
Hroiickas-780, O3eprasi-761). CtparoTun CBUTHI YCTaHOBJICH B Buitoyanckoii 30He (ABJeeBa u Jp.,
1978; Pewmenus yerBeproro..., 1989). Tamaxckas cBuTa (TamaxCKuil TPOAYKTUBHBIA TOPH3OHT)
Mpe/ICTaBICHa TepeciauBaHUEeM AalleBPOJIUTOB, MECUYAaHUKOB M apruiuToB. [lecuaHuku cepole,
3€JIEHOBAaTO-Cephble, Pa3HO3EPHUCTHIE, YACTO TIPAaBEIUTHUCTHIE. AJIEBPOJIUTHI CEpble U 3€JIEHOBATO-
cepele, TOHKOCJIOMCTBHIE. AprusuuTel TEMHO-3€JICHOBAaTO-CEPHIE, TOHKOCJIOMCTbIE u
JUH30BUAHOCIOUCTBIC, COJIEP’KAT PACCESHHYIO BKPAIUIEHHOCTh MUpHUTA. (s HIDKHEW 4acTH CBHUTHI
XapaKTepHBI TPYOO3EPHUCTHIC IO TPABEIUTUCTHIX MECUaHUKHU. B BepxHell ee yacTH pacmpoCTpaHEHbI
MEIIKO- U CPEHE3EPHUCTHIE TeCYaHUKN. MOIIHOCTh CBUTHI H3MeHseTcs OT 162 M B ckB. [lapmmHckasi-
1, 71 m - B ckB. Tamakanckas-803 u 10 32 M - B ckB. O3epHas-761 (puc. 4).

W3 Tamaxckoil cBuThl (0€3 MPHUBS30K K KOHKPETHBIM CKBR)KMHAM W TIyOWHAM) paHee ObLIH
omucanbl: Leiosphaeridia crassa, Leiosphaeridia jacutica (Timofeev) emend. Mikhailova et
Jankauskas, Leiosphaeridia minutissima (®aiizynuna u np., 1991).

B pesynbprare npoBeneHHOTO M3ydeHUs B ckBaknHax O3epHas-761, Tanakanckas-823, - 808, -
815, -824, -826, HmwxuexamakuHckasi-844 u OtpaaHunckas-3142 Mukpodoccuiny BBIABICHBI HE
oputn. B ckBaxkmnax OzepHas-761, Yaiikuuckasn-279, Tanakanckas-804, -806, HmxHexamakuHCKas-

841, -843, -845 Ha QoHe HeEONpPEIeIIMMOTO OPraHUYECKOTO JETPHUTA YCTAaHOBJICHBI CIMHUYIHBIC
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akputapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima,
Leiosphaeridia tenuissima Eisenack, Pterospermopsimorpha insolita (Timofeev) emend. Mikhailova u
pelKue YexJibl HUTYaThiX Bojopociein Siphonophycus sp. (puc. 4; mpunoxenue Il). Ha riyOune
1803 M B ckB. YaitkuHcKas-279 oOHapyX eH OJWH SK3EMIUIAP KPYIMHOH OOOJOYKH C MEJIKUMHU
OyropkaMu-MOpIIMHKAMH, OTHECEHHBIH K Gen. et sp. indet 4. (mpunoxkenwue |, Tadn. X1V, ¢wur. 3). D10
HauOoJiee HU3HUI YpPOBEHb TMOSBICHUS aKaHTOMOP(HBIX akpuUTapXx B peruone. Ilo mpucyrcTBuio
HanboJiee XapaKTepHOro TAKCOHA 3Ta OMOTa BbIJe/eHa B accouuanuio | ¢ Leiosphaeridia sp. (puc. 4).
[Ton accommamusiMu aBTOp IOJApPa3yMEBaeT COOOIIECTBA HCKOMAEMBIX MHKPOOPTraHH3MOB,
NPUYPOUYCHHBIE K OINpPENeICHHBIM naieo(anuanbHbIM  OOCTAaHOBKAM W XapaKTEPU3YIOIIHUECS
oTpeielIeHHBIM Ha0OpOM JHAarHOCTHPYEMBIX TAKCOHOB.

K mapmmHCKO# CBUTE OTHECEHA MOIIHAS APTrUJUIMTOBAs TOJIIA, KOTOpasAd COIJIACHO 3aJICTacT Ha

OTJIOKEHUSX Tallaxckoil cBUThl. CTparoTun cBuThl yctanosieH B.I1. XXepnosckum B unTepBane 1906-
1265 m ckBakunbl [apmunckas-1 (XKeprosckwuii u ap., 1985; Ctpaturpaduueckuii cioBaps.., 1994).
HazBanue cButsl gano no noc. [lapmuno Ha p. Jlena, Boctounas Cubupsb.

[To TUTONOTrMYECKOMY COCTaBY MAPIIMHCKAs CBUTA Pa3/ICIsETCS HA JIBE IMOJCBHTHI, KOTOPHIE

pamno3HaroTCsd HE BO BCCX pa3pe3ax. HuxHss moacBuUTa Ha OoJbIIeH 4JacTu TCPPUTOPHU CJIIOKCHA

HepeciiauBaHUEeM aprujUIMTOB, AJEBPOJIMTOB U IVIMHUCTBIX IE€CUYAHUKOB. APTUJUIUTHI 3€JIEHOBATO-
cepble, TEMHO-CEpbl€, TOHKO-, T'OPHU30HTAJIbHO- M KOCOCJIOUCTBIE, HHOIJA JOJOMHUTHUCTBIE WIU
QIEBPUTUCTBIC.  AJIGBPOJHUTHI  Cepble,  T[JIMHUCTBIC,  MEJIKO3EPHUCTHIC,  TOHKOIUIUTYATHIE,
ropu3oHTalIbHOCTIOUCTBIE. IlecuaHuku cepble, 3€JeHOBATO-CEpble, KBAPLEBBIE, CPEIHE3EPHUCTHIE,
ropu3oHTalbHOCIOUCTBIE. [lopoabl CBA3aHBI MOCTENEHHBIMM IepexoaamMu. B ckBaxkHHax ceBepo-
BocToka Hroiicko-Ilenenyiickoil 30HBI OTMEUYAeTCsl 3HAUUTEIBHOE YBEIUYEHHE JO0IH KapOOHATHBIX
nopoJ; (B pa3iMYHON CTENEHHW TJIMHUCTBIX U JIOJIOMUTHU3WPOBAHHBIX H3BECTHSIKOB M Mepreneil) B
COCTaBe HI)KHEH IMOJICBUTHI, YTO CONMXKAET 3TU TOJIIM C OTIOKEHHUSIMU OCCIOPSAXCKOW M BIHAXCKOH
cBUT Bumouanckoii 30ub1 (CtpaTurpadus HegTerazoHocHbIX.., 2005).

MomHocTh HUKHEH To/CBUTHI MeHsieTcss oT 112 m B ckB. Ilapmumuckas-1, 94 M - B CKB.
Tanmakanckas-803, 77 m - B ckB. BepxueHtoiickasi-780 u 67 M - B ckB. O3epHasi-761 (puc. 4).

HmwxHas dYacTh BEpXHEM IMOACBUTHI CIOXKEHA CCPbIMH, CBCTJIIO-CCPBIMHU, MCJIKO- U

CPEIHE3EPHUCTBIMU  CIOMCTBHIMM  II€CYAHMKAMHU C TOHKHMMHM TIPOCIOSIMH  3€JIEHOBATO-CEPBIX
AJIEBPOJINTOB M AaprHJIJIUTOB, KOTOpbIE BBIIEISIOTCS B XaMaKUHCKUN MPOAYKTUBHBIN TOPU30HT
(MomHOCTBIO 710 26 M). B ckB. YaiikuHckas-279 Ha 3ToM cTpaTUrpaueckoM YpOBHE YCTaHOBJIEH
YaUKUHCKUN TPOJYKTUBHBIM TOPHU30HT, NPEACTABIECHHBIM TIIMHUCTBIMU M3BECTHSIKAMU MOLIHOCTBIO
okoso 15 m (Illemun u ap., 2011). Berme no paspesy 3ajieraroT MIMHUCTBIE OTIOKEHHSI, CIIOKEHHBIE

TOHKHUM IEPCCIIaBAHUEM 3CJICHOBATO-CEPBIX, TOHKOIJIMTYATHIX, CJ'Ia6OKap6OHaTHI)IX APTUILINTOB C
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IPOCJIOSMU  aJIEBPOJIUTOB U JIOJIOMUTOBBIX Mepreneid. AJEBpOJIUTHl TEMHO-CEpble, KBaplieBbIe,
U3BECTKOBHCTBIC, MEIKO- H CpEAHE3epHUCThIC. Meprenu TOJOMHUTOBBIE, IIOKOIATHOTO U
3€JICHOBATOTO I[BETOB, TOPU30HTAIBHOCIONCTHIE. MOIIHOCTh MOJACBUTHI U3MEHSAETCS OT 365 M B CKB.
[Tapmmackas-1, 104 M - B ckB. Tamakanckas-803, 39 M - B ckB. O3epHas-761 u 10 33 M B CKB.
Bepxuentoiickas-780 (puc. 4).

Pa3Hble IO TAKCOHOMHYECKOMY COCTaBY acCOLHUAIMH MHUKPO(GOCCHINN ObLIHM OOHApPYKEHBI B
paspe3ax 22 CKBa)KHMH mapuinHcKoi cBuThl Hroiicko-Ilenemyiickoii 30ub1 (mpunoxenue 1, Tadm. 3-25).
AHanu3upyemble B paboTe CKBaXUHBI OTIMYAIOTCS HU3KUM BBIXOJOM KEpHa, 4YTO OIpenesseT
CHOPAJAMYHOCTh TOJYYEHHBIX IaJCOHTOJIOTUYECKUX JaHHBIX. B CBA3M ¢ 3TuUM, 0co0Oe 3HAUeHHE
npuobperaeT paspes ckB. Bepxnentoiickas-780, kKepH 1o KOTOPOil ObUT MPEACTABICH B OTHOCHTEIHHO
noJTHOM o0Beme (puc. 4). AHaIM3 MUKPOIAJICOHTOIIOTUYECKUX JaHHBIX B CKB. BepxHeHroiickas-780
MO3BOJIUJI BBISIBUTH OOIIUI TPEH]I BEPTUKAIBLHOTO PACIIPOCTPAHEHUS acCOIUAII MUKPOPOCCHUIHI IO
pa3pesy, a TaKXkKe ONPeAeNUTh CTPATUTPAPUUECKYIO TTO3UIIMI0 KOMIUJIEKCOB, YCTAHOBIEHHBIX B APYTUX
CKBaXMHAX OTHOCHTEIBHO 3TOTO pa3pesa.

B mapumnckoii cBuTe ObUTH YCTAaHOBJICHBI (CHU3Y BBEPX):

B HmKHEH dYacTH HIDKHEH IOACBHTHI CKBaKUHBI Bepxuenroiickas-780 (rm. 1882 m)
MUKPO(OCCUIINH BBISIBIICHBI HE ObUIH, a B OCaJIKe MPUCYTCTBOBaJA JIUIIE peakas (parMeHTHPOBaHHAS

opranuka. Beime mo paspesy oOHapyxeHa oOeaHeHHas accoumanms | ¢ Leiosphaeridia sp. (cks.

Bepxuentorickas-780, Tamakanckas-806, -815 u Hwmxuaexamakunckas-845). B cocraBe OHOTHI
IPUCYTCTBOBATH MOP(OIOTHUECKH MPOCTO ycTpoeHHble chepomopdubie akputapxu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u equau4HbIC
HUTYaThle Bogopociau Siphonophycus sp. B ckB. Tanakanckas-806 (unT. 1593.5-1590.3 ™)
JIOTIOJTHUTEILHO OOHapyXeHbl eauHu4HbIe 00ojouku Cucumiforma vanavaria Mikhailova, emend.
Mikhailova, Pterospermopsimorpha insolita, Tpuxomsl cunesenenbix Bogopociei Oscillatoriopsis sp.,
a TaKKe mpoOJieMaTHYHbIE HCKOMaeMble MUKpoopranu3mbl €X gr. Lakhandinia-Majasphaeridium.

Belmenexaniie  OTIOKEHHS  HIWDKHEH  IMMOJCBUTHI  MApPIIMHCKOM CBHTHI IO  pa3HOMY
OXapaKTepHU30BaHbI KOMILIEKcaMu MUKpodoccuinnii Ha Tepputopun Hroiicko-Ilenenyiickoil 30HbI.

B ckBaxxunax Bepxuenroiickas-780, Yaiikunckas-279 u nHa Tamakanckoil Twiomanu (CKB.

Tanakanckas-808, -815, -823, -824) obuapyxena accormanus lla ¢ Leiosphaeridia sp. - Talakania

obscura (puc. 4). B ee cocraBe ObUTH BBIZICTICHBI: TNIAJKOCTEHHBIC akputapxu Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima, aByxcioiHbIE
obosouku Pterospermopsimorpha insolita, oBanbubie popmbr Navifusa sp., nnanobakrepuu Talakania
obscura Kolosov, emend., a Takke mnpobnemaTHuHble MUKpoopranm3Mel €X Qr. Lakhandinia-

Majasphaeridium.
29



B nepexoaHbIxX OTIIOKEHUAX TaTaXxCKOW - MapIIUHCKONW CBUT CKBaXKHHBI YalikuHCcKas-279 (MHT.
1816 — 1714 m) A.M. CraneBuuem ycraHoBiieHbl Leiosphaeridia crassa, L. sp., Oscillatoriopsis sp.,
Arctacellularia doliformis Hermann, Arctacellularia sp. u Hexoropsie npyrue takcoHsl (CTaHeBHY U
ap., 2015). Cyas no npuBEACHHBIM H300paXKCHHUSAM, HUTYAThIE BOJOPOCIH, OTHECEHHBIC K
pudeiickomy poay Arctacellularia (CraneBuy u ap., 2015, puc. 3.12 u 3.13), UMEIOT HIACHTHYHOE
MOpGOJIOrHUeCKoe CTpOeHHEe C BeHickuM TakcoHoM Talakania obscura. Ilo TakcoHOMHUYeCKOMY
COCTaBy OIMCaHHas BbIlle OMoTa comocrapisiercs: ¢ acconuanueii lla (Leiosphaeridia sp. - Talakania
obscura).

B HkHEW yacTu HUKHEH MOJICBUTHI MApUIMHCKOM CBUTHI CKBaKUHBI HinkHexamakuHckas-845

Ha 3TOM cTparturpapuueckoM ypoBHe oOHapyxeHa accormanms 16 ¢ Leiosphaeridia sp. - Nepia

calycina (puc. 4). Ona mnpexacrarieHa cdepomopdubiME akpuTapxamu Leiosphaeridia crassa,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Cucumiforma vanavaria u HHTYaTHIMH
Bogopociasmu Nepia calycina, sp. nov., Siphonophycus sp.

Berme o paspesy, B ckBaxxuHax Bepxnentorickas-780, O3epnas-761, Tamakanckasn-801, -826,

Hwxuexamakunckas-841, Yalikunckas-279 ycranosnena accouunanus Illa ¢ Appendisphaera tenuis -

?Appendisphaera tabifica — Talakania obscura (puc. 4, npunoxenue Il). B cocraBe OHOTHI

JOMHHUPYIOT akaHToMopdubie axkputapxu Appendisphaera tenuis (Moczydlowska, Vidal et
Rudavskaya), emend. Moczydtowska, ?Appendisphaera tabifica (Moczydtowska, Vidal et
Rudavskaya), emend. Moczydiowska, rnaakocrennbie o6omouku —Leiosphaeridia  crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u Bomopociu
Talakania obscura. Crnopaaudecku BeTpedaroTcss axkantomopdutsl Appendisphaera grandis
(Moczydtowska, Vidal et Rudavskaya), emend. Moczydtowska, Appendisphaera minima Nagovitsin et
M. Faizullin, Cavaspina acuminata (Kolosova), emend. Moczydtowska, Vidal et Rudavskaya, emend.
Moczydtowska, Cavaspina rotundata, sp. nov., Ceratosphaeridium glaberosum Grey, Eotyllotopalla
rarotuberculata, sp. nov., aByxcrnoiitHbie ob6omouku  Bicortex  mutabilis, sp. nov.,
Pterospermopsimorpha insolita, osansubie dhopmer Navifusa sp., a Takke Bomopocau Siphonophycus
sp., Obruchevella parva Reitlinger, Oscillatoriopsis sp. (ITpunoxenwue 11). B ckBaxxunax O3epHas-761
u Tanakanckas-826 momosiHuTenbHO OOHapykeHbl eauuuunbie Knollisphaeridium maximum (Yin),
emend. Knoll et al., emend. Willman, ¢ kotopbimu B ckB. Tanakanckas-826 acCOUUPYIOT HOBBIC, HE
OIMCaHHbBIE TIOKa akaHToMopdHbie akputapxu Gen. et sp. indet 1. (ITpunoxenue |, Tadn. XII, dur. 1-
5). B ckBaxune O3epHas-761 BeisBieH oxuH sk3emiuisp Tanarium aff. T. conoideum (Kolosova)
emend. Moczydtowska, Vidal et Rudavskaya. [IomonHSIOT NajJeoOHTOJIOTHYECKYIO XapaKTEPUCTHKY

Illa acconumanuu eqMHUYHBIE OPHAMEHTHPOBaHHBIC 00oyouku Tanarium tuberosum (Moczydiowska,
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Vidal et Rudavskaya), emend. Moczydtowska, Vidal et Rudavskaya, onmucannbie paHee U3 HHTEpBaIa
1884-1876 m cxBaxunbl O3epHas-761 (Moczydtowska et al., 1993).

B ckBaxmnax Tamakanckas-806, -823, Hmxuexamakunckas-843, -844 wma otom
crpaturpaduyeckoM ypoBHe BoiAesiercs acconnarus 118 ¢ Appendisphaera tenuis - Hamakinia sp. -
Nepia calycina (puc. 4). B cocraBe OHOTBI pacHpOCTPaHCHBI AaKAHTOMOP(HBIC aKPHUTAPXHU
Appendisphaera tenuis, Ceratosphaeridium glaberosum, rimaakocreHubie obosnouku Cucumiforma
vanavaria, Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima,
Leiosphaeridia tenuissima, Bicortex mutabilis, Pterospermopsimorpha insolita, Bomopocnu
Siphonophycus sp., Oscillatoriopsis sp., a Takke IpoOJEMaTHYHBIC HCKOMAEMBIC OPTraHU3MBI,
IPEONIOKHUTENbHO Oyn3kue K Hu3mmM rpubam Hamakinia sp. Mukpodoccunuu Talakania obscura
UMEIOT OTpaHUYEHHOE pacrpocTpaHeHue B CkB. Tamakanckas-806, -823 u moaHOCTBIO MCUE3al0T Ha
XaMakvHCKOW Miomaan. A uX "IKoIOrMyeckyr Hulry' B ckB. HmknHexamakuHckas-843, -844
sanuMaroT Bogopocau Nepia calycina. B ckBaxune HwukHexamakuHCKas-844 MOMOJHUTEIBHO
oOHapyKeHbI akaHTOMOpHBIE akputapxu Mengeosphaera aff. M. triangularis Liu, Xiao, Yinetal., a B
ckB. Tanakanckas-823 - Appendisphaera grandis.

B BerHeﬁ YacTH HMKHEH MOJICBUTHI - HMKHEHM 4acTu BerHeﬁ IIOACBHUTHI HapHIHHCKOﬁ CBUTHI

obHapyxeHa accormanus | ¢ Leiosphaeridia sp. (cks. Bepxuentoiickas-780, Tanakanckas-803, -808, -
808, -843, -844, -21302, Yaiikunckas-279). Otcrona onmcanbl: Leiosphaeridia crassa, Leiosphaeridia
jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u Siphonophycus sp.

Brime no pas3pe3y B BerHefI IIOACBHUTC HapHJHHCKOﬁ CBUTHI YCTAHOBJICHA aCcCcOLIMAlINA lla ¢

Leiosphaeridia sp. - Talakania obscura (mpunoxenue Il; cks. Tanakanckas-804, -809, -815). Ha stom

ypoBHE OOHapykeHbl akputapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima u Bogopociu Talakania obscura. J{omonuutenbHO B pa3pe3e ckBakuHbl Tamakanckas-809
HaWeHbl eAMHUYHBIE MuKpodoccuanu Pterospermopsimorpha insolita, Siphonophycus sp. u
Hamakinia sp.

W3 aprunnuToB HUXKHEN 4acTW BepXHEW MOACBUTHI ckBaxuHb! [lapmmnckas-1 (uat. 1512,5-
1510 m) B 1980s1e rosb! ObLIH OmnHcaHbl chepomopdHbie akpuTapxu poaa Leiosphaeridia u Huryarsie
Bogopocnu Talakania obscura Kol. (Keprosckwuit u ap., 1985). Ota 6roTa MOXeT ObITH OTHECCHA K
acconmarmu lla ¢ Leiosphaeridia sp. - Talakania obscura.

B cpenneit wactu BepXHEH IMOJCBUTHI MAPUIMHCKOW CBUTHI BBISIBJICHA OOTaTasi acCoIMaIlvs
mukpodoccnnuit 1118 ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina. Ona o6HapyxeHa B
pa3pe3ax ckBaxuH HrmkHexamakuHckas-845, -848, -849, -21302 u Yaiikunckas-367. Otcroma
OTpeNieNieHbl: OpHaMeHTHpOoBaHHBbIe akputapxu Appendisphaera grandis, Appendisphaera tenuis,

?Asseserium  fusulentum Moczydtowska et Nagovitsin, Cavaspina majuscula, sp. nov.,
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Ceratosphaeridium glaberosum, Knollisphaeridium maximum, Mengeosphaera aff. M. triangularis,
rIagKocTeHHBIe oOomouku  Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima, Cucumiforma vanavaria, Pterospermopsimorpha insolita,
Navifusa sp., autyarsie Bogopociu Nepia calycina, Oscillatoriopsis sp. u Siphonophycus sp. ITomumo
BBIIIIC TIEPEUMCICHHBIX MHUKPOPOCCHINMA, B CKBaKHMHE HikHexamaknHcKas-845 oOHapykeHbI
akantoMopHble akputapxu Cavaspina rotundata, sp. nov., Densisphaera arista Moczydtowska et
Nagovitsin, Tanarium araithekum (Zang in Zang and Walter), emend. Grey, Tanarium conoideum
(Kolosova) emend. Moczydlowska, Vidal et Rudavskaya, emend. Moczydlowska, Tanarium
paucispinosum Grey, Tanarium tuberosum, Urasphaera sp. u Gen. et sp. indet 2. ITocneanuii TakcoH
npezcTaBisier co0oii cheprueckyro 0007I04Ky, OpHAMEHTUPOBAHHYIO HEPETYIISIPHO PACIIOIOKEHHBIMU
Kpateporo100HsIMU BeipocTamu (nipuiioskenue |, Tadu. 1V, ¢ur. 1). B ckBaxkune HmwkHexamakiHCKasI-
845 BrIsBIIeH HOBBIN Bu akpurapx Tanarium longodactylusi, sp. nov. (mpuinoxenue |, Ta6m. 1X, ¢ur.
1-8), a raxke Bogopocnu Talakania obscura u mpo6nematrku Hamakinia sp. 1x pa3pe3oB CKBasKuH
Hwxnexamakunckas-849 n Yaiikuuckas-279 ompeneneHsl chepuyeckre OOO0JIOYKH C OAMHOYHBIM
BeipocToM Uniexcrescentia tubulosa, sp. nov. (mpuioxenue |, Tabm. XIV, ¢wur. 7-9), a B cks.
Yaiikunckasn-279 oObHapykeH oauH 3k3eMiusip Variomargosphaeridium sp. (npuoskenue |, Tabm. Xll,
¢wur. 2).

[Mocnennsis 6uota ¢ akanTomMopdHbiMU akpuTapxamu (accormanus Il ¢ ?Polygonium cratum)
ycraHoBlieHa B ckBaxknHe OtpamnHuHckas-3142. CkBakuHa npoOypeHa Ha rpaHule ¢ BumrodaHnckoid
30HOM, 4TO Ompeenuso ee cTpaturpaduyeckoe pacwieHenue (puc. 3). B paspese ckBaxuHbl ObLIH
BBIJICTICHBI: Talaxckas, Oecropsixckas, bIHaXCKash M XapbICTaHCKash CBUTHI HEINCKOro TOpH30HTa. B
XapbICTAHCKOW  CBUTE  BEpPXHEr0  IOATOPU30HTA  HENCKOIO0  TOpU30HTAa  OOHapy>KEHbI
opHaMeHTHpoOBaHHBIC 00004k ?Polygonium cratum (Zang), emend. Grey (npunoxenue |, Ta0m.
VI, ¢ur. 7-11), ?Tanarium sp., rmaakoctenHbie chepomopdHbie akputapxu Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u HuTyaThIC
Bojtopociu Siphonophycus sp.

B BepxHeil yacTu BepxHeH MOACBUTHI MapIIMHCKON CBUTBHI TAKCOHOMHUYECKOE pa3zHOOOpasue
MHUKpO(hOCCHINN 3aMETHO COKpamaercs. M3 coctaBa GMOTHI McUYe3al0T akaHTOMOP(HBIE aKpUTApXH, a
HIMPOKOE PACHpOCTPaHEHUE Ha 3TOM CTpaTUrpauueckoM YpOBHE MOJIYy4aroT HUTYAThle Bogopociu. B
ckBaxnHax HwmkHexamaknHckasn-845, -21301 Beime ypoBHS ¢ akaHTOMOP(HBIMH OHOTaMHU
ycraHoBieHa acconuarus 116 ¢ Leiosphaeridia sp. - Nepia calycina - Hamakinia sp. (puc. 4). B ce
COCTaBe MIMPOKO paclpoCcTpaHeHbl HOBbIE HUTYAThIe Bogopocau Nepia calycina, sp. nov., koTopele Ha
HEKOTOpBIX HMHTEpBajax COCTABIAIOT 10 95% OT Bcero KOIMYECTBAa BBIABICHHBIX JK3EMILISPOB

(mpunoxenwue |, tadn. XVII, ¢ur. 1-14; npunoxenue I, Tabn. 22). OHu 0OHAPYKEHBI COBMECTHO C
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HUTYATBIMH Bojopocisimu  Siphonophycus sp. u cdepomopdusiMu akputapxamu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima.

Beitie 1o paspesy TakCOHOMHUYECKOe pazHooOpa3ue Mukpodoccumii eme 6oyee CoKpamaeTcs.
B TCPMHUHAJIBHBIX TOPU30HTAX HapHIHHCKOfI CBUTBI YCTAHOBJICHO JAB€ aCCOLMallWH: IVa ¢
Oscillatoriopsis sp. - Siphonophycus sp. u IV6 ¢ Vanavarataenia insolita — Siphonophycus sp. (puc. 4).
[TepBast accommarmst (1Va) Beimensiercss B ckBakuHax Bepxnentoiickas-780, Tamakanckas-804,
Hwxnexamakunckas-843. Otcrona ompenenensl: Leiosphaeridia crassa, Leiosphaeridia jacutica,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Obruchevella parva, Oscillatoriopsis sp. u
Siphonophycus sp. Bropas accormanus (IV0), ycraHoBiaeHHas B pa3pe3ax ckBakuH TamakaHckas-803
u Hwkuexamakunckas-21301, comepxutr akputapxu Leiosphaeridia crassa, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, Bogopociu Siphonophycus
Sp. W mpernoaraeMble 0OCTaTKU rpubOHOM mpupo sl Vanavarataenia insolita Pjatiletov.

HapI_HI/IHCKa}I CBHUTA IICPCKPBIBACTCA Kap6OHaTHI>IMI/I, FJ'II/IHI/ICTO-Kap6OHaTHLIMI/I OTJIOKCHUAMU

OIOKCKOW CBUTBI THPCKOro ropusoHTa. OHa pas3iensercss Ha HIKHIO TIJIMHUCTO-TIECYaHYIO

(60TYyOOMHCKMI TIPOJYKTUBHBII TOPH30HT) M BEPXHIOW KapOoHaTHYIO mojacBuThl (CrTpaTurpadust
He(dTerazoHoCcHBIX.., 2005).

B aprumnurax HukHEW MOACBUTHI CKBakuWHBI HinkHe-XamakuHckas-844 oOHapyxeHa
obenHenHast O6woTa, comepskarnas Leiosphaeridia sp., Siphonophycus sp. u Vanavarataenia insolita
(accommanms  IV6 ¢ Vanavarataenia insolita — Siphonophycus sp.). B ckB. Tanakanckas-803

MI/IKpO(l)OCCI/IJ'II/II/I BBLISBJIEHBI HE OBLIH.

BWJIIOUAHCKA 30HA

Burouanckas 30Ha pacronoskeHa Ha ceBepo-BocToke [Ipeamaromckoro mporuba (puc. 3). B ee
cocTaB BXOIAT mnorpanudHble ¢ Hroiicko-llenenyickoir 30HOM CEBEPO-BOCTOYHBIE TEPPUTOPUHU
Hroiicko-/I>xepOuHckoii BriaanHbl, BepxHeBumouanckas ceioBuHa, CyHTapcKui CBOJI U BOCTOUHAs
yacTth Crormxkepckoi ceanoBunbl (Ctparurpadust HedrerazonocHsix.., 2005). Ha roro-Boctoke ona
TPaHUYUT ¢ YPUHCKUM NOJHATHEM. OTI0KEHUS BUIIOYAHCKOW 30HBI OTJINYAIOTCS HauboJee MOJIHBIMU
U MOUIHBIMM TEPPUT€HHO-KapOOHATHBIMU IIOCJIEOBATEIILHOCTAMU BHIJIIOUAHCKOTO U HEMCKOro
TOPU30HTOB B peruone. Jlns 3TON 30HBI TakKe XapakTepHO oOllee yBeTUYeHHUE JO0JIM KapOOHATHBIX
IIOPOJl B BEPXHEH YaCTH HENCKOIO IOPU30HTA M IMPUCYTCTBUE NMAYEK COJEH B TUPCKOM T'OPU3OHTE.
CTparoTUNMYeCKUM pa3pe3oM BuimrouaHCKON 30HBI MPUHSAT pa3pe3 CKBAXKMHBI BepXHEBWIIOUAHCKAasI-
602 (Pemenus yerBepToro..., 1989).

B BuroyaHckol 30HE BBIAENAIOTCS (CHU3Y BBEPX): KOHIVIOMEPATOBAs, JOJOMMTOBAs TOJIIIH,

TaJlJaKaHCKasl CBHTA, OCTUHYMHCKAS H XOPOHOCKasA CBHUTBI BHIIFOYAHCKOI'O TI'OPHU30HTA, TalaxXxCKad,
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Oecropsixckasi, bIHaXCKas M XapbICTAaHCKasi CBUTHI HETCKOTO TOPH30HTA, a Takke OIOKCKas CBHTa
TUpcKoro ropu3oHTa (puc. 5; Pemenus werBeproro..., 1989; Crparturpadus HedTera3oHOCHBIX..,
2005; KouneB u ap., 2015). Ananuszupyembie B pad0OTe MaJICOHTOJOTHUYCCKUE JAaHHBIC MMOJIYUYCHBI B
pe3ynbpTaTe HM3ydeHHs S5 ckBaxkuH: BepxueBwmtouaHckas-611, Bumroiicko-/[xebunckas-642, -643,
Meukckas-2231 u Cpeane-blrsiattunckas-2630 (puc. 3; npuioxenue 1, Tadm. 26-30)

Huxe B riaBe npuBeeHO OCBUTHOE OIMCAHUE BEH/ICKOTO pa3pesa (CHU3Y BBEpX):

KoHriomeparoBas M JI0JIOMUTOBAsl TOJINM HMMEIOT OIrPAaHUYEHHOE pACIPOCTPAHEHHUE Ha
TeppuTopun Buiirouanckoil 30Hbl. OHM BBIACISIOTCS B paspe3ax BepxeBwirouaHckoil u Buiroiicko-
Jxepounckux miomianeii (Ctparurpadust HedTera3oHocHbIX.., 2005), a Takke B CKBaKMHaX
Hleunckas-111, -472 u Cpenne-Mapxunckas-225-0 (Kounes u jap., 2015).

KonrnomeparoBas Toua 3aieraet Ha oOpa3oBanusx ¢pyHaameHTa. OHa CII0KEeHa 00JIOMKAMH

IPaHUTOB (yHIAMEHTA 3€JIEHOTO U KPacHO-Oyporo IBeTa, pa3HON CTENEHU OKATAaHHOCTH M Pa3MepoB
(ot mepBbIX MuUTUMETPOB A0 15 cm) (KouneB u ap., 2015). LlemenTupyromas Macca - HeOKaTaHHbIE
O0JIOMKM KBapa M IIOJEBOr0 IlNAaTa IECYaHO-aJIEBPUTOBOM pPa3MEPHOCTH. MOIIHOCTh TOJIILU
u3mensiercss ot 20 M B ckB. Cpenne-Mapxunckas-225-0 u go 160 m B ckB. llleunckue-472. Dtu
OTJIO)KEHUSI OTHECEHBI K JIEJHHUKOBBIM OOpa30BaHUSIM, HAKOMUBIIEMCS B KOHTHHEHTAJIbHBIX HIIU
npUOPEKHO-MOPCKUX OOCTAaHOBKAX IMPU OTCYTCTBUM XMMHUYECKOro BbiBeTpuBaHUs (KouneB u np.,
2015).

I[OJIOMI/ITOBEUI TOJIIIIa C INOCTCIICHHBIM nepexoaom 3aJICracT Ha JUaMUKTUTax

KoHTIIOMepaToBoi Tonmy. OHa mpeAcTaBlieHa TOHKOCIOUCTHIMHM TJIMHHUCTBHIMH M TECUYAHUCTBIMU
JOJIOMUTaMU KpacHO-0yporo, po30Boro, 6e:eBoro 1BeToB. MOITHOCTh CBUTHI B ckaknHax LllenHckoi
wiomaau 6-40 m. Ilopoasl 1010MUTOBOM TOJIIIM HA OCHOBAaHUH COCTaBa U TEKCTYPHBIX 0COOEHHOCTEN
paccMaTpuBarOTCs Kak MOKpoBHbIe Wik k3m gonomuthl (KouneB u np., 2015). Jlns kapOonaToB
nonomuToBOM Tommu ckBakuH lllewnckas-111, -472 mony4deHsl 3HaUYE€HUSI U30TOMHOTO cocTaBa 0'3C,
KOTOpBIE COCTaBWIU OT -3.2%o0 10 -3.4%0 (KouneB u ap, 2015). DT COOTHOIIEHUS HUICHTHYHBI
3HAQYCHHUSM, YCTAHOBJICHHBIM JUISI KON  JOJIOMUTOB HIKHEH 4acTu OapakyHCKOW CBHUTHI
nanbHetairuHckoi cepun Ilatomckoro Haropssi (Ilokposckuit u ap., 2006). IlomyueHHble naHHBIE
MO3BOJISIET KOPPEIUPOBATH OTIIOKEHUS KOHTJIOMEPATOBOM M JIOJIOMUTOBOM TOI BUiltouaHCKOM 30HBI
C JAMAMHUKTHUTAMU JKEMKYKAaHCKOW CBHUTBHI M KON JOJIOMUTAMHU HIDKHEH YacTh OapakyHCKOH CBUT

[Tatromckoro paiioHa.

bernunHckas cBHUTa Ha ceBepo-3amaje BHIO4aHCKOM 30HBI C IMEpPEpBIBOM 3ajJeraeT Ha
JOJIOMUTOBOM TOJNIE, @ Ha OCTAJIbHOM TEPPUTOPHM - Ha OOpa30BAHUAX KPUCTAIUIMYECKOTO
¢ynnamenta. CTpaToTHUIl CBUTHI YCTaHOBJEH B CKBakMHE BepxHeBuirouaHckas-602, B uMHTepBaie

2666 - 2630 M (ABnmeea u ap., 1978; Pemenus uerBeproro..., 1989; CrpaTurpaduveckuii ciioBapsb..,
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1994). Haspanume cButbl gaHo mo p. berumnue, FOxnas Caxa. HwkHsAS 4YacTh CBUTBHI CIOKEHA
QIEBPOJIUTAMHU C TIPOCIOSMHU APTHIUTHTOB. AJIEBPOIUTHI TEMHO-CEpPhIC, MEJIKO- U KPYITHO3EPHUCTEHIC,
HESICHOCITIONCTHIC, C aHTHJIPUTOBBEIM M aHTHAPUT-IOJIOMUTOBBIM IIEMEHTOM. BepXHssi 4acTh paspesa
NpeJICTaBJICHA MIEeCYaHUKaMH, CEPBIMHU, MEIIKO-, CPE/IHE- U KPYITHO3EPHUCThIMH. L[eMEeHT - KBapIeBhIid,
TJIMHUCTBIA, aHTUPUTOBBIN, JOJTOMHUTOBBIA. MOITHOCTh CBHTHI M3MEHSETCSI OT MEPBBIX METPOB H IO
140 M Ha Buroticko-/xepOounckoii mnomanu (Ctpaturpadust HepTerasoHOCHbIX.., 2005).

XOpPOHOXCKas CBHUTA BHIIOYAHCKOTO TOpU30HTAa C HECOIJIACMCM 3aJICraCT Ha OCTUYUHCKOI

ceure. CTpaTOTHN CBUTHI YCTAaHOBJICH B CkBaxkuHe BepxHeBumrouaHckas-602 (uHT. 2630-2577 ™M)
(ABmeeBa u gap., 1978; Pemienus derBeproro..., 1989; Crparurpaduueckuii cioBaps.., 1994).
HaszBanue cButhl gaHo mno pyd. XopoHox (Oacceiin p. Bumouan, Cpemnsis Cubupp). Csuta
MPE/CTABJICHA IECUYaHUKAMU C PEIKUMHU TPOCIOSIMU AJIEBPOJUTOB, a HAa OTICJIbHBIX YPOBHAX -
apruwuuToB. [lecuaHuku CcBeTJIO-cepble, KOPUYHEBO-CEphble, IUIOTHBIC, CIOUCTBbIC, MEIKO- U
CpeIHEe3epHUCThIE, KBapIeBbIe, 3penble. LleMeHT KBapIeBblii, pereHepallMOHHbIH. AJIEBPOIUTHI CEPOTO
[[BETa, CJIOMCTHIC, IIEMEHT CMEIIaHHBIH - KBapueBbld U ruapocmoaucteiii  (Ctpaturpadus
He(drerazoHocHbIX.., 2005). BepxHsisi 4acTh XOPOHOXCKOW CBUTHI BBIICIACTCS B BHJIIOYAHCKHI
MPOAYKTUBHBINA TOPU30OHT. MOITHOCTH CBUTHI OT HECKOJIBKUX METPOB H J10 66 M.

B xopoHoxckol cBUTe CKBaXXWHBI Bumoicko-/[)xeOunckas-643 (uHt. 2483-2482 ™M)

obHnapyskeHa accormanus lla ¢ Leiosphaeridia sp. - Talakania obscura (mpunosxenue I, Tadn. 28). B

ee cocTaBe NMPUCYTCTBYIOT akputapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Pterospermopsimorpha insolita, Navifusa sp., somopociu Obruchevella sp., Talakania
obscura, Siphonophycus sp, mnpenmonaraemsie Hu3mime rpudOsl Caudosphaera expansa u
npobnemaruku ex Qr. Lakhandinia-Majasphaeridium. B ckBaxune Bepxne-Bunrouanckas-611
MUKPO(OCCHUIINU BBISBICHBH HE OBUIM, a B COCTaBE OpraHoMaiiepara CoJAepXajiach peaKas

(parMeHTUpOBaHHAsL OPraHUKA.
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Puc. 5. PacipocTpanenne Mukpodoccuimii B pazpe3ax CKBaKuH Buiiiouanckoii 30HbI.

YciaoBHbIE 0003HAYEHUS NnpuBeICeHbI HA PHUC. 4.



Tamaxckasi CBUTa HETICKOTO TOpPHU30HTA C HECOTJIaCUEM 3aJICracT Ha IEeCHaHUKax XOpOHOXCKOﬁ

cBUTBl. CTpPaTOTUIl CBUTHI YCTAaHOBJIEH B WHTepBaie 2577-2469 M ckBaxuHbl BepxHeBmitouaHckas-
602 Bumoyanckoit 30861 (ABzeeBa u np., 1978; Pemenus uerBeptoro..., 1989; Crpaturpaduyeckmii
cioBapk.., 1994). Hassanue cBuThl gaHo 1o pyd. Tamax, 3amagnas Caxa. CBHTa UMEET BhIAEPKAHHBIN
JUTOJOTHYECKH COCTaB M LIMPOKOE paclpocTpaHeHHe Ha TeppuTopuu Buimouanckoil 30Hb. OHa
IpEJICTaBICHa IEpecIauBaHUEM  II€CYAHUKOB, IPAaBEJIUTOB, AJEBPOJINTOB U  aprUJIJIMTOB
(Ctparurpadus HedTerazoHOCHbBIX.., 2005). MomrHocTh mpociioeB B cpeaHeM ot 2 10 20 cm. TTopomabt
KpacHOLIBETHbIE, MHOIJIa Cepble, 3eJeHOBaTo-cepble. IlecuaHuku KBaplEBbIe, IOJIEBOIINATOBBIE,
KPEMHUCTBIE, C€1a00 OTCOPTHPOBAHHBIC, LEMEHT CMEIIAHHBI - KAOJIMHHUTOBBIM, KaJIbIIUTOBBIH,
AQHTUJIPUTOBBIN, peke KBapLeBbli. CTENEeHb IEMEHTAMM HEBbICOKAs. MOIHOCTB CBUTHI 95-130 M.

B rtamaxckoii cButTe ckB. BepxuHeBuirouanckas-611 oOuapykeHbl akpurapxu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia sp. (accormanus | c
Leiosphaeridia sp.; npunoxenue |1, Tadi. 26).

becropsixckas CBUTa COIJIACHO 3aJleraeT Ha OTJIOXKEHHSIX TalaxCKoil cBUThI. CTpaTOTUII CBUTHI

BBIJICTICH B CKBaknHe BepxuepmmouaHckas-602, B uaTepBane 2366-2469 m (ABaeeBa u ap., 1978;
Pemenus werBeproro..., 1989; Crparurpaduueckuii cioBapb.., 1994). Ha3aHnue CBHUTBHI JaHO I10
pyu. bac-lOpsix, 3anannas Caxa. HuxkHsAS 4acTh CBUTHI CIIOKEHA MPEUMMYLIECTBEHHO JOJIOMUTAMU, a
BEpPXHSASI - U3BECTHSIKaMHU. JlOOMHUTBI TEMHO-CEpble, TOHKO3EPHHCTBIC, CIIOMCTHIC, TJIMHUCTHIC.
W3BecTHSIKU cepbie, TOHKO3EpHUCTHIC, JojoMuTHCThIe. (CTpaturpadus HedrerazonocHsix.., 2005). C
BOCTOKA Ha 3ara/i Ha0Jt0/1aeTcsl IOCTENEHHOE COKpAaIlleHuEe MOIIHOCTH OeCropsiXCKol CBUTHI (0T 125 M
Ha Bumoiickoil miomaau, 45 M - Ha MkTexckoi miom@aan M 10 MOJHOTO BBIKIMHUBAHUA Jaliee Ha
3amaj), a TaKkkKe CMEHa KapOOHATHOTO OCa/JKOHAKOIJIEHWE Ha TEepPPUIeHHO-KapOOHAaTHOE W
TEPPUTEHHOE.

B Gecropsixckoii cBuTe CKkBakMHbI Meukckasi-2231 mukpodoccunuy oOHapyKeHbl B MHTEpPBAJIe
4680.8-4627.7 M (puc. 5, mpunoxenue 1, Tadn. 29). CHu3y BBepx ObUIH BBIACICHBI:

Ha rny6une 4680.7 M mnpucyrcTBoBaia JUIb (parMEeHTHpOBaHHas, HE OQGOpMIICHHAS
opranuka. B unrepBane 4678.7-4667.4 m ycranosjena accouuarus | ¢ Leiosphaeridia sp., B cocrase
KOTOpOU MpHUCYTCTBOBaM akputapxu Bicortex mutabilis, Leiosphaeridia minutissima, Leiosphaeridia
tenuissima, Pterospermopsimorpha insolita, Navifusa sp. u autyarsie Bogopociu Obruchevella parva,
Siphonophycus sp.

Beimie mo paspesy (ri. 4666.35 M) oOHapyxkeHa OoraTas OHOTa, KOTOpas BbIIE/ICHA B
accormanuto 1116 ¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea. Ha

done mpoxomamux cHu3y Bicortex mutabilis, Leiosphaeridia crassa, Leiosphaeridia jacutica,
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Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, Navifusa sp.,
Siphonophycus sp., ycraHoBiaeHbl pa3HOOOpasHbie akaHTOMopdHBIC akputapxu Appendisphaera
tenuis, “?Appendisphaera tabifica, Tanarium conoideum, Tanarium tuberosum, Tanarium
paucispinosum u equHUYHBIC cuHe3enenbie Bogopocau Oscillatoriopsis sp.

Ha rinyOune 4627.7 M BbIsiBJICHA qucriepckas He 0OpMIICHHAsE OpraHuKa, a TaKyKe eIMHUYHbIC
000JI0YKH TIOXOM COXPaHHOCTH, YCIOBHO OTHECEHHbIE K poay Leiosphaeridia.

blnaxckasi cBUTa COIVIACHO 3ajieraeT Ha KapOoHaTax OecropsAXCKoil CBUTHI. CTpaTOTHII CBUTHI

yCTaHOBJICH B MHTepBasie 2298-2366 M ckBakuHbl BepxHeBumouanckas-602 (ABneeBa u ap., 1978;
Pemrenust gerBeproro..., 1989; Crparurpadudeckuii cioBapb.., 1994). Ha3panue CBHTHI JaHO II0
p. blnax-lOpsix, Oacceitn p. Bumrouan, Cpeansisi Cubupb. CBHUTa mpejicTaBlIeHa IEpecIanBaHHEM
HU3BCCTHAKOB, OOJIOMHUTOB H apPrujiJIMTOB. M3BecTHsikn U JOJIOMHUTBI TCMHO-CEPBIC, CCPLIC,
TOHKO3CPHUCTBIC, AaHTHAPU3HUPOBAHHBIC, MHOI'JA TIIMHHUCTBIC HJIIM KOMKOBATLIC. ApFI/IHHI/ITH TEMHO-
CCPbIC, TOHKOCIIONUCTLIC. CHI/I3y BBCPX IO pa3pe3y OTMEUYACTCs IMOCTCIICHHOC YMCHBIIICHHUC MOH.IHOCTGI71
npociioeB kapooHaroB (Ctparurpadus HedrerasoHoCHbIX.., 2005). MoIIHOCTb CBUTHI 64-74 M.

B ckB. Cpenne-blrpiartunckasn-2630 Beissiena accormanus 1116 ¢ Appendisphaera tenuis -
Tanarium tuberosum - Verruculatasphaera protea. B unrepBane 3426.4-3420.7 M oOHapyeHbI
akpurapxu Appendisphaera tenuis, ?Appendisphaera tabifica, Knollisphaeridium maximum, Tanarium
tuberosum, Verruculatasphaera protea, sp. nov., Uniexcrescentia tubulosa, sp. nov., Bicortex
mutabilis, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima,
Pterospermopsimorpha insolita, autuarsie Bogopociau Obruchevella crassa, Siphonophycus sp.

XapheICTaHCKas CBHTAa C HECOIVIACHMEM 3ajJeracT Ha BIHAXCKOH CBHUTE. CTpaTOTI/IH CBUTHI

YCTaHOBJICH B CKBaknHe BepxHeBmmouanckas-602, B untepnaine 2298-2254 m (ABaeeBa u ap., 1978;
Crparurpaduyeckuid cioBapb.., 1994). Hazpanue cBUTHI JaHO 1o pyd. XapbeictaH (OacceitH
p. Bumtouan, Cpennsisi Cubupp). CBuTa pacuieHseTcs Ha JIB€ MayKu: HIDKHIOK - apTUJUTMTOBYIO H
BEpXHIOIO - mecuaHo-aneBputoBylo (Crparturpadus HedrerazonocHsix.., 2005). Ilocnemnss
BBIICJIIETCSI B XapBICTAHCKUW MPOAYKTHUBHBIN TOPU3OHT. HIDKHSS mayka mnpenactaBieHa TOHKUM
nepeciiauBaHueM aprUUTUTOB M JIOJIOMUTOB. APTUJUTUTHI TEMHO-CEPBIE, 3€JIEHOBATO-CEpPhIE, TOHKO- U
JUH30BUIHOCIOUCTBIE. JlOTOMUTBI cepble, TJIMHUCTbIE, TOHKO3EpHHCThIE. BBepx 1o pa3pe3y
MOIIIHOCTh MPOCTOEB KapOOHATOB 3aMETHO YMEHBIIAETCS, a MOPOJIbl CTAHOBSITCA 0OJiee TITMHUCTHIMH.
MorHoCh Mmauky u3MeHsiercss oT 46 10 12 M. B cocraBe BepXHeW MayKd BBIICISICTCS OJUH ILIACT
necyaHuka, Ju0O JiBa, TPU IUIACTa TECYaAHWKA, KOTOPBIE pa3JeNieHbl MPOCTIOSIMU aAJICBPUTHCTBIX
aprujuinToB. [lecuaHuku cepele, T0JIOMUTOBO-KBapLIEBbIE, PA3HO3EPHUCTHIE, IpaBeIUTUCTHIE. [lemeHT
MOPOBBIM, KPYNMHOKPUCTAJUIMTUECKUI, aHTUJIPUTOBBIA. MOIIIHOCTh XapbICTAHCKON CBUTHI OT MEPBBIX

METPOB U 110 55 M.
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B HIKHEH 9acTu XapbhICTAaHCKOW CBUTE CKBaXMH BepxHeBmmouanckas-611 (unt. 2204-2195 m)
u Bumolicko-/[xepOunckas-642 (unt. 2221.6-2213.4 ™) (puc. 5, npunoxenue ll, Tabn. 26, 27)
BeisiBiieHa accormanus 116 ¢ Leiosphaeridia sp. - Nepia calycina - Hamakinia sp. Otcrona
ompenenensl: Leiosphaeridia crassa, Leiosphaeridia minutissima, Leiosphaeridia tenuissima,
Pterospermopsimorpha insolita, Navifusa sp., Siphonophycus sp., Talakania obscura, Nepia calycina,
Hamakinia sp. u oaun sx3emiuissp opHameHTHpoBaHnHoi obomouku Eotyllotopalla strobilata (Faizullin)
emend. Vorob’eva, Sergeev et Knoll.

Breime mo paspesy, B untepBanie 2208-2160 M ckBakuHbl Bunroiicko-/xkepOuHckasn-642
ycranosieHa accoranus I11B ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina (puc. 5). B
ee coctaBe ooHapyxenbl: Appendisphaera minima, Cavaspina acuminata, Tanarium longodactylusi,
sp. nov., Tanarium aff. T. tuberosum, Leiosphaeridia crassa, Leiosphaeridia minutissima,
Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, Navifusa sp., Siphonophycus sp.,
Talakania obscura, Nepia calycina, sp. nov., Hamakinia sp. u Caudosphaera expansa.

B BepxHei yacTH XapbICTAHCKOW CBHTHI CKBaXHHBI Menkckas-2231 060co0IsieTcs acCcoranmst
IVa ¢ Oscillatoriopsis sp. - Siphonophycus sp. Ona coxepxur akputapxu Leiosphaeridia crassa,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, Navifusa sp.
u Bogopociu Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp. 3HaunTeNbHBIX HHTEPEC
BBI3bIBAIOT HAaXOJKH KpPYIHBIX OBAJBHBIX KJIETOK, KOTOpBIE, CKOpee BCEro, ObUIM CHOCOOHBI
COC/IMHSATHCS B IIETIOYKU. DTH (opMbl oTHeceHbI K Gen. et sp. indet 6 (mpunoxenue |, Tadn. XXI, dwur.
1-11).

B BepxHell yacTu XapbICTAaHCKOW CBUTHI CKBaXMH BepxHeBuimrouanckas-611 (unt. 2182-2180
M), Bumoiicko-/[xepounckasn-642 (uaT. 2169.9-2157.8 M) oOHapyX eHBbI enUHUYHBIE chepoMopdHbIE
oboouku Leiosphaeridia minutissima, Leiosphaeridia sp.

brokckas cBHTa COTrJIaCHO 3ajeraeT Ha XapLICTaHCKOﬁ CBUTC H IMOAPA3ACIIACTCA Ha [BC

noacBuThl. HuxkHss nmoacButa (OOTYOOMHCKHMM MPOAYKTUBHBIA TOPU30HT) CIOXKEHAa NEeCUYaHUKaMH C
NPOCIIOSIMA apPTHIUTHTOB, a BEpXHsSA - nojoMuTamMu. CTpaTroTHIl OFOKCKOW CBHTHI YCTaHOBIIEH IIO
KapoTaxxy B uaTepBaie 1960-2254 m ckBaxunbl Bepxuepumodanckas-602 (Komocos, 1982; Perrenus
yeTBepToro.., 1989; Crparurpaduueckuii cinoBaps.., 1994). Hazanue cButhl gaHo 1o brok-TaHapckoii
wionaau oypenus, 3anannas Caxa.

B HwxHell mnonacBuTe OIOKCKOM CBHUTHI CKBakKMHbI BepxneBumowanckas-611 (unt. 2178-

2175 m) BeisiBIIeHBI equHnYHBIe Leiosphaeridia minutissima, Leiosphaeridia sp.
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BEPE3OBCKAS 30HA

bepe3oBckas 30Ha pacronokeHa Ha ioro-Bocroke Ilpeamaromckoro paiiona (puc. 3). B ee
COCTaB BXOJIAT TEpPpUTOpUM bepe3oBckoll BHAIWHBI M CEBEPO-3alaJHOTO CKIOHA AJJaHCKON
antexkyn3bl (Ctpaturpadus HedTerazoHocHsix.., 2005). Ha BocToke 30HBI BIIETSAIOTCS pudeiickue,
MPEUMYIIECTBEHHO KapOOHATHBIE TOJIIM YEKYpPAAXCKON U aleKCEeBCKOM CBUT TUKUMJIMHCKON CEepHH.
Beime mo paspesy 3aneraroT BEHICKHME KapOOHATHO-TEPPUTEHHBIC OTJIOXKEHHS TOPTUHCKOW H
CepaJIaxCKOW CBHUT HEMCKOI'O TOPU30HTA, OIOKCKON CBHTHI TUPCKOT'O TOPU3OHTHI, 8 TAK)KE YCITYHCKOM,
KyIyJdaxCKOH M HW)KHEH YacTH OPSAXCKOW CBHUTBHI JaHWIOBCKOro ropuszoHta (puc. 6; Pemenus
yeTBepToro..., 1989; Crparurpadus HedrerazonocHsix.., 2005). Ha 3amame bepe3oBckoii 30HBI
pudeiickue 00pa3oBaHUS MPEICTABICHBI KApOOHATHBIMU TOJIIAMHU BATIOXTUHCKOH W KYHHCKOU
cepuil. B kadecTBe ONOPHOrO paspe3a BEHJA Ha JAHHOM TEPPUTOPUHU IIPUHATA CKBa)XUHA Y CThb-
buprokckas-2 (Pemienus yetBeproro..., 1989).

Jlanee B riiaBe MPHBEICHO OMUCaHHE pUQEH-BEHICKUX OTJIOKEHHH 1Mo cBuTaM (ABaeeBa u Jp.,
1982; Crparurpadus HedhrerazoHOCHBIX.., 2005):

Hwxnsis 4YacTh 4YEKypAaXCKOW CBUTHI MPEJCTAaBICHA IE€CYAHMKAMH, CEPOLBETHBIMU U

KpPaCHOLBETHBIMU, MOJIEBOLLIIATOBO-KBAPLIEBBIMU, MEJKO- u CpPEIHE3EPHUCTBIMH,
IJIOXOCOPTUPOBAHHBIMU. LleMeHT - KapOOHATHBINM, TIMHUCTO-KapOOHATHBIN. BepXHss 4acTh CBUTHI
CJIOKCHA CEPhIMH TJIMHHUCTBHIMH JOJOMUTAMHU C PEIKHMH TIPOCIIOSMH KPaCHO-OYpBIX apTHUILTUTOB,
aJICBPOJIUTOB, NIECYAHUKOB M Meprenieil. MOIIHOCTh CBUTHI B Ipejenax 30Hbl udMensercs ot 230 mo
130 m. CtpaToTun CBUTHI YCTAHOBJIEH B CKBAKMHE AJIEKCEEBCKasi Ha CEBEPHOM CKIIOHE AJIJIaHCKOU
anTexnu3sl (bobpos, 1964).

B uekypnaxckoii cBUTe CKBaKMHBI Y cTh-buprokckas-1 oOHapyXeHbl eIMHUYHbIE TPAH3UTHbIE
chepomopdusie akpurapxu Leiosphaeridia minutissima, L. tenuissima (puc. 6, Ipunoxenue Il).

AllekceeBCcKkash CBHTAa CJIOKEHAa U3BECTHIKAMU U AOJIOMUTaMH C PCAKHUMHU IIPOCIIOAMU

apruJUIMTOB. V3BECTHAKM cepble, TOHKOKPUCTAIUIMYECKUE, MACCHUBHbBIE, IUIOTHbIE, OUTYMHHO3HBIE,
4acTO OHKOJIMTOBBIE. J[OJIOMUTBI aHTUPUTU3UPOBAHHBIE, CEPBIE, IIJIOTHBIE, CKPHITOKPUCTATUINYECKUE,
OUTYMUHO3HBIE. AprusumThl TEMHO-CEPBIE, TOPU30HTAIBHOCIIOUCTHIE (Crparurpadus
He(Tera3oHOCHbIX.., 2005). MourHocTh cBUTH 310-190 M. Ctparotun cButs! BeiaeneH C.A. boopoBoit
B CKB. AJIeKCeeBCKasl, BCKpBITOM OypeHuem Ha ceBepe AngaHckoil antekinussl (boopos, 1964).

B mpocnosix aprusuiMtoB ckBaxuHBI YcTh-buprokckas-l B acconumanuu ¢ akpuTapxamu
Leiosphaeridia minutissima, L. tenuissima oOHapy»eHbI MydKd HUTYATHIX Bojopociei Polytrichoides
lineatus Hermann u Siphonophycus sp. (puc. 6, [Ipuioxenue 11). [IpencraBurenu pona Polytrichoides
U3BECTHBI U3 pu(el - BEHACKHX Pa3pe30B, OJHAKO UX MACCOBBIE HAXOKU MPUYPOUYEHBI K OTIO0KEHUIM

BepxHero pudest (Mukpodoccunuu gokemopus.., 1989 u map.).
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TopruHckasi cBUTa COTJIACHO 3aJIeTaeT Ha ajleKCceeBCKOil cBuTe. CTpaToTUN CBUTHI YCTAHOBIICH

Ha p. Topro Yapckoe, Llenrpansnas Cubups (Kypasnesa u ap., 1959; Crparurpaduueckuii ciosaps..,
1994). B bepesoBckoil 30He cBUTAa pacwieHsercs Ha Tpu mnoacButel (Crparurpadus
He(Tera3oHocHbIX.., 2005). HinkHss moAcBUTa CIIOKEHAa apTWUIMTAMU U MEPresiMU € MPOCIOSMU
AJIEeBPOJIUTOB, IMECYAHUKOB, H3BECTHAKOB WU JIOJIOMUTOB. APTUJUIUTHL Cepble, 3€JIE€HOBATO-CEPHIE,
KpacHO-0ypble, TOPU30HTAJIbHO-CIOUCThIE. Meprenu 3eleHoBaTO-cepble, TOHKOCIOUCTbIE. CpenHss
IIOJICBUTA IIPEJCTABJIEHA IEPECIauBaHUEM MEpPrejiei, ajeBpOJIMTOB, TJIMHHUCTBIX H3BECTHAKOB U
JOJIOMHTOB, a BEpPXHSS - W3BECTHSIKAMH, INIMHUCTHIMHU H3BECTHSIKAMHU M JOJOMHTaMHU. MOITHOCTH
CBUTHI U3MeHsaeTcss oT 600 M B LeHTpaJibHON YacTu bepe3oBckoil BmajauHbl U 10 65 M B €€ ceBepo-
BOCTOYHOM YacCTH.

N3 TtopruHckoit cBUTHI ckBaxuHBl Topra [-2 (unTr. 70-74 ™M) paHee OBLIM OIKMCAHBI
mukpodoccumuu: ?Baltisphaeridium acuminatum Kolosova, Trachyhystrichosphaera aff. T. aimica
Hermann., Macroptycha uniplicata Timofeev, Arctacellularia doliiformis Hermann., Torgia eleganta
Grigorieva et Kolosov, T. baculata Kolosova, Talakania sp. (Komocosa, 1990, 1991; Konocos, 2003).
[Tocnemuuit TakcoH mo3aHee ObUT OTHeceH K HOBoMy Buay Talakania diversa Kolosov, a B cocrase
pona Torgia 6s110 BhImeneHo aBa Buaa - 1. muniensis Kolosov u T. ellipsoidea Kolosov (Komocos,
2014). Tlo monOXEHHUIO B pas3pe3e, a TakKe IO MNPHUCYTCTBHIO poaoB Macroptycha,
Trachyhystrichosphaera u Arctacellularia, Toprunckas cButa ObUla OTHecEHa K BepxHeMy pudero
(Kosocos, 2003, 2014).

ITox BumoBeiM Ha3Banuem Trachyhystrichosphaera aff. T. aimica B nByx omyOJuKOBaHHBIX
pabotax C.II1. KosocoBoii mokazana ogHa cdepuueckas obosouka, ruamerpoM 95-110 Mxm, Hecymas
KOPOTKHE TYMOKOHMYECKHE BBIPOCTHI JJIMHON 4-7 MKM, 6e3 oOnekaromieii memOpansl (Komocosa,
1990: tabn. 1V, ¢wur. |; Komocora, 1991: puc. 3, ¢ur. 1-3). Tun crpoenuss 00607I0YKH B IIEJIOM HE
INPOTHBOPEUNT THIIOBOMY onmcanuto Buga Trachyhystrichosphaera aimica (Mukpodoccumu
nokemMopus.., 1989), HeckonbKO OTIMYasCh Ooliee MeNKUMHU pazMepamu. OgHAKO HaMH, B 3aBEIOMO
BEHJICKMX OTJIOKEHUSX HEMCKOro TOPU30HTAa CKB. 3amajHas-742 HaljeHa o00J0YKa ¢ UICHTUYHBIMHU
napaMeTpamu, KoTtopas 1o Mop(hoJorHYeckuM Mpu3HakaMm oTHeceHa k ?Cavaspina sp. (IoixyOkoBa u
ap., 2010, ta6a. |, ¢pur. 3). Hackonbko BepHbI TAKCOHOMUYECKHE ONpeAeIeHUs HEOOXOIUMO pellaTh B
X0/JIe CTIeIHANIbHBIX MUCCIE0BAHUN U C IPUBJICUCHUEM JTOMOTHUTENHHOTO (PaKTUYECKOTO MaTepHana.

OmnucanHblil U3 TOPruHCKOW OMoTh! B ?Baltisphaeridium acuminatum Kolosova (Kosocoga,
1990, Tabn. I, ¢ur. 1-3; 1991, puc. 4, dur. 2,3) 10 COBpeMEHHON KJIacCH(UKAIIMH COOTBETCTBYET
BeHjickoMy TakcoHy Cavaspina acuminata (Moczydtowska et al., 1993). Taxxe k Bumy Cavaspina
acuminata, mo HaleMy MHEHHIO, OTHOCSTCS MEJIKHE ChepruuecKue 000JI0UYKH C PEIKUMH BBIPOCTaMHU

OTHECEHHBbIE aBTOpamu K puderickomy Buay Macroptycha uniplicata Tim. (Komocosa, 1990, ta6mn. 1V,
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¢ur. 2,3; 1991, puc. 3, dur. 4,5; Konocos, 2014, tadn. XVII, ¢ur. 2a u 26). [Ipeamonaraercs, 4ro
JaneeBUAHbIE  (GopMa ATHX  MUKpodoccuiamii  oTpakaeT He  MEPBUYHYI0  Mopdosioruio
MHUKPOOPTIaHU3MOB, a OIpeaesieTcs] TAQOHOMUYECKMMU OCOOCHHOCTAMH UX 3aXOpoHeHus. PopMbl Ha
¢dororpadusx mpeacTaBIsOT coOOW CIOKEHHBIE BJJBOEC 00OJIOYKH, Ha YTO YKa3bIBACT YETKas CKIIAJKa
CMSITHS, UAYIIAs OT OJHOTO "moiroca K APyromy, a Takke IBET 000JI0YKH, 3aMETHO 00Jiee TEMHBIN Ha
y4JacTKe, I7ie OJlHa CTeHKa HAJIOXKWIach Ha Apyryto. IlogoOHble BUABI nedopManun XapakTepHbl A
JOKEeMOPUHCKUX MUKPO(DOCCHITHA.

Vka3zaHHble B CIHCKE TOPruHCKuX Mukpodoccuuii dopmer  Arctacellularia doliiformis,
(Komocos, 2003) HEe coOmpoBOXIEHBI W300pKCHHEM W BHIAOBBIM OIMCAHMEM, YTO HE IO3BOJISICT
npoaHalM3upoBaTth ux coorBercTBue poay Arctacellularia. Cyas mo Tomy, 4ro B mnociemaHein
oboOmiaromeid pabore MO TOPTMHCKOM OMOTE 3TH MHKpoopraHusmbl He yrnomuHarotcs (Komocos,
2014), MOKHO MCKIIIOYHMTD JaHHBIA TAKCOH M3 JAJIbHEHIIEr0 pACCMOTPEHHSL.

Bun Talakania diversa Kolosov, mo muenuio IT.H. KomocoBa, «xopoimmo oTiawyaercs OT
BeHjckux ¢opm Talakania obscura ymnuuaenabiMu kinetkamm» (Komocos, 2003, crp. 38), a Taxxke
"MEHee COBEpIICHHOW m HexoctaTouHo chopmupoBaBieiics” dopmoit mureir (Komocos, 2014, ctp.
107). Bmecte ¢ TeM, MPUBEAECHHOE B CTaThIX (OTOM300pakeHHE U OMHMcaHue HOBOro Buia Talakania
diversa (Komocosa, 1990: ta6x. 5, dur. 2; Konocos, 2014, ctp. 109, tabn. XVIII, ¢ur. 1) moszsonstor
C/IeNaTh BBIBOJ O IMOJIHOM CXOZCTBE MOP(OIOTHYECKOTO CTPOCHHUS U pa3MEPOB HUTYATHIX BOJIOPOCTICH,
otHeceHHbIX K Talakania obscura u Talakania diversa (rnasa 5.2 nuccepranuu). B mponecce paboTs
HaJ JMccepTalMeld ObUIM WM3YYeHbl Mpernaparhl MO CKBaXHHE YCTh-buprokckas—1, BCKpbITOU
OypeHreM Ha BocToke bepe3oBckoit 30HBI (puc. 3, 6). B accommarmu ¢ TpaH3UTHBIMH TaKCOHAMH
Leiosphaeridia minutissima, L. tenuissima, L. crassa, L. aff. L. jacutica, Pterospermopsimorpha
insolita u Siphonophycus sp., B HuwxkHei#l moaceute TopruHckoit cButhl (MHT. 3101-3120 M) ObLIH
OOHapy)KeHbl MHOTOYHCIICHHBIC "THUMHWYHO BeHJACKHe' HHUT4YaThle Bojgopociu Talakania obscura
(mpunoxenue |, taba. XX, ¢wur. 1,7), a Taxke SHAEMHUYHBIC BEPETCHOBHIHBIE 000I0YKH TOrgia
eleganta (npusoxenue I, Tadn. 1). ITo mpucyrcTBUI0 HarboJiee XapaKTEPHBIX TAKCOHOB TOPTUHCKAs
ouoTa BbIiesieHa B acconuaituio lla ¢ Leiosphaeridia sp. - Talakania obscura (puc. 6).

B Hambonee mOJHBIX pa3pe3ax cepajaxckad CBHUTA HUMCCT TPECXYICHHOC CTPOCHUC

(Ctparurpacdus HedrerazoHoCHbIX.., 2005). HikHSS 4acTh CBUTHI CIOXKEHA TOHKUM IepeclianBaHue
aprUINTOB, aJIEBPOJIUTOB M  MecYaHUKOB. CpedHsis 4YacTh MPEACTaBIC€HAa MNECYAHUKAMH
(OpIcaxTaxCKuil MPOMYKTUBHBIM TOPH30HT) C TMPOCIOSMU aJIEBPOJINTOB M ApPTUJUTMUTOB, a BEPXHSS -
nonmomuTamMu. MomHocTh cBUTHI 0K0JI0 90-100 M. CTpaToTuil CBUTHI ycTaHOBIIEH Ha p. OnekMa, HUXKe
meteoctanimu Jlekummp. Haspanue cButhl nano mo r. Cepanax (MocksutuH, 1970; Perienus

4eTBepTOro..., 1989). B ckBaxune YcTh-buprokckas-1 TpexuieHHOe JeIeHHE CepaaxCKOl CBUTHI HE
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pacrio3Haercs. Pa3pe3 CBUTBI INpeACTaBl€H, NIPEUMYLIECTBEHHO, [JOJOMUTAMH C IPOCIOSIMHU
[IECYaHUKOB, aJIEBPOJINTOB U aprUJUIUTOB (puc. 6).

brokckas cBuTa ¢ HECOTJIacHMEM 3ajieracT Ha cepanaXCKoﬁ CBUTC M MOAPA3ACIIACTCA Ha ABC

noacButhl (Ctpaturpadus HedTerazoHocHbIX.., 2005). HkHsAsS 1MoACBUTA BBIICIACTCS Ha CEBEpe U
I0r0-BocTOKe bepe3oBckoil 30HB. OHa CcllOK€Ha [EeCYaHHUKAaMU C TPOCIOSIMH  aJIEBPOJIUTOB U
apruyuTOB (00TYOOMHCKUN POAYKTHBHBIN TOPU30HT). MOIIHOCTh MOJCBUTHI M3MeHsieTcst ot 30 10 8
M. Brimie mo paspesy 3ajneraroT OJAHOPOAHBIE IUIOTHBIE aHTUIPUTUCTBIE JAOJIOMUTHI BEPXHEOIOKCKON
MOJICBUTHI.

B HwkHE# noacBuTe OFOKCKOM CBUTHI CKBKUH Y CTh-buprokckas-1, u -2 BeISIBICHBI aKpUTAPXHU
Leiosphaeridia minutissima u uwutuateie Bogopociu Oscillatoriopsis sp., Siphonophycus sp. (puc. 6;
npuioxenue I, Tabm. 1, 2; acconmanus Sa).

Takum oOpa3oM, 1O KOMIUIEKCAM MHKPO(OCCHINN, OTIOKEHUS HIDKHEH TMOJCBUTHI
TOPTUHCKOM CBHUTHI MOTYT OBITh OTHeceHbl K BeHAy (['omyOkoBa u ap., 2010 u HOBbIE HaHHBIE,
U3JIO)KEHHBIE B auccepranuu). Huxenexamue xkapOOHAaTHO-TEPPUIECHHBIE TOJIIM YEKYpAAXCKOW U
QJIIEKCEEBCKOM CBUT COJEpKAT TPAH3UTHBIE KOMIUIEKCHI MHKPO(QOCCHINH, YTO HE TI03BOJISET
WCIIONIb30BaTh MX JJISl TaTUPOBAaHUS BMEIIAIONIMX OTJIOKEHUU. B 1emom, ans u3ydyeHHBIX 00paslioB
XapaKTepHO HU3KOE cojiepkaHue 0hOPMIICHHONW OPraHUKH U JTMCIEPCHOTO OPraHU4YecKOro BEIIeCTBa,
YTO OMOCPEIOBAHHO TOBOPHT O HEOJIATONPHUATHBIX (DAITHATBHBIX YCIOBHSX, CIOXKHUBIINXCS B BEHACKOM

OacceifHe JaHHOW TEPPUTOPUU /ISl Pa3BUTHS MUKPO(OCCHITHIA.

44



2.2. HEIICKO-BOTYOBMHCKHM PAMOH: JINTOJIOTMYECKOE PACUJIEHEHHUE U
[MTAJIEOHTOJIOTNUYECKASA XAPAKTEPUCTUKA
Karanrcko-boTyoOMHCKMI PErHoH pacloiiokKeH Ha IOro-BOCTOKE IICHTPAIbHOW 4YacTH
Cubupckoii mnardopmsl. OTI0KEHUST BUIIOYaHCKOTO TOPU30HTA B PETMOHE OTCYTCTBYIOT, a HEICKUN
TOPU30HT MPEJCTaBIIEH B COKpalleHHOM Buje. B cocraB Kartanrcko-boTyoOuHCKuit pernoHa BXOIST
Karanrckuii u anamusupyemblii B pabore Hencko-bBoryoOunckuii paitonst (Crpaturpadus
HeTera3oHocHbIX..., 2005). B Tektonnueckom miuane Hencko-BoTyoOuHCKuil paiioH BKIHO4aeT
Hernicko-boTyoOMHCKYIO aHTEKIM3Yy W IOT0-BOCTOYHBIA CKJIOH AHabapckoil anTekim3bl. B Hemncko-
boryoOuHnckom paitone Bwimensitores: [axenckas, Ilpunencko-Henckas um boTyoOuHCKas 30HBI.

W3ydeHHble B paboTe CKBaXKWHBI pacmojoeHbl Ha BocToke [Ipmiencko-Hernckoit u boryobunckoi

30H (puc. 3).

I[MPUJIEHCKO-HEIICKAS 30HA

[Tpunencko-Herckass 30Ha BKJIIOYAET OTO-3alaJHbIE M LEHTPAIbHBIE Tepputopuu Hemcko-
Boryobunckoi anTekan3bl. CTpaTOTUIIMUECKUM pa3pe3oM BeHna llpunencko-Henckoii 30HbI BRIOpaH
paspe3 ckBaxkuHbl MapkoBckas-23 (Teimenko, 1980; Pernenust uwerBeproro.., 1989). Cormacho
HOPUHATON cTpaTUrpaduyeckoil cxeme, B PEerMoHe ObUIM BbIIENEHBI: HENCKas (HEeNCKUHA TOPH30HT),
TUPCKas (TUPCKHUIA TOPU30HT), a TAKXKE KaTaHTCKasi, COOMHCKAsl U TITIPCKasl (IaHWIOBCKUI TOPH30HT)
cButhl (Pemenus yerBeproro.., 1989). Mukpodoccunuu Obun 00HAPYKEHBI B pa3zpe3ax 4 CKBaKHH
BepxHeuoHcKOM miomiaay, KOTOpas pPacHojioKeHa Ha BOCTOKE LEeHTpanbHOM wactu [lpuneHcko-
Hernckoit 3051 (puc. 3; npunoxenue I, tabn. 41-44). CkBakuHbl IpoOypeHbl Ha rpanuie ¢ Hrolicko-
[lenenaylicKkoi 30HOM, YTO ONPEAEIINIIO CXOACTBO BEHJACKHUX OTIIOKECHUM aHAIM3UPYEMOM IIIOMAINA U
coceHel ¢ Hell 30HBI (puc. 7). B pa3pe3ax CKBaKMH BBIIEISIOTCS: TaJlaKaHCKAsl CBUTA, TaJaxckas u
NapUIMHCKas CBUTHl HEINCKOTO TOPU30HTA, a TakkKe OIOKCKas CBUTa THPCKOTO TOPU30HTA
(Crpaturpadust HepTera3oHOCHbIX. .., 2005).

Huxe npueneno onucanue paspesa [Ipuiencko-Henckoit 30HbI 10 cBUTaM (CHU3Y BBEPX):

Henckass cBuTa ¢ pervoOHaJIBHBIM HECOIJACHEM 3ajleraeT Ha oOpa3oBaHUAX (yHIaMEHTa.

Crparotun cBUTHI BblJeNeH B uHTepBasie 2556.7-2650.9 M ckBaxkunbl MapkoBckasi-23 (TeimieHko,
1980; Crparurpaduueckuii cnosaps.., 1994). Ha3panue cButhl qano no p. Hena, Mpkyrckas oGnacts.
Henckas cButa paszaensieTcss Ha JIB€ MOJICBUTHI, KOTOPhIE UMEIOT ONM3KUN JTUTOJOTUYECKHI COCTaB.
HuwxHsis yacTh HM)KHEH W BEpXHEW TMOJCBUT CIIOXKEHA CEPbIMH, Pa3HO3EPHUCTBIMH, ILIOXO
OTCOPTUPOBAHHBIMHU, MECTAMU T'PABEJINTUCTBIMU NECYAHUKAMH, @ BEPXHAA - TOHKMM IE€PECIIanBaHNE
CepBIX, 3eJIEHOBATO-CEPhIX aneBpouTOB U aprwuutoB (Crparurpadus HedrerazoHOCHHIX..., 2005).

[lecyaHukM HUXKHEH TOJACBUTHI BBIIEICHBI B MNPOAYKTUBHBIH TOpU30HT B13 (OBI3BIMSHCKHIMA,
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spaktuHckuid |1, wonckuii Il), a Bepxueit - B Bio (MapkoBckuid, sipaktuackuii |, wonckuii 1) (Hercko-

BoryoOunckas..,

1986). MomHOCT, HIKHEH TMOACBUTHI HW3MEHseTcs oT 116 M 70 momHOro

BBIKJIMHUBAHUA Ha cesepo-3amnane [IpuimeHckol 30HBL. BepxHsAs nmoacBuTa 3aieracT Ha HUKHEH €O

crparurpaduueckuM HecoriachueM. Ee MOITHOCTh COCTaBIIsAeT OT MEPBBIX METPoB | 110 80 M.
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Puc. 7. Pacnpocrpanenme mmukpodoccmimii B paspe3ax ckBakuH Ilpmiaencko-Henckoin u

Hiyoiicko-Ileneiayiickoi 30H.

YciaoBHbIE 0003HAYEHUS NnpuBe/IC€HbI HA PHUC. 4.
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HwxHell moacBUTE HENCKOW CBUTHI B pa3pe3ax BepXHEYOHCKOH IUIOAad COOTBETCTBYET
TaJaKaHCKash CBUTA WU HIDKHSS TOJICBUTA MAPUIMHCKOW CBHUTHI, @ BEPXHEW IOJCBUTE - BEPXHSAA
MOJICBUTA NapiInHCKOM cBUTHI (Pemenus yerBeproro.., 1989).

B  TamakaHckoW  CBUTE CKBaXHHBI BepxHeuoHCKas-96  oOHapyXeHBbI  €IMHHYHBIC
chepomopdusie aputapxu Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Leiosphaeridia sp.
(puc. 7; accormanus | ¢ Leiosphaeridia sp.).

Brime o paspesy, B TalaxCKOW CBUTE HEICKOTO TOPHU30HTA CKBAXHHBI BepxHeuoHckas-96
ycraHoBineHa accorumanus lla ¢ Leiosphaeridia sp. - Talakania obscura. Owna comepxwut
chepomopdurie obomouku Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita u Bomopocnu Talakania
obscura (mpunoxenue Il, Tadn. 42). B ckBaxxune BepxHeuoHckas-95 MUKpOOCCHINN BBISBICHBI HE
OBLITH.

B HmwkHel mojacBHTE NMapIIMHCKOW CBHUTHI CKaXMH BepxHeuoHnckas-96, -20613 BbIsSBICHBI
pa3HooOpa3Hbie MHUKPO(OCCHIINK, KOTOpbie OTHeceHbl K accoruanuu llla ¢ Appendisphaera tenuis -
?Appendisphaera tabifica — Talakania obscura (puc. 7). B cocraBe OHOTHI MPHCYTCTBOBAIU
akanTomopbutel ?Appendisphaera tabifica, rmagkocrennsie o6Gomouku Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima,
Pterospermopsimorpha insolita, Navifusa sp., u wnutuateie Bogopocau Talakania obscura,
Siphonophycus sp. B ckB. BepxHeuonckas-96 OMOJHUTEIBHO OOHAPY)KEHBI aKaHTOMOPQHbBIC
akpurapxu Appendisphaera grandis, Appendisphaera tenuis u e quHHYHBIE MHOTOKJIETOYHBIE TPUXOMBI
cuHe3eneHbIx Bogopocineit Oscillatoriopsis sp.

B BepxHel yacTW HIKHEW TIIOJCBUTHI TMAPIIMHCKOW CBHUTHI CKBaXHHBI BepxHeuoHckas-95
MUKpPO(QOCCUINH BbISIBICHBI HE ObUIM. Brilie mo pa3pe3y B HM)KHEH 4aCTH BEpXHEW MOJCBUTE ATOU
CKBaXHMHBI OOHapyxeHbl chepomopdubeie akputapxu Leiosphaeridia crassa, Leiosphaeridia
minutissima, Leiosphaeridia sp. (accormanus ¢ | ¢ Leiosphaeridia sp.).

[Mocnennsis accoumanus 1Va ¢ Oscillatoriopsis sp. - Siphonophycus sp. ycranoBiieHa B BepxHeit
YaCTH BEPXHEH MOJICBUTHI CKBAXUHBI BepxHeuoHckas-96 (puc. 7).

Tupckas cBuTa co CTpaTHFpa(queCKHM HECOrjacHueM 3ajleracT Ha HEICKOM CBUTE. CTpaTOTI/Il'I

CBHTHI YCTaHOBJICH B CKBa)knHe Bepxuerupckas-1 (uut. 2739.3-2786.3 M). Ha3Banue cBUTHI AaHO 1O
p. Tupa, nputok p. Jlena (Teimenko, 1980; BopobrseB u ap., 1982; Crpaturpadudeckuit cioBapsb..,
1994). HwxHsSsS Tayka TUPCKOW CBHUTHI CIIOXKEHA OJOMHTAMH, TJIMHUCTBIMH JIOJIOMHTaMH,
AQHTUAPUTAMHU, @ BEPXHAS - ApTUUTMTAMHU, aJIEBPOJIMTAMU U INIMHUCTHIMU JJOJIOMUTaMHU, KOTOPBIE BBILIIE

1o pas3pesy MEPCKPLIBAIOTCA JOJIOMHUTaMH u AOJIOMUT-aHT'UAPUTAMU (CTpaTI/IPpa(I)I/IH

47



He(TEera3oHOCHBIX. .., 2005). MOIIHOCTh CBUTHI M3MEHSETCS OT MEPBBIX METPOB Ha CEBEpO-3amajae U

10 110 m Ha roro-Boctoke [Ipunencko-Henckoit 30HbI.

BOTYOBMHCKAS 30HA

B cocraB boTyoOuHCKOM 30HBI BXOAST CEBEPO-BOCTOUHBIC Tepputopuu Herncko-boryoOunckoit
AQHTEKJIN3Bl, BKIIOYaomue BepxHedoHnckoe u Ileneiaylickoe moaHATHS Ha rore 30Hbl, MUpHHUHCKUI
BBICTYII B €r0 LEHTPAIBHON YacTH U IOT0-BOCTOUHBIA CKJIOH AHA0apCKOM aHTEKIU3bl Ha CEBEPO-
Boctoke (puc. 3). B KkadecTBe CTPAaTOTHIHMYECKOTO pa3pe3a 30HbI MPHHAT pa3pe3 CKBAKHUHbBI
Cpenneboryobunckas-10 (Pemenus yerBeproro.., 1989). Ocanounas mociie1oBaTeIbHOCTh BEHIa Ha
TeppUTOpUU BOTYOOMHCKON 30HBI OTIMYAETCS HEOONBITMMH MOIMHOCTsMH (Menee 150 M) u
TEPPUTCHHBIM COCTaBOM HEIICKOI'0 FOPU30HTA, MOIIHOCTh KOTOPOI'O COKPAIIAETCsl C BOCTOKA HA 3amaj
3a CYeT MOCJEI0BATENIBHOIO BBIKIMHUBAHUS €ro 0a3albHbIX nadek. OTI0KEHUsI HeTICKOro TOPH30HTA
BBIICTISIIOTCS. B 00BEME KYPCOBCKOM CBHUTHI M TOJNBKO B IOKHOW YacTW 30HBI, Oiarogaps OoOUIHOCTH
paspe3oB ¢ cocenHer Hroiicko-llenelinyickoil 30HOH, HENCKOMY TOPU30HTY COOTBETCTBYIOT
Tajaxckas M NapuIMHCKass cBUTHL (puc. 8). B rnaBe mpoaHanu3upoBaHbl pa3pe3bl 7 CKBAXKUH,
BCKPBITBIX OypeHHEM Ha BOCTOKE U IOr0-BocToke boryoOuHcKkoit 30HbI (puc. 3; npunoxenue I, Tadm.
34-40).

B paspese BoiaenstoTcs (CHU3Y BBEPX):

KypcoBckast cBuTa 3aneraer Ha oOpazoBaHusaX pyHmaameHTa ¢ HecorsacueM. CTpaTOTHI CBUTHI

ycraHoBJeH B ckBaxuHe CpenneboryoOuHckas-4, B untepaie 1894-1976 m (Komocos, ABzeesa,
1979; Crparurpaduueckuii cioapp, 1994). B kauecTBe runmocTparoTuiia NPUHAT pa3pe3 CKBaKUHBI
Cpenneboryobunckas-10 (uat. 1904-1976 m). Haspanue cButhl nano mo pyd. Kypcosckoit, FOxnas
Caxa. KypcoBckas cButa pasnensiercss Ha aAe nauku (Crparurpadus HedTerasoHOCHbIX..., 2005).
HwxHss mauyka cioXkeHa IepeciauBaHUEM apruJIMTOB, aJIEBPOJIUTOB U IECYAHMKOB, MOIIHOCThH
npocioeB g0 | M. ApPrujuiMThl TEMHO-CEphble, 3€JIEHOBATO-CEpble, TOHKOCIOHMCTbIE, HWHOIJA
QIEBPUTHUCTHIC. AJICBPOJIUTHI Cepble, TOHKOCIONUCTHIC, IIEMEHT - TJIMHUCTHINA, KBapueBbli. [lecuanukn
cepble, Pa3HO3EPHUCTHIC, KBapIIEBbIC, cllabocieMeHTHpoBaHHbIe. MomHocth mayku 20 - 30 .
BepxHsis mauka mpeacTaBieHa apriilIMTaMd C TOHKUMH TPOCIOSMHU  alleBPOJIUTOB. APTUIIUTHI
3€JICHOBATO-Cepble, TOHKO- M JIMH30BUIHOCIOUCTBIE, B BEpXHEW 4YacTH JOJOMHUTOBBIE, COAEpIKAT
nuputT. MolHoCTh BepXHel madyku okosio 45-90 m.

KypcoBckoii cBuTe Ha 0Oro-socroke boTyoOMHCKOW 30HBI COOTBETCTBYIOT Tajaxckas H

MapmruHCKas CBUTHI. Tamaxckasl cBUTa CIIOXKEHA NepeCiiauBaHUCM CCPBIX, 3CJTICHOBATO-CCPhIX, NHOI a

KpaCHOUBCTHBIX ApTHJUJIMTOB, aJICBPOJIMTOB W T'PaBCIUTUCTBIX IMCCUAHUKOB. [lapminHCcKas cBHUTA

COCTOHUT U3 JIBYX IMOJCBHT. Hioxasas cimoxeHa aprujuinTaMu, 3€JICHOBATO-CEPbIMU, TOHKOCIIOUCTHIMU,
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4acTO aJeBPUTUCTBIMM U JIOJIOMUTHCTHIMU. BepxHsisi moacBUTa B HIKHEH 4YacTH CJIOXKEHa
NECYaHUKaMHM, CEPbIMH, CpEOHEe- WU KPYMHO3EPHUCTBHIMH, C CYIb(aTHO-KapOOHATHBIM IEMEHTOM,
KOTOPBIE BHIIIE 110 pa3pe3y NepexoasT B aUKy aJIeBPUTUCTBIX TOHKOCIOUCTBIX apTUILTUTOB.

OOr11asi MOIIHOCTh KYPCOBCKOWM (MJIM TaJaXCKOW W TMApIIMHCKOW) CBHUTHI HA IOr0-3araje
boryobunckoii 30HbI (3anaaHas MIomaab) COCTABISIET Mopsiaka 64 M ¥ MOCTENEHHO YBEIMYMUBACTCS
Ha IOTr0-BOCTOK /10 88 M B cKkB. CeBepo-lOperunckas-1591 (puc. 8). B HuxHel yacTi KypcoBCKOM (Min
TaJlaXCKOW) CBHUTHI BbIZICTICH Tanmaxckuii (Bi13), a B BepxHell uactu (WM BepXHEH IOJICBUTE
HNApIIMHCKOM  CBHTHI) - xamakuHCKuii (B10) mpoayktuBHble ropu3oHThl  (Crparurpadus

He(TerazoHOCHBIX. .., 2005).
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Puc. 8. PacipocTpanenune Mmukpodgoccuinii B pa3pe3ax cKBaxxuH boTyoOuHcKkoii 30HbI.

YciaoBHble 0003HaYCHNS NIPUBEIEHBI HA pHC. 4.
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B BepxHeil uWacTu TallaxCKOW CBUTHI CKBOKWUHBI 3amnagHas-/42 oOHapyXEHbl €IWHUYHBIC
mukpodoccuuu Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Leiosphaeridia sp., Navifusa
sp. (accoumanms | ¢ Leiosphaeridia sp.) B ckBaxune 3amanns-741 Ha 3TOM cTpaTHrpaduuecKoM
YpOBHE MHUKPO(OCCHIINU BBISBIICHBI HE ObLIH (puC. 8).

B HmwkHEW MmojacBUTE MapIIMHCKON CBUTHI CKB. 3amagHasi-7/42 w HWKHEH Mavyke KypCOBCKOM
ceuthl ckB. CeBepo-lOperunckas-1591 ycranoBiena accoumarms llla ¢ Appendisphaera tenuis -
?Appendisphaera tabifica — Talakania obscura. Ona coxepikana opHaMEHTHPOBaHHBIC OOOJOYKH
Appendisphaera tenuis, ?Appendisphaera tabifica, cdepuueckne dhopmsr Leiosphaeridia jacutica,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima u nutuateie Bogopociu Talakania obscura,
Siphonophycus sp. B ckB. 3amannas-742 pomonnutenbHO oOHapyxkeHwsl Appendisphaera aff. A.
grandis, Appendisphaera minima, Cavaspina acuminata, Cavaspina majuscula, sp. nov., a B Cks.
Cesepo-FOperunckas-1591 - Tanarium tuberosum, Bicortex mutabilis u equnnunbie Vanavarataenia
insolita. BBepx mo pa3pesy u3 cocraBa OHOTBI HCUE3AIOT aKAaHTOMOP(HBIC aKpPUTapXH, a
pacrpocTpaHeHHEe Ha 3TOM YpOBHE TIOJYy4aloT HuTYaThle Bojopociau Talakania obscura,
Siphonophycus sp. u emuan4nbie akputapxu Leiosphaeridia minutissima, Leiosphaeridia sp. (puc. 8,
accormanus lla ¢ Leiosphaeridia sp. - Talakania obscura; cks. 3amaguas-742).

Ha stom crpaturpaduyeckom ypoBHe, B ckBaxuHe brokckas-715 (unT. 1962.2-1968.8 M) B
198051e rompr ObUTH OOHAPYKEHBI AKAHTOMOP(HBIE AKPUTAPXH, OTHECEHHBIE K HI)KHEKEMOPHUIICKOMY
poxny Baltisphaeridium (Ilstuneros, 1980). B nagane 1990bIX TOMOB M3 3TOW CKBaKUHBI OBLIH
OIMCaHbl KPYITHBbIC OPHAMEHTHPOBaHHBIC 000yI0ukK Tanarium conoideum (uut. 1964-1970.6 ™M) u
Tanarium perfectum Kolosova (unt. 1964-1975 M) (Komocosa, 1990, 1991). Cyas no npuBeieHHOMY
uzoopaxenuio (Komocosa, 1990, Tabmn. 11, ¢pur. 1-4; Konocora, 1991, puc. 6) nocneaauii TakCoH IO
COBpPEMEHHOM Kiaccu(ukaiuu CcooTBeTCTBYeT poay Appendisphaera. Heckombko ser Hazanq
koyekiust npenaparoB B.I'. IlsatuneroBa Obuta mepeusydena (Harosuumu, Kounes, 2015). K.E.
HaroBuIiHbBIM U3 KypCOBCKOMW CBHUTHI CKB. brokckas-715 6sin onpenenensl: Appendisphaera grandis,
Appendisphaera minima, Appendisphaera tenuis, Cavaspina sp. 1, Cavaspina sp. 2,
Ceratosphaeridium glaberosum, ?Appendisphaera tabifica, Tanarium conoideum, Talakania obscura,
Oscillatoriopsis sp. u Siphonophycus sp.. BeisBiIeHHBIH KOMIUIEKC MO TAaKCOHOMHYECKOMY COCTaBY
MOJKET OBITh comocTaBlieH ¢ acconuanueii llla.

B HwkHE#l dYacTm BepXHEW TOJICBUTHI MAPIIMHCKOW CBUTHI CKBOXWH 3amagHas-741,
[lenennylickas-750 yCTaHOBIIEH BTOpPOM YpPOBEHb IIOSBIICHHS OPHAMEHTHPOBAHHBIX AKPUTAPX
(accoumarust Illa ¢ Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura). Orcrona
ompeneneHsl: akantomopputel Appendisphaera grandis, Appendisphaera minima, Appendisphaera

tenuis, ?Appendisphaera tabifica, Ceratosphaeridium glaberosum, Eotyllotopalla rarotuberculata, sp.
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nov. cepuueckue oboouku poaa Leiosphaeridia, Bogopocnu Talakania obscura, Siphonophycus sp.
¥ HEKOTOpBIE Ipyrue TakcoHsl (mpuinoxxenue |1, tadmn. 38, 40).

Ha omHoMm crpaturpadguueckoM ypoBHE, B BEpXHEH YacCTH BEPXHEH IMOJCBUTHI MApIIMHCKOM
CBUTHI W BEpPXHEH Mavyke KYpPCOBCKOM CBHUTHI CkBakuH CpemaHeboTyoOmHCcKasn-96, -99, KypyHrckas-
2772, Ceepo-lOperunckas-1591 BeisBaeHa acconumanus [IV6 ¢ Vanavarataenia insolita —
Siphonophycus sp. B ee cocraBe ObLIM OOHapYXEHBbI MPEAIOIaracMble OCTaTKU T'PUOHONM TPUPOIBI
Vanavarataenia insolita, autuarsie Bomopociu Obruchevella parva, Oscillatoriopsis sp., Siphonophycus
sp. u enuHuuHble obOosoukm Leiosphaeridia crassa, Leiosphaeridia minutissima, Leiosphaeridia
tenuissima. B ckBaxune 3amaanas-741 ycraHosiaeHa obennennas accormanus 1Va ¢ Oscillatoriopsis
sp. - Siphonophycus sp.

Brokckast cBuTa ¢ HECOrylacueM 3aJleraeT Ha OTJIOKEHUSX KypCOBCKOM (MApIIMHCKON) CBUTHI U
MOJIpa3ieNiaeTCss Ha HIKHIOK TePPUTeHHYIO (00TYOOMHCKHI NMPOAYKTUBHBINA TOPU30HT) U BEPXHIOIO
KapOOHATHYIO TMOACBUTHL. B HMXKHEH mMoACBUTE OIOKCKOW CBHUTHI CKBaKMHBI KypyHrckas-2772
obHapyskeHa accorranus | ¢ Leiosphaeridia sp., a B ckBaxkune [lenetiayiickas-750 - accouuarus 1Va
¢ Oscillatoriopsis sp. - Siphonophycus sp. (puc. 8, npunoxenwue 1, Tadi. 36, 40). Beimie mo paspesy B

ckBaxkune Cesepo-lOperunckas-1591 u Kypynrckas-2772 Mukpooccuiny BhIsIBICHBI HE ObLIH.
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2.3. CIOI'/IPKEPCKWI PAVIOH: JINTOJIOTMYECKOE PACUYJIEHEHUE U
[MTAJIEOHTOJIOI'MYECKA S XAPAKTEPUCTUKA

Crorkepckuil pailoH BXOIUT B cocTaB TypyxaHo-CIOTIKEpCKOTO pernoHa U BKIIIOYAET B ce0s
I0r0-BOCTOUHYIO YacTh Kypeiickoii cuHeknnsbl U CIOTIKEPCKYI0 ceoBuny (puc. 3). Pasznenenue Ha
30HBI B Ipejenax paiioHa He MpoBoauTcs. B KkauecTBe CTPAaTOTHUIMYECKOro pas3pe3a BbIOpaHa
ckBaknHa Cocxonoxckas-706, mpoOypenHas Ha ceBepo-3amaje Crormkepckoil ceuioBuHbl (Permenus
yerBepToro.., 1989). Paspe3 Benaa B CIOTIKEpCKOM PaliOHE MPEICTABICH THPCKUM U JIaHUIOBCKUM
ropuzoHTamu. [lepBblii CIIOKEH OTIOKEHUSIMU OIOKCKOM CBHUTBHI, a BTOPOH OXBaThIBA€T YCIYHCKYIO,
KYyAYJTaXCKyl0 U IOPAXCKYIO CBUTHL. [Iopoabl HENMCKOro ropu3oHTa Ha OOJBIICH YacTH TEPPUTOPHUU
orcyrctBytor (Pemenust uerBeproro.., 1989, Crpaturpadus HedTerazoHocHbIX..., 2005).
HckmoueHre COCTaBJISIFOT BOCTOYHBIE TEPPUTOPHH, TJI€ B pa3pe3ax CKBAKUH BCKPBITHI TEPPHUTCHHBIC
MOCNIEAOBATEIbHOCTH  BHJIIOYAHCKOTO M HETNCKOTO TOPU30HTOB, KOTOPBIE MPEACTAaBICHBI B
cokpaieHHoM Buae (puc. 9). Mukpodoccmimy u3ydyanuch B ABYX CKBakuHax - J[romanckas-2910 u
Hakprackas-2950 (mpunoxenne |1, tadm. 31, 32). Pa3pe3 BHUIIOYaHCKOTO M HEIMCKOTO TOPU30HTOB

omwucaH 1o ckBakuHe Hakprackas-2950, a Or0KCKO# CBUTHI - 110 cKB. J{romanckas-2910.

XOpOHOXCKas CBUTA BWJIIOUAHCKOTO TOPU30HTA C HECOIJIacheM 3ajeraeT Ha 00pa3oBaHUSIX
dbynnamenta. OHa TmpeAcTaBIeHAa B OCHOBAaHUU CEPOIBETHHIMU MMECYAHUKAMH M TPaBEIUTAMU,
KOTOpBIE BBIIIE IO pa3pe3y MEepexolsaT B MadyKy IMepecIanBaHHUsS CBETIO-CEPHIX, KOPUIHEBO-CEPHIX
KBapIIEBBIX, MEIKO- M CPEIHE3CPHUCTHIX IECUYAHHMKOB M AJIEBPOJHUTOB C PEAKHUMU TEMHO-CEPBIMHU
MIPOCIIOSAMHU apTHILTUTOB (puc. 9). MomHOCTh cBUTHI B CKB. HakbrHCcKkass-2950 cocraBuna 82 m.

B HIKHEH dYacTM XOPOHOXCKOW CBUTHI CKBakWHBbI HakbiHckas-2950 (1. 3202.2 ™)
MUKpO(OCCHIINN BBIsSIBIIEHB! He Obmu (puc. 9). Beimme mo paspesy, B uHTepBasie 3193.5-3155 ™
obHapykeHa obOemHeHnHas accommarus | ¢ Leiosphaeridia sp., B cocraBe KOTOpO# MPHCYTCTBOBAIU
penkue chepomopdubie akputapxu Leiosphaeridia crassa, Leiosphaeridia  minutissima,
Leiosphaeridia sp.

Taaxckasi CBUTa C HECOIJIaCHEM 3ajieracT Ha IMeCYaHUKax 1 AJICBPOJIMTAax XOpOHOXCKOﬁ CBHTbBI

WM Ha KpuctauimyeckoM ¢(yHaamente. OHa CJI0KE€HAa KPACHOLBETHBIMU, PEXKE CEPOIBETHHIMHU,
Pa3HO3EPHUCTBIMU, TJIOXOOTCOPTUPOBAHHBIMU IMECYAaHUKAMHM M TpaBeIuTaMu. MOIIHOCTH CBHUTHI B
ckBaxkxuue Hakwiackas-2950 cocraBisieT 37 M.

XapeICTaHCKas CBUTA HEIICKOTO TOpHU30HTa CO CTpaTI/IFpa(l)I/I'-IeCKI/IM HECOrjIaCueM 3aJICracTt Ha

TanakaHckon csuTe. OHa MnNpeaAcTaBJICHa TOHKHUM IEPECIaNBaAHUEM TCEMHO-CEPBIX, 3CJICHOBATO-CCPBIX

APTUJUIMTOB U CBCTJIO-CCPBIX AJICBPOJIUTOB. MOIITHOCTh CBHUTEHI 10 27 M.
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Puc.9. Pacnpocrpanenne Mmukpogoccuiani B paspe3ax cKBakuH AHa0apckoro u Croraxepckoro

paiioHOB.

YciaoBHbIe 0003HaYEeHNA IPUBeIeHbI HA puC. 4.

Ha stom crparurpaduueckom ypoBHe B ckBaxnHe HakbiHckas-2950 (uuT. 3066.6 - 3062.5 ™)
oOHapy>keHa Ooratast 6M0Ta, KOTOpasi O TAKCOHOMHYECKOMY COCTaBy Obljla BbIJIEIEHA B aCCOLIUAIUIO
1116 ¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea. B ee coctaBe Obutn
yCTaHOBJIEHBI: akaHToMOpGHbIe akputapxu Appendisphaera grandis, Ceratosphaeridium glaberosum,

?Appendisphaera tabifica, Knollisphaeridium maximum, Tanarium tuberosum, Tanarium
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paucispinosum, Verruculatasphaera protea, sp. nov., chepuueckue obomouku Leiosphaeridia jacutica,
Leiosphaeridia crassa, Leiosphaeridia tenuissima, Leiosphaeridia minutissima, Leiosphaeridia sp.,
Bicortex mutabilis, Pterospermopsimorpha insolita, Navifusa sp., Bomopocau Talakania obscura,
Obruchevella parva u Siphonophycus sp.

Bbrokckas cBHTa Ha BOCTOKE CrormKepcxoro pa1710Ha C IIOCTCIICHHBIM II€PEXOJaM 3aJICTacT Ha

apriuJUIMTaX  XapbICTAHCKOW CBUTHI, @ HA OCTAIBHOM TEPpUTOPUM - Ha 0Opa30BaHUIX
KpUcTaiiueckoro  Qgynaamenta. OHa  CJIOXKEHAa  TEMHO-CEPbIMH, MAaCCHBHBIMM, HWHOTIA
CTPOMATOJIUTOBBIMU AHTHAPUTUCTHIMU JIOJIOMUTAMH C TPOCIOSIMH aJE€BPOJIUTOB M IECUAHUKOB.
(Ctparurpadus HedrerasoHOCHbIX. .., 2005). basanpHast yacTh CBUTHI B HanOOJIce MOJIHBIX pa3pe3ax
npeacraBjicHa MNCCYaHUKAMH, I'PaBCIIMTAMHW W KOHIJIOMCpATaMu. MOH_[HOCTB CBUTBI BO3paCTacT C
3amaja Ha BOCTOK 3a CUET HapamuBaHHs paspesa cBepxy, oT 180 M g0 330 m (Crpaturpadus
HedTera3oHoCHbIX.., 2005).

B ckBaxxmnax Hakpinckas-2950 u Jlromanckas-2910 Orokckas CBHTa pacwICHSCTCS Ha JIBE
TIOJICBUTHI. HIDKHIOI - TECYaHO-aJICBPOJIMTOBYIO M BEPXHIOI - KapOoHaTHywoo (puc. 9). B HmkHein
nojicBuTe OOKCKOM cBUTHI ckB. tonanckas-2910 (unt. 3415.3-3414.8 m) BbisiBieHa accouuanus 1110
¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea. Ona comepskana
akanTomopbutel  Appendisphaera grandis, Appendisphaera minima, Appendisphaera tenuis,
Ceratosphaeridium glaberosum, ?Appendisphaera tabifica, ?Hocosphaeridium anozos (Willman),
emend. Xiao, Zhou, Liu, Knollisphaeridium maximum, Tanarium conoideum, Verruculatasphaera
protea, sp. nov., rmagkocrenHsie obomouku Leiosphaeridia jacutica, Leiosphaeridia crassa,
Leiosphaeridia tenuissima, Leiosphaeridia minutissima, Leiosphaeridia sp., Bicortex mutabilis,
Pterospermopsimorpha insolita, Navifusa sp. u Bogopocnu Talakania obscura, Obruchevella parva,
Siphonophycus sp.

Ha stom ctpaturpaduyeckom ypoBHe B ckBaxxuHe HakbrHckas-2950 oOHapykeHa accolualus
IVa ¢ Oscillatoriopsis sp. - Siphonophycus sp. B coctaBe OHOTBI BBISBIEHBI HUTYATBHIE BOJAOPOCIH
Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp., Palaeolyngbia sp. u emunnunbIe
akputapxu Leiosphaeridia crassa, Leiosphaeridia minutissima. Beimie mo pa3spe3y, B BepxHel 4acTu
OIOKCKOM, YCIIYHCKOM M KyJIyJIaxCKoil CBUT MUKpodoccuianu oOHapykeHbl He Obutn (mpuitoxkenue |,

tabn. 31, 32).
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3.4. AHABAPCKUI PAVIOH: JIUTOJIOTMYECKOE PACUJIEHEHUE U
[TAJIEOHTOJIOTMYECKAS XAPAKTEPUCTUKA
AHabapckuii paiioH BXOIUT B cocTaB oOmupHOro AmnHabapo-ANTaHCKOTO PEruoHa,
pacriosio)keHHoro Ha cesepe Cubupckoil maardopmel. K AnaGapckomy pailoHy OTHECEHBI CEBEpHBIE
Tepputopun TyHrycCKOW CHUHEKIM3bI U Oosibliass yacTh AHaOapckoi aHTeknu3bl. Ha ocHoBaHMM
CTPYKTYpHO-(harmanbHOr0 pailoHupoBaHust AHaOapcKuUil paiioH pasfenseTcss Ha 3amagHylo —
Kotyiikanckyto u BocTrouHylo - Kyonamckyio 3ombl. Ha Ttepputopum Amnabapckoro paioHa
OTCYTCTBYIOT ~OTJIO)KEHUSI ~BMJIFOYAaHCKOTO M  HENCKOro Tropu3oHTOB. Pa3pe3 mnpexacraBieH
CTApOPEUEHCKOW CBUTOW TUPCKOIO TOPU30HTA W MAaHBIKAHCKOM CBUTOW JaHMIOBCKOI'O T'OPU30HTA

(Crparurpadus HedTerazoHocHsIx.., 2005).

KYOHAMCKAA 30HA

Muxkpodoccunnu u3ydeHbl B CKBakHHE Oinkckasi-3430, KoTopas pacmojio’keHa B IOYKHOM
yactu Kyonamckoill 30HBI, B 30He cowieHeHuss c CrormpxepckuM, AusgaHckuM U Hencko-
boryoOunckum paiionamu (puc. 3; mpuinoxenue Il, tadbn. 33). Takoe mosoXeHUe ompeneuia
CXOJICTBO BEHJICKMX OTJIOKeHUH tora KyoHamckoii 30HBI W HpUJIETalomuX K HeMy Teppuropuid. Ha
MEPBBIX dTalax U3y4deHHs, B pa3pe3e CKBaXUHbI Dinkckasi-3430 Obuid BbIIETIEHBI KYPCOBCKasl CBUTA
HEIICKOTO I'OpU30HTa, OIOKCKas CBUTA THUPCKOIO TOPU30HTA, YCIIYHCKas, KyJyJaxckas U HOpsXckas
CBUTHI JIAHWJIOBCKOTO ropu3oHTa (XoMeHTOBCkuil u 1p., 1998). [locnenyroiiee nepensydeHue 3Tou
ckBakuHbl b.b. KouneBbiM (ycHoe cooOlieHre) MO3BONHIO ACTaTU3UpOBaTh cTpaTHrpaduieckoe
pacwieHeHHe HWXKHEW 4acTH pas3pe3a, B pe3yibTaTe 4ero B COCTaBE€ HEINCKOro TOPH30HTa ObUIH
YCTAHOBJIEHBI TAlaxCKas U XapbICTaHCKas CBUTHL. B paboTe npuHAT nocinenHUi BapuaHT pacuJIeHEHUs
ATOM CKBaXXUHHEI (puc. 9).

B paspese ckB. Diinkckasn-3430 BeIaensroTCS (CHU3Y BBEPX):

Tanaxckas cBUTa ¢ HecorjacueM 3ajieraeT Ha oOpa3oBaHusAX (pyHaameHTa. OHa MpencTaBlieHa
B HIDKHEH 4YacTH KpacHO-OypbIMH, B BEPXHEH - CEpbhIMHU, 3€JIEHOBATO-CEPHIMHU, MEJKO-, CPEIHE- U
KPYIHO3EPHUCTHIMU [TECYaHUKAMH U TPABEIUTAMHU C PEIKUMU MIPOCIOSIMH TEMHO-CEPBIX aJleBPOJIUTOB
Y apJaWILIUTOB. MOIIHOCTE CBUTHI 24 M.

XaphICTaHCKasl CBUTA C MOCTEIEHHBIM Mepexoa0oM 3aJIeracT Ha IMMECUAHUKAX TaJaXCKOM CBUTHI.

OHa cnoXeHa TOHKHM IIepecianBaHUEM TEMHO-CEPBIX, CEpPhIX, 3€JICHOBATO-CEPHIX, TOHKOCIOMCTHIX

apTHJUTHTOB, aJIEBPOJIUTOB M MECYaHUKOB. MOITHOCTH CBUTHI B CKB. Diinkckas-3430 cocrasser 23 M.
B unrepBane 2241-2235.3 M XapbICTaHCKOW CBUTBHI OOHApPYX EH KOMIUIEKC MHKPO(GOCCHUINH,

KOTOPBI C OMNpPEIENICHHON JoNiell YCIOBHOCTH MOXET ObITh OTHeceH K accorumanuu 116 ¢

Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea. B ee cocrase
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npucyTcTBOBaaHM. akantomopdurel Appendisphaera tenuis, Tanarium tuberosum, Tanarium
paucispinosum, nByxcioitHble o6onouku Bicortex mutabilis, Pterospermopsimorpha insolita,
rnankocteHHble ¢opmbl Leiosphaeridia jacutica, Leiosphaeridia crassa, Leiosphaeridia tenuissima,
Leiosphaeridia minutissima, Leiosphaeridia sp., Navifusa sp. u 4exiyibl CHHE3EICHBIX BOIOPOCIEH
Siphonophycus sp. B BepxHeii 4acTu XapbICTaHCKOM CBUTHI (I71. 2232.5 M) MHUKPOGOCCUINHN BBISBICHBI
He ObUTH, a B OpraHomariepaTe cojepKaiach pekas pparMeHTUPOBAaHHASI OPTraHUKA.

brokckas cBHUTa C IIOCTEHECHHEBIM nepexoaoM 3ajICra€T Ha XaprCTaHCKOfI ceute. OnHa

pasjelisgeTcss Ha JIBe IOJCBUTHI. HYDKHSAS 4YacTh HFDKHEH ITOJCBHTHI CJIOXKEHA CEPOIBETHBIMH
MEeCYaHWKAMH M TpaBEJIUTaMH, KOTOpPBIC BBIIIC IO pa3pe3y MEepeXOoAsST B IMadKy IECUYaHUKOB W
QIEBPOJIUTOB. BepxHss TMOJCBHTAa TMPEJICTABICHA CEPOLBETHBIMU TJIMHUCTBHIMU JIOJIOMUTAMH C
TOHKUMHU TIPOCJIOSIMU apTHJUTMTOB M BBIINIE TO Pa3pe3y - JOJIOMUTAMHU U JIOJIOMHUT-aHTHUIPUTAMHU.
MoOIIHOCTh HUKHEN ITOACBUTEI OFOKCKOU CBUTHI B CKBakuHe Diinkckan-3430 cocrasisier 30 M.

B HmkHel moacBute OIOKCKON CBUTHI (MHT. 2226.9-2224.6 M) ycraHoBieHa accouuanus 1Va c
Oscillatoriopsis sp. - Siphonophycus sp. Ha stom ypoBHE OOHapyXeHbI HHUTYATHIC BOJOPOCITH
Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp., Palaeolyngbia sp., coBmectHO ¢
KOTOPBIMH ~ CIIOpAJMYECKH BCTpedaroTcss akTurapxu Leiosphaeridia crassa, Leiosphaeridia
minutissima u Leiosphaeridia sp.

N3noxenHbie B 3TOM paszelie NaJeOHTOJIOTHYECKHE JaHHbIC TTPOAHATU3UPOBAHBI U 0000IIIEHbI

B CIIEAYIOIIEH I1aBe.
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3. BUOCTPATUTPA®UYECKOE PACYJIEHEHUE U OCOBEHHOCTHU
PACITPOCTPAHEHUS ACCOLIMALIMI MUKPOD®OCCHJINHM B U3YUEHHBIX PAMOHAX

B pesynbpTare MHKpPOIAICOHTOJOTUYECKOTO HU3YUEHHUS BEPXHEAOKEMOPUICKUX OTJIONKEHHM
BHYTpEeHHUX paiioHoB CuOupckoil minaThopMbl TMOIyYeHa TaKCOHOMHYECKas XapaKTepUCTHUKA
BUJIIOYAHCKOT'0, HEIICKOIO0 M HM)KHEH 4YacTH THUPCKOIO TOPU30HTOB, a TAKXKE MPOCIEKEH AMANA30H
pacrpocTpaHeHUs] MUKPO(OCCUIHIA, KaK B BEPTUKAIBHOW IOCIEIOBATSILHOCTH IMOPOJ, TaK U TIO
wionaau. Pacnpenenenue xapakTepHbIX U cTpaTUrpaguuecku 3HaYMMbIX MUKpodoccunuii B Hercko-
boryobunckom, [IpeanaTomckom, Crormkepckon 1 AHabapckoM paiioHax 00001eHo Ha pucyHke 10.

Hanee B paboTe NpPUBEICHO IMOCIENOBATEIBHOE OMHMCAHUE ACCOIMAlUK MUKpO(OCCHIil, C
Y4EeTOM UX CTpaTHUrpauyeckoro TMOJOKEHHUS M TaKCOHOMHYECKOro pa3HooOpasus. CormacHo
U3JI0’KEHHBIM B IJ1aBe 2 MaJCOHTOJIOTMYECKUM JIaHHBIM, B pa3pe3ax CKBaKUH OBLIO BBIJEICHO JEBATH
acconmanmii (cuu3y BBepx): | ¢ Leiosphaeridia sp., lla ¢ Leiosphaeridia sp. - Talakania obscura, 116 ¢
Leiosphaeridia sp. - Nepia calycina; Illa ¢ Appendisphaera tenuis - ?Appendisphaera tabifica —
Talakania obscura, 1116 ¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea,
I8 ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina, Illlr ¢ ?Polygonium cratum, IVa ¢
Oscillatoriopsis sp. - Siphonophycus sp., IV6 ¢ Vanavarataenia insolita — Siphonophycus sp. s
y100CTBa HB3JIOKEHUSI TOJYYCHHOTO (PaKTHUUECKOro Marepuaia, accolHanuu ObUTM 0003HAYCHBI
pumckumu nudpamu, ot | 1o 1V, a B cmyyae oOHapyXeHHs UX Ha OAHOM CTpAaTHrpaduIeckoM ypoBHE
B IIpeJieax U3yUYeHHOM MIomaau, K pUMCKUM IudpaM ObLIH 100aBleHbI apaObckue OYKBHI.

B Tamakanckoil cBUTE OONBIIMHCTBA HM3YYEHHBIX CKBAXHH B HEOOJBIIOM KOIUYECTBE
MIPUCYTCTBOBAJIA JIUIITL (PparMeHTHpOBaHHAsI opraHnuka. Mukpodoccuinu BeIsIBJICHBI HE ObUTH. B Byx
ckBaknHax Hroiicko-Ilenemnyiickoii 30HBI U B CKkBaxkuHe BepxHeuoHckas-96 Ilpunencko-Henckoi
30HBI YCTaHOBJICHBI enuHMYHBIE chepomopdHble akpurapxu poxa Leiosphaeridia (puc. 10,

accoruanus | ¢ Leiosphaeridia sp.).

Beime mo paspedy, B OTJIOKEHHSX XOPOHOXCKOH CBHUTBI BHIIIOYAHCKOTO TOPH30HTA
Crormkepckoro paiiona (ckB. Hakbiackas-2950) BeisBnenbl enuHuuHble Leiosphaeridia crassa,

Leiosphaeridia minutissima, Leiosphaeridia sp. (accommanms | ¢ Leiosphaeridia sp.). bomee

pasHoOOpa3Hasi MO TAaKCOHOMHUYECKOMY COCTaBy accolManusi MUKpo(ocCHIMil ycTaHOBIEHa B
ckBakuHe Buroiicko-/IxepOunckas-643 Bumouanckoii 30HbI (puc. 10). B ee cocraBe oOHapy eHbBI
akputapxu poma Leiosphaeridia, ¢dopmer ¢ Beipoctom Caudosphaera expansa, aByXcCiOHHBIE
obomouku Pterospermopsimorpha insolita u autuareie Bogopociu Talakania obscura, Siphonophycus

sp. (accoumanus lla ¢ Leiosphaeridia sp. - Talakania obscura).
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Puc. 10. BeprukanbHoe pacnpocTpaHenue MUKpodoccuanii mo paiionam u 30Ham (Ctparurpadgus HedrerazoHocHbIX.., 2005; MenbHUKOB,

2018).

1 - nTMaMUKTHTBI, 2 - IepepbIB B 0CAIKOHAKOIUIEHNH, 3 - YPOBHH, He cojiepKanue MUKpodoccuinii, 4 - nepBblii YpOBeHb MOSIBJIEHHSI AKAHTOMOP(HBIX MUKpodoccnanii, 5

- BTOPOif YPOBEHb NMOSIBJICHHA aKaHTOMOP(HBIX Mukpodoccnnnii. [IpuHATHIe cOKpalIeHus: NPUBEACHBI HA pucC. 4.
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B omnoxeHusIX TamaxcKoll CBUTHI HeMckoro ropu3oHTa Hroiicko-Ilenenyiickoin wu
Bumtouanckoit 30H Ha (OHE HEONMPEASTUMOT0 OPTAaHHYECKOTO JETPUTA CIIOPAIUYECKH BCTPEUAIOTCS

chepomopdubiec akpuTapxu accoummanuu | ¢ Leiosphaeridia sp. (puc. 10). B ckBaxwune

Bepxueuonckas-96 IlpuneHcko-Hernckoit 30HBI Takke BbISBICHBI HHTYaThie Bomopociu Talakania

obscura u Siphonophycus sp. (accommanus lla ¢ Leiosphaeridia sp. - Talakania obscura). A B

ckBaxnHe YalikmHCKasg-279 oOHApYXKEH OAWH JK3EMIUIAP KPYIHOH OpHAMEHTHPOBAHHOW OO0OJIOYKH
Gen. et sp. indet 4 , koTopasi, CKopee Bcero, OTHOCUTCS. K HOBOMY POJLY.

Cuwnraromiass paHee BepXxHepH(]EHCKON TOpruHCKas CBUTa bepe3oBckoil 30HBI (PemmeHus
yeTBepToro.., 1989; Komocos, 2003; 2014; Crpaturpadpus Hedrerazonocusix.., 2005), 1o
CYILIECTBYIOIIMM B HACTOSIIIEE BpeMsl IMpeacTaBieHusiM oTHeceHa k BeHay (I'omybkoBa u np., 2010;
MenpaukoB, 2018). B mocnemneili paboueit crparurpaduueckoit cxeme, npemioxenroi H.B.
MenbaukoBbiM  (2018), HIKHSS TOJICBUTAa TOPIMHCKOW CBUTHI MO JIMTOJOTHYECKUM JaHHBIM
COTIOCTABJISIETCS C TAJlAXCKOM CBUTOM, CPEIHSS MOJACBHUTA - C OECIOPSIXCKOM, a BEPXHSIS - C BIHAXCKOU
CBUTOM. DTa cxema KOppesaluU MpUHUMAaeTcs B Hactosiiel padore (puc. 10). B HmkHel moacBure
TOPIMHCKOM CBHUTBHI YCTaHOBJICHBI akaHToMOp(dHbIe akpurapxu Cavaspina acuminata, HuT4aTbie
Bogopocau Talakania obscura, mpeacrasurenu poxos Leiosphaeridia, Pterospermopsimorpha, Torgia
U HexoTopsie apyrue TakcoHbl (Komocoa, 1990, 1991; Komnocos, 2003, 2014; I'onyokosa u ap., 2010).
[lepBbie nBa BUIA MPOXOJAT B BBINIEIEKAIINE OTIOXKEHUS HENCKOTO ropu3oHTa. [lo mpucyrcTBuio

HanboJIee XapaKTepHbIX TAKCOHOB TOPIMHCKas OMOTa BblaesseTcs B accorualiuio lla ¢ Leiosphaeridia

sp. - Talakania obscura. B Tamaxckoii CBHTE U COIMOCTABISEMOM C HEM HUXKHEH IMOJACBUTE TOPTHHCKOM

CBUTHI 3a()UKCUPOBaH HanOojee HU3KUI YpOBEHb IMOSBICHUS aKaHTOMOP(HBIX aKpUTapX B pa3pes3ax
BHYTpEHHUX pailoHoB Cubupckoi miat¢opmsl.
B HmkHeH 4yacTH HI)KHEro IMOATOPU30HTA HEINCKOIO TOPU30HTa OOHApYKEHbl €IUHUYHbIE

cepomopdHbIe akpuTapxH, BblaeleHHbIe B accormaimio | ¢ Leiosphaeridia sp. (puc. 10). Boimre

Jealye OTJIOKEHUs 10 pa3HOMY oxapakTepu3oBaHbl MUKpodoccunusmu B Hrolicko-Ileneiayiickoit
30He. B ckBaxknnax Bepxuenroiickas-780, Yaiikuuckas-279 n Ha TamakaHCKOW IUIOIMIATN BBISBICHA

accormmammg lla ¢ Leiosphaeridia sp. - Talakania obscura. A Ha XaMakWHCKOM IUIOMIAIM HA 3TOM

crpaturpaduyeckoM ypoBHe oOHapyxeHa accouunanus 116 ¢ Leiosphaeridia sp. - Nepia calycina (puc.
4).

CpenHsisi 4YacTh HENCKOIO TOPU30HTA OXapakTepu30BaHa OOraThbIMH, TAaKCOHOMHYECKH
pPa3zHOOOpPa3HBIMU ACCOIMALMAMHE, COJAEPKAIIUMHU 3/IMaKapCKUe aKaHTOMOP(HbIE aKpUTapXH XOpoLIei
U TIPEeBOCXOJHON coxpaHHOCTH. Cyzs MO NMPUBEIECHHBIM B IpaBe 2 JaHHBIM, aKaHTOMOp(HBIE OHOTHI
ObUIM pacTpoCTpaHEeHbl HA JBYX CTPATUrpa(UYECKUX YPOBHSX - B CPEIHUX YACTSIX HUKHETO (HIDKHSSA

Imagyka KprOBCKOfI CBHUTHBI, HUXXHIAA II0JJCBUTA HapHIPIHCKOfI CBUTHI, 6ecrop${xc1<a;1, HMHaXCKast CBI/ITI)I) n
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BEPXHEro (BEpXHsis Mauka KypCOBCKOM CBUTHI, BEPXHSS MOJICBUTA MAPIIMHCKON CBUTHI, XapbhICTaHCKAs
CBUTA) MOATOPU30HTOB HETICKOTO ropu3oHTa (puc. 10).

[To npucyTcTBHIO HanboJee XapaKTEPHBIX TAKCOHOB OBLIO BBIJICICHO YEThIPE aKaHTOMOP(HBIC
accormanuu: llla ¢ Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura, 1116 ¢
Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea, Ills ¢ Appendisphaera
tenuis - Hamakinia sp. - Nepia calycina u Illr ¢ ?Polygonium cratum. Ilpu stom, pacnpezencHue
accouuanui B Ipeienax HENCKOro TOPU30HTA  ONpPENENsuloch, CKOpee BCEro, He uX
crparurpadudeckum nonoxkeHueM (puc. 10, HWKHUA WM BEPXHUH YPOBHH  IOSIBICHHUS
akaHTOMOpUT), a reorpapuyeckKMM MECTOHAXOXKJIECHUEM H3YyYEHHBIX CKBaXXUH. Tak, Haumboiee
Ooraras IlIB Oumora oOHapyxkeHa Ha JBYX CTpaTurpaMuecKuXx YpPOBHAX B pa3pe3ax CKBAXKHUH
[Tpunencko-Henckoli (ceBepHas yacTh TanakaHckol M XaMaKUMHCKas IUIOIIAAM) U Bunroyanckoil 30H
(puc. 11; npunoxenue Il). 3ameTHOe COKpallleHHE BHIOBOTO pa3HOOOpasusi MHKpodoCcCHUInit
OTMEUaeTCsl B IOro-3amajHbIX paiioHax, riae Obuia yctaHoBieHa accormanus llla. Ilo xommuuecTBy
BBISIBJICHHBIX TakcoHOB accoumanus |16 3anumaer nmpomexyrounoe mosoxxkenue mexay llla u 1B
komruiekcamu. Ilocienusisi obenHennas accommarus Il ¢ ?Polygonium cratum obGnapyxena B

€IMHCTBEHHOU ckBaxkuHe OTpanHuHckasi-3142 Ha ceBepo-Boctoke Hroiicko-Ilenenyiickoit 30HbI.
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Puc. 11. JlaTepanbHoe pacnpocTpaHeHHe aKAHTOMOP(GHBIX GMOT B CKBA)KMHAX BHYTPEeHHHX paiioHoB CuOupckoii
m1aT@opmsl.

1 - u3y4yeHHble CKBa:kMHBI, 2-5 - '"apeansl" pacnpocTpaHeHusi akaHToMOpgHBIX accoumammii: 2 - llla ¢
Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura, 3 - 1116 ¢ Appendisphaera tenuis - Tanarium
tuberosum - Verruculatasphaera protea, 4 - 1118 ¢ Appendisphaera tenuis — Hamakinia sp. - Nepia calycina, 5 - lllr ¢

?Polygonium cratum. ¥ cjioBHble 0603HaYeHUs IPUBEIEHBI HA pHC. 3.

Acconmarus Illa ¢ Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura
BBISIBJICHA HAa JABYX YPOBHAX - B HW)KHEM M BEpPXHEM IOJATOPU30HTAaX HEICKOIO TOpPU30HTA
BoryoOuHCKOW 30HBI, a Tak)kKe B HWKHEH TOACBUTE MaplIMHCKOW cBUTHI [Ipuinencko-Henckoit (ckB.
Bepxueuonckas-96, -20613) u Hroiicko-Ileneriayiickoit (ckB. Yaiikunckas-279, Bepxuentorickasi-780,
OsepHast-761, Tamakanckas-826, HmkHexamakuHckas-841) 3ou (puc. 11). Ona pacrno3Haercsi 1o

NPUCYTCTBUIO akaHTOMOpQHBIX akputapx Appendisphaera grandis, Appendisphaera minima,
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Appendisphaera tenuis, ?Appendisphaera tabifica u muruareix Bomoposeir Talakania obscura.
OcranbHble aKaHTOMOP(UTHI TPEACTABICHBI €AUHUYHBIMU 3K3EMILISIPAMHU.

Accommanust 1116 ¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea
pacmpocTpaHeHa Ha CeBEpe M3y4yeHOro pailoHa, B BIHAXCKOM CBUTE BuiirouaHCKOW 30HBI, a TaKKe B
XapBICTAHCKOM M OrOKCKOM cBuTax CrormKepckoro paiiona (puc. 11). XapakTepHbIMH MIPEICTaBUTEISIMU
aTOi OMOTHI sBIsitOTCs akpuTapu Appendisphaera grandis, Appendisphaera tenuis, ?Appendisphaera
tabifica, Tanarium tuberosum, Verruculatasphaera protea, Knollisphaeridium maximum. Hwurtyatbie
Bogopociu Talakania obscura passute! ciopaguuecku (puc. 10).

Accoumanus IlIB ycraHoBiena B  HW)KHEHW MOJCBUTE MAPIIMHCKOW  CBUTHI  (CKB.
HwxkHexamakuHckasn-844, TanakaHckas IUI0IIab), B OeCIOpsxcKoii (CkB. Menkckas-22310) u bIHaXCKOM
(ckB. Cpenne-blrreiarTunckas-2630) cBUTaX HWKHETO IMOJIOPU3OHTA, & TAK)KE B BEPXHEH IMOJICBHUTE
MapIIMHCKOM CBUTHI (XaMakKWHCKas IUIOIIA[b) W B XapbicTaHCKOW cBuTe (BepxHeBuitouaHckas u
Buntoiicko-Jl>xepOvHcKasi TUIOIIAAM) BEPXHEro MOJATOPU30HTA HENCKOro ropu3oHTa Hroiicko-
[leneinyiickoit u  Bwmowanckoit 30H. B coctaBe OuOTHI  BBISBICHBI  pa3sHOOOpa3HbIE
OpHaMEHTHpOBaHHbIC  akputapxu pomoB  Appendisphaera, Cavaspina, Ceratosphaeridium,
Mengeosphaera, Knollisphaeridium, Tanarium, coBMeCTHO ¢ KOTOPBIMH OOHAPYKEHbI MHOTOYHCIICHHBIC
cBOoeoOpa3Hble 00pa3oBaHMs, BO3MOKHO Onu3khe K Hu3muM rpubam  poma Hamakinia wu
MHOT'OKJIETOYHBIC cuHe3eneHbie Bogopociu Nepia calycina (puc. 10, npunoxenue 11).

[Mocnennsiss obennenHas accoumanus lllr ¢ ?Polygonium cratum BeisiBieHa B CKBaXHHE
Otpannunckasn-3142 Ha ceBepo-Boctoke Hrolicko-Ilenelinyiickoii 30HbI (puc. 12). B xapbicranckoi
CBUT€ COBMECTHO C TpaH3UTHBIMH TaKCOHAaMH OOHapyXeHbl cdepuyeckue O0O0OJOYKU C
HIMPOKOHUYECKMMHU BBIPOCTaMH, KOTOpbie oTHeceHbl kK ?Polygonium cratum. [lanHbiit TakcOoH ObLI
BIepBBIe onucaH B ABctpanuu (Zang, Walter, 1992) u3 ¢popmanuu [lepraTaraka u no3aHee HaiicH B
dopmanun oymansro Kutas (Zhang et al., 1998 u np.). B yka3aHHBIX perHoHax OH BCTpEeYaeTcs B
TECHOM accolualMy C APYrUMH 3]IMaKapCKUMU akaHToMopdHbIMM akpuTapxamu. B Cubupu stoT
TaKCOH OOHApYXEH BIIEPBHIE.

[lepexomHble OTIOKEHHUS BEPXHEH YaCTH HMUYKHETO - HIDKHEH 4acTH BEPXHETO TMOATOPU30HTOB
HEMCKOro TOpM30HTa HE cojaepkaT O(OPMIIEHHOM OpraHukH, JHM0O0  OXapaKTepU30BaHbI
cepomopdubiMu akpuTapxamu poaa Leiosphaeridia (accounanus I, puc. 10, npunoxenue I1).

B BepxHell YacTH HENCKOrO0 TrOpHU30HTa (BBIIE BTOPOrO YPOBHS C aKaAaHTOMOPQGHBIMH
aKpUTapXaMH) TaKCOHOMHYECKOTO Pa3HOO0Opa3usi MUKPO(GOCCHIINIA 3aMETHO COKpAIaeTcs 3a CYeT
MOCTENIEHHOTO HMCUYE3HOBEHUSI W3 Pa3pe30B aKaHTOMOP(HBIX aKpUTApX M HEKOTOPBIX HUTYATHIX
Bonopocieii (Talakania, Nepia). B TepMuHanbHBIX OTIO0KEHHSIX HETICKOTO TOPU3OHTA U (MJIH) HIDKHEH

MOJICBUTE OIOKCKOM CBUTHI TUPCKOIO TOPU30HTA YCTAHOBJIEHBI JBE accolranuu Mukpodoccmnmii: 1Va
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¢ Oscillatoriopsis sp. - Siphonophycus sp. u IV6 ¢ Vanavarataenia insolita — Siphonophycus sp. B
COCTaBe TEPBOI OMOTHI paclpoCTpaHeHbl cuHe3eneHbie Bogopociu Siphonophycus, Oscillatoriopsis,
Obruchevella, ¢ xoTopsiMu accOLMUPYIOT PEIKUE TIIAKOCTCHHBIC akpuTapxu pozaa Leiosphaeridia. B
BEpXHEH YaCTH XapbICTAHCKOW CBUTE CKBaXXUHBI Meukckas-2231 JOMOMHUTEIBHO OOHApYKEHBI HE
U3BECTHBIC paHEe KPYIHbIC HUTYATBIC BOJOPOCIH, KOTOpble oTHeceHbl K Gen. et sp. indet 6
(mpunoxenune |, tadbm. XXI, ¢ur. 1-11). Muxpodoccmmu accormanuy 1Va pacnpoctpaHeHbI
IIPEUMYILIECTBEHHO Ha 3amazne Hrolicko-llenenylickoii u ceBepo-3anane BuimrodaHckol 30H a Takxke B
CrorpkepckoM, AHabapckom parionax u B Ilpunencko-Hernckoit 30He. Acconmanus VO ycraHoBieHa B
paspe3ax cKkBaKMH BOTyoOMHCKOI 30HBI, a Takke Ha XaMaKMHCKOW M YacTHYHO TanakaHCKOW IUIOMIASX
Hroiicko-Tlenenyiickoit 30Hbl. OHa comepkuT Te ke camble Mmukpodoccuwmu  (Siphonophycus,
Oscillatoriopsis, Leiosphaeridia), HO BbIIeNsieTCS MO TOSBICHUEC XaPAaKTEPHBIX MHKPOOPTaHM3MOB
Vanavarataenia insolita, KoTopble COMOCTaBISIOTCS ¢ COBPEMEHHBIMU XUTPUIHEBBIMH TPHOAMH.

HccnenoBanus BbIIIENEXKAIUX OTJIOKEHUNW BEpXHEH IMOACBUTHI OIOKCKOM CBUTHI HE JajH
pe3ynbTatoB. Jloyisi OpraHMYEecKOro BEIIECTBA, COJAepKamerocs B oOpas3lax, He3HaYUTEIbHA.
Mukpodoccunu He 0OHAPYKEHBI.

BrieneHHbpie B OTJIOKEHHSIX HEINCKOTO - HIDKHEH 4acTh TUPCKOTO TOPU30HTOB acCOIUAINH
UMEIOT pa3Hoe IuIomiaaHoe pacmnpoctpanenue (puc. 10, 11). Jlas Toro, 4ToOBI MOHATH HX
COOTHOIIIEHUSI HA CXEMy pACIOJOXECHHS CKBRXWH OBbLTM HAHECEHbl MECTOHAXOXKIEHHs Hamboee
XapaKTEePHBIX U CTPATUTPaQUUECKU 3HAUMMBIX TaKCOHOB (puc. 12). YcraHOBJICHHbBIC B CpeHEH YacTu
HEINCKOTO TOPU30HTa (OPMBI MOTYT OBITH pa3/eieHbl Ha TPU TPYMIbI: TAaKCOHBI IIHUPOKOTO,
OrPaHUYCHOTO M JIOKAIIBHOTO pacnpoctpaneHus. K mepsoii rpymme otHecensl Appendisphaera tenuis,
Talakania obscura (puc. 12A1) u He mpencTaBICHHbIE Ha PUCYHKE BHIbI poaoB Leiosphaeridia,
Pterospermopsimorpha, Navifusa, Siphonophycus (puc. 10, npunoxenue Il). Bo BTOpyto rpymmy
BKJIIOYEHBI akaHToMopduthl ?Appendisphaera tabifica, pacmpocrpaneHHble, T1aBHBIM 00pa3oMm, B
3amajJiHeIX W CEBEPHBIX paspesax, a Takke mpeacraButenn pomo Cavaspina, Knollisphaeridium,
Tanarium, xapakTepHble JIsi BOCTOUHBIX TeppuTopuii (puc. 12A2). W mnocneaHoow Tpymiy
COCTaBJISIFOT TAKCOHBI JIOKAJILHOTO PAacIpOCTpaHeHus1, K KoTopbiM oTHOocsTcs: Mengeosphaera, Nepia,
Hamakinia, Verruculatasphaera (puc. 12A3). IlepexoiHble OTIOXKCHUSAX HEICKOTO - THPCKOTO
ropusonTtoB (accommanuu IVa wu IV0) oxapaktepuzoBaHbl 3BpH(ANUATBHBIMH  TaKCOHAMH
Siphonophycus, Oscillatoriopsis, Leiosphaeridia u mnpennonaraemsiMu rpubamu  Vanavarataenia
insolita, pacmpocTpaHeHHe KOTOPBIX OrpaHWYeHO bBoTyoOMHCKOW 30HOW W pa3pedamu Hrokicko-
[Teneiigyiickoii 30HbI (CKkB. YallkuHCKas-367, ceBepHas 4yacTh TanakaHCKOW U XaMaKUHCKasl TTOIAIH )

(puc. 12B).
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TakCOHbI LUIMPOKOTo TaKCOHbI OrpaHNYeHHOro TakcoHbl nokanbHOro

. . . e - Siphonophycus sp.,
pacnpocTpaHeHus: pacnpocTpaHeHus: B pacnpocTpaHeHus: Oscillatoriopsis sp.
e - Appendisphaera tenuis @ - ?Appendisphaera tabifica @ - Hamakinia sp. L o
o Talakaria Gbacim " - Bugbl poga Cavaspina @- Verruculatasphaera protea @ - Vanavarataenia insolita
) @ - BuAbI poga Tanarium ® - Nepia calycina
A1l - Knollisphaeridium maximum[A2| - Mengeosphaera triangulum A3 B

Puc. 12. 3aKoHOMEPHOCTH JIATEPAJILHOI0 PacHpocTpaHeHuss MUKpodoccuinii: A - B cpeaHei

YaCTH HEIICKOI'0 ropu3oHTa, b-B MNEePEXOIHBIX OTIOKCHHUAX HECIICKOI'0 - THPCKOI'0 TOPU30HTOB.
CxBaxkunbl: 1 - Haiikunckas-279, 2 - Yaiikunckas-367, 3 - Bepxuenioiickas-780, Tanakanckas miomans: 4 - 801, 5
- 803, 6 - 804, 7 - 806, 8 - 808, 9 — 809, 10 - 815, 11 - 823, 12 - 824, 13 - 826, HmxknexamakuHckas miaomanb: 14 - 841,
15- 842,16 - 843, 17 - 844, 18 - 845, 19 - 848, 20 - 849, 21 - 21301, 22 - 21302, 23 - O3epnasn-/61, 24 — OTpagHuHCKAs-
3141, 25 - BepxneBwiaouyanckas-611, 26 - Buaroiicko-/I:kepounckasn-642, 27 - Bumioiicko-/Ixepounckasn-643, 28 -
Menkckasi-2231, 29 - Cpenne-blrsiarrunckasn-2630, 30 - Twoxanckan-2910, 31 - Hakbinckasn-2950, 32 - Diiukckas-
3430, 33 - Ceepo-IOperunckasi-1591, Cpennedoryoonnckas miomanb: 34 - 99, 35 - 96, 36 - 41, 37 - 4, 38 - 51, 39 -
10, 40 — Kypyurckasn-2772, 41 - Bwokckas-715, 42 - Ieneiinyiickas-750, 43 - 3anagnasn-741, 44 - 3anagnas-742,
Bepxneuonckas muomannb: 45 -20613, 46 - 96, 47 - 95, 48 - 98. CBeaenus mno pacnpocTpaHeHu0 MUKpodoccuiinii B
ckBaxkmHax 15, 36-39, 41 panbl mo:. IlsaTtuaeros, 1980; KoaocoB 1984; Benackas cucrema.., 1985; Karamor
opranuveckux.., 1990; Koaocosa, 1990, 1991, Moczydtowska et al., 1993; HaroBunus, Kounes, 2015.

HNnaexcsl 1 0003HaYeHHMs] TPAHULl CTPYKTYPHO-(AalUAIbHBIX PErHOHOB, PAOHOB, 30H, a2 TAK)Ke TEKTOHHMYECKHMX

CTPYKTYp NpHUBeJeHbI HA puc. 3.

Takum oOpa3oM, MakCUMaIbHOE pa3HOOOpa3zue MUKPO(POCCHINI MPUYPOUYEHO K LIEHTPAIbHOI
yactu Hroiicko-Ilenenyiickoit (XamakuHckas IUIONIaab) W BumrodaHckod 30HaM BAOJNb JIMHHH,
noBTopstouleil HanpasieHue [Ipeanaromckoro mporuda (puc. 12). DToil ke TUHUU B TOW WM WHOU
CTEMEHHM CIIEAYIOT CpaBHUTENBHO Oojiee Yy3KuMe O0O0JacTH paclpoCTpaHEeHUs MHUKpodoccunui
OTPaHUYEHOTO0 M JIOKAIBHOTO PACHpOCTPAHEHHUS, YTO BO3MOXHO CBS3aHO C OCOOEHHOCTSMHU

CYHICCTBOBAaHUA ONpPCACIICHHBIX 6I/IOT01'IOB, KOHTPOJIMPYCMBIX JJOKaJIbHBIMHA YCIOBUAMU
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naneobaccerina (puc. 12). Pa3pesbr boTyoOuHCKOI 30HBI, CeBepo-3amajHON 4YacTh Buurrodanckoi
30HbI, Crormkepckoro W AHa0apcKoro paiOHOB COAEp)KaT MEHee pa3HooOpasHble 110
TaKCOHOMHYECKOMY COCTaBy accoluanuu Mukpodoccunuii. Ha roro-zanane n3ydeHHOW TeppUTOpUU
(cxB. Bepxuenroiickas-780, roxHas dacth Tamakanckoii W BepxXxHEYOHCKas  ILIOMIAIN)
TaKCOHOMHMYECKOEe pa3HooOpazue Mukpodoccunuii eme Oosee COKpaliaercs, 4YTO MOXET
CBUJICTEILCTBOBATh O CMEIEHUH OCTAaHOBOK OCAIKOHAKOIUICHHS B CTOPOHY OeperoBoil ymuuu. Ha

pucynke 13 mnpuBeaeHa MOJENb PACIpPOCTPAHEHHUs OTAEIBHBIX BHJIOB MHUKPO(POCCHIUI Ha

najgeonpoduIe.

| ¢ Leiosphaeridia sp.

lla ¢ Leiosphaeridia sp. -
Talakania obscura

116 ¢ Leiosphaeridia sp. -
Nepia calycyna

llllac
:| Appendisphaera tenuis -

:| ?Appendisphaera tabifica - | | 1116 ¢ Appendisphaera tenuis -
:| Talakania obscura + | Tanarium tuberosum - .
. - | Verruculatasphaera protea - Il B ¢ Appendisphaera tenuis-

Hamakinia sp.-Nepia calycina

Puc. 13. Moaeab JaTepajbHOr0 PAanpoCTPAHEHUS acCOUMUANMA MHUKPOGOCCHINH B HENCKOM

najeodacceiine.
Muxkpodoceuauu: 1 - Leiosphaeridia sp., 2 - Talakania obscura, 3 - Nepia calycina; 4 - Siphonophycus sp., 5 -
Appendisphaera grandis, 6 - Appendisphaera tenuis, 7 - ?Appendisphaera tabifica, 8 - Cavaspina acuminata, 9 -

Tanarium conoideum, 10 - Tanarium tuberosum, 11 - Verruculatasphaera protea, 12 - Hamakinia sp.

Ananus BEPTUKAIBHOTO pacnpeaeneHus MHUKPOPOCCUTUH, MOJIKPETUICHHBII
JUTOJIOTHYECKUMHU, (DaliaibHBIMUA M UCTOPUKO-Teosiornueckumu nqanubiMu (JIeGenes, Uepnosa, 1996;
[emun, 2007; Harosurun, Kounes, 2015), mo3BoiuMI BBIABUTH psijl 3aKOHOMepHOCTed (puc. 14;
T'onyoxkosa u np., 2010; Golubkova et al., 2011; I'onyokosa u np., 2012; 'onyokosa, Kounes, 2018).
TeppureHHble OTIOKEHUS BUIIOYAHCKOTO W HETICKOTO TOPU30HTOB HAKAIIMBAIUCH B MEIKOBOJHOM
MOPCKOM OacceifHe, MOoJI0ro MOrpyKaIieMcsl B I0T0-BOCTOYHOM HampaBieHuu. Hanbonee MorHbie 1
cTpaturpauecKy TIOJTHBIC pa3pe3bl BCKPBHITHI HAa BOCTOYHOM CkioHe Hercko-BoTyoOuHCKOM

AHTCKJIM3bI W B Hpe}IHaTOMCKOM npom6e. .HGJIHI/IKOBI)IG OTJIOKCHUA KOHI‘J'IOMepaTOBOI\/'I n
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JOJIOMUTOBOI TOJII[ W3BECTHBIE JHIIb B HEOOJBIIOM KOJIMYECTBE CKBAXXUH, BEPOSITHO, Ciaraiu
otaensHble rpabeHooOpasubie mporudsl (KouneB u ap., 2015). OHM TpaHCIPECCHBHO MEPEKPHITHI
MECYAHO-TIIMHUCTHIMU  OTJIOKCHHUSIMH ~ TaJaKaHCKOM, OCTUHYMHCKOW W  XOPOHOXCKOH  CBWT,
dbopMupOBaHUE KOTOPBIX, CKOpEe BCEro, MPOUCXOIMIO B OOCTAHOBKaX MEJIKOBOJHOro Ienbga. B
HIOKHEM bacTH paspe3a MUKPOPOCCHIMHM OTCYTCTBYIOT, JTMOO MpelCTaBieHbl 3BpU(annaIbHbIMUA
akputapxamu poxa Leiosphaeridia, k KoTOpbM, 1Mo Mepe yriayOnieHus OacceiiHa, JOOaBISIOTCS
HuTyaThie Bojopocau Talakania obscura (puc. 10, 14). ITocie nepepsiBa B CeAMMEHTALIMN U 3TU30/1a
HU3KOTO CTOSIHUSA YPOBHSI MOpS, MapKHUPYeMOIOo KOHTHMHEHTAIbHBIMU U MEPEXOJHBIMU K MOPCKHUM
OTJIO’KEHUSIMHU TAJIaXCKOM CBUTHI, B paHHEHEIICKOE BpeMs IMPOU30IILIAa TpaHCTpecCus, KOTopas puBena
K HaKOIUICHUIO TEeCYaHO-TJIMHUCTBIX OTJIO)KEHUH Ha CEBEpO-BOCTOKE M Oosiee TIyOOKOBOIHBIX,
[JIMHUCTBIX, TJIMHUCTO-KapOOHATHBIX Ha [OTo-3amaje. Ha mepBoM 3Tame TpaHCTPECCHH TMOSBISIOTCS
sBpudanuansisie chepomopdubie akputapxu Leiosphaeridia, k KoTopsiM, BbIIE IO pa3pesy
nobasistoress HuT4athle Bomopocnu Talakania obscura, Obruchevella parva, Siphonophycus sp.
MaxkcumyMy TpaHCIPECCHHM OTBEYAOT Hambosee Oorarbie cooOmecTBa MUKPO(OCCHINIA, B cOCTaBe
KOTOPBIX OOHApYKCHBI Pa3HOOOpAa3HBIE, B TOM YHCIE aKaHTOMOP(HBIC aKpUTAPXH W HUTYATHIC
Bogopociu (accormanuu Illa u 1116) Ha BocTrounom ckimone Hercko-BoTyoOMHCKOW aHTEKIH3bI
(XamakuHckas, Tanakanckas ruomanu; Hroiicko-Tlenenyiickas 3ona) u B [Ipenmnaromckom mporube
(Bwirouanckass 30Ha) 3t OMOTHI emie Oonee pasHooOpasHbl (accommanus |lIB) (puc. 13). Takoe
o0mJIMe WCKOMAaeMbIX MHKPOOPTaHU3MOB CBUACTENBCTBYET O OJaronpHsTHBIX OOCTaHOBKAX,
CIIOXKHBIIMXCS B HamOosee MOrPYKEHHBIX YacTAX Mopckoro menbga. Perpeccus u mocnenyroimas
TpaHCTpeccuss MOpPsSl B KOHIIE PaHHEHEINCKOTO - Hauaje MO3JHEHENCKOTO BPEMEHH CIIOCOOCTBOBAIIU
BO3BpATy MPEXKHUX YCIOBUH, YTO TPHUBEIO K IOBTOPEHHUIO 'clieHapus', pealn30BaHHOTO IS
HIDKHEHETICKUX OTIoXeHui (puc. 14). B nanbonee rirybokoBoaHbIX YacTsax Hencko-BoryobuHckoro,
[Tpeanmaromckoro u CrOrKepckoro paiioHOB HaOIIOAAETCsl IOCTENEHHas CMeHa KOMIUIEKCOB
MUKPO(QOCCHINH OT MOHOBHIOBOTO CcOOIIeCTBa 3BpU(AIMATBHBIX TIaJIKOCTEHBIX cPepoMophuT K
OmoTaMm, coJepKalmlM pa3HoOoOpa3Hble aKaHTOMOpPQHBIE akpuTapxw. s 5Toil TeppUTOpUHU
XapaKTepHO 3aMETHOE COKpallleHWEe KOJIMYEeCTBAa HUTYATHIX Bojopocieir Talakania obscura, a ux
"3KOJIOTHYECKYI0" HHUIIlYy 3aHUMaroT HoBble Mukpodoccunuu Nepia calycina. B mpoTHBOIMOIO0KHOCTS
3TOMY, B 3anajnHoi yactu Hroiicko-Ileneinyiickoit u Ilpunencko-Henckoii 30Hax oOHapyXeHbI JIHIIb
MOP(OJOTHYECKH TIPOCTO YCTPOCHHBIC, 3BpH(aIMabHBIE TAKCOHBI TEPBOH acCOIMaIu, YTO
yKa3bIBaeT Ha KpaliHE MEJIKOBOIHBIC YCIIOBHSI, CIIOKHBIIHECS 3/1€Ch B O3IHEHETNICKoe Bpems (puc. 10).
Perpeccuss Mopsi B KOHIIE HETCKOTO - Hayajle THPCKOTO BPEMEHH, COMPOBOXKIABIINASCS CMEHOM

TCPPUTCHHOT'O OCAAKOHAKOHAKOIIJICHUA Ha Kap6OHaTHOC, MMpUBCJIa K UCUC3HOBCHUIO accouMalui ¢
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Puc. 14. Ilonoxkenune accounanmii Mukpodgoccnamii Ha PernonaabHoi CTpaanpa(]mqecxoﬁ cxeme Benaa (Crparurpagus HepTera3oHOCHBIX..,
2005; MeabnnkoB, 2018) BHyTpeHHnx paiionoB Cudupckoi miargopmsl.

1 - KOHIJIOMepPAThI H TPABEJIMTHI, 2 - MECYAHUKH, 3 - AJTEBPOJIHUTHI, 4 - APrUJUIUTHI, 5 - AHTHAPHUTO-T0JIOMHUTDBI, 6-THAMUKTHUTHI, 7-19 - Mukpodoccuaunu: 7 - Leiosphaeridia,
8 - Appendisphaera, 9 - Cavaspina, 10 - ?Appendisphaera tabifica, 11 - Tanarium, 12 - Verruculatasphaera, 13 - Talakania, 14 - Nepia, 15 - Hamakinia, 16 - Siphonophycus, 17
- Oscillatoriopsis, 18 - Obruchevella, 19 - Vanavarataenia. Ilpunstsie cokpamenusi: T - Tpancrpeccus, R - perpeccusi. OcTajibHble YCJI0BHBIE 0003HAYEHNUS MPUBEIEHbI HA

puc. 4.
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aKaHTOMOPGHBIMU aKpHUTApXaMU M IIHPOKOMY, HO KPAaTKOBPEMEHHOMY pa3BUTHIO BOJOPOCICH
Siphonophycus, Oscillatoriopsis, Obruchevella na Bceit u3y4enHnoii miomam.

[TonydenHnble 1m0 MHUKPO(OCCHIMAM JaHHBIE COMVIACYIOTCS C MajeoreorpaguuecKuMu
PEKOHCTPYKIUSAMHU, DPa3pabOTaHHBIMU JJIA OTJIOKCHUH BEHJa BHYTPEHHHX paiioHOB CuOuUpcKoin
mwiatdopmsl (JIeoenes, Ueprnona, 1996; Ilemun, 2007; Harosuiun, Kounes, 2015).

Takum 00pa3oMm, Ha OCHOBAaHUM NPHUBEICHHBIX BHINIC JAHHBIX, B H3YYCHHOM pPETHOHE
BBIJICTISICTCSI TPU TPAHCTPECCHUBHO-PETPECCUBHBIX IMKIA. [lepBbIi HEMOJHBIM LUK OXBaThIBACT
OTJIOXKCHUSI TaJIAKAHCKOW CBHUTHI M BUJIIOYAHCKOTO TOPU30HTA, BTOPOM - HWIKHUN TOJITOPU30HT
HETCKOT0 TOPU30HTA M TPETHH - BEPXHUU IMOJATOPU30HT HEIICKOTO TOPU30HTA W HIDKHIOIO TIOJICBHTY
OIOKCKOM CBUTHI TUpPCKOro ropusonrta (puc. 14). Ilpenmonaraercs, 4To OTJIOKEHUS PETPECCUBHOMN
YacTH TMEpBOro IMKIa OBUIM pa3MBITBl B Hayale moclenyromeidl Tpancrpeccuu. [losBieHue
AKaHTOMOP(HBIX acCOIMaIlMid B CPEAHUX YaCTAX HIDKHETO M BEPXHET0 IOATOPH30HTOB HEIICKOTO
TOPU30HTA COBMAJaeT ¢ MAaKCUMyMaMH TpaHcrpeccuil. EnuHas uctopusi pa3BUTHS BUIIIOUYAHCKOTO H
HETICKOTo OacceifHa, OTpaXCHHAasi B TPEXKPATHOW CMEHE TAKCOHOMHYCCKH OJIM3KUX acCOIHAIHA
MUKPO(POCCHIIHIA, a TaKKe OTKPHITUE aKaHTOMOP(HOW OMOTHI HENCKOTO THIA B HI)KHEU ITOJCBHTE
Orokckoi cBUTHI CIOT/IKEPCKOro paiioHa MO3BOJIAET C ONpPEAeTICHHOW A0Je YCIOBHOCTH MPOBECTU

I'paHUuLly HCIICKOTO U TUPCKOT'O TOPU30HTOB B OCHOBAHHUU BerHeﬁ IIOACBHUTHI OIOKCKOM CBMTHI.
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4. COIIOCTABJIEHME CUBUPCKHX ACCOLIMALIMI MUKPOD®OCCUJIUI C
N3BECTHBIMU BUOTAMMU JIPYT X PETMIOHOB

[losiBieHne KpyHHBIX, pa3HOOOPa3HO OPHAMEHTUPOBAHHBIX MHUKPO(MOCCHINM, OTHECEHHBIX K
3uaKkapckuM akaHToMophHbIM Onotam (DADB), ABISIETCS 3HAYMMBIM OMOJIOTMYECKHUM COOBITHEM B
IBOJIIOIMU JTOKEeMOPHICKUX opraHu3MoB. OTAENbHBIC WX IMPEACTABUTENM OIMHMCAHBI U3 OTIIOKECHUN
snuakapus nunoeprena (Knoll, 1992), Hopseruu (Vidal, 1990) u Uunuu (Tiwari, Knoll, 1994).
AHanuzupyembie B pabote Oorarble, TAKCOHOMHYECKH Pa3HOOOpa3Hble KOMILJIEKCHI OOHApYKEHBI B
sanakapckux oriaoxenusx FOxkuoro Kuras (Zhang et al., 1998; Zhou et al., 2007; Liu et al., 20136,
20146 u np.), Ascrpanuu (Zang, Walter, 1992; Grey, 2005; Willman et al., 2006; Willman,
Moczydtowska, 2008, 2011), a Takxe B BEHJICKUX TEPPUICHHBIX IMOCICIOBATEIBHOCTIX BocTouHOM
Cubupu (BonkoBa u np., 1980; Ilatuneros, 1980; daiizynuna u ap., 1982; Pynasckas, Bacunbesa,
1989; Konocogra, 1991; Moczydtowska et al., 1993, 2005; I'onyokosa u mp., 2010; Sergeev et al., 2011,
Moczydtowska, Nagovitsin, 2012; Harosunun, Kounes, 2015) u ceBepo-BocToka BocTouHOii-
Eporneiickoit miardopmst (BEIT) (Betic u ap., 2006; Vorob’eva et al., 2009; I'onyokoBa, JloBkukoBa,
2011; T'ony6oxoBa u ap., 2015a, 20156).

Ha ocHoBaHuuM oOmyOJIMKOBaHHBIX paHee [aHHBIX IMpeanoyaranoch, uro JADB Obun
pacrpocTpaHeHbl B OTHOXeHHsAX HuxHed vactu sauakapus MXCII wnm wmxuero Benga OCII
(CepreeB u mp., 2010 u ap.). Onu Obu OOHAPYKEHBI B pa3pe3ax BHIIIC JIGTHUKOBBIX OTIIOKECHUN
snoxu MapuHo, 3aBepuiuBIIeiics 635 MiH. neT Hazaa. BepxHuii mpenen HMX CYIIECTBOBAHUSA
MEepBOHAYANILHO OBIT OTPAaHUYEH MAaCCOBBIM Pa3BUTHEM DJIMAKAPCKUX MSATKOTENBIX OPTraHu3MOB,
KOTOpBbIE, KaK IPEANOIarajoch paHee, B CTPATOTUNNYECKOM MecTHOCTH BeHaa BEII mosBumuce c
OCHOBaHUS PEJAKUHCKOTO TOPH30HTA. DTy TOUYKY 3pEHUS Pa3zeiisil Ha TEPBBIX JTAlax WU3Y4eHUS U
aBTop pabotsl (I'omy6koBa u np., 2010). Bmecte ¢ TeM, OTKpbITHE HOBOTO MeCTOHaxoxieHus JAD B
TePMHUHAIILHBIX TOPU30HTAX BepxHero BeHna MeseHnckoit cuneknusbl BEIT ('omybkoBa u np., 2015), a
TaKk)kK€ HAXOAKM aKaHTOMOPGUT B BEPXHEBEHICKMX — HIDKHeKeMOpuiickux (dochopurax
Xyocyrynbckoit cepur Monronuu (lemuaenko u ap., 2003; dmaopa daneposos, 2009; Anderson et al.,
2017) 3acTaBisIOT IEPECMOTPETh CIOXKHUBIIHECS paHee npenctasienus (Golubkova, Kuznetsov, 2013;
['onryOkoBa, Ky3uernos, 2014).

Jlantee B paboTe MpOAHATM3UPOBAHO PACIPOCTPAHCHHUS  DIMAKAPCKUX  KOMILJIEKCOB

AKaHTOMOP(HBIX MUKPO(OCCHIINN IO PETHOHAM.
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KUTAN

Haubonee ctporue Bo3pacTHbIE paMKu pacrpocTpaHeHuss DAB yCTaHOBIEHBI B OTIOXKEHUSIX
dopmanuu [oymansto HOxuoro Kutas (puc. 15A). B ocHoBanuu (opmaiiuu BbIIEISIETCS IBa
IpOCJIOs BYJIKAHUYECKUX IEIUIOB, Pa3lIesICHHbIX 4-X MeTpoBOH maukoi monomutoB. U-Ph Bo3pact
IIMPKOHOB M3 TEIIOB MEpBOro mpocios paBeH 635+0.6 miH. jneT, a u3 Broporo — 632+0.5 muH. ser
(Condon et al., 2005). B kposie ¢popmanuu JJoymansto, B 1 M HUKE MEepeKpbIBaroIeii KapOOHATHOM
dopmanuu JleHbJUKHMH, 3ajeraeT Mpocioi ByiakaHudeckux TypoB. U-Pb BospacT umpkoHOB,
BBIJICIIEHHBIX M3 3TOro Ipocios, cocrasisger 551+0.7 mun. ner (Condon et al.,, 2005). Eme nBe
JATHPOBKM BYJIKaHUYECKHX IeruioB, 614+7.6 mun. jer (Liu et al., 2013) u 609+5 mun. et (Zhou et
al., 2017) cooTBeTCTBEHO, MOJYYCHBI U3 HIDKHEH dacTh (popmaruu Jloymanbro (puc. 15A). Takum
o0pasom, B FOxxnoMm Kutae oTnoxenus, cofepikaliie 3auakapckiue akaHToMop(hHbIe MUKPO(POCCHIINY,
dbopmupoBanuchk B HTEpBaje ot 635 1o 550 MiH. JieT.

HaubGonee npeBHHMEe HaXOAKHM aKaHTOMOP(MHBIX AaKpUTapX HU3BECTHBI W3 HUXKHEH dYacTu
¢opmanuu  [loymanbro npoBuHuMu AHuBe  FOxHoro Kwras. Ilo mpucyrctButo HanOosee

XapaKTEPHBIX TAKCOHOB OHM BhIACISIOTCS B KoMiuieke | ¢ Tianzhushania spinosa (puc. 15A; Liu et al.,

2009, 20136; Zhou et al., 2019 u ap.). B cocraBe OHOTHI MPeOOIAAAOT SHAEMUYHBIE BHIBI POJa
Tianzhushania, coBMecTHO ¢ KOTOPBIMH BCTPEUCHBI aKAHTOMOP(HUTHI IIMPOKOTO CTPATHIPAPHUESCKOTO
u reorpaduueckoro pacmnpoctpanenus: Echinosphaeridium, Ericiasphaera, Eotylotopalla,
Knollisphaeridium, Pappilomembrana u nekotopwsie npyrue. Bbicokoe conepkaHHe TIIMHUCTOM
NPUMECH OJHOBPEMEHHO C BBICOKOM KOHIeHTpamueir Mn u Fe B OTIOXKCHHMAX HIKHEH 4YacTh
dopmaru  JloymaHbTO  MPEANOJIATalOT HAKOIUIGHHE OCAJKOB B  ONPECHEHHOM, YaCTUYHO
U30JIMPOBAaHHOM OT OKeaHa mnaineoOacceitne (Sawaki et al., 2010). Cneuuduueckue yClIoBuS,
CYIIECTBOBABILIUE B JJMAKAPCKOM OacceiiHe TOro0 BpPEMEHH, BEpPOSTHO, OKa3ajHM CYIIECTBEHHOEC
BIMsSHUE Ha (OpPMHpPOBaHHME COOOIIECTB MHKPOOPTAaHM3MOB, YTO HAIUIO OTPaXEHUE B
TaKCOHOMHYECKOM cocTaBe OHOTHL. KapOoHaTHBIE OCaZKM 3STOr0 BPEMEHH XapaKTEepPH3YIOTCS
BBICOKUMH TIOJIOKHUTENbHBIMU 3HadeHusMHU 6°C 10 +6%o0 (EP1, Sawaki et al., 2010) u otHomeHHEM
87Sr/%8Sr 0.7068-0.7078 (KysHeroB u 1p., 2003, 2006; Sawaki et al., 2010; Kuznetsov et al., 2013). Ha
OCHOBE TMOJYYEHHBIX W30TOIHO-TEOXPOHOJIIOTHYECKHX M M30TOMHO-TEOXUMHYECKHX JaHHBIX, BO3pACT
OTJIOKEHHH, COJIEPIKAIINX MEPBBI KOMIUIEKC MUKPO(OCCHIINI, MOXKET OBITh OTpaHUYEH WHTEPBAIOM

630-580(600) M. et (Zhou et al., 2007; Liu et al., 2009).
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IIpencraButenu BTOporo komimiekca ¢ Hocosphaeridium anozos oGHapyKeHBI B BEpXHEH

vyactu popmaruu JJoymanbto npoBunnuil SHi3sl 1 Benbsn KOxuoro Kuras (puc. 15A; Zhou et al.,
2007; Yin et al., 2011; Liu et al., 2013a, 20136, 20146 u ap.). Ha ¢oHe mpoxoAsiux CHIU3Y TAKCOHOB,
OTMEYaeTCsl MOSABJICHHE OOJIBIIOrO KOJMYECTBA PA3HOOOPA3HBIX MO MOPQOIOrHUH (OPM, HMEIOIIHUX
HIMPOKOE pacpOCTPaHEHUE B COCTaBE 3AMAKAPCKUX OMOT MUpa.

Haxonku akaHTOMOpP(HBIX MUKPO(OCCHIINI BTOPOW acCOIMAllU BBISBICHBI B JOJOMHUTAX C
BBICOKMMHM II0JIOKUATEIbHBIMU 3HaueHusMu 03C ot +3%o0 mo +6%o0 (EP2, Zhou et al., 2007) u
MHHMMaIbHBIM oTHomeHHeM o SI/®Sr B usmenennom noiaomute 0.70805. Ot OTIOXEHUI
HEPEeKPBIBAIOTCS  KapOOHATHBIMM TONIAMM C HU3KMMU OTPHLATENIbHBIMU 3HadeHusMu o"C,
BapBHPYIOIMME 0T -9%0 10 -7%o (EN3, Sawaki et al., 2010) u orsomennem ° Sr/**Sr B Tpex
ciabonsMeHeHHbIX u3BecTHsIKax — 0.70891-0.70903.

Kpynneiit otpuniatenshelii sxkckype 6'°C, 3adukcupoBaHHBI B BepXHel yacTu opManuu
JloymaHbTo, OTHOCAT K Tak Ha3biBaeMoMy "C-uzotonHoMy coobiTuio Illypam-Bonoka". Kapbonathsie
oTioxeHuss ¢ HMmKUMH (10 -10%o) 3HaueHusMu 0'°C OOHApPYXKEHbI B HECKOJBKHX JJIUKAPCKHUX
(Benyckux) paspesax mupa: Gopmarms [llypam (Oman, Burns et al., 1994; Le Guerroué et al., 2006),
dopmarus Boroka (Asctpanus, Walter et al., 2000), popmanus Bymmanucknunmne (Hamubus, Saylor
et al.,, 1998), Tokypckas cButa (Yuypo-Maiickuii peruon Boctounoit Cubupu, CemMuxaTtoB u p.,
2004), nenckuii ropusoHT (IIpeamaromckuii paiion Bocrtounoit Cubupu; KouneB u ap., 2018),
TOPrUHCKas, HUKOJIbCKasi M yeHunHcKas cBUTHI (Ilatomckuii paiion Bocrounoit Cubupu, IlokpoBckuit
u gp., 2006; Melezhik et al., 2009). Illupokoe reorpadguueckoe pacHpOCTPAHEHUE OTIIOKEHHH C
OTPHULIATENIbHBIMUA 3Ha4eHUsAMH OC TO3BOJMIO HEKOTOPHIM MCCJIEIOBATENsAM CBfA3aTh €ro C
rinobanbHbIM okeaHndeckuM coObiTreM (Fike et al., 2006; Melezhik et al., 2009). Bo3pactHbie pamMku
ATOTO COOBITHSA TOYHO ITOKa HE yCTaHOBJIEHBL. KapOoHaTHbIe oTiOkeHHs OMaHa C OTpUIATEIHHBIM
aKCcKypcoM 6'3C ycimoBHO orpanndeHsl nHTepBaioMm 580-550 mun. ner (Fike et al., 2006; Le Guerroué
et al., 2006). B Yuypo- Maiickom peruone Cubupu 3TH KapOOHaThl ApeBHee 553+23 MiH. ner
(CemuxaroB u ap., 2003, 2004), a B baiikano-IlaromMmckoM pernoHe oHU OOHApPYKEHbI B *KYWHCKOU
cepun ([loxpoBckuit u np., 2006), KOTOpas COIIACHO PETHOHAIHHOM KOPPEIAIUA MOJIOKE
YIAYHTYHCKOM CBUTHI C Bo3pacToM u3BecTHkoB 560+30 muH. ner (Kuznetsov et al., 2013). B FOxxHoM
Kurae BepxHss rpanuna coositus [llypam-Bonoka ctporo orpannuena U-Pb Bospacrom nmpkona u3
kpoBiu ¢opmaruu JJoymansto — 551+0.7 mua. netr (Condon et al, 2005), Toraa kak HIXKHSIS TpaHHIA
OIleHEeHa JIIIb YCIOBHO — 575 mutH. net (Sawaki et al., 2010). Orromenue ¥ Sr/*°Sr B kapGoHaTHBIX
nopojax ¢ OTpHLATeNbHBIMU 3HaueHusMH 0'°C Bappupyer o0buHO B mpexenax (.7080-0.7088
(Melezhik et al., 2009; Kuznetsov et al., 2013), uro xapakTepHo sl OTJIOKEHHH ¢ BozpacToM 580-540

MJIH. JICT.



Cymmupysi HM30TOMHO-TEOXPOHOJOTHYECKHE U H30TONMHO-reoxumudeckue (8°C=5+0.8%0 wu
879r/%°Sr<0.7080) mamHBle, MOXHO MPEINONOXKHT, YTO HAKOIUICHHE KapOOHATOB CpEIHEH dYacTh
dopmaruu JloymanbTo, comepikaiieil BTOpoil KOMILIEKC MUKpodoccuinii, npoucxoamwio 580(600)-

560 MuIH. €T Ha3am.

ABCTPAJIA

Boratplii Tpetuii KOMILIEKC BBISIBIEH B OTIOXeHHAX (opmarmii Ileprataraka, [leit e,

Kapnaita, Tanana u Bonoka Ascrpamuu (puc. 15A; Zang, Walter, 1992; Grey, 2005; Grey, Calver,
2007; Willman et al., 2006; Willman, Moczydtowska, 2008, 2011). B PudroBom Komiutekce Anenanaa
OTJIOXKEHUs cepur Buimena mnepekpbIBalOTCs IecyaHukamu ¢Gopmanuu bBoHHH, coxepKaluMu
00JIOMOYHbBIE IUPKOHBI ¢ MUHUMAJIbHBIM Bo3pacToM 556424 mux. et (U-Pb meron, Preiss, 2000).
[Toncrunaromue ceputo BuineHa OTIOKEHHS CIIOXKEHBI TIMHUCTBIMU claHamu ¢opmanuu Tarum
Xu, Bo3pacT GopMHPOBaHUs KOTOphIX onpeaencH Re-Os meromom kak 643+2.4 mun. net (Kendall
et al., 2006). B OacceilHe Amaneyc TIIMHHCTBIE CiaHIbl (Qopmanuu Apajika, SBISIOLICHCS
cTpaturpaduyecknm anaiorom opmaruu Tarmmm Xuiut, ©IMEIOT TOXO0XKHUI Bo3pacT - 657+5.4 miH. ner
(Re-Os merton, Kendall et al., 2006). Ha ocHOBe uMermuxcs IaTHPOBOK B paspe3ax PudroBoro
Kommiekca Anenanna u 6acceiiHa Amajieyc AMana3oH CYIIECTBOBaHHS aKaHTOMOP(HBIX aKpUTapX
NOMaJIaeT B IUPOKUM nHTepBai ot 660-640 no 560-550 muH. ner.

B nomneiTke onpenenenust Bo3pacta popmanmu lleprarataka u cepun Bunena nmpuBieKaroTes
TUaMUKTUTHL hopmannii OMUMIKNK U DNaThHA, KOTOPbIE TOJICTUIAIOT OTJIOKEHHUS ¢ aKaHTOMOP(HBIMU
akputapxamu B Oacceiine Amaneyc u PudroBom Komruiekce Anenania cooTBeTCTBEHHO (puc. 15A).
JMaMUKTUTBl HAa3BaHHBIX (OpMaIuii pacCMaTpUBAIOTCS KaK KIACCHUYECKHE JIGAHUKOBBIE OTIOXKCHUS
3M0XU MapuHO U COMOCTaBIAIOTCS ¢ AuaMukTUTaMu opmanuu ['ayd HamuOuu, popmanuu Hanbsro
Kuras u ¢opmanuu Korron apxunenara Tacmanus (o-B KoponeBckwuii), KOTOpble BO MHOTHX
crpaturpaduyeckux cxemax OTHOCATCS K 3Toi ke smoxe (Calver, Walter, 2000; Walter et al., 2000).
Bospact onenenenus MapuHo ycTaHOBJIeH Ha ocHOBaHMK U-Ph 1aTHpoBOK ByJIKaHOTEHHBIX IIMPKOHOB
U3 TEIUIOB BHYTPU AuaMuKTUTOB ['ay0d (635+1.2 mun. ner, Hoffmann et al., 2004) u u3 tydos B
kposiie ¢popmaru Haubro (635+0.6 muH. ner, Condon et al., 2005). OaHako BO3pacT HUPKOHOB 3
CHJUTA, 3aKJIFOUYCHHOTO B AMaMHKTUTaX KOTTOH 3HaYMTENbHO MOJIOKe U paBeH 575+3 mun. ner (U-Pb
mertoz, Calver et al., 2004). Koppensuus dpopmanuii OnuMnuk u DiaTHHA ¢ reorpaduvecku OJTU3KUMU
nuamuktutamu popmarun Korron nozsonuna K.I'peit u K.Kansepy BrickazaTh npeyoxeHue o oonee
Y3KOM BO3PAaCTHOM MHTEpBajie paclpOCTpaHEHUs aKaHTOMOP(HBIX OMOT B ABcTpanuu oT 575 10 565
wiH. ser (Grey, Calver, 2007). Opnnako, eciW TNPHUACPKUBATHCS KJIACCHUECKOW  CXEMBI

MEXPErHOHAIbHOW KOpPENsLUU, TO AMAMUKTUTHI (opmaumii OnuMnuk u  OnaTuHa OyAyT
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COOTBETCTBOBaTh dmoxe Mapuno. Takum 00pa3om, B 3aBUCUMOCTH OT NMPUHUMAEMOW TOYKU 3PECHHUS,
BO3PACT OTJIOKEHHH, copepkamux DADB, moxer ObITh omeHeH B mpenenax 640-560, mu6o 580-560
MJIH. JIeT. AKaHTOMOp(HBIE MUKPO(QOCCHIINU PACIIPOCTPAHEHBI B OTJIOKEHUIX, OXapaKTEePU30BAHHBIX
caMo# BepXHEH yacThio mojoxkurenbHoro (EP2) u Hmwkuel yacteio otpunarensHoro (EN3; cobpitue
[lypam-Bonoka) s3xckypcamu 6'3C, a TakKe OTHOIICHUSIMHA 87Sr/%°Sr o1 0.70796 10 0.70888 (Walter et
al., 2000) (puc. 15A). IlpuBencHHBIC BBIlIE JaHHBIC IO3BOJIAIOT OrPAHUYUTH JHAMA30H
CYIIECTBOBaHMS aBCTpauiickux 6ot uatepBaiom 600(580)-560 muH. jer

[To TakCOHOMHYECKOMY COCTaBy aBCTpaIUiickie OMOTHI Hanbosee OJIM3KKU BTOPOMY KOMILIEKCY
IOxnoro Kutas, 4ro moaTBepkaaeTcsi MPUCYTCTBHEM oOmmx pomoB u Buaos: Alicesphaeridium,
Ceratosphaeridium, Dicrospinasphaera, Gyalosphaeridium, Taedigerasphaera, ?Sinosphaera rupina,
Tanarium, Variomargosphaeridium u HeKOTOpPBIX JPYTHX.

Ha ocHoBe aHanmm3a 3aKOHOMEPHOCTEH pacHpOCTpaHEHHUS aKpUTapX B IIUAKAPCKUX
OTJIOKEHUSAX BHYTPEHHHX OacceiiHOB ABcTpanuu Obla pa3paboTaHa TepBas 30HaJbHAs IIKala,
OJnM3Kasl 1O MPHHIMIIAM MTOCTPOCHUS K (aHepo3orickuM Ono3oHanbHbiM mmkanam (Grey, 2005; Grey,
Calver, 2007). Cuu3y Bepx Obutn BbimenieHol: | - Appendisphaera barbata / Alicesphaeridium
medusoidum / Gyalosphaeridium pulchrum (Ab-Am-Gp), Il - Tanarium conoideum / Schizofusa risoria
| Variomargosphaeridium litoschum (Tc-Sr-VI), Il - Tanarium irregulare / Ceratosphaeridium
glaberosum / Multifronsphaeridium pelorium (Ti-Cg-Mp) u IV - Ceratosphaeridium mirabile /
Distosphaera australica / Apodastoides verobturatus (Cm-Da-Av). s Toro, 4roObl OICHHTH
"JKU3HECIIOCOOHOCT" TMPEIJIOKEHHOW MIKANbl Ha «KJIACCHUECKYIO» CTpaTUrpaduuyeckoro Ccxemy,
pa3paboTaHHyO Uil BHYTpeHHHX Tepputopuii ABcrpanuu (Walter et al., 2000), Hamu ObLIO HaHECEHO
TIOJIO’KEHHE 30HATBHBIX KOMILIeKCOB akpuTapx (["omyOkoBa u ap., 2010). Ha pucynke 15A BugHO, 94TO
CaMbIil «IpEeBHUN» 30HATBHBIN KOMIUIEKC | 3aHMMaeT 0oJiee BHICOKYIO CTpAaTUTpadUyECKyI0 TMO3UIIUIO
Ha Tepputopun Kparona [aynep, mo cpaBHeHuto ¢ Oonee "MONOABIMU" KOMIUIEKCAMU aKpUTapX B
Ipyrux paiioHax. A JBe cuuTarouiyecss CUHXpoHHBIMU ¢opMmanuu Tanana u [domomutr Bunapu
Oacceitna Odducep (Walter et al., 2000) oxapakTepn3oBaHbl «Pa3HOBO3PACTHBIMUY» 30HAILHBIMHU
KoMIuiekcamu. Takxke ecTe U apyrue pazHouteHus (puc. 15A). MoXHO TPEeANnoa0XKUTh, YTO JIUOO
OuocTparurpaduueckoe 3HaAUYCHHUE BBIICICHHBIX 30H HECKOJBKO MPEYyBEIHUYEHO, MO0 MpU3HAHHAS
CXeMa KOppeJsIUN paccCMaTPUBAaEMBIX OTIOKEHUN ABCTpajuH HYXJIaeTcs B mepecMoTpe. B cBomx
paborax K. I'peit mo-pasHomy comoctaBisieT ocanodnbie ¢popmarmu Apcrpanuu (Grey, 2005; Grey,
Calver, 2007), omako I yOeIHTEIBHONH CXEMBI BCE €IE€ HEJIOCTATOYHO IMajJeOHTOIOTHUECKIX

JaHHBIX.
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BOCTOYHA CUBHPH

Yersepthiii koMmiuieke ¢ Ancorosphaeridium magnum - Urasphaera capitalis oOnapyxeH B

aprujuInTaX ypUHCKOM CBUTHI JajibHeTaUrnMHckol cepun Ilatomckoro Haropss Bocrounoit Cubupu
(puc. 15A; Ilaruneros, 1983; daitzymmn, 1998; Harounmn u ap., 2004; T'omybkoma, 2007,
I'onybkosa, Kysueros, 2007; BopooseBa u ap., 2008; I'omybkosa u ap., 2010; Sergeev et al., 2011,
Moczydtowska, Nagovitsin, 2012; Vorob’eva, Sergeev, 2018). On coaepxaT Oorarblii KOMILIEKC
aKaHTOMOPGHBIX ~ MHUKPO(OCCHINI, TpenCcTaBIEHHBIA POAaMU  IIUPOKOTO  Teorpaduyeckoro
pactipoctpancuus: Appendisphaera, Bullatosphaera, Cavaspina, Eotyllotopalla, Knollisphaeridium,
?Sinosphaera, Tanarium, a TakXe OSHICMHYHBIMH, HE H3BECTHBIMH 3a mnpeaenamMu CHOUPCKOI
iatdopmer: Ancorosphaeridium, Asseseridium, Densisphaera, Stellatorossica, Urasphaera. B pabote
NPOBE/ICH aHAJIW3 TAKCOHOMHYECKOTO COCTaBa YPHUHCKOW OHOTHL. Pe3ynbraTsl uHcClieqoOBaHUS
npuBeeHbl B npuiokerun |1 (Tadi. 46).

B mocnenneii Guocrparurpaduueckoit padore mo IlatoMckoMy palioHy, B CIIMCKE TaKCOHOB,
YCTAaHOBJICHHBIX B YPUHCKOM cBHTe, ykazaH Buja Irachyhystrichosphaera aimica Herm.
(Moczydtowska, Nagovitsin, 2012). Axantomopdutsl poaa Trachyhystrichosphaera cuuratorcs
OJTHUMH M3 HEMHOTHX TaKCOHOB, IPHYPOUCHHBIX UCKIIFOUUTEIHHO K BEPXHEPUPEHCKUM OTIOKCHHUSM.
Jns tunoudHbeIx mpeacraButened  Trachyhystrichosphaera xapaktepHo Haawune OJUHOYHBIX,
HEPEryJISIPHO PACHOJIOXKEHHBIX BBIPOCTOB, OTKPBITBHIX B IMOJIOCTH 00OJIOYKH. B HEKOTOPBIX ciydasx
IUIOTHAsE BHYTPEHHSAA O0O0JIOYKAa C BBIPOCTAMH 3aKJIIOUYEHA BO BHEIIHIOK TOHKYIO M IPO3PAYHYIO
000s10uKy Wi MemOpany (puc. 16.; Mukpodoccumuu gokemopus.., 1989; Butterfield et al., 1994).
AxaHTOMOp(HBIE aKpUTApXU M3 YPUHCKOM CBUTHI IMOKAa3bIBAIOT HHYI, OTIMYHYIO OT TOJIOTHIIA
Trachyhystrichosphaera aimica, mopgonoruto ob6onouek (Harosuiua u np., 2004, tadun. I, ¢ur. 10,
11). OGparmraer Ha ce0s BHUMaHHE PE3KUN KOHTPACT MEXKY TEMHBIM, TOYTH YE€PHBIM TOJICTOCTEHHBIM
IEHTPAILHBIM  TEJIOM W TOHKUMH, TOJYNPO3payHbIMH  BBIpOCTaMH. 1 THIIUYHBIX
Trachyhystrichosphaera xapakTepHO COOTBETCTBHE I[BeTa OOOJIOYKH M BBIPOCTOB, TaK KaK OHH
00pa3oBaHbl €IMHON CTEHKOM. B ciydae ¢ hopmamu U3 ypUHCKOM OMOTHI MBI, BO3MOKHO, HA0JIIOIaeM
JBYXCJIONHYIO 000JIOUKY, MPEACTaBICHHYI0 0oJiee TEMHON BHYTpEHHEH M TOHKOM BHEIIHEW, MJIOTHO
npuseratomeil  000JI04KOM, KOTOpas, BUAMMO, M oOpa3yeT BblpocThl (puc. 16). Ecam Hame
IPENONI0KEeHNEe BEpHO, TO 3TO MHOM THI CTPOEHUS M, BO3MOXKHO, Apyroi poxa. Eme onxa dopma,
MIpUBEJIEHHAS IO 3TUM >XK€ BUI0BbIM HazBaHueM (Harosumun u ap. 2004, tadn. |, ¢pur. 7), ornmuyaercs
HeOONbIIMMU  pa3mepaMu  (mopsinka S50  MKM) 1O CpaBHEHHI0O C  pUPEHCKUM  BUAOM
Trachyhystrichosphaera aimica (100-700 MKM) U CITUIIKOM KPYITHBIMUA BBIPOCTAMHU, COCTABJISIFOIIIUMU
npumepHo 1:4 ot nuamerpa obomouku. Y Trachyhystrichosphaera stor mapamerp HWke, U JEXKHT B

npenene 1:10 - 1:20. besycnoBHo, pa3mepsl (GopM, @pH ONpeAeIeHUH OOJIbIINHCTBA
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CJI0KHOIMOCTPOCHHBIX MHUKPO(QOCCHINI HUMEIOT BTOPOCTENEHHOE 3HAaYeHHEe U MOTYT Kojebarbes, B
3aBHCHUMOCTH, HallpuMep, OT (aluaibHbIX yciaoBuidl. OJHAKO, IpOmopuuu Tena (B JAaHHOM ciyyae

COOTHOHICHUC NJIMHBI BBIPOCTOB K INAMCTPY OGOJ’IO‘IKI/I) JOJIXKHBI OBITH COIIOCTABHUMBL.

YpuHckas cButa
(HarosuubiH 1 ap., 2004,
Taobn. |, cwr. 10, 11)

BepxHuin pudpen
Trachyhystrichosphaera sp.

A b

Puc. 16. CpaBuenne crpoeHusi Bepxuepudeiickux akrurapx Trachyhystrichosphaera sp. (A) u

ypuHckux ¢opM, oTHeceHHbIX K Buay Trachyhystrichosphaera aimica (b; HaroBunua u ap.,
2004; Moczydtowska, Nagovitsin, 2012).

Copnepikaimasi ypuHCKYI0 OMOTY JaibHETAHTHHCKAs Cepusi, 32 MCKIIOUYEHHEM JDKEMKYKaHCKOM
(=OonblrenaToMckas) CBHTBI M 0a3aJbHOTO TOPU30HTA C JOJIOMHUTaMU OapaKyHCKOH CBHUTHI,
OXapaKTepH30BaHa MOJOKHUTEIbHBIMU 3HaUCHUAMH &'*C 0T +3%o0 10 + 9%o (puc. 15A; TTokpoBCKHii 1
ap., 2006; Pynsko u ap., 2017). bonbiias BepXHsisl 4acTh JAIbHETAUTHHCKONW CEPUH COMOCTABIISETCS C
U3BECTHAKAMH YIYHTYiCKON cBuThI [Ipubaiikanss, Pb-Pb Bo3pact kotopsix paBen 560+30 mutH. jer
(Kuznetsov et al., 2013). B kan monoMuTax GapaKkyHCKOW CBHTBI U B JKYHHCKON CEPUH YCTAHOBJICHO
JIBa OTPUIIATENBbHBIX dKCKypca 0C. BepxHsas otpumarenbHas anoManus (10 -10%o) emuHOrIIacHO
conocrasisiercst ¢ C-coobitueM [llypam-Bonoka (EN3) (ITokposckwii u ap., 2006 u ap.).

Koppensus u Bo3pacT HUXKENEKAUIMX OTJIOKEHUH JaJbHETAUTMHCKON Cepuu JUCKYCCHOHHBI.
[To MHEHUIO GONBIIMHCTBA HCCIENOBATENEH, TMAMUKTUTHI PKEMKYKAHCKOW CBUTBI U K3IT TOJIOMHUTHI
0apaKyHCKON CBUTHI MOTYT OBITh OTHECEHBI K JICTHUKOBBIM ToIIaM ¢opmarnu HsabTo 1 6a3anbHbIM
ropuszonTam ¢opmaruu Joymansto (9kckypc EN1) FOxxnoro Kuras (ITokpoBckuii u np., 2006;
YymakoB u ap., 2013; KouneB u ap., 2018). IIpu stom, BTOpoii orpuiarenbhbiii 3kckype (EN2),
BBIZICNICHHBIH Ha 0000meHHo kpuBoil 0°C MXCIILl, B pa3pe3ax nambHETAWTHHCKOW CEpUU HE
pacrno3HaeTcs, a BCsl MOCJIEI0BAaTEIbHOCTh KOPPEIUPYETCs C HIKHEH U cpefHel nmauykamu ¢opManuu
Hoymanbto (HepacuwieHennble EP1 u EP2 skckypcebr) (puc. 15A u B). OTcyrcTBHE OTpULIATEILHOTO
skckypca EN2 oObsicHsieTcss HeoCTaTOYHOM IJIOTHOCTBIO OIpeaeneHui mo paspesy (UymakoB u 1p.,
2013). Bmecre ¢ TeM 3aMeTHbIe ¢anualbHbIe NePEeCTPORKH, KOTOPbIE JOKHBI OBLIM COIPOBOXKIAThH
3TO cOOBITHE, B pa3pese NalbHETAUTHHCKOM cepun Takke He yctaHosieHs (I1etpos, 2018).
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[Tonydyennble xemocTpaturpaduueckue MJaHHbIE, HE MCKIIOYAlOT W JPYrue BapUaHTHI
koppemsiiiu (puc. 15b; Pyasko u ap., 2017; Iletpos, 2018). B mepBoM cinyuyae BepxHsis OObImas
YacTh JAIBHETAUTMHCKOW CEPUM MOXKET OBITh COINOCTAaBJICHA C HWXKHEH YacThio (opmanuu
Hoymansro (EN1 m EP1 skckypcel). B 3TOM ciydae KEMKyKaHCKas CBHTa KOPPEIHPYETCS C
JIEAHUKOBBIMU ToOJIIaMu 3moxu Mapuro (dbopmanus Hsuero Kutas). A B OCHOBaHMHM >KYWHCKOU
Cepuu JOJDKEH (PUKCHPOBATHCS KPYIHBINA CTpaTUrpaduuecKuil mepepbiB, COOTBETCTBYIOMINN BPEMEHH
HAKOIUIEHUsl OTJIOKEHMH, oxapakrepu3oBaHHbIX EN2 m EP2 skckypcamu. CornacHo nocinenHemy
BapHaHTY KOPPEJSIUU BECh pa3pe3 AaIbHETAHTMHCKON CepUU MOKET ObITh OTHECEH K CpeIHEl yacTu
spuakapust (EN2 u EP2 skckypcesl). B 3TOoM ciydae OUAMHKTHTBI HDKEMKYKAHCKOM CEpHHU
COIOCTABJISIFOTCA C JISTHUKOBBIM COOBITHEM ['acKbe, BO3pacT KOTOPOro OIIEHMBAaeTcs B mpeaenax 581-
579 mun. net (Pu et al., 2016).

s toro, 4toObl OOOCHOBaTh CTPAaTUrpa@UUECKYIO0 MO3ULKI0O M BO3PACT BMEIIAIOIINX
OTJIO)KEHUH HaMU MpPHBIEKAIOTCS OuocTparurpaduyeckue AaHHbIe. B HIDKHEH 4acTu OapakyHCKON
CBUTHI paHee ObUTM OOHApPYKCHBI OTIEYATKH MakpocKomudyeckux mpobiemarukoB Beltanelloides
sorichevae Sok. (puc. 15A; Jleonos, Pyapko, 2012). JlocToBepHbIE HAXOAKH 3THX OpPraHU3MOB
U3BECTHBI M3 PEAKUHCKOrOo ropu3oHTa BepxHero BeHaa BEIl u psnma mecToHaxoxaeHWil BepxXHel
YyacTu dauaKapus. Bellenexkanire oTiI0KeH!s] YPUHCKON CBUTHI COAEpKAT OoraTyro OHOTY, B COCTaBe
KOTOpOM OOHApYyKEHbl TaKCOHBI, PAacCHpPOCTPAaHEHHBIE B AaBCTPAIUMCKONM M BTOPOM KHUTAHCKOU
komrmiekcax (I'omyOkoBa, Kysneros, 2014). DTu KOMIUIEKCHl PAacHpOCTPAaHEHBI B BEPXHEW YacTH
SAMaKapusi, B OTJIOKEHHUSAX, OXapaKTEPU30BAHHBIX IMOJIOKHUTEIbHBIM 3KCKypcoM EP2 u HumxHeit
YJacThi0 OTpHIIATETbHOTO 3KCKypca EN3 (puc. 15A).

B cBA3UM ¢ OTCYTCTBHEM OTPULIATEIBHOTO YKCKypca B CPEAHEN YACTH TaIbHETAUTUHCKOM CEpUH,
a TaK)Ke HAa OCHOBAHWH IPHUBEICHHBIX BBHINIC OMOCTpaTHrpa@UUecKuX JaHHBIX, B pabOTe MPUHSAT
MOCTIEAHUI BapUaHT KOPPENIAINH, IPH KOTOPOM JallbHETAaUTHHCKAs CEpUsi KOPPEIUPYETCs CO CpeHel
yacteto sauakapus MXCII (EN2 u EP2 skckypebr). Takum 06pa3zom, BO3pacT OTIOKEHUN YPUHCKOU
cBuThl nomnagaet B uHTEepBan 580(?600) - 560 mun. met. OtHOcuTenbHo OCII Poccun oTioxeHus
JNATbHETAUTUHCKON W JKYMHCKOM cepuil OOJIBIIMHCTBOM HKCCIIEIOBATENC OTHECEHBI K BEHIY
(Tonybxosa, Kysuerios, 2007; Bopobbea u ap., 2008; 'omyokosa u ap., 2010; Sergeev et al., 2011;
Kounes u np., 2018). IIpu 3TOM rpaHuiia HIKHETO M BEPXHETO OTMEJIOB MPOBOAMUTCA B OCHOBAHHH
KYUHCKOHN CEepHH, TI0 CMEHE MOJIOKHUTENbHOr0 3Kckypca EP2 na otpunatensubiii EN3 (Kounes u ap.,
2018). B npOoTHBOMOJIOKHOCTD 3TOMY, MPEIIaraeTcs MPOBOUTH TPAHUILY MKy OTICIaMH B HH)KHEH
gacthu OapakyHCKOW CBUTBHL. K HHXKHEMY OTAENy OTHECeHBbl IUAMUKTUTHI JKEMKYKaHCKON
(OonbIIENaTOMCKOM) CBHUTBI, a TakXe 3aBepIUAIOIME JIEAHUKOBOE COOBITHE KOI JOJOMHTHI

OapakyHCKO#l cBUTHI. Ha OCHOBaHMHU TNPOBENEHHBIX KOpPpENsALUH, a Takke OnocTpaTHUrpapuyecKux
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JIAHHBIX BBIIIEIICKAITNE OTIOKECHHSI BEpXHEH OOJIBbINCH YacTH NallbHETAUTHHCKONW M )KYHHCKOU CEpHUH
COIIOCTABJIEHbI C BEPXHHUM BeHAOM. B crparorunuueckom paspese BeHga BEIL stor Bo3pactHOM
MHTEPBaJ MOKET COOTBETCTBOBATH PEAKMHCKOMY PETHOHATBLHOMY TOPU30HTY.

[Ipemyiaraemas Koppensiuus MO3BOJISAET MPEIIOKUTh UHYIO BO3PACTHYIO MHTEPIPUTALUIO JJIs
MOJICTUIAIOIINX JIaJIbHETAUTUHCKYIO CBUTY KapOOHATHO-TEPPUTCHHBIX OTJIOKEHHH MapHUHHCKOU
CBUTHI OaymaraHaxckoil cepun. OTHOCAIIASCS TOJ BOIPOCOM K CpPEIHEMY WJIH BEepXHeMy pudero
MapUUHCKasi CBHTa OXapaKTEpU30BaHA BBHICOKMMH TOJOXKHUTENbHBIMU 3HadeHusMH OC mo + 8%o
(IToxkpoBckuit u np., 2006). IlomydeHHBIC 3HAUEHHUS ITO3BOJISIOT BBICKA3aTh MPEAINOIOKEHUE O
BO3MOYKHOM COIIOCTAaBICHHHM 3THUX TOJII C HIsKHEH dacThio sauakapus MXCII (sxckype EP1) wnm

BeuaoM OCIII Poccumn.

[aTeiii, oOenHeHHbI KoMILieke ¢ Cavaspina acuminata — Talakania obscura oOHapyxeH B
TEePPUTECHHBIX TOPOJIaX TOPTUHCKON CBUTHI fora bepe3zoBckoil Bnagunbsl Cubupckoit miargopmsl (puc.
15A; rmaBa 2.1; Konocosa, 1990, 1991; Konocos, 2003, 2014; T'onyokoBa u ap., 2010 u ap.).

HwxHsast wacTe  CBUTBL, couepkamias mpeacrtaButenet  JAb,  oxapakrepu3zoBaHa
MOJIOKUTEITBHBIMU 3HaUEHUSAMU O0'°C +5%o0, a BEpXHAS — oTpHIaTeIbHBIMU 3HaUeHUAMHU 0'°C 10 -10%0
M BBICOKMMHU oTHOWeHUME o Sr/*°Sr — 0.7080-0.7082 (Iloxposekuii u mp., 2006; Melezhik et al.,
2009). CpaBHHMBas 3TH 3HAYCHUS C aHAJTOTMYHBIMU XapaKkTepucTUkamMu Gopmanuu JoynanbTo MOXXHO
NPEIOI0KHUTh, YTO OTJIOKEHHSI TOPTUHCKOW CBUTHI OTBe4aroT KOHIY (a3sl EP2 u ¢daze EN3. Takum
00pa3oM, HaKOIJIEHUE OTJIOKEHUM cpeiHel-BepXHel yacTh CBUTHI mpoucxoaumio 560(580)-550 muH.
JIeT Ha3aJ U, COOTBETCTBEHHO, BEPXHMI IpeeN paclpoCcTpaHeHHs] TOPTHHCKOM OHOTHI COBMAaeT C
HavansHbIMU dTaniamu C - coObitust [llypam-BoHoka u orpanuyeH pyoexom okosno 560 MiH. JeT.

MukpoOnOTHl HETICKOTO THUIIA, BbIAECIEHHBIE B IIECTON KOMILIEKC, IIUPOKO PaCpOCTPAHEHHI B

OTJIOKEHHUSAX HETICKOTO TOPH30HTa BHYTPEHHUX paiioHoB Cubupckoi miardopmsr (puc. 15A; rinasa 2,
Boskosa u ap., 1980; ITstuneros, 1980; Konocos, 1983; Pynasckas, 1989; Moczydtowska et al. 1993;
['onyOkoBa u ap., 2010; Harosuuuz, Kounes, 2015). OTnenbHble UX MpeCTaBUTENN OOHAPYKEHbI
HaMHU B HUXKEJIeKAIUX OTIOXKEHHUSIX XOPOHOXCKOW CBUTHI BUIJIFOUAHCKOIrO ropu3oHTa. Ha ocHoBaHuu
MaccoBOTO pacipocTpaHeHus Bogopociei Talakania obscura merckue accoruamnuy COMOCTaBISIOTCS
C TOpPruHCKoi Ouotoit bepe3zoBckoil BauHBI.

[lepexppiBaroe  HEMCKHMM TOPU3OHT  KapOOHATHbIE TOJIIM  THPCKOTO  T'OPHU30HTA
KOpPPEIUPYIOTCA C XaTBICTIBITCKONM CBUTOM OJIEHEKCKOTrO MOJHSATHS, COAEpKAllell BEPXHEBEHICKHE
MsrkoTenbsle opranu3Mbl (Ctpaturpadgus HedrerazoHocHbIX.., 2005). Bospact 3TuX HaxoJoK Ha
Bocrouno-EBpomneiickoii minardopme orenuBaercs B mpeaenax 560-550 mun. smer (Grazhdankin,
2014). B BepxHel 4YacTM HENCKOIO TOPU30HTAa OOHAPYXKEHbI KapOOHATHBIE MOPOABI C AHOMAJIbHO

HU3KkuMU 3HadeHusMH O0C 1o -11%o0 (KouneB u ap., 2018). DT1oT cTparurpaduyeckuii WHTEpPBAI
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KOPPEJIUPYETCsl C aHAJIOTHMYHBIM B KYMHCKOW cepuu Ilaromckoro mporumba u ¢ rimodbambHbM C-
coosituem Illypam-Bonoka (anomanus EN3). OTinokeHHs HIMKHEH YacTH HENCKOTO TOPU30HTA
OXapaKTEPU30BAHBI MOJIOKUTEIBHBIM 3KCKypcoM &3C (1o +6%o; puc. 15A), comocraBnemMbIM ¢ camMoid
BEpXHEH 4YacThl0 JanbHeTaTMHCKOM cepun Ilatomckoro mnpormba (dkckypc EP2). Hwxauit
BO3PACTHOM TpeieN aHaJU3UPYEeMBIX B paboTe OTJIOKEHHM Ompesessercs 1mo Hauboliee MOJIOJbIM
00710MO4HBIM ITUpKOHaM (0ko0ji0 700 MJIH. JIE€T) U3 AMaMUKTUTOB KOHIJIOMEPATOBOM TOJIIH, KOTOpas
KOPPENHPYETCsS C JICIHUKOBBIMH OTJIOKECHUSMHU JDKEMKYKAHCKOH (0OMBIIENaTOMCKOWM) CBHUTHI (pHC.
15A; KouneB u ap., 2015; KouneB u np., 2018). Takum oOpazoM, rpaHUIla HUKHETO M BEPXHETO
OTJICJIOB BEHJA C ONPEIEICHHON [0Jiel YCIOBHOCTH MPOBOAMUTCS IO TMOJOIIBE BHIJIIOYAHCKOIO
ropu3oHTa. BepxHUiIl mpenen pacnpoCTpaHEHUs HENCKHUX aCCOIHUAIMi CTPOro HE YCTAHOBJEH, HO
030k pyoexy 560 MiH. neT.

OTtnenpHBIE MPEACTABUTENN AaKAaHTOMOP(GHBIX MUKPOGOCCUIUI, MEPBOHAYATIBHO OIIUOOYHO
OTHECEHHBIC K pa3HbIM BHaaM kKemOpuiickoro poma Baltisphaeridium, oOHapykeHbI B OTIOXKEHHUSIX
TUPCKOTO M JIaHWJIOBCKOro ropu3oHToB Hercko-boryobunckoit antexnussl (Bonkosa u ap., 1980;
Pynasckas, 1980; Benackas cucrema.., 1985a; Karanor opranudeckux.., 1990). Dt Gpopmsbl, Cyast 1o
NpPUBEICHHBIM (HOTON300paKEHUSIM, MOTYT OBITh COIIOCTABJICHBI C BEHACKUMH TakcoHamu Cavaspina
acuminata u Appendisphaera sp. Takum 00pa3oM, MOKHO NPEAMONIOKHUTh, YTO €IUHHYHBIC
NPEJCTaBUTENIN aKAaHTOMOP(HBIX aKPUTAPX MPOJOJDKHIM CBOE CYIIECTBOBAHWE IO KOHIA MO3IHETO
BEH/IA.

Jns Toro, 4troObl BBIACIUTH M3 COCTaBa KOMIUIEKCOB TAaKCOHBI Y3KOTO CTpaTUrpaduyuecKoro
pacrpocTpaHeHus, ObLJIO  MPOAHAJU3UPOBAHO  BHUJOBOE  pa3HOOOpasue U BEpPTUKAIbHOE
pacrpocTpaHeHusl YPUHCKOHM, TOPrUHCKOW W Herckoil O6mot (puc. 15A, 17). Ilpeamonaraercs, 4To
HETICKast U TOPTUHCKAasi OMOTHI 3aHUMAIOT 00JIee BEICOKYIO CTPATUTPAPHUECKYIO MTO3UINIO B CPABHEHHUU
C ypUHCKMM KoMmIuiekcoM. [locnmennuit oOHapykeH B OTJIOXKEHHUSIX, OXapaKTePHU30BAHHBIX
HOJIOKUTENbHBIMU 3HaueHus MU 8'°C (3kckypc EP2), B TOo Bpemsi kak HMHTepBal pacHpOCTpaHEHUS
TOPTMHCKOM M HETNCKOW OMOoT oTBeuaer BepxHei wactm EP2 m EN3 skckypcam. Brinenenneie Ha
pucyHke 16 CHHMM M KpacHBIM IIBETOM TAaKCOHBI MMEIOT Y3KHH CTpaTHrpaduyeckuii MHTEpBa
pacmipocTpaHeHUs] U MOTYT ObITh mpeiokensl s BkimodeHus B PCII Cubupckoii miatdopmsbl, B

Ka4C€CTBC BUAOB-NHIACKCOB BerHeﬁ YacTH JaJIbHETAMTHMHCKOIO U HEIICKOTO TOPU30HTOB.
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Puc. 17. TakcoHomMu4eckoe pa3HooOpa3sHe W JHANA30H PACHPOCTPAHEHHMS OPraHOCTEHHbIX MHMKpoOdoccuauii Ha 10ro-socroke Cudupckoi

njaaTgopMsl. YcjI0BHbIe 0003HAYeHUsI IPUBEAeHbI HA puc. 13.
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BOCTOYHO-EBPOITENCKA S TNTAT®OPMA

CenpMmoit komruiekce ¢ Alicesphaeridium medusoideum — Weissiella grandistella Beinenen B

HWDKHEH YaCTH YCTh-TIMHEKCKOM CBUTHI PEAKUHCKOTO TOPU30HTA BEPXHET0 BeHa CKB. KenbTMeHCKasI-
1 Mesenckoii cunexaussl BEIT (puc. 15A; Beiic u ap., 2006; Vorob’eva et al., 2009; I'onyokoBa,
Josxwukosa, 2011; I'omybkosa u ap., 2015a, 20156). B cocraBe 6HOTBHI JOMUHHUPYIOT aKaHTOMOP(HBIE
akputapxu poaa Alicesphaeridium, onucannbie u3 saunakapust Ascrpanuu (Zang, Walter, 1992; Grey,
2005). C otumm  ¢dopMaMH  acCOUMHUPYIOT MHKPO(OCCHIMM  IIUPOKOrO  Treorpapuyeckoro
pacripoctpancaus ~ Bullatosphaera, Eotyllotopalla, Cavaspina, Weissiella, Timanisphaera
(=Pulvinosphaeridium antiquum Pask.; ITamkssuuene, 1980), Tanarium, a Takxe SHIEMHUYHBIC
Galeasphaeridium, Ostiumsphaeridium, Keltmia. Heo0xoaumM0 OTMETUTh, YTO MOCIEAHUN POJI KMEET
onmu3koe Mopdosioruuekoe cTpoeHue ¢ ypuHCKUM TakcoHoM Stellatorossica (Vorob’eva, Sergeev,
2018).

Beimenesxanye OTIOKEHUsT BEPXHEW YacTH PEIKUHCKOTO (OEIIOMOPCKOTro) TOPU30HTA CO/IEpIKAT
MaKpOCKOIIUYECKUE MATKOTEJIbIC OPraHH3MbI, SYKOPHOTHYECKUE BOJOPOCIH, a TaKkKe Pa3sHOOOpa3HbIC
npoGiiemaruku (puc. 15A; Benuckas cucrema, 1985; Cokonos, 1997; I'paxxnankun, Harosumwmn, 2007;
I'paxnankus, 2011; Mapycun u ap., 2011; Grazhdankin, 2014). Ha stom ctpaturpadgudyeckom ypoBHE,
B ckB. Illotkyca-1 ceBepo-3amana Pycckoil miuTel OOHapyXeHa HOBas, YHHKQJbHAs [0
TaKCOHOMHUYECKOMY COCTaBy U coxpanHoctu 6uora (puc. 14A; I'onmybkosa u ap., 2016; Kymum u ap.,
2016; T'omyokoBa u ap., 2018), B cocraBe KOTOpO# MpHCYTCTBYIOT TakcoHbl (Doushantuophyton,
Orbisiana, Cucullus), uzBectHpic n3 nanTHAHCKON M MuaxoHCKoi OmoT HOxkHoro Kuras (Yuan et al.,
1999; Xiao et al., 2002; Yuan et al., 2011; Wan et al., 2014).

CenbMO# KOMILUIEKC BBISIBIIEH B TEPPUTCHHBIX OTIOKEHHSX, 3aJCTAIOIINX CTpaTHrpauuecKu
HI)KE BEPXOBCKON M 3uMHeropckoi cBut KOro-Bocrounoro Bemomopes. U-Pb Bo3pacT nupkoHOB U3
BYJIKAHUYECKUX TETUIOB BEPXOBCKOW CBUTHI paBeH 558+1 MIIH. JieT, a W3 MEIUIOB BBIIIEICKAIICH
3UMHETOpcKoit cBuThHI - 555+0.3 u 552.85+0.77 mun. aer (Martin et al., 2000; I'paxxmankud U 1ap.,
2003; Grazhdankin, 2014; Tpaxmankun, Macmoos, 2015). Takum o0pa3oMm, BepxXHHUIl mpeaesn
pacrnpocTpaHeHHs] BEHACKMX akaHTOMOp(HBIX akpuTapx Ha ceBepe BEII MoxeT ObITH OrpaHHucH
py6exxoM okoio 560 MIH. JIeT.

BocbMmoii, obenHeHHbI kommieke ¢ Tanarium aff. conoideum ycraHoBieH Hamu B BepXHE#

4acTH Me3eHCKOW cBHUTHI CKkB. KembTmenckas-1 (uaT. 1832-1369 ™M) (I'omyOkoBa, Kysuenos, 2014;
['onmy6xoBa u nip., 2015). B accounanuu ¢ TpaH3UTHBIMH MUKPOGOCCUITUSMU OOHAPYKEHbI €IMHUYHbBIE
akanTomopdutsl Tanarium aff. conoideum (Kol.), emend. Moczydt. et al., Tanarium pluriprotensum
Gr., Tanarium sp., Appendisphaera tenuis Moczydt. et al.,, Dictyotidium Sp. u HekoTopsle apyrue.

CoriacHo MpeIIoKeHHOW PEeTHOHAIBHONU CTpaTUrpaduyecKoi cXeMe pacuieHEHUs BEPXHEBEHICKUX
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otnoxennit BEIT (I'paknankun, 2011; Grazhdankin, 2014; I'paxnankun, Macios, 2015), oTnoxenus
HIDKHEH 4YacTM Me3eHCKOM cBuUThbl ckB. KenbTmenckas — 1 (unt. 2309-1725 M) oTBewaror
OesoMopckomMy TOpu30HTY (559-550 muiH. niet), a BepxHsisi ee 4yacTb B uHTepBaie 1725-1330 m
COTIOCTABJISIETCS C KOTJIMHCKUM TOpU30HTOM (550-545 mutH. net) (puc. 14A; [ToakoBbipoB u ap. 2011).
CorjacHO TakOW KOpPEJSIHH, PACIPOCTPAHCHHE BOCHMOTO KOMILJIEKCA MOXKET OBITh OrpaHHYEHO

UHTEpBATIOM 559-545 MIH. N€eT.

3aBepiias 0030p OpPUTHHAIBHBIX M OMYOJIMKOBAHHBIX JaHHBIX MOXHO C YBEPEHHOCTHIO
3aKIJIIOUUTh, YTO pazHooOpasHble mpenacTaBuTenn DADB MpuCyTCTBOBaNIM B BEHICKUX (DUAKAPCKUX)
OTJIO)KEHUSAX MHUpa B IIMPOKOM BO3pacTHOM uHTepBase oT 630 no 540 muH. ner. Pacuser
akaHTOMOpGHBIX MUKpodoccunii mpumiencs Ha 580(600)-560 MiIH. JIeT, YTO COOTBETCTBYET CpeIHEH
yactu »auakapuss MXCII wim HmwxksHed uvactu BepxHero BeHga OCII Poccun. Bo3spacTHbie
OorpaHHueHus JUIs Haubojee "MPOABUHYTHIX" B SBOIIOIMOHHOM IIJIaHE acCOLMAIMN TMOKa CTPOro He
onpezeneHbl. OQHAKO MPEANONaraeTcs,, YTO aBCTPAIMNCKas, TOPIrMHCKas, HEICKas U KEJIbTMEHCKas
OMOTHI ABIAIOTCS 00Jiee MOJIOABIMU 110 CPABHEHUIO C YPUHCKUM M BTOPHIM KMTAWCKUM KOMILIEKCAMH.
KpymnHoe BriMUpaHHe akaHTOMOP(MUT OUYEBUIHO MPOU3OILIO OKOIO 560 MIIH. JIET Ha3aJ U COBMAJO C
rio6ansHbIM C-coObiTueM [llypam-Bonoka. BepxHsis rpanuiia 3Toro coositust orBeuaeT pyoexy B 550
MJIH. JIET, @ HIDKHSISL — B Pa3HbIX peruoHax ompezaensercs B npeaenax 580-560 muH. net. OTaenbHbIe
aKaHTOMOP(UTHI, OYEBUIHO O0JIaJaBIINE BBICOKOW AJAaNTUBHOW CIOCOOHOCTBHIO, TPOJOJIKHIN CBOE

CYHICCTBOBAHUC JO KOHIIA ITO3JHCT'O BCHAA.
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5. MOHOI'PAOUYECKOE OITMCAHUE N3YYEHHbLIX TAKCOHOB

K noxemOpuiickuM MUKPO(OCCUIMSAM OTHOCAT OONBLIYIO TPYIIy pPa3HOOOPA3HBIX II0
MOP(OJIOTHH ¥ TETEPOTreHHBIX 110 CBOEH MPHUPO/IE UCKOMAEMbIX MUKPOOPTaHU3MOB, CPETHHE pPa3Mephl
KOTOpbIX cocTaBisitoT mnopsiaka 30-500 mMxM. Ilo Thmy COXpaHHOCTH BBIACISIIOT: OPraHOCTEHHBIE
MHUKPO(OCCUINHU, PacCIPOCTPAHEHHbBIE B CUJIMKOKJIACTHUECKUX MOPOJax B BUAEC MyMU(UIIMPOBAHHBIX,
CIUTIOLICHHBIX JI0 TOHYAWIIMX IJICHOK OCTaTKOB M, COXpaHSIOIKE O0beM, MHUHEpaIU30BaHHBIE
MHUKPOOPIaHU3Mbl, OOHApPY)KCHHBIE B PAHHEAMAr€HETUYECKUX KpeMHAX, ¢ochopuTtax U KapOOHATAX.
OpraHocTeHHble MUKPO(GOCCUIINN BBIICIAIOTCS U3 IOPOABI B pe3yJIbTaTe BO3ACHCTBHS Ha HEE COISTHOM
U (WIM) TUIaBUKOBOM KHUCJIOT M B JAJbHEHIIEM H3ydyaroTcsl B OHOJOrMYecKux mnpemnaparax. llpu
doccummzanuu MUHEPATU30BAaHHBIX MHUKPO(OCCHINKA BEHIECTBO OOOJOYKH IOJHOCTBIO 3aMENIAeTCs
KPEMHE3EMOM, peXe OKHCIaMH WIH Cylb(puaamMu xKeie3a, Maprania u Jpyrumu sneMmeHTamu. [lpu
U3BJICUEHUM UX M3 IMOPOJbl MOJ ACHCTBUEM XMMHUYECKHUX PEAreHTOB MX OOOJIOUKM, KakK IPaBHIIO,
paspylaTCs, MO3TOMY M3y4YEHHE 3TUX OPraHU3MOB IPOBOAMTCS, IIABHBIM 00pa3oM, B MPO3PAYHbIX
nundax.

Mertoauyecki pa3Hble IOAXOABl K BBIACICHHIO M HM3YYCHUIO OpPraHOCTEHHBIX W
MHUHEpAJIM30BaHHBIX MHUKPO(GOCCHINNA CIOCOOCTBOBAIM BO3HMKHOBEHHUIO JIBYX CaMOCTOSATEIbHBIX
HalpaBJIeHUH, B KaX/I0M UX KOTOPBIX CJIOXHIJIUCh CBOU OCOObIE IPEACTABICHUS O IPUPOJE, IKOJIOTUU
U CTpaTUTpa@UuecKOM 3HAUYEHUH HCCIIEAYeMBbIX OOBEKTOB. Takoe paslesieHue, IO CYTH, MPUBEIO K
BO3HHUKHOBEHHUIO JIBYX  <«IIApaJUICNBHBIX»  KJIAacCHpUKanmuidi  MUKpodoccuuid, 4dYTo  Co34a10
OIpe/ieIeHHble TPYJHOCTH IpPHU CONOCTaBIEHUMH OHOT pazHOro THUMa coxpaHHOCTH. OJHaKo, B
HocjeIHUE TOAbl, Onaronapss OTKPBITUIO OOJBIIOTO KOJWYECTBA HOBBIX MECTOHAXOXKICHUMN
JOKEeMOPUHCKUX MUKPOOPTaHU3MOB, a TAaK)Ke HaxXxoAKaM OOmuX (opM B COCTaBE OPraHOCTEHHBIX U
MUHEPAIM30BAaHHBIX AaCCOLMAIMA HaMeyaeTcs TEHACHIUS IMO0 COMMKEHHWIO JBYX KiaccuuKanui
MHUKpO(GOCCHIMNA U €CTh BCE OCHOBAHHWS MpeArosiaraTh, 4To B OyaylieM 3TOT Ipolecc euie Oosee
yIIIyouTCSl.

B rmaBe mpencTaBieHBl pe3yNbTaThl MOHOTPA(QUYECKOTO W3YYCHHS XapaKTepHBIX U
cTpaTurpauyeckn 3HAUYMMBIX OPTraHOCTEHHBIX MHKPO(OCCHIINI, PpacCIpOCTPaHHBIX B BEHICKHX

TEPPUTE€HHBIX MOCIIEI0BATENBHOCTIX BHYTPEHHUX pailoHOB CuOUpCcKoi T1aThopMBbl.
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5.1. METOAUKA U3YYEHUA

IIpu orGope 00pa3oB HA MHUKPOMAJICOHTOIOIMYECKOE M3YyYEHHE IMPEANOYTEHUE OT/AaBajIoCh
3€JICHOBATHIM M CEPOIIBETHBIM MTOPOJIAM - TIIMHAM, MEPTeJIsSIM, apTHJUTUTAM U AJIEBPOJIUTAM.

B ornanume OT craHAapTHOM NAJMHOJIOTMYECKOM METOIUKU, TPUMEHSEMOW B CIOPO-
NBUIBLEBOM aHaIM3e, U U3BJICUCHHS TOKEMOPUNCKUX MUKPOGDOCCUIIUI U3 MOPOAbl HCIIOIb30BANIACH
masamas Meroguka (Fepman, 1974), uckimouaromas CTaauio IEHTPUPYTUPOBaHUS ocajka. Takas
METOAMKA TO3BOJSET U3BJICKaTh KPYMHbIE (parMeHThl MHMKPOOPraHH3MOB, HE Hapymas Hux
nenoctHoctd. B pazpaborannyio T.H. I'epman (1974) meTtonuky HamMu ObUIM BHECEHBI HEKOTOPHIC
W3MEHEHHUS U JIOTIOJHEHHS, YTO o0ecreunsio noirydenue oonee "uncroro" opranomanepara (Kymum u
ap., 2016; I'omyokoa, Kounes, 2018).

[epen HayamoM pacTBOPEHUS BCE MPOOBI TECTUPOBAIUCH Ha B3aumoelicTeue ¢ cosiHoi (HCI)
kucinoroi. Ilopomel, He oOHapyxwuBIiMe nepBuuHON peakimu ¢ HCI, oOpabareiBaincs B
KOHIIEHTPUPOBAHHON TU1aBUKOBOM kuciotre (HF) ¢ 1menpio ynameHws CHIMKAT —COJEpKallux
MUHEpajaoB. B 3ToM ciydyae ocBoOOXIeHHE OcCaaka OT (PTOPUIOB OCYLIECTBIISJIOCH HA CIEAYIOLIEM
srare mytem pactBopenuss B 10 % pacrBope HCIl. OOpasisl ¢ BbICOKOH jgosieli KapOOHATHOMN
COCTaBJISIFOIICH, MUHYS cTanuio B3aumoeiictus ¢ HF, cpa3y obpabatsiBanuce 10 % pacrBopom HCI.
Jns ynaneHuss TOHKOAMCIIEPCHOW B3BECH IOJYYEHHBIH OCaJ0K MPOMBIBAICA JUCTHIUITMPOBAHHOU
BOJIOM M IPOITyCKaJICs 4yepe3 CUTO ¢ pasmepoM siueiliku 10 mxMm. [lanee opranomarepar usyvaics 1noj
ounokyisipom Bresser Advance ICD. KpymHbie opraHuueckre OCTaTKH OTOMPAJIHMCh MUIETKOW Ha
IpEJMETHOE CTEKJIO W KOHCEPBUPOBAIKMCH monudcTepoMm EUuKitt. J[ins KOHTpOJst M3 OCTaBHIETOCS
0cajika U3roTaBIMBAINCH TPATUIMOHHBIE TATMHOIOIMYECKHE Mpenaparhl B TON k€ KOHCEPBallMOHHOMN
cpene. JlanmpHeililiee WX HM3Y4EHHE MPOBOJIUIIOCH MO OMOJOTMYECKHUM CBETOBBIM MHKPOCKOIIOM
Ansramu BUO 2 (2T).

dotorpadupoBaHe MHKPOOPTaHM3MOB B IPOXOJAIIEM CBETE OCYIIECTBISIOCH KaMepoi
Axiocam MRc5 na wmumkpockorne Carl Zeiss Axio Imager B JlaGopatopuu MaJeOHTOJIOTHH U
ctpaturpadpun  gokemopus HMHIT CO PAH (r. HoBocubupck). [leraabHoe H3y4YeHHE
MOpP(}OIOrMYECKUX OCOOCHHOCTEH W TOHKOM CTPYKTypbl MHUKPO(QOCCHIMM HPOBOAMUIOCH B
Jlaboparopuu wu3oromnoit reomorun WITJ] PAH (r. Cankt-lIlerepbypr) Ha ckaHUpYIOLIEM
snekrponHoM Mukpockorne TESCAN VEGAS3 (Yexus) npu yckopsitoineM HampsokeHun 12 KV u
nuanaszone yBenuuenuii ot 30 o 67000, OOpa3ibl ObUIM HANBIIEHB! 30JI0TOM, TOIIMHA HANbIICHHS
~100 A.

OcHOBHast KOJUIGKLMSI TIOCTOSHHBIX IMPENaparoB I0 aHAIM3UPYEMBIM B JIHCCEPTAILHH
CKBaXHMHaM XpaHUTcA B Jabopatopuu Jsutojorun u Ouoctparturpapuu UITJ PAH (Cankr-

[TerepOypr).
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5.2. OIIMCAHUE MUKPODOCCUJINIA

@dopManbHbI TOAXO0M, HUCIONb3YEeMBbIH HpHU pa3paboTKe KiIAacCH(PHUKALUU JOKEeMOPUHCKUX
MUKpodoccunid, onpenernsics aehuuutoM Ouonoruyeckord MH(GOpPMAIMU, CBA3aHHOW C HEMOJIHON
COXpPaHHOCTBIO MCKomaeMoro marepuana (Mukpodoccmmmu nqokemopus.., 1989). B cocraBe rpymmbl
MUKpOQOCCHINHM OBLIO BBIACICHO TPU MOATPYMIBL: aKPUTAPXHM, HUTYATBIE BOJOPOCIU U
KOJIOHUAbHBIE KOKKOHJIHBIE MHUKPOOpraHu3Mbl OTACIbHBIE TAaKCOHBI OBUIH COIMOCTABJICHBI C
COBPEMEHHBIMH IIMAHOOAKTEPUSIMU, 3€JICHBIMU, OYPHIMU U (WJIM) KPACHBIMU BOJOPOCIISIMA M HU3IIIUMHU
rpubamu (Mukpodoccunuu gokemopus.., 1989; Butterfield et al., 1994; Butterfield, 2000, 2004, 2005
u 1p.). B coctaBe kaxxaoil moArpymnmbl yCTaHOBJIEHBI (pOpMalbHBIE POAa U BUABI, KOTOpPHIE JIaHbI B
anaBuTHOM TOpsiaKe. MoHOrpauuecKkoe OIMCAHWE HOBBIX TAaKCOHOB IIPOBOJAUTCS HA OCHOBE
IPUCYTCTBUS ONPEACICHHOTO Ha0opa XapaKTEPHBIX, YCTOMUMBBIX MOP(OIOTHIECKUX MPU3HAKAX.

B pesynbpTaTe MpoBeNEeHHBIX HCCIEA0BAHUMN, B TaJaKaHCKOM CBUTE, BIIIIOUAHCKOM, HETICKOM H
HUKHEHW YaCTH TUPCKOTO TOPU30HTOB ObUTO BhIsIBIEHO 30 poaoB U 53 BUa MUKPOOPraHU3MOB. M3 HUX
BOCEMb TAaKCOHOB, OTHeCeHHble K akputapxam (Cavaspina majuscula, Cavaspina rotundata,
Eotyllotopalla  rarotuberculata, = Tanarium  longodactylusi,  Verruculatasphaera  protea,
Uniexcrescentia tubulosa, Bicortex mutabilis) u mutuateiM Bomopocism (Nepia calycina) ssisrorcs
HOBbIMU. Hanbonee Gorarble acconuaiiyl YCTaHOBIEHBI Ha ABYX CTpaTHrpapuuecKuX YpPOBHIX B
OTJIOXEHUSAX Hernckoro ropusonrta (puc. 10; mpunoxenue Il, Tabn. 45). B cocraBe Hernckoi OHOTHI
JOMHHHPYIOT pa3sHooOpa3Hbie chepomodHbie akputapxu (80 % OT Bcero BHIOBOTO Pa3zHOOOpasus
0OHapyXEHHBIX MUKPO(POCCUIIHIA), B TO BpeMsl KaK HUTYAThIe BOJOPOCIH U MPEANOIaraeMble OCTaTKU

HH3IIMX TPHOOB MPEACTABICHBI OrPaHHYCHHBIM HA0OPOM TakCOHOB (puc. 18).

Henckaa 6buorTa

Il. HutyaTble Bogopocnu: 7 TaKCOHOB

|. Akputapxu: 47 TaKCOHOB

Puc. 18. IIpouneHTHOE COOTHOLIEHHE MOArPYNI OPraHOCTEHHBIX MHUKpodoccu/Iuii B cocraBe
Henckoi ouorbr: | —80 %0, 11 —13 9%, 111 -7 %
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B pabotre mnpoBeaeHOo [eTanbHOE Majge00MOJOTHYECKOE H3yUYE€HUE BTOPOM MOATPYIIIBI
UCKOMAeMBIX ~MHKPOOPraHM3MOB - HHUTYaTthix Bogopociedd ([omyOkoBa, Kounes, 2018).
Mukpodoccninuy TpeACTaBiICHbl pa3HOOOpa3HbIMU OJMHOYHBIMA M KOJOHUAIBHBIMU (hopMamH,
KOTOPBIC MOTYT OBITh OTHECEHBI K IIATH pojam u 1rectu Bugam: Nepia calycina, sp. nov., Obruchevella
crassa Kol., O. parva Reitl., Oscillatoriopsis sp., Siphonophycus sp., Talakania obscura Kol., emend.

3HAYUTENbHBII MHTEPEC, C TOYKH 3PEHUs OHOJOTWYECKOH HHTEPIpETalnH, MPEACTaBISIOT
HAXOJIKM HOBBIX HUTUAThIX Bojopocieit Nepia calycina. B uckomaemoM marepuaie MPUCYTCTBYIOT
pa3zHooOpa3Hble 0 MOPGOJIOTUU HUTU, KOTOPbIE, KaK MPEANOIaracTcsi, OTBEYalOT Pa3HbIM CTaIUSIM
pasMHOXKeHus oaHoro opranu3ma (tabdn. XVII; puc. 19A). 3penbie HUTH NPEACTaBISAIOT COOOU
MHOTOKJICTOYHBIE OJJUHOYHBIC TPUXOMBI, 3aKIIOYCHHBIC B TUIOTHBIA 4exol - Biaramuiie (tadm. XVII,
¢ur. 11). [locnennuii penko coxpaHseTrcs B MUCKOIMAEMOM COCTOSIHUH, YTO TOBOPHT O CIIOCOOHOCTH
TPUXOMOB TMOKHUIATh YEXOJI Ha OMpPENEICHHBIX 3Tamax cBoero pasButus. [Ipenmonaraercs, 4ro mpu
BEreTaTUBHOM Pa3MHOKEHWU HUTU OBLIM CHOCOOHBI pacuieHSThCS Ha OTIENbHBIC YYAaCTKU -
ropmoronnu (Tabdn. XVII, ¢ur. 7-9). 3aremM ropMOroHUn OTACISIINCH OT ""MAaTEPUHCKOro" TpUXoMa H,
coBepIas KoyiebaTenbHbIe JIBUKECHHUS, BHICKAB3bIBAJI U3 BIAraMIIa, YTOOBI C(HOPMHUPOBATH HOBBIE
opranu3mbl (tabim. XVII, ¢wur. 1-6). B wnckomaeMomM MaTepHalibl «HOBEHHJIBHBIC» 3K3EMILISIPHI
COXPAHSIOTCS B BUJIC KOPOTKHX O0YOHKOBUAHBIX TpuxoMmoB (Tabs. XVII, ¢ur. 3-6) nmm chepruueckux
«obomouex» (tadm. XVII, ¢ur. 1, 2). Ilocnennume HMEIOT HEKOTOPOE BHEUIHEE CXOJCTBO C
akputapxamu Leiosphaeridia Sp., oT KOTOpBIX, OJHAKO, OTIMYAIOTCS HATHMYHUEM CHEIU(DUICCKUX
chepruecKkux BKIIOYCHHM W KOHIIEHTPUYECKUX "CKIIaJOK" BJOJb BHEIIHETO Kpas 3TUX 00pa3oBaHUIl.
[Ipeanonaraercsi, uyTo (opMa COXPAaHHOCTH «IOBEHMJIBHBIX» O3K3EMIUIIPOB OINpenesercs HX
MIPOCTPAHCTBEHHBIM ITOJIOKCHHEM B MOMEHT 3aXOpOHEHUS B ToJIIe ocaaka (puc. 195).

Kak ormeuanocer Beimie, npezacraButend Nepia calycina comepxar Menkue, chepudeckue
00pa3oBaHus, KOTOpPblE€ KOHUEHTPUPYIOTCS, TJaBHBIX 00pa3oM, B OOJACTH COWIEHEHHS COCETHHMX
ropmoronueB (tabia. XVII, ¢ur. 1, 96). M3yuyeHue cepum oOpa3loB METOAOM HIIEKTPOHHOU
MHUKPOCKOIIMY HE BBISBHJIO MPHUCYTCTBUS CHEPUIESCKUX BKIIOUCHHI Ha MOBEPXHOCTH TPUXOMOB, UTO
TOBOPUT O HAaxOXAEHHM 3TuX ¢opM BHyTpu kieTok (tadn. XVII, ¢ur. 12). [Ipeanonaraercs, uto
JTaHHbIe 00pa30BaHUs MIPECTABISAIOT COO0H 3epHa 3alaCHbBIX MUTATENbHBIX BEIIECTB, COOCTABUMBIX C
IMaHO(UIIMHOBBIMU 3€pHAMHU COBPEMEHHBIX CHHE3EJICHBIX Bojopocied. B mckomaemom marepuane
BCTPEYAIOTCS KaK OTICNIBbHBIE TPUXOMBI, TaK M (ParMEHTHl MAaTOB, CIIO)KEHHBIE CITYTaHHBIMH,
HE3aKOHOMepHO neperuieTeHHbIMA HUTAMU (Taba. XVII, ¢ur. 13). Ha HekoTopsIx cTpaTUrpadudeckux
YPOBHSIX 3TH BOAOPOCIU JOMHHHMPYIOT, COCTaBiIsAfs 10 95 % OT BCEero KOJIMYECTBA BBISBICHHBIX

mukpodoccunmii (ckB. Hmxaexamakumnckas-21302). Ilo cBoemy MopdonorudeckoMy CTPOSHHUIO U
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TUNy pasMHOKeHHss Mukpodoccuamm Nepia calycina comocTaBinsioTcsi ¢ COBPEMEHHBIMU

OCIIJIATOPUEBBIMH BOJIOPOCIISIME, OJM3KUMH K poxy Lyngbia.

pasfeneHne Ha ropMOroHUM lBepTMKaanoe SHaThe
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d)OpMMpOBaHMe HOBOTO OpraHuama IW 6040HKOBUAHAA YawesuaHas  cdepudeckas B

Puc. 19. IlukJ BereTaTHBHOIO pPa3sMHO:KeHHSI (A; pPeKOHCTPYKUUA) ¥ TUNbl coxpaHHocTH (B)
Boopocaeii Nepia calycina: T — TpuxoM, K —KJeTKa, 4 — 4Ye€X0Jd, I — TOPMOTOHHS, II

?nuanoGUIIMHOBBIE 3€pHA.

Bropoit ananusupyemsbiii Takcon Talakania sp. 6wsi1 ommcan IT.H. KomocoBeiM (1983) u3
KYPCOBCKOH M TMAPIIMHCKOW CBUT BHYTPEHHHX paiioHOB Cubupckoi miardopmel. B n3ydeHHoM Hamu
marepuaie Bojgopocau Talakania aeMOHCTPUPYIOT BBICOKOE MOPGOJOTHYECKOe pPa3sHOOOpasue,
KOTOpOE TMpOSBISETCSd B IUIOTHOCTU TPWIETaHUs M KOJWYECTBE TPUXOMOB B IIydKe, CTENEHHU
COXPaHHOCTH BHYTPUKJIETOUHBIX 00pa30BaHMii U KJIETOK BOOOIIE, a TAK)KE B HAINYUU WIH OTCYTCTBUU
obmero uexma (tabm. XX). Ilpeamonaraercs, 4YTO OJWHOYHBIE MHOTOKJIETOUYHBIE TPUXOMBI
COOTBETCTBYIOT «IOBEHMIIBHBIMY» MM MOJOABIM dKk3eMIursipam (puc. 20A, b-1; tadbn. XX, ¢ur. 1), B TO
BpeMs KaK IMy4YKH MHOTOPSIHBIX TPUXOMOB B 4eXJie 0OTBEYAIOT 3peibiM HUTAM (puc. 20A, b-5; Tadmn. II,
¢ur. 5). OcranbHble MOPPOTHUIIBI TPEACTABIAIOT COOON MPOMEKYTOUHBIE (POPMBI MEKIY OJUHOYHBIMH
TPUXOMAaMHU M IMyYKaMHU MHOTOKJIETOYHBIX TPHUXOMOB B yexiie (puc. 3b-2,-3,-4,-6). CtpoeHue 3TuX
"MepexoHbIX THUIOB" OMNpeNeNsercs B IEPBYIO OYepeAb WX IMPOCTPAHCTBEHHBIM IOJIOXKEHUEM U
YCIOBUSMHU 3aXOPOHEHMs B TojIe ocajka. [IpuBeneHHBbIE BBIIE JaHHbIE MO3BOJIIOT C HEKOTOPOMH
JI0JIeii COMHEHUsI OTHECTH TpencraButTeneil poga Talakania x HONMUTPUXOMATO3HBIM CHHE3EICHBIM
BOJIOPOCIISIM, OJTM3KUM K coBpeMeHHbIM pojam Schizothrix u Microcoleus.

OcranpHbIe BOAOPOCIH TPEACTABICHB MOP(HOIOTHIECKHA MPOCTO YCTPOCHHBIMU OJTUHOYHBIMH
HUTSIMH. MHOTOKJIETOYHBIE TOMOIIMTHBIE TPUXOMBI 0e3 uexya poaa Oscillatoriopsis comocrassiroTes ¢

COBpeMEeHHbIMU IMaHoOakTepusMu cemeiictBa Oscillatoriaceae (Muxpodoccunmuu mgokemOpwus..,
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1989), a cBepuytsie B mumuHapuueckue crupanu Obruchevella crassa u O. parva umeror 6im3koe
MOP(OJOTHUECKOE CTPOCHHE C TOPMOTOHHMEBBIMH BojopocismMu poxaa Spirulina (Burzin, 1995).
[Mocnennuit Takcon Siphonophycus sp. mpezacraBieH HUTAMH OCSCKJIETOYHOIO CTPOCHHUS, KOTOPBIC
UHTEPIIPETHUPYIOTCS HAMHM KaK dYeXJIbl [HAHOOAKTepHid, JMOO TPUXOMBI OCIHIIATOPUEBBIX
BOJIOPOCIICH, KIIETKH B KOTOPBIX OBUIM pa3pylICHbI IMPH MOCTMOPTAILHOM 3aXOPOHEHHUH HMCKOMAeMBbIX

OCTaTKOB.

“3penas” HUTb

\ZT/

“loBeHunbHasa” hopma 1

4 5 6 [B|

Puc. 20. P lluka pazmHoxenus (A; peKOHCprKI[I/lﬂ) u ¢opmbl coxpannoctu (b) Bogopociei

Talakania obscura : T — TpuxoM, 4 — 4eXoJI.

Ha ocHOBaHWM TpUBEICHHBIX BBIIIC TAHHBIX, MUKPO(QOCCHIUH BTOPOH IMOATPYIIIEI MOTYT
ObITH COIOCTaBJIEHbl C Haubojiee KOHCEPBATUBHOW TIpYNIOH TOPMOTOHHEBBIX CHHE3EJIEHBIX
Bojlopocieil (unanoOaktepuit). IlodydyeHHble NaHHBIE MMEIOT ONpEAEICHHbIN Hay4HbIM HMHTEepec U
MOryT OBIThb HCHOJB30BaHbl B JajbHEHIIEM JUIsl TPOBEACHMS  MaJCO’KOJOTUYECKUX U
naneoganuanbHbIX UCCIETOBaHUM.

Hanee B paboTe NpPHUBHMIEHO MOHOrpauyeckoe ONHMCAHHE HOBBIX M CTpaTUrpaduyecku
3HaYUMbIX MHUKPO(GOCCHWINHN, YCTAHOBIEHHBIX B OTJIOKEHMSX BHJIIOYAHCKOTO, HENCKOTO U THPCKOTO

TOPU30HTOB BHYTPEHHUX pailoHOB CHOMPCKOI M1aT(hOopMBl.

I'PYIIITA ACRITARCHA EVITT, 1963
Pox Cavaspina Moczydlowska, Vidal, Rudavskaya, 1993
Tunosoii Bu1 — Cavaspina acuminata (Kolosova, 1990), Moczydtowska, Vidal, Rudavskaya,
1993.
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Bunosoii cocras. 4 Buya: C. acuminata (Kolosova, 1990), Moczydtowska, Vidal, Rudavskaya,
1993, Cavaspina majuscula, sp. nov., C. rotundata, sp. nov., C. uria (Nagovitsin et M.Faizullin, 2004),
Moczydtowska et Nagovitsin, 2012 (puc. 21).

Cavaspina Moczydlowska, Vidal et Rudavskaya, 1993
Cavaspina acuminata - TUNoBOI BUA Cavaspina majuscula, sp. nov.

d=30-70 mkm; d=110-210 MKM;

h=3-8 MKm; h=8-12 MKM;

a1=1-2 MKM a1=2-5 MKM

h/d=1/10-1/8 h/d=1/14-1/18

hil
Cavaspina rotundata, sp. nov. Cavaspina uria

d=130-230 MKM; d=80-130 mkwm;
h=10-18 MKwm; h=5-11 mMKwm;
a1=9-25 Mkm a1=4-12 MKkm
h/d=1/10-1/18 h/d=1/12-1/16

Puc. 21. O0uuii mJiaH CTPOEHUsI U OCHOBHbIE MapamMeTpbl pasmepos (d-muamerp 060Ji0uKkH, h-

JUIMHA BBIPOCTA, al — MMPHHA OCHOBaHHUs BbIPOCTa) BUIOB poaa Cavaspina.

Bupa Cavaspina acuminata (Kolosova, 1990),
emend Moczydlowska, Vidal, Rudavskaya, 1993
[pwun. I, Tabn. 1, dur. 1-5.

Baltisphaeridium pilosiusculum Jankauskas: Pynasckast, Bacunbesa, 1989, Ta6u. |, dur. 5, ta6m. 11, dur. 4-7; daiizynuna u
np., 1991, Ta6a. I, dur. 2;

Baltisphaeridium (?) acuminatum Kolosova: Kosnocosa, 1990, ctp. 28, 29, ta6:x. Il ¢ur. 1-3; 1991, ctp. 57, 58, puc. 4.1-3;
Cavaspina acuminata (Kolosova), emend. Moczydlovska et all.: Moczydlovska et all., 1993, ctp. 509, 510, text-fig. 10A-
B; Moczydtowska, 2005, ctp. 294-296, Fig. 6A, B: Moczydtowska et Nagovitsin, 2012, ctp. 13, 14, Fig. 4C,E,F.
Goniosphaeridium acuminatum (Kolosova, 1990), emend. Zhang. et all, 1998, ctp. 28, 32, ¢ur. 8.3.

Onucanue. Menkue cdepudeckue OOOJOYKH, OpPHAMEHTHPOBAHHBIE HE PEryJspHO
pPacnoJIOKEHHBIMU KOPOTKMMH BBIPOCTAMHU, OTKPBITBIMM BO BHYTPEHHIOI MOJOCTh. Jlnamerp
o6onouek 30-70 MxkM. BrIpocThl pefikue, pacuiupeHHbIE B OCHOBAHUHU U 3a0CTPEHHBIE HA OKOHUYAHUSX,
HE COCJIMHSIOTCS OOKOBBIMH CTOpOHAMHU APYT ¢ ApyroM. HaGmromaeMoe KOMIecTBO BBIPOCTOB - OT 6

10 33 (puc. 22; npunoxenue |, radum. 111, ¢pur. 1-5), B cpeanem cocrasnser 10-17. [lnuHa BEIpOCTOB 3-
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8 MKM, MIMpUHA OCHOBAHUS BBIPOCTOB 1-2 MKkM. OTHOIIIEHUE JUTHHBI BBIPOCTOB K IMAMETPY 000JIOUKH
— ot 1/8 no 1/10.

CpaBnenne. OT OCTaJIbHBIX BHJOB poOJia OTIMYAIOTCS 3HAYUTENBHO OO0Jee MEIKUMH
pazMepaMu O0OJIOUKH, a TAK)Ke MPOMOPIHUSAMH Tella - COOTHOIIEHHUEM JUIMHBI BBHIPOCTOB K JUAMETPY
o06omouku (puc. 21).

Pacnpocrpanenue. IlapmmHckas cBuThl boryoOuHckoit 3o0ubl  Hemncko-boryobunckoro
palioHa; XapbICTaHCKas CBUTHI BuiIr04aHCKOM 30HBI, NapmvHCKas cBUTHI Hroucko-llenevnyiickon
30HBI, TOPTUHCKAs cBUTa bepe3oBckoii 30HbI [IpennaTomckoro paiioHa; ypuHckas csuta [laTomckoro
paiioHa; ?keccrocuHCKas cBuTa JIeHa-AHabapckoro paiioHa; BEpXHHI BEHI.

Matepuan. Heckonbko AECATKOB LENBIX M YaCTHYHO JAe()HOPMHUPOBAHHBIX 3K3EMIUISIPOB U3
ckBakuH: YaiikuHckas-367 (rn. 14197 ™), Bepxuentoiickas-780 (unrt.1523.8-1520.8 ™),
Tanakanckas-806 (unt. 1473.9-1467 ™), Hwxuexamakunckas-841 (unHT. 1572.9-1570.5 ™),
Bumtoticko-/[>xkepOunckas-642 (unt. 2208-2169.9 m), -643 (unrt. 2142-2131 m), 3anaanas-742 (ri.
1886.5 m).

Cavaspina acuminata

)

B - L

o W y
N3IMEeHYNBOCTb

Puc. 22. Iosmmop publii psia n3menunBocTr Buaa Cavaspina acuminata.

Bua Cavaspina majuscula, sp. nov.
[Tpun. |, Taba. 11, gur. 6-8.

Goniosphaeridium acuminatum (Kolosova): Zhang et al., 1998, ctp. 28, 32, ¢ur. 8-3;
Cavaspina acuminata (Kolosova), emend. Moczydlovska et all.: Willman et Moczydtowska, 2008, ctp. 522, ¢ur. 9C;
Vorob’eva et al., 2005, ctp. 177, ¢ur. 7-11; Willman et Moczydtowska, 2008, ctp. 24-25, ta6a. 11, 3; Liu et al., 2014, ctp.
44, dwr. 27.
?Cavaspina sp.: I'ony6koBa u ap., 2010, tabu. |, ¢ur. 3.

Ha3sBanue Buaa - o majusculus (ar.) — T0BOJABHO KPYIHBIN, KpymHOBaTHIA. [Ipemmaraemoe

Ha3BaHWEC aKOCHTUPYCT BHHMAHMUC Ha pasMepax 000JIOUKH U BBIPOCTOB, KOTOPBLIC 3HAYUTCIIBHO

NPEBBIIAIOT pa3Mepsl TuIoBoro Buaa Cavaspina acuminata.
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Tonorun — UITJI PAH, 3x3. Ne 11-3; Boctounas Cubups, Hrioiicko-Ilenelimyiickas 30Ha
[TpenmaTtomckoro mporuda, ckB. HimkHexamakuHckas-845, ri. 1571.7 m, o6p. 845/35, np. 35/10;
?7BEpXHUH BEH, HEIICKUI TOPU30HT, BEPXHSS MOJICBUTA APLIIMHCKON CBUTHI.

Onucanue. Kpynusie cpepuueckne o6omouku nuamerpom 110-210 mxm (rosmotun — 200x185
MKM), OTKPBITbIE BO BHYTPEHHIOIO TMOJOCTh. BBIpOCTHI peakue, HE COEAMHSIIOTCS OOKOBBIMU
CTOPOHAaMH JIpyr C JAPYrOoM, HE PEryJspHO pAacIONIOKEHbl Ha IOBEPXHOCTH 000J04KkH. JlmmHa
BbIpoCcTOB — 8-12 MkM (ronotunm — 10-11 MkM), mmpuHa UX OCHOBaHUS — 2-5 MKM (Tosotun — 4-5
MKM). OKOHYaHHUE BBIPOCTOB — 3a0cTpeHHOe. COOTHOIIEHUE JUIMHBI BBIPOCTOB K JUAMETPY 000I0YKU
cocrasisiet: 1/14-1/18 (romorun — 1/18).

CpaBuenne. Ot Giuskoro nmo mopdonorun Buzma Cavaspina acuminata (Kolosova, 1990),
emend Moczydiowska, Vidal, Rudavskaya, 1993 omiuyaroTcs 3HAYUTEIBHO 00J€€ KPYIHBIMHU
pasMepamu 000J109€K, a TAK)Ke COOTHOIICHHEM JUTMHBI BBIPOCTOB K AHaMeTpy 000s10ukH (puc. 21).

3ameuanue. Panee, B cocTaBe YpHHCKOW OMOTHI ObUIM OIUCaHBI chepuueckre 0O0OJOUYKU C
OMM3KMMHU TapameTpamu, oTHeceHHbIe Kk Appendisphaera tenuis (d=165-330 mxwm; h =7-12 mMkm; al=1-
2 mxwm; h /d=1/24-1/27) u Appendisphaera sp. (d=130-225 mkm; h =1-8 mxm; al=0,5-4 mxm; h /d=1/16-
1/28) (Sergeev et al., 2011; ctp. 1002, ¢ur. 5 — 1-6). HeperynspHass opHaMEHTAIHS, a TAK)Ke OJIHU3KUE
pasMepsl U MOpGOJIOTHUS BBIPOCTOB IMO3BOJSIOT BBICKA3aTh MPEIINOIOKEHHE O BO3MOXHOCTHU
oTHeceHust ypuHCKuX ¢opm k Buay Cavaspina majuscula.

Pacnpocrpanenne. Illupoko pacnpocTpaHeHbl B BEpXHEW MOJCBUTE NApUIMHCKOM CBUTHI
Hroiicko-Ilenenyiickoii 30HbI IlpennmaToMckoro paiioHa, OJWH 3K3EeMIULSIp OOHApYyXeH B HIDKHEU
NOJCBUTE NapIIMHCKOM CBUTHI boTyoOmHCKkoM 30HBI Hencko-BoTyoOuHckoro paiioHa; HeNcKui
ropu3oHt, Bocrounast Cubups, BepxHuii BeHn. dopmarus Doushantuo roxwssiii Kutaii, gpopmarms
Tanana u Dey Dey Mudstone FOxHoit ABcTpaiiu, 3JHakapuil.

Martepunan. 99 nenblx M 4YaCTUYHO pa3pyLICHHBIA SK3EMIUIIPOB XOpOLIEW M CpeaHeu
COXpaHHOCTH: | 9K3. - u3 ckB. 3anaaHas-742 (1. 1886.5 M), 79 k3. — u3 ckB. HuxHexamakuHcKasi-
845 (uut. 1571.1-1568.5 ™), 1 k3. - u3 ckB. HmxHexamakuackas-848 (. 1571.5 m), 3 9K3. — U3 CKB.
Huwxnexamakunckas-849 (ra. 1596 m), 13 sk3. — u3 ckB. Hwkuexamakunckas-21302 (rin. 1590 m), 2

9K3. — U3 cKkB. Yailikunckas-367 (ri. 1419.7 m).

91



Bupa Cavaspina rotundata, sp. nov.
[Tpu. I, Ta6a. 1, gur. 9-11.
Tanarium tuberosum Moczydlovska et all.: T'ony6koBa u mp., 2010, Ta6an. Il, dur. 2.

HasBanue Buaa - ot rotundatus (;at.) — 3akpyrjieHHbBIH, OKpyrJjblid. JlaHHOe Ha3BaHUE
XapaKTepu3yeT OKOHYAHHE BBIPOCTOB, KOTOPHIE B MPOTHUBOIOJOKHOCTh TUIIOBOMY BUIY HMEIOT HE
3a0CTpEHHBIE, a MJIABHO 3aKPYIJIEHHbIE OKOHYAHUS.

Tonorun — UT'TJ] PAH, 3x3. Ne Ne |I-4; Bocrounas Cubups, Hrolicko-Ileneiinyiickas 30Ha
[TpenmaTtomckoro mporuba, ckB. HmxHexamakumackas-845, rm. 1571,7 M, obp. 845/35, mp. 35/1;
BEPXHUU BEH], HETICKUI TOPU30HT, BEPXHSS [MOJCBUTA MAPIINHCKOI CBUTHI.

Juarno3. Kpynnueie riaaakocteHHbie 000s04ku guamerpoMm 130-230 mMxm (ronorunm — 170
MKM), OpPHaMEHTHUPOBAHHBIE PEAKUMH, HE PETYJSIPHO PACHOJIOKEHHBIMH BBIPOCTaMHU. BBIpOCThI
CBOOOIHO COOOIIAIOTCS ¢ BHYTPEHHEH MOJIOCTHIO 000JI09KH. KoM4ecTBO BEIPOCTOB Ha 000JI0YKE OT 3
no 6. BeIpocThl HHM3KHE, IMIUPOKOKOHUYECKHE, OKOHYAHHME BBIPOCTOB IJIABHO 3aKpyriieHHoe. [linHa
BbIpocTOB 10-18 MKM, mmpuHa uX ocHOBaHUA — 9-26 MKM. Te ke caMmple ImapaMeTphl JJis TOJIOTHIIA
COCTAaBJIAIOT, COOTBETCTBEHHO, 16-18 MxMm 1 15-17 MKM.

Cpasnenne. OT ocranbHbIX BHIOB poga Cavaspina Moczydtowska, Vidal, Rudavskaya, 1993
OTKCAaHHbIE HOBBIE (DOPMBI OTIMYAIOTCS HU3KUM KOJIMYECTBOM BBIPOCTOB HA MOBEPXHOCTU OOOJIOUKH,
a Taxke (hopMoii caMux BBIPOCTOB (puc. 21).

Pacnpocrpanenune. [lapmmnHckass cBuTa, Henckuil ropu3oHt, Hrolicko-Ilenelinyiickas 30Ha
[Ipeamaromckoro paiiona, Bocrounas CuOupb, BEpXHUI BEHII; YCTh-IIMHEKCKAsT CBUTA, PEIKUHCKUIN
ropus3oHT, Berueronckuit nporud MeseHckol cuHekIu3bl, Bocrouno-EBpomneiickas mmardopma,
BEPXHUH BEH/L.

MatepuaJ. 12 1enbIx 3K3eMIUIIPOB XOPOIIeH COXPaHHOCTH: 2 3K3. - U3 ckB. O3epHas-761 (I
1879.5 m), 4 ok3. — u3 ckB. HmxHexamakumHckas-845 (waHT. 1571.1-1568.5 M), 1 3K3. — W3 CKB.
Tanakanckas-801 (rn. 1478.4 M), 2 5k3. — u3 ckB. Tamakanckas-826 (rim. 1560.8 m) Bocrtounoii

Cubupu u 3 5k3. — u3 ckB. KenbtmeHnckas (uHT. 2648-2601 M) Boctouno-EBponeiickoii miatgopmsl.

Pon Eotyllotopalla Yin L., 1987
Tunosoii Bua — Eotyllotopalla delicata Yin L., 1987.
Bunosoii coctas. 4 Buna: Eotyllotopalla dactylos Zang et al., 1998; E. delicata Yin L., 1987,
E. strobilata (Faizullin, 1998), emend. Vorob’eva, Sergeev et Knoll, 2009; Eotyllotopalla
rarotuberculata, sp. nov. (puc. 23)
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Eotylotopalla Yin L., 1987

Eotylotopalla delicata - Tunosow BuAa

Eotylotopalla dactylos

d=40-50 mkm; d=35-45 mkm;
h=5-8 Mkm; i = h=9-14 mKkwm;
a1=5-10 mkm; a1=6-8 Mkm
h/d=1/6-1/8 h/d=1/3

Eotylotopalla strobilata Eotylotopalla rarotuberculata, sp. nov.

d=50-85 mkm; d=75-130 mMKwm;
h=3-7 MKm; 6 h=4-8 mMkm;
a1=4-7 MKkm; a1=5-10 mkm
h/d=1/16-1/12 ¢ h/d=1/19-1/16

Puc. 23. O0uuii mJiaH CTPOEHUsI U OCHOBHbIE MapamMeTpbl pasmepos (d-muamerp 060Ji0uKkH, h-

JJIMHA BBIPOCTA, 3l — mMpHHAa 0OCHOBaHMS BhIpocTa) BHA0B poaa Eotyllotopalla.

Bup Eotyllotopalla rarotuberculata, sp. nov.
[Tpuan. |, Tabn. V, ¢wur. 1-3.
Lophosphaeridium sp.: T'ony6kosa u ap., 2010, tab. 11, dur. 4.

HasBanue BMIa - IPOM3BOIHOE CIOBO OT rarus (ymar.) — penkmii m tuberculatus (mat.) —
Oyropuarsblii.

Tonorun — UI'TJ PAH, sk3. Ne 1I-8, Bocrounas Cubupb, Hroiicko-Ilenelimyiickas 30Ha
[Ipeanmatomckoro mporuba, ckB. HwknexamakuHckas-21302, rin. 1590 m, o6p. 13, np. 3792/1;
BEPXHUU BEH], HETICKUI TOPU30HT, BEPXHSS MOICBUTA MAPIINHCKON CBUTHI.

Onucanme. Cdepuueckue TIAAKOCTEHHbIE (QOPMBI, OpPHAMEHTHPOBAHHBIE HEPETYISIPHO
PacIIoI0KEHHBIMU BBIPOCTaMHU-0yropKaMu, OTKPBITBIMU B TIOJIOCTh 000J7109KH. KOJm4ecTBO BBIPOCTOB
B cpeaHeM — 5-16. BeIpocThl HHM3KHE, UX OKOHYAHUS - IUJIABHO 3aKpyrJieHHbIE. J[mameTp 00oouex
cocraBisger 75-130 mxMm (rosotun — 105x130 Mkm). Bricota BbIpocTOB KosebneTcst B npezaenax 4-8
MKM (TOJIOTUT — 6-8 MKM), a IIIMpHUHA OCHOBaHUS BBIPOCTOB - 5-10 MkM (romotum — 6-10 MKMK).

Cpasuenne. Ot Buja Eotyllotopalla strobilata (Faizullin, 1998), emend. Vorob’eva, Sergeev
et Knoll, 2009 orminyaroTcsi HECKOJBKO 0OoJiee KPYMHBIMH pa3MepaMu 00O0JIOYeK, a TaKKe

HECPCTYJPHBIM XapaKTCPOM OPHAMCHTAIIUU U 0oJiee HU3KUM KOJIMYECTBOM BBIPOCTOB Ha 000JI04Ke.
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PacnpocTpanenne. [lapmHckass CBUTHI HEINICKOTo Topu3oHTa; boTryobOuHckas 30Ha Hercko-
BoryoOunckoro paiiona, Hroiicko-Ileneiinyiickas 3ona [IpeanaToMckoro paifoHa; BEpXHUI BEH]I.

Marepuan. 6 1enbIX DSK3EMIUIpPOB XOpOIIeW coxpaHHOocTu: | 3K3. - U3 CKB.
Hwxnexamakuackas-21302 (rin. 1590 m), 1 k3. — u3 ckB. Tamakanckas-801 (1. 1478.4 m), 2 9k3. — U3
ckB. 3amanHas-741 (. 1820 m), 1 3k3. — u3 ckB. [leneiinyiickas-750 (ri. 1836 m), 1 9K3. — U3 CKB.

Butoiicko-/Ixepounckas-642 (uut. 2213.4-2221.6 m).

Pox Tanarium (Kolosova, 1991), emend. Moczydlowska, Vidal, Rudavskaya, 1993

Tunosoii Bux — Tanarium conoideum (Kolosova) emend Moczydtowska, Vidal, Rudavskaya,
1993

Bunosoii cocras. 10 Bumos: Tanarium araithekum (Zang in Zang and Walter, 1992), emend.
Grey, 2005, Tanarium conoideum (Kolosova, 1991) emend. Moczydtowska, Vidal et Rudavskaya,
1993, T. digitiformum (Nagovitsin et M.Faitzullin, 2004), comb. nov. Sergeev et al., 2011, T.
longodactylusi, sp. nov., T. longitubulare Liu et al., 2014, T. megaconicum Grey, 2005, T.
paucispinosum Grey, 2005, T. pluriprotensun Grey, 2005, ?T. pycananthum Grey, 2005, T. tuberosum
(Moczydtowska, Vidal et Rudavskaya, 1993), emend. Moczydtowska, 2005,

Bupx Tanarium longodactylusi sp. nov.
[Mpuan. 1, Tabn. IX, ¢ur. 1-8.

HasBanue BHaa — mpowusBogHoe ciaoBo oT longus — mamunbeii u dactylus — mamer; (iar.).
[Tpennaraemoe Ha3BaHHE XapakTepusyeT (JOpMy BBIPOCTOB.

Tonorun — UITJ PAH, »sk3. Ne II-9; Bocrtounas Cubups, Hroiicko-Ilenenyiickas 3oHa
[TpennmaTomckoro paiiona, ckB. Huxne-xamakunckas-848, ri. 1571.5 m, 06p. 22, np. 3766/1; Bepxuuit
BEH/I, HETICKUI TOPU30HT, XapbICTAHCKAsl CBUTA.

Onucanmne. Coepuyeckre TIaJIKOCTEHHbIE OO0OJOYKH, OPHAMEHTHPOBAHHBIE HEPETYJSPHO
pacIoIOKEHHBIMH, OIMHOYHBIMU, HE BETBSIIMMHCS BBIPOCTAMH, OTKPBHITHIMH BO BHYTPEHHIOKO
MOJIOCTh. BBIPOCTHI MaNbIEeBUIHON (POPMBI, MIMPOKHME B OCHOBAaHWUH M IUIABHO 3aKpYyIrJIEHHBIE Ha
OKOHYAHHUSAX, MMEIOT BbIIEP’KAaHHYIO LIMPUHY BBIPOCTOB Ha BCeM ero mnparskeHuu. KoamuectBo
BBIpOCTOB — OT 4 1012. JluameTp 000JI0UYEeK y pa3HBIX K3eMIUIIpoB u3MeHsercs ot 95 1o 190 Mk,
JuTHA BBIPOCTOB — 85-130 MKM, mmuprHa OCHOBaHUS BHIPOCTOB — 21-35 MkM. Te ke mapameTpsl Uis
TOJIOTHIIA COCTaBIISIOT, COOTBETCTBEHHO, 120-150 mxm, 120-100 MmxM 1 25 MKM. OTHOIICHHE JIJIMHEI
BBIDOCTOB K jauamerpy oOosouku - 1/1-1/5. BHyTpuBMmOBas H3MEHYHMBOCTH TPOSBISIETCS B

KOJIMYCCTBEC BBIPOCTOB, Ha6JIIO,Z[aCMBIX Ha MOBCPXHOCTH 000JI0YKH (pI/IC 24)
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CpaBnenne. OnMuceIBa€MBIX TaKCOH OTJIMYAETCs OT BUAOB poma Tanarium (Kolosova, 1991),
emend. Moczydtowska, Vidal, Rudavskaya, 1993 niauHHBIME BEIPOCTaMU MATBLEBUIHON (POPMBI.

PacnpocTpanenue. XapbiCTaHCKasi CBUTAa BEPXHErO IMMOATOPU30HTA HENCKOTO TOPHU30HTA,
Hroiicko-Ilenenyiickas u Bumouanckas 30Hbl [IpeamaTomckoro paitona, Bocrounass CuGups,
BEPXHMI BEH]I.

Martepuan. 39 1enblX M YAaCTUYHO PAa3pPYIICHHBIX SK3EMIUIAPOB W3 CKBaXWH HrbkHe-

xamakuHcKass-848 (ri1. 1571.5 m), Bumoiicko-/xxepounckas-642 (unt. 2173.1-2169.9 m).

d=95-190 mkwm; Tanarium longodactylusi, sp. nov.
h= 85-130 mMKwm;

al1=1-2 MKwm;
h/d=1/1-1./1.5

M3MEHYNBOCTb

»
»

Puc. 24. O0muii IJIaH CTPOEHHsI H OCHOBHBIE MapamMeTpbl pa3MepoB (d-muamerp 060J109KkH, h-

JUIMHA BBIPOCTa, al — MMpHHA OCHOBaHMs BhIpocTa) BUI0B poaa Eotyllotopalla.

Pox Verruculatasphaera, gen. nov.

Ha3Banme poaa - ot verruculatus (sat.) — Menko0opoiaBuaThIid.

Tumnosoii Buax — Verruculatasphaera protea, sp. nov.

Muarno3. Cdepuueckue r1naakue  0OOJIOUKH, OPHAMEHTHUPOBAHHBIE  HEPETYNSIPHO
PacHoJIO)KEHHBIMU BBIPOCTAMU-0YTrOpKaMHU, COAEpk AIIMMU TEMHbIE OECCTPYKTYpHbIE YIUIOTHEHUS.
BeipocThl cB0OOOIHO COOOIIAOTCS ¢ BHYTPEHHEH MOJIOCTHIO 000IOUYKH.

Bupgosoii coctaB. TumnoBoii By,

CpaBHenme. biuskue mo Mopdoiaoruu BBIPOCTHI-OYTOPKH XapaKTEpHbI JUIsl MPeICTaBUTENeH
pona Eotylotopalla Yin L., 1987. OnHako, B OTIIHYHE OT IMOCJCIHET0, ONMMCHIBAEMbIC HOBBIC (hOPMBI
UMEIOT 3HAUUTENIbHO OoJjiee KpYIHBIE pa3Mepbl 000JI0YEK, COAEp)KaT TEeMHble YIUIOTHEHUS BHYTPHU
BBIPOCTOB, a TAK)K€ OTIMYAIOTCS BHICOKOH BapuabeIbHOCTHIO BBIPOCTOB, MPOSIBIISAIOLICHCS B CTEIIEHU
BBIPQXEHHOCTH M XapaKTepe pacloyioKeHUs UX Ha 000JI0UKe.

Pacnpocrpanenne. Crormkepckuit, Ilpenmaromckuii, Hencko-boryoOunckuii paiioHbl

Boctounoit Cubupu, HeTCKUid TOPU30HT, BEPXHHIA BEHI.
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Bupa Verruculatasphaera protea, sp. nov.
[Mpumn. |, Tabn. XII, ¢pur. 3-9.

Ha3zBanme Buaa - ot proteus (Jiat.) — mepeMeHYEBbIi, HETOCTOSHHBIH.

Tomorun — UITJ PAH, sx3. Ne II-5; Bocrounas Cubups, CrOTIKepcKuidl pailoH, CKB.
Haxsinckas-2950, i 3062,5 M, o6p. 2950-2, mp. 2/1; BepxXHUil BEHI, HEICKHA TOPU3OHT,
XapbICTAaHCKas CBUTA.

Onucanue. Kpymaeie rinankue chepudeckue 06o0mouku auamerpom 340-650 MM (TojoTHIT —
480 MKM), OpHAMEHTHPOBAHHBIE HEPETYISPHO PACHOJIOKEHHBIMH BBIPOCTAMU-OyropkaMu, cBOOOIHO
COOOILAIOIIUMUCS € TMOJIOCThI0 000J704YKU. [[MHA BBIPOCTOB B CpEeIHEM COCTaBisieT 25-55 MKM, a
mmpuHa ux ocHoBaHus — 10-25 Mkm. OKOHYAHHS BBIPOCTOB — INHUPOKHE, TUIABHO 3aKPYTJICHHBIC.
BHyTpu BBIPOCTOB HAOMIOJAIOTCS TEMHBIE, OCCCTPYKTYpHBIC YIUIOTHEHHs cheprueckoir (GopMsl,
MOBTOPSIONINE UX KOHTYpHI. J[JIsl mpencTaBuTeNei 3TOro BHUa XapaKTepeH BBICOKUN MOIMMOPQU3M,
MPOSIBIISIONIUICS B CTENEHU BBIPAKEHHOCTH, pa3Mepax M KOJIMYECTBE BBIPOCTOB Ha IMOBEPXHOCTHU
o0Oosiouek. B wu3ydyeHHOM Marepuane MNPUCYTCTBYIOT JK3EMIUIAPbl OT IOYTHU IJIAJKHUX, HESIBHO
OpHAaMEHTUPOBAHHBIX (HOPM, BBIPOCTHI KOTOPBIX JIUIIIb HAMEYAIOTCS 3a CUYET MPHUITOJHATHIX YYaCTKOB
CTEHKU OOO0JIOUKH JI0 3K3EMIUISIPOB, BBIPOCTHI KOTOPHIX C(HOPMHUPOBAHBI B OTUETIMBO BHIPAKECHHBIC
oyropku-6opoaasku (puc. 25; npunoxenwue |, Tadba. XIl, pur. 3-9).

Pacnpoctpanenne. HwxHss mojcBuTa OIOKCKOM CBHUTBHI THPCKOIO TOPHU30HTA, bIHAXCKas,
XapbICTaHCKasl, MapIIMHCKAsi CBUTHI HENCKOro ropusoHTa; Crorpkepckuil paiioH, Buaroyanckast 30Ha
[TpennaTomckoro paiiona, [lpunencko-Hemnckas 3ona Herncko-boTyoOunckoro paifona, BEpXHUIN BEH.
Crapopycckas CBUTa, peIKHHCKUM TOPU30HT CeBepo-3amajia Pycckoi minThl, BEpXHUM BEH/I.

Martepuadn. 64 1enbIx U YaCTUYHO pa3pyLIEHHBIX K3eMIUIIpoB U3 ckB. HakbiHckas-2950 (T.
3062.5 m), 7 sx3emrutsipoB u3 ckB. [romanckasn-2910 (unT. 3415.3-3414.8 M), 12 5K3eMIUISIPOB U3 CKB.
Cpenne-blrpiartinackan-2230 (rir. 3421.4 m), 1 sx3emiuisap u3 ckB. BepxHedoHckas-96 (1. 1646.5 m);

Bocrounas Cubupsb.
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Verruculatasphaera protea, sp. nov.

d=340-650 mMkMm;
h=25-55 MKM;
a1=10-25 Mkm

Puc. 25. O0muii nJiaH CTPoeHHsI U OCHOBHbIE MapaMeTphbl pa3mepoB (d-muamMerp 000J104KH, h-

JUIMHA BBIPOCTa, al — mMpuHa ocHOBaHUs BbIpocTa) Buaa Verruculatasphaera protea, sp. nov.

Pox Uniexcrescentia, gen. nov.

Ha3zBanme poaa - ot UNi- (J1at.) — oJIH, OJJMHOYHBII U eXCrescentia - BIPOCT.

Tunosoii Bux — Uniexcrescentia tubulosa, sp. nov.

Juarno3. Cdepuyeckre TIIaAKOCTCHHbIC OOOJOYKH C OJMHOYHBIM KPYIHBIM TpyOYaThbIM
BBIPOCTOM IPSMOYTOJIbHO# ()OPMBI, OTKPBITHIM BO BHYTPEHHIOIO ITOJIOCTb.

Bupnosoii cocras. Tunosoi Buz.

Cpasuenne. Ot npenacraBuresei poga Ceratosphaeridium Grey, 2005, onrcbiBaeMblie HOBBIE
(GOpPMBI OTIMYAIOTCS XapaKTEpPHOW TPSAMOYrosbHOW (OPMON ¥ 3HAYMTENBHO OoJiee KPYIMHBIM
pa3MepoM BbeIpocTa-TpyOKu. B oTimuune ot aBcTpanuiickoro poaa Sticcasphaeridium Zang. et al., 1992
000JI0YKH OPHAMEHTUPOBAHBI OJJAHOYHBIM KPYITHBIM BBIPOCTOM.

Pacnpocrpanenne. Hencko-boryoOunckuii, Ilpeqnaromckuii paiionst Bocrtounoit Cubupw,

HEICKUI TOPU30HT, BEPXHUU BEH.

Bux Uniexcrescentia tubulosa, sp. nov.
[Mpua. 1, Tabn. XIV, ¢wur. 7-9.
HazBanue Buaa - ot tubulosus (nar.) — TpyOuaTsIii.
T'onorun — UT'TJ PAH, sk3. Ne 11-6; Boctounas Cubups, Hroiicko-Ileneiimyiickas 30Ha
[TpenmaTomckoro paiona, ckB. HimkHexamakuHckas-849, rio. 1605 m, o6p. 20, np. 3761/1; Bepxuuii

BC€HA, HETICKH TOPHU30HT, BEPXHIA IOJACBUTA HapIHHHCKOﬁ CBUTHI.
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Onucanne. Chepuueckue TIIAAKOCTEHHBIE (OPMBI C OAMHOYHBIM TPYOYaThIM BBIPOCTOM,
CBOOOJTHO COOOIAIONIMMCS ¢ BHYTPEHHEH IMOJIOCTHIO 000JI0UKU. BBIPOCT KpyIMHBINA, MPSIMOYTOIbHOMN
¢dopmbl. OKOHYaHHE BBIPOCTa pe3koe, 0e3 cyxeHus. Ilapamerpsl pa3MepoB TOJOTHIA COCTABIISIIOT:
nuamerp obosnouku (d) — 225 MM, BeicoTa BhIpocTa-TpyOKn (h) — 110 MKM, mUpHHA OCHOBAaHHUS
BbIpocTa (al) — 70 MKM, mmpuHa OKOHYaHHS BhIpocTa (a2) — 90 MKM, OTHOIICHHE JIJTMHBI BBIPOCTA K
nmuHe obosouku (h/d) — 1/2. Dtu e mapameTpsl Uit BTOPOH U TPeTheil 000J0YKH COOTBETCTBEHHO
cocrasisior: d — 155 mMxm, h — 60 mxMm, al — 35 MxMm, a2 — 25 mxm, h/d — 1/2,5; d — 145 mxm, h — 40
MKM, al — 30 mMxm, a2 — 18 mxm, h/d — 1/3,6 (puc. 26).

Pacnpocrpanenue. [lapuimHckas cBuTa Henckoro ropu3onTta; Hroiicko-Ileneliayiickas 30Ha
[Tpeamaromckoro paiiona, boryobunckas 3ona Hericko-botyoObunckoro paiiona, BEpXHUI BEH]I.

Matepuan. 3 LenbIX SK3eMIUIIpa XOpOIIeH COXpaHHOCTH M3 CKB. HipkHexamakmHckas-849

(rn. 1605 m), [eneitnyiickasa-750 (ri. 1836 m), Yaiikunckasn-367 (rin. 1419.7 m).

Uniexcrescentia tubulosa, sp. nov.

d=225-155 mkm;
h=110-60 MKMm;
a1=70-35 mkm; a2=90-25
h/d=1/2-1/2,5

Puc. 26. O0muii NJiaH CTPOEHHsI U OCHOBHbIE MapaMeTpbl pa3mepos (d-muamerp 000J04KkH, h-
JAJIMHA BBIPOCTA, 8l — IMPHHA OCHOBAHMSA BBLIPOCTA, &2 — IMPHHA OKOHYAHHUS BBIPOCTA) BHAA

Uniexcrescentia tubulosa, sp. nov.
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Pon Bicortex, gen. nov.
Gen. et sp. indet. 1.: Tony6xoBa u ap., 2010, tabux. I, ¢ur. 5, Tabun. 11, dur. 9.

Ha3zBanue poaa - ot bi- (;1at.) - qBoiiHoi#t 1 cortex (saT.) - o6osouKa.

Tunosoii Bux — Bicortex mutabilis, sp. nov.

JMuarno3. Cdepuueckre 000J0YKH, COCTOSIIME M3 TOJCTOTO BHYTPEHHETO Tella-Karcylbl U
BHEIIIHEHW TOHKOH AJIacTUYHON 00oouku. BHemHssi 000109Kka MMeeT BOJHUCTBIM, HEPOBHBIN Kpai,
00pa3oBaHHbI 32 CUET HEPABHOMEPHOTO MPUJICTaHUSI K BHYTPEHHEMY TEITy.

Bupaosoii coctaB. Tunosoi By,

Cpasuenne. Ot mpexacraButencii poma Pterospermopsimorpha Timofeev, 1966, emend.
Mikhailova et Jankauskas, 1989 oriuuacrcs He BbIAEP:KaHHOMN M0 MOP(OIOrHH BHEIIHEH 000I0UKOIA,
KOTOPAasi UMEET BOJIHUCTBIN, HEPOBHBIN Kpal.

Pacnpocrpanenue. Crormxepckuid, Ilpenmaromckuii, Hemncko-boryoOunckuii  pailoHbI

Boctounoii Cubupu, HEeTCKUii TOPU30HT, BEPXHUN BEH].

Bup Bicortex mutabilis, sp. nov.
[Tpun. I, Tabn. XV, ¢ur. 4-11

Ha3sBanue Buaa - or mutabilis (ar.) — u3MeHUYHBBII, HEITOCTOSIHHBIIA.

Tonorun — UIT'T PAH, sk3. Ne 11-2; Boctounas Cubupsb, Hroiicko-Ileneinyiickas 30Ha
[Tpeamaromckoro paiiona, ckB. Osepnas-761, i 1879 m, o0p. 210, mp. 1953/4; BepxHwmii BeHs,
HETICKUI TOPU30HT, HIKHSIS TIOJICBUTA IMAPIITUHCKON CBUTHI.

JAuarno3. Cdepuueckre (GOpMbI, COCTOSIINE W3 BHYTPEHHETO TeJla-KarCysibl M BHEITHEH
obonouku. Bayrpennee teno auamerpom 85-365 Mkwm (ronotun — 260 MKM) riaikoe, TOJICTOe, Jalle
BCEro cJ1ab0 MpOo3pavyHOe UM HETPO3pavyHOe, BHEIIHUNA KOHTYp YeTKHUil, poBHbIN. BHemHsAs 0o0omouka
rJ1ajgKas, TOHKas, 3JacTU4Has, OHA MPOM3BOJIBHO TpUJIEraeT K BHYTPEHHEMY Tely, o0pasys
pa3HooOpa3HbIe 10 OYEpTAaHUSAM IUIABHO 3aKpyriieHHble noiychepsl. /luamerp BHemIHel 0005104KH
cocraBisier 120-440 MkM, y ronotumna — 325 MM (puc. 27).

Pacnpocrpanenne. HuxHss moacBuTa OFOKCKON CBUTHI TUPCKOTO TOPH30HTA, Oeclopsxckas,
BIHAXCKasl, XapbICTAHCKas, KypCOBCKas M MapIIMHCKas CBUTHI HENCKOro ropu3oHTa; CrorIKepcKuii
paiion, Bumouanckas 3ona [IpeanaTomckoro paiiona, IIpunencko-Hernckas u boryoOuHCKast 30HBI
Hencko-boryoOuHckoro paitoHa; BepXHHI BEH.

Martepuain. JlecaTKy LENbIX U YACTUYHO PA3PYUIEHHBIX SK3EMIUIIPOB XOPOUIEH COXPaHHOCTH
u3 ckBaxuH: Dinkckas-3430 (unt. 2241.3-2235.3 ™M), Hakbiackas-2950 (1. 3062.5 m), JronaHckas-
2910 (rn. 3414.8 M), Meukckasn-2231 (uHT. 4669.8-4666.35 M), Cpenne-blreiartiackas-2230 (uHT.

3426.4-3420.7 m), CeBepo-FOperunckas-1591 (unt. 1962.3-1958.1 ™M), [leneitnyiicka-750 (ra. 1836
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M), 3amagHas-741 (rn. 1820 m), Tamakanckas-806 (uHT. 1584.2-1467 M), -823 (Ti1. 1536 ™), -826 (1.
1560.8 ™M), Hmxuexamakunckas-841 (uat. 1572.9-1570.5 ™), -843 (unt. 1508.7-1499.4 ™), -845
(1571.7-1567.8 m), O3epHas-761 (unt. 1881-1867 ™).

Bicortex mutabilis, sp. nov.

d1= 85-365 MKM;
d2-120-440 mkm

Puc. 27. O61muii NJiaH CTPOeHUs1 U OCHOBHbIE MapaMeTpbl pa3MepoB (d1-1uamMeTp BHYTpPeHHEro

Tesia, d2 — nuaMeTp BHemHei 06oJ10uku) Buaa Bicortex mutabilis, sp. nov.

HUTYATBIE BOAOPOCJIHN
Ornea Cyanobacteria Stanier et al., 1978
Hoakaace Nostocobacteridae A.W. Bennett, G. Murray, 1889
IMopsinok Oscillatoriales Vines, 1894
Pox Nepia, gen. nov.

Ha3Banue poaa — JaHO MO HENCKOMY PETMOHAIBHOMY TOPH30HTY, B OTJOKEHHUSIX KOTOPOTO
0OHapy>KEHBI OMTUCHIBAEMBIE (POPMBI.

Tumnosoii Bux — Nepia calycina sp. nov.

I[I/Ial"H03. O,[[HOpSII[HLIC, HEBCTBAIUCCA MHOT'OKJIICTOYHBIC T'OMOLIMTHBIC TPHUXOMBI B YCXJIC.
Kietku opHOTHNHBIE, KOPOTKHE, LMIUHAPUYECKOH (opmbl. ['OpMOroHMM YalIeBUAHOH, pexe
OOYOHKOBHJIHOM (OpMBI, KOpOTKHE. B Tpuxomax comepkarcs Menkue chepudeckre BKIIOUYCHHS,
CKOHIICHTPHUPOBAHHBIC, TIPCUMYIICCTBCHHO, B 007aCTH  COYIECHEHUS COCCOAHUX TOPMOI'OHHUCB.
Pa3sMHoOKeHne — BereTaTuBHOE.

Bunosoii cocrtaB. Tunosoi BuI.

Cpasunenne. Ot npeacrasurencii poga Oscillatoriopsis Schopf, 1968, emend Butterfield, 1994

OTIIMYAOTCA HAJTUYIHUEM YCXJIa U XaPaKTCPHBIX C(I)epI/ILIeCKI/IX 06pa30BaHPII>i, Ooiee KOPOTKHUMHU
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KJIETKaMH, YaIleBHIHOW (OPMOIi TOPMOTOHHUEB, a TAKIKE 3HAUUTEIHFHO OoJiee KPYITHBIMH pa3MepaMu
tpuxoma. Ot moHOBUOBOTO poxa Striatella Assejeva, 1983 onmceiBaeMble HUTYATBIE BOJOPOCIH
OTJIMYAIOTCS HAIMYMEM KOPOTKUX TOPMOTOHMEB YallIeBUAHOM (YOPMBI, IPUCYTCTBUEM CPEPHUSCKIX

o0pa3oBaHMil BHYTPHU TPHUXOMOB, a TaKxke 00Jiee KOPOTKUMU KIIETKaMH.

Bua Nepia calycina, sp. nov.
[Mpun. I, Tabn. XVII, pur. 1-14.

Hasanme Buaa - ot calycinus (mar.) — uwameBuansiii. Ha3Banue xapaktepusyer (opmy
TOPMOTOHHSI.

Tonorun — UT'TJ PAH, sk3. Ne 1l-7; Bocrounass Cubups, Hroiicko-Ileneiimyiickas 30Ha

[TpenmaTomckoro paiiona, ckB. Hmwkuexamakunackas-21301, rim. 1592 m, o6p. 4, nip. 2947/2; Bepxumii
BEH]I, HETICKUI TOPU30HT, BEPXHSS [MOJCBUTA MAPIINHCKON CBUTHI.
JMuarno3. OauHOYHbBIC, HEBETBSAIIUECS, IPSIMbIE WM CIa00M30THYTHIE, MHOTOKJIETOUHBIE TPUXOMBI B
yexse. Habmonaemas nuaa ¢parMeHToB HUTEH - 10 0.8 MM. UeXou MIoTHBIN, pEIKO COXPAaHSETCs B
uckonaeMoM coctosiHuu (npuinoxenue 1, Tadn. XVII, ¢ur. 11). Hlupuna HuTel BbIACPKUBACTCS HA
BCEM NPOTSHKEHUHM TPUXOMAa U JJIsl Pa3HbIX 3K3eMIUIsipoB cocTtaBisier oT 48 mo 110 mxm. Knerku
KOPOTKHE, OJMHAKOBBIE MO ¢dopMe u pasmepaM, 10 2-3 MKM JiuHOW. [lomepeuHbie meperopoaku
KJIETOK YETKHME, COXpaHsIOTCs He Bceraa. PasmHokeHue — BereratuBHoe. HuTu pacnagarorcst Ha
OTJIE/IbHBIE YYAaCTKU — TOPMOIOHUH, KOTOPBIE 3aT€M OTIEISIIOTCS OT TpUXOMa M, 00pa3yloT HOBBIE
opranusmsl (puc. 19). T'opmoronuu miuHO#M 30-52 MKM, GOYOHKOBHIHOM WMIIM YallleBHIHONU (HOPMBI,
yaile BCEro IUIaBHO 3aKpYyIJIEHHbIE B OCHOBAHMHM W OBAJIbHO-YIUIOIIEHHBIE B BEPXHEW €€ 4acTu
(mpunoxenune 1, Tabm. XVII, ¢ur. 1-6). Tpuxombl cojepkaT MHOTOYHUCICHHBIC C(HEpUUCCKUE
00pa3oBaHusl AMAMETPOM OKOJIO | MKM, KOTOpBIE pacIoyiaraioTcs, riIaBHBIM 00pa3oM, B OOJacTH
COUJIEHEHHUs COCEJIHMX TOPMOTOHUEB, PEXKE BAOJb MOMEPEYHBIX NEPETOPOJOK KIETOK. B rckonaemom
MaTepuase BCTPEUYaloTCs KaK OTIENbHbIE, W30JMPOBAHHBIE TPUXOMBI, TaK U (PparMEeHTHl KOJOHHUHU.
Maronoo0HbIe KOJIOHWUU CJIOKEHBI CITyTaHHBIMH, HE3aKOHOMEPHO TMEpPeIyIeTEeHHBIMU HUTSIMU
(mpunoxenwue 1, Tadbn. XVII, ¢pur. 16).

Pacnpocrpanenue. Ilapmmuckoit csutel Hroiicko-llenelinyiickoin 30HbI IIpenmaromckoro
parioHa; XapbICTaHCKas cBuUTa BumrouaHckod 30HBI [IpenmaTomckoro pailoHa, HENCKUNA TOPU30HT,
BEPXHHI BEH]I.

Martepuaan. Jlecatku ¢pparMeHTOB HUTYATBIX BOJOpOCIEel M3 ckBaxuH: YaiikuHckas-367 (Ti.
1419.7 m), Huxnexamakunckas- 843 (unt. 1508.7-1499.4 m), -844 (r1. 1706 m), -845 (unt. 1680-1557
M), - 849 (uHT. 1605-1596 ™M),- 21301 (1. 1592 ™), -21302 (rn. 1590 ™), Bunroiicko-/xepounckas-

642 (unT. 2221.6-2169.9 ™).
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Pox Talakania Kolosov, 1983
Tunosoii Buja — Talakania obscura.
Juarno3. MHOropsiiHble, OJHOTUIIHBIC, HEBETBAIIMECS TPUXOMBI B IUIOTHOM uexje. TPHUXOMBI -
MHOTOKJICTOYHBIE, IIEPErOPOJKHA KIETOK - dYeTkwe. KIeTKH OJMHAKOBBIE IO MOPQOJIOTHH,
IPAMOYTOJBHOM (OPMBI, BBITSHYTHI B JUIMHY. BHYTPH KIETOK YacTO COJEPXKATCS TEMHBIE
OecCTPYKTYpHBIE YIIJIOTHEHUSI, TOBTOPSIOIIHE UX GopMmy.
BunosBoii cocraB. Tuosoi Bu.
CpaBuenne. OT MHOTOPSIIHBIX JAOKeMOpHiiCKHX Bojgopocieii poma Polytrichoides Hermann, 1974,

emend. 1976 orTiu4aroTCs KJICTOYHBIM CTPOCHUEM TPUXOMOB U HAJTMYHEM OOLIETO YexJia.

Bupn Talakania obscura Kolosov, 1983, emend.

[Tpuan. |, Tabn. XX, ¢wur. 1-11.
Talakania obscura: Kosocos, 1983, c. 945, puc. 1, ¢ur. 1 a, 6, B; Konocos, 1984, ¢. 65-66, tabin. XX, ¢wur. 4, tabn. XXI,
¢wur. 1, Tabn. XXII, ¢ur. 1; F'onybxosa u ap., 2010, c. 12, Ta6un. 11, pur. 11, 12; F'onydkosa u ap., 2012, ¢. 593, dur. 3;
Tl'omy6xoBa, Ky3uernos, 2014, c. 139, tadx. IV, ¢ur. 6; Haropunus, Koures, 2015, c. 754, puc. 4, ¢ur. 1-11.
Talakania diluta: Konocos, 1983, c. 945, puc. 1, ¢ur. 2; Konocos, 1984, c. 66-67, tabn. XXII, dur. 3.
Talakania sp.: Konocosa, 1990, Tabx. 5, ¢ur. 2.
Talakania diversa: Komocos, 2014, c. 109, ta6a. XVIII, ¢ur. 1
Arctacellularia doliformis: Cranesuu u ap., 2015, ¢. 129, puc. 3, ¢ur. 12.
Arctacellularia sp.: Cranesuy u nip., 2015, c. 129, puc. 3, ¢wur. 13.

TI'onorun — UTTABM CO PAH (ctapoe na3panue uaH-Ta IO CO AH CCCP), 3x3. Ne 87-82;
Poccus, Bocrtounas CuOups, baiikano-Ilatomckuit perunon, Ilpennaromckuii paiion, Hroiicko-
[Teneiinyiickas 30Ha, ckB. TamakaHckas-809, unt. 1364.0-1371.2 m, mp. 427-81(0); BepxHUl BeH,
HETICKUI TOpU30HT, mapiinHckas cButa (Komocos, 1983, c. 945, puc. 1, dur. 1a, 0, B).

Onucanue. MHOTOPSITHBIC, OJHOTUITHBIC, MPSMBIC MU U30THYTHIC, HEBETBSIIUECS TPUXOMEI,
3aKJTFOYCHHBIC B TUIOTHBIA Y€XOJI, PEAKO COXPAHSIONIMICS B UCKOTIAeMOM COCTOSIHMH. MakcuMaabHast
HaOmoaemasi JuiMHa (parMeHTOB HHUTEH cocTaBmia 4 MM. TpHXOMBI MHOTOKIETOouHBIe. KieTku
OJIMHAKOBbIE T0 (hopMe U ONM3KHE MO pa3Mepam, MpsSIMOYroibHON (Gopmbl. [[nrHa KIeTok B 2 pasa
MPEBBINIACT MIUPHUHY, B SIUHUYHBIX CIydasx paBHa eil. [leperopoku KIIeToK - 4eTkue. J[immHa KiIeTok
y Pa3HBIX IK3EeMIUBIPOB U3MEHAETCS B Iipeenax oT 3.5 1015 MM, mupuHa — ot 2.5 10 7 MKM. BHYTpH
KJIETOK 4YacTo HaOMIOJaroTCsS TEeMHbIe OECCTPYKTYpHBIC VIIJIOTHEHUST HE SCHOTO TeHEe3Hca,
noBTOpstole ux ¢popmy. KomndecTBo TpUXOMOB B My4Ke HEMOCTOSHHO, B CpelHeM cocTaBisieT 6-10

SK3CMILIAPOB. B wmckomaeMoM COCTOSIHHH BOOOPOCIIN COXPAHAIOTCA B BHUAC OJWHOYHBIX TPUXOMOB,
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My4YKOB HUTEH miu ckoruieHui. [locnegHee yka3biBaeT Ha CIIOCOOHOCTH BOJOPOCIEH 0Opa30BBIBATH
KOJIOHUU. THIT pa3MHOKEHUS HE U3BECTCH.

3ameuanne. B cocraBe pona Talakania 6wuto BeieneHo Tpu Buaa: T. obscura, T. diluta u T,
diversa (Komocos, 1983; 2014). DTu TakcOHBI MMeIH OH3K0e MOP(OJOTHUECKOE CTPOCHHE U
pasmepbl. Tak, JyiMHa W IIUpUHA KJIETOK Yy MpeJCTaBUTENed Buaa 1. obscura ompenensiach B
uHTepBasiax 6.72-18.4 MkMm u 2.3-5.6 MKM coOTBeTCTBEHHO. Te ke camble mapamerpsl qis 1. diluta
cocrtaBwii 7.6-10.4 mxm, 2.4-3.36 mxm u mis T. diversa — 5-15 mxMm 1 1.5-3.1 mxMm. KonuuectBo
HHUTEH B Iy4yKe JUTS BCEX TPEX BUIOB HE MpPEBbINIaio 8 sx3emmuisipoB. B otnuyme ot T. diluta, tumosoit
By T. obscura ObUT yCTAHOBJICH MO HAIMYMIO TEMHBIX BHYTPHUKICTOUHBIX yrutoTHeHHH (Koiocos,
1983). Onmcannblii mo3aHee Bux T. diversa Takxke cojepikall TeMHbIE 00pa30BaHHs BHYTPH KIICTOK, HO
OTJIMYAIICS «Pa300IIEHHOCTHIO (Pa3ABUHYTOCTBIO, PACIIONOKEHHEM HAa HEKOTOPOM PACCTOSHUU APYyT
OT Jpyra) KJIETOK B psAJax; HECOMPHUKACAIOIIUMHUCA JPYT ¢ ApYroM KieTouHbiMu psaamu» (Komocos,
2014, ctp. 109). AHanu3 HMCKOMaeMOro MaTepuana M3 THUIIOBBIX MECTOHAXOXICHHH IOTr0-BOCTOKA
Cubupckoil mnargopMbl MO3BOJISIET MPEAINONararh, 4YTO TEMHBIE BHYKPUKICTOYHBIE OOpa30BaHMA,
XapakTepHble Ui BHIOB T. obscura m T. diversa, sBistoTcs «MyMHQPHUIIMPOBAHHBIMUY» OCTaTKaMU
COJIEP’)KUMOTO KIIETOK, a MX MPUCYTCTBUE WIIK OTCYTCTBUE B TPUXOMAX OIMPEAETSIOCH OCOOEHHOCTAMU
3aXOPOHEHUS U TMOCIEAYIOLIEH KOHCEepBAllMM HCKOMaeMbIX B Tomme ocaaka. C ocoOeHHOCTAMU
Ta)OHOMHH TaKXKe CBA3aHO HEIIOTHOE MPUJIETaHue TPUXOMOB pyr aApyry (npuinoxenue |, Tabm. XX,
¢wur. 3, 4, 10), ornunuaroiiee npeacraButencit Buaa T. diversa. B cirydae, eciu mydoK HUTH B IPOIIECCe
3axopoHeHHus OblT "3aduKcupoBaH" Ha PACTUTENBHOW IUIEHKE, OYepTaHUE TPUXOMa HE YyAaercs
pacmo3HaTh M CO3/[A€TCs JIOKHOE MPEJICTAaBICHHE O TOM, YTO "KJIETKH PaCMOJOKEHbl Ha HEKOTOPOM
paccrosiuuu apyr ot apyra" (Komocos, 2014, ctp. 109). K TakoMy TuIly COXpaHHOCTH, MO HaIIeMy
MHEHHIO, OTHOCUTCS (pparMeHT HUTH, nipeioxeHHbii [1.H. KonocoBeiM B kadecTBe rojoTuna Buaa .
diversa (Komnocog, 2014, ta6a. XVIII, ¢pur. 1). CkazanHoe BbIIlIe MO3BOJISIET O0BETUHUTD BBIACTCHHbBIC
paHee TaKCOHbBI B 0uH 001t Bu T. obscura.

Pacnpocrpanenue. XappicTanckasi, O0KcKast CBUTHI CIOTIKEpCKOTO paiioHa; XOpOHOXCKas,
XapbICTaHCKasi CBUTHI BHIIIOUaHCKOW 30HBI, TAJIaXCKasl, napmrHcKas cBUThl Hrovicko-Ilenenyiickon
30HBI M TOPTUHCKas cBuUTa bepe3oBckoil 30HBI [IpenmaToMcKoOro paioHa; KypCoBCKas/mapIinHCKas
cBuThl boryoOuHckoit 30Hbl Hemncko-boryoOunckoro paiiona; ?kecciocuHckas cBuTa JleHa-
Amnabapckoro paiiona; BepxHuil Benn (Komocos, 1984, XKepuosckuit u ap., 1985; Konocosa, 1990;
CraneBud u 1p., 2015 1 coOCTBEHHBIE TaHHBIE).

Matepuan. CoTHH 3K3eMIUISIPOB HUTYATHIX BOJIOPOCIIEH XOpoIei U cpeiHell COXPaHHOCTH U3
CKBaKWH: Bunrolicko-/[xxepOouHckasn-642, (unt. 2221.6-2179.8 m), -643 (unt. 2483-2136 M), Bepxne-

Bumouanckas-611 (uat. 2204-2184.6 M), Bysrunckas-664 (1801 m), O3epras-761 (uat. 1879.5-1859
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M), YaiikuHckas-367 (ta. 1419.7 m), Huwxaexamakunackasn-848 (ti. 1571.5 m), -844 (rn. 1706 m), -841
(unT. 1572.9-1570.5 M), Tanakanckas-823 (unt. 1542-1536 m), -824 (rn. 1623 m), -826 (r1. 1560.8 m),
-809 (unT. 1371.2-1364.1 ™), -815 (unt. 1513.8-1430 ™), -806 (unT. 1590.3-1467 ™), -808 (unT. 1627-
1620 m), -804 (unt. 1676-1669.3 M), Bepxuentoiickas-780 (unt. 1525.8-1523.8 M), Bepxuedyonckas-
96 (uHT. 1666-1645 M), -98 (uHT. 1600.5-1587 ™M), -20613 (uaT. 1619.9-1607 ™M), 3anannas-741 (uHT.
1820-1796 m), -742 (unr. 1886.5-1877.8 m), [lenetiayiicka-750 (1. 1836 M), CeBepo-lOperunckas-
1591 (unt. 1962,3-1958,1 ™), Haxbiackas-2950 (unt. 3066.6-3062.5 ™M), Hroganckas-2910 (uHT.
3415.3-3414.8 m), ckB. Ycrb-buprokckas-1 (uat. 3101-3120 m). 3a npeaenaMu H3y4EeHHOTO PErHOHA
Bojopociu T. obscura o6HapyskeHbl B ckB.Uapunkckast-1 (uat. 2712.3-2703 M, ?KECCIOCHHCKAs CBUTA)

Jlena-Anabapckoro paiioHa.
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3AKIIIOYEHUE

B pesynbrare npoBeJEeHHBIX MCCIEAOBAHUN MOJIydy€Ha JeTajlbHas MUKpPONAJIEOHTOJIOIMUECKast
XapaKTePUCTHKA HWXKHEH TEpPUTreHHOW dacTu ocamouHoro dexia Cubupckoil muatdopmel. B
BUJIIOYAHCKOM, HEICKOM M HIKHEH 4YacTH TUPCKOro ropu3oHToB IIpenmaromckoro, Hemncko-
boryobunckoro, Crormkepckoro 1 AHa0apcKoro pailOHOB YCTaHOBJIEHO 53 BHJia MUKPO(OCCHIIUH,
KOTOpbIe OTHeceHBI K 30 pomam. M3 HUX BOoceMb TaKCOHOB SIBIISIIOTCS HOBBIME: Cavaspina majuscula,
Cavaspina rotundata, Eotyllotopalla rarotuberculata, Tanarium longodactylusi, Verruculatasphaera
protea, Uniexcrescentia tubulosa, Bicortex mutabilis u Nepia calycina. Haubomee OGorarsie
accolanuu MUKpo(GOCCHWINI BBIABIEHBI B CPEIHEH yacTu HENCKOro ropu3oHra. B cocraBe Henckoi
OMOTBI OTCYTCTBYIOT KOKKOWJIHBIE (DOPMBI, a BCE OOHApyKEHHBIE HCKOIAEMble MHUKPOOPTaHU3MBI
MOTYT OBITH OTHECEHBI K TpeM (opMaibHBIM moxarpymmam: akpurapxu (80 % oT Bcero BHIOBOTO
pa3HooOpa3usi OOHAPYKEHHBIX TAaKCOHOB), HUTYaTble Bogopociau (13 %) u mnpobremaTHyHBbIC
UCKONIaeMble OCTAaTKM, BO3MOXKHO Osim3kue K Hu3muM rpubam (7 %). B pesynbrare
naueoOnoIornIeckoro u3ydeHus Mukpodoccunuu Bropoii noarpymmst (Nepia calycina, Obruchevella
aff. O. crassa, Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp., Talakania obscura) 6butn
COIIOCTaBJICHBI C  COBPEMEHHBIMH  TI'OPMOTOHHMEBBIMU I1aHOOAKTEPUSAMHU. IIpoBeneno
MOHOTrpaduyeckoe U3y4eHne U PeKOHCTPYUPOBAH LUK PA3MHOXKEHUS HOBBIX HUTYATBIX BOJOPOCIIEH
Nepia calycina, 4ro mMO3BOJMJIO OTHECTH HMX K COBPEMECHHBIM OCIHHUIATOPUEBBIM BOJOPOCISIM,
omu3kum poxay Lyngbia. Mckomaembie MHKpOOpPraHM3MBbI, BbIICICHHBIC paHee B (GopMalbHBIN pol
Talakania, comocraBieHbl C MOJUTPUXOMATO3HBIMU BOJOPOCISIMU, MOP(HOJIOTHYECKH ONU3KUMHU
coBpeMeHHbIM pojiam Schizothrix u Microcoleus.

B pe3ynbrare paboOThl yCTAHOBJIEHBI 3aKOHOMEPHOCTH pacCHpOCTPAHEHUs acCOlMalui
MUKpOQOCCHINM 10 pa3pe’y U IUIOmagu. TeppUreHHble OTJIOKEHUS TaJaKaHCKOH CBUTHI,
BIJIFOYAHCKOTO M CaMOW HMKHEW YacTH HEeINCKOro TOPU30HTOB COJepkKaT 0OeJHEHHble OHOTHI,
KOTOpbIC BbIeNeHbI B acconmanuto | ¢ Leiosphaeridia sp. u Bbime o paspesy — B acconumanuu lla ¢
Leiosphaeridia sp. — Talakania obscura u 116 - ¢ Leiosphaeridia sp. — Nepia calycina. B nernckom
TOPU30HTE YCTAHOBJIEHBI YEThIpE TAKCOHOMHUYECKHM Ppa3HOPOJHBIE AacCOLMAlM, COJepIKallue
akantomopdusie akputapxu: llla ¢ Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania
obscura, 1116 ¢ Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea, Il ¢
Appendisphaera tenuis — Hamakinia sp. - Nepia calycina u lllr ¢ ?Polygonium cratum. B menom, ¢
3armaja Ha BOCTOK OTMEYaeTcs IIOCTENIEHHOE YBEIUMYEeHHE TaKCOHOMUYECKOro pazHooOpa3us
mukpogoccuuid. Hanbonee 6oraras 118 accormanus npuypoueHa k Hanbosee Norpy>KeHHbIM 4acTsIM
BEHJICKOTo naneobacceifHa (xamakuHckas miomans Hrolicko-Ilenelayiickoil 30HbI, Bumouanckas

30Ha). B n3y4eHHbIX pazpe3ax akaHTOMOP(HbBIE aKpUTAPXU OOHAPYKEHBI HA IBYX CTpaTUrpapUUecKux
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YPOBHSIX — B CPEIHHUX 4YaCTAX HIKHETO M BEPXHETO IOATOPU30HTOB HEICKOIO TOPHU30HTA.
IIpeanonaraercs, 4To MX IOSBICHUE OTBEYACT MAKCUMyMaM pAHHEHEIICKOM M I03JIHEHEIICKON
TpaHcrpeccuid. BepXHsisi 4acTh HENCKOr0 — HIKHAS 4acTh THPCKOTO (HMOKHSISL TOACBUTA OIOKCKOM
CBHTBI) TOPH30HTOB OXapaKTEPH30BaHbI OOCIHCHHBIMH OHMOTaMH, B COCTaBE KOTOPHIX ITOMHHHUPYIOT
HaHOOAaKTepHH M IpeanoyiaraeMele Husmue TpuObl: accormanus IVa ¢ Oscillatoriopsis -
Siphonophycus sp. u IV6 ¢ Vanavarataenia insolita- Siphonophycus sp. Uckirouenue cocrasisier
pa3pe3 ckBaxuHbl [lrogaHckas-2910, BckpeIThiii OypeHneMm Ha BocToke Crormkepckoro paiioHa. B
HIDKHEH TI0/ICBUTE OIOKCKOM CBUTBI 3TOM CKBaXMHbI OOHapykeHa OuoTra C akaHTOMOP(QHBIMHU
aKpuTapxamu, Kotopas oTHeceHa K accouuaruu 1116 ¢ Appendisphaera tenuis - Tanarium tuberosum -
Verruculatasphaera protea.

AHanu3 NajJeoHTOJIOIMUYECKUX, U30TOIHO-TEOXPOHOJIOTMYECKUX U HM30TOIMHO-T€OXUMHYECKHUX
JAHHBIX B BEHJ/3JMAaKAPCKUX OTJIOKEHUSX MHpa IOKa3al, 4TO OpPHAMEHTUPOBAaHHbIE OMOTHI OBLIM
pa3BuThl 630-540 MiH. jeT Ha3zazd. PacuBeTr akaHTOMOP(HBIX aKpUTApX NPUXOAUTCS Ha MHTEpBan 580-
560 MiH. J€T, YTO COOTBETCTBYET cpenHed yactu sauaxkapus MCII unm HMKHEN YacTu BEpPXHEro
BeHga OCII Poccun. Ha aTom cTpaturpaduyeckoM ypoBHE TOSIBIISIETCS OOJIBIIOE KOJMYECTBO HOBBIX
MoppoTUIOB, B TOM uuciae (opM C (QypKaTHbBIMM, a TaKKe€ HMMEIOIUMH JIOTOJIHUTEIbHbIE
CKYJIBIITYPHBIE 3JIEMEHTHI BBIpOCTaMU. Bo3pacTHble orpaHuueHus Juisi Haubosee "MPOABUHYTHIX" B
HBOJIIOLIMOHHOM IUIaHE KOMILJIEKCOB IOKa CTPOro HE OIpENEeHbl, OJHAKO MPEAIojaraercsi, 4ro
ABCTPAJIMICKAs, TOPTUHCKAS U HETICKasi OMOTHI SBJIAIOTCS 00Jiee MOJIOJBIMU B CPAaBHEHHH C YPHHCKOMH
U KUTalickuMM KomIiekcamu. [locTeneHHOe COKpallleHHe TaKCOHOMHMYECKOIo pa3HooOpa3us
akaHTOMOpPGUT Hayasoch okono 560-550 muH. seT Hazax M coBmano ¢ riaodanbHbIM C-coObITHEM
[ypam-Bonoka. OtaenbHble aKaHTOMOPQUTHI, OYEBHIHO 00JaJaBIIME BBICOKON aJanTHUBHOU
CIIOCOOHOCTBIO, NPOJODKUIM CBOE CYILECTBOBAHUE JI0 KOHIIA TIO3/JHEr0 BEHJAa M, BO3MOXKHO,
NOJHOCTBIO ~ MCue3IM B paHHeM keMOpuu. Kommwianus maneonrtonorumueckux u  C-
XeMOCTpaTUrpauIeckux JaHHBIX MO3BOJIMIIA OTPAHUYMUTh JUAMa30H CYIIECTBOBAaHUS HETICKOM OMOTHI
uHTepBanoM 580-560 MiH. JeT.

B ornmume ot cymectByronux panee mnpencrabienuit (Ctparurpadus HedTera3oHOCHBIX..,
2005; Kounes u ap., 2018), rpaHuiia HUXKHETO M BEpXHEro oTAenoB BeHaa B Hencko-boryoOuHckoMm,
[TpeanmaromckomMm, CrorjpkepckoM M AHaOapckoM pailoHaX MPOBOJMTCS IO TMOJAOIIBE BHIIFOYAHCKOTO
ropu3oHTa, a B [laToMcKOM paifoHe - M0 KpOBJIE KA JOJOMHUTOB HIDKHEW 4acTH 0apakyHCKOW CBHTHI
JaTbHETAUTMHCKOM ceprur. Ha OCHOBE HMCTOPHKO-TEOJIOTMYECKMX JaHHbIX B llaTomMckom paiioHe K
HIDKHEMY OTJIETY BEHJa OTHECEHbl IMAMUKTUTHI JKEMKYKAHCKOW (OOJbIIENaTOMCKOW) CBUTHI, a
TaKXKe 3aBepIIalolie JICAHUKOBOE COOBITHE KON JIOJIOMHUTHI OapakyHCKOW CBUTBI, KOTOPHIM BO

BHYTpeHHUX paiioHax CuOHpcKoil MmiaaTgopMbl OTBEYAIOT KOHIJIOMEpPATOBas W JIOJIOMUTOBAS TOJIIIA.
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JlonomMuTsl GapakyHCKON CBUTHI M KOHIJIOMEPATOBOM TOJIIM OXapaKTePU30BaHbl OTPHULIATEIbHBIMU
3HaueHussMu 0'3C (Ilokposckuit u ap., 2006; Kounes u np, 2015), KOTOpbIe COMOCTABISAIOTCS HAMU C
skckypcoM EN2. CornacHo npoBeeHHBIM KOPPEISIHSIM IPEATONIAraeTcst, 4To BpeMsi (HOpMUPOBAHUS
JUAaMUKTUTOB JOKEMKYKAHCKOM CBUTBI M KOHIVIOMEpPATOBOM TOJIIM COBMNANAET C JIEAHUKOBBIM
coopiTieM [lackpe (okoso 580 MIIH. JIeT.) W, COOTBETCTBEHHO, OTJIOKEHUS HWXKHEH dYacTh
JAJIIbHETaUTMHCKOW CBUTHI MOTYT OTBeuaTh BepxHeill uyactu HikHero BeHga OCII Poccun. Ha
OCHOBAHMU MPOBEACHHBIX KOPPESLIHN, a Takke OnocTparurpauuecKkux IaHHBIX BBIIIEIEKAIINE
OTJIOXKEHUST BEPXHEH OOJIbIeH yacTn 0apakyHCKOM W KyHHCKOU cepuii [laromckoro paiioHa, a Takxke
BUJIIOYAHCKOTO U HETCKOT0 FOPU30HTOB LEHTPaIbHBIX pailoHOB CHOMpCKO M1aTopMbl OTHECEHBI K
BEpXHEMy BeHAy. B crparorunuueckux paspesax BeHga BEIL 3TOT BO3pacTHOM MHTEpBaJ MOXKET
OTBEYATh PEJKUHCKOMY PETHOHAIIBHOMY TOPU30HTY.

ITo 6uocTparurpaduueckuM AaHHBIM TopruHckas 6uorta bepezoBkoit 3oHbI [Ipenmnaromckoro
paifona otHeceHa k BeHny. (I'omyOkoBa u np., 2010). OTkpbITHE aKaHTOMOP(HONH OUOTHI HETICKOTO
TUIIA B HIDKHEH MOJCBUTE OIOKCKOW CBHUTE, IMO3BOJISICT C ONMPENCIICHHON JI0JIeH YCIOBHOCTH TIPOBECTH
IPaHULly HETICKOI'O U TUPCKOI'O TOPU30HTOB B OCHOBAaHUU BEPXHEH MOJCBUTHI OIOKCKOW CBUTHI.

B Herckol U ypuHCKON OHOTaX BBIJEIEHBI TAKCOHBI Y3KOTO CTpaTUrpaduyeckoro MHTEpBaia
pacripocTpaHEHHs, KOTOpbIE MpEAaraeTcs BKIIOUNTh B PernoHanbHyl0 CTpaTUrpadUyecKyro cxemy
HOBOTr0 IOKoJIeHHs. K JMarHOCTUYHBIM TaKCOHAM BEpXHEH 4YacTH AaJbHETAHTMHCKOIO TOPU30HTA
MoryT ObITh OTHeceHbl: Ancorosphaeridium magnum, A. minor, A. robustum, Bullatosphaera vilata,
Cavaspina uria, Eotyllotopalla delicata, ?Sinosphaera rupina, Stellarossica ampla, Tanarium
digitiformum, Multifronsphaeridium sp., Urasphaera capitalis, Variomargosphaeridium floridum. B
Ka4ecTBE XapaKTEPHBIX TAKCOHOB HEICKOro TOpu30HTAa mpesmaratorcs: Appendisphaera grandis,
Cavaspina majuscula, C. rotundata, Ceratosphaeridium glaberosum, ?Hocosphaeridium anozus,
?Appendisphaera tabifica, ?Polygonium cratum, Tanarium longodactylusi, Talakania obscura,
Hamakinia sp., Verruculatasphaera protea, Nepia calycina, Obruchevella crassa, Vanavarataenia
insolita. TIpuBeeHHBIC BBIIE BHIBI HIMEIOT XapaKTepHBINA, MOP(OIOTHYSCKH BBIICPKAHHBINA O0JIHK, a
TaKK€ OTHOCHUTENBHO Y3KHM cTpaturpaduyeckuii M IIHUPOKHM reorpaduyecKkuil HUHTEpBal
pacrpoCTpaHEHUs.

[TosiBneHne Hemnckoil OMOTHI B BEPXHEAOKEMOPHICKUX OTIOKeHUsAX Cubupckoil muathopMsl
OTBEUAeT  ONpPEICICHHOMY  JBOJIOLMOHHOMY pyOexXy B  HCTOPUM  DPA3BUTUS  JIPEBHHUX
MUKpOOpraHu3MoB. OJHAKO BepPTHKaJIbHOE M JIaTEpajbHOE paclpeneieHrue MUKpoocCuinii B
TEPPUTECHHBIX IOCJIEA0BATENLHOCTAX BWJIOYAHCKOIO, HENCKOr0 W HWXKHEH YacTh THUPCKOTO
TOPU30HTOB OIPENEISIIOCh JIOKATbHBIMU YCJIOBUSIMH, CYLIECTBYIOIIMMHU B BEHJCKOM OacceiiHe Ha

KaXXI0M JOTari€e €ro pa3BuTHA. HonyquHHe MAJICOHTOJIOTMYCCKUEC JAHHBIC MMCIOT BAXXHOC HAY4YHOC
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3HaYeHHEe M MOTYT OBbITh MCIOJB30BaHbl B JaJbHEWIIEM JIs MPOBEAEHUs OuocTpaTUrpaduyecKux,

NaJICOKOJIOTUYECKUX U Nasieo(annanbHbIX padoT.
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CIMCOK COKPAIIEHUM

BEII - Bocrouno-EBponeiickas miardopma
MCC — MecTtHas cTparurpadudeckas cxema
MXCIHI - MexayHapoiHast XpoHOCcTpaTurpaduaeckas mkasia
OCIII — Obmras crpaturpadudeckas mkana Poccun
PCC — PernonanbHas ctparurpaduieckas cxema
DABD - sanakapckas akantoMopdHas OnoTa

al - ajexkceeBckast CBUTA

bk - Groxckas cBuTa

bs - Gecropsixckasi cBUTa

bt - 6eTruuHCKas cBUTa

chek - yekypmaxckas cButa

dt - momomuTOBas TOMIIA

hrn - xopoHoXcKasi cBUTa

hrs - xapbicTaHCKas CBUTA

Kt - KoHTITOMEpAaTOBAs! TOJIIIA.

Kr - kypcoBckasi cBuTa

krl - HHOKHSISI TaYKa KYPCOBCKOW CBUTHI

Kr2 - BepxHsis mayka KypCOBCKOM CBHUTBI

in - BIHAXCKasl CBUTA

pr -mapuIMHCKasi CBUTA

prl - HYDKHSS TOJICBUTA TAPITUHCKON CBUTHI

pr2 - BepxHs MOJICBUTA MAPIIMHCKOW CBUTHI

Ser - cepaniaxckasi CBUTa

tl - Tamaxckast cBuTa

tlk - Tamakanckast cBuTa

trg - TopruHckas cBuTa

trgl - HUXKHSS TIOJICBUTA TOPTUHCKON CBUTHI

trg2 - cpenHss MOJICBUTA TOPTHHCKOW CBUTBI

trg3 - BepXHsisl MMOJCBUTA TOPTUHCKOW CBHTHI

USp - yCIIyHCKasi CBHUTa
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Taomuma l.
dur. 1-6. Appendisphaera grandis (Moczydlowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005.
@wr. 1 - ckB. O3epuas-761, rir. 1879 m. 06p. 210, np 1953/4; HuKHsIsI TOICBUTA MAPIITHHCKON CBHTHI.
@ur. 2 - ckB. 3anagnas-741, rio. 1812.8 m, 06p. 276, np. 1911/1; BepxHssa MOACBHUTA MAPIIMHCKON
CBUTHIL.
@wr. 3 - ckB. [roganckas-2910, 1. 3414.8 m, 06p. 16, rip. 3758/1; HUKHSS IOJCBUTA OFOKCKOM CBUTHI.
®wr. 4-6 - ckB. Tanakanckas-823, ri. 1536 m, 06p. 38, ¢ur. 4 - np. 2128/5, dwur. 5 - np. 2128/1, dwur. 6
- 2128/3; HUKHSS TOICBUTA MAPIITHHCKON CBHTHI.
dur. 7. Appendisphaera aff. A. grandis (Moczydtowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005.
Cks. Hakbiackas, 1. 3065.2 M, 06p. 10, np. 3747/3; xapbIcTaHCKas CBHTA.
@wur. 8-10. Appendisphaera minima Nagovitsin et M. Faizullin, 2004.
@ur. 8 — ckB. [onanckas-2910, . 3414.8 M, o6p. 16, np. 3758/1; HwKHsAS MOACBUTA OIOKCKOMH
CBUTBI.
@ur. 9,10 - ckB. Bepxuenroiickas-780, ri. 1523.8 m, o06p. 670, mp. 1309/2; HKHAS HOIACBHTA

OIOKCKOM CBUTHI.
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Tabnuua I




Taomuua Il.
Our. 1-7. Appendisphaera tenuis (Moczydtowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005.
@wr. 1-3, 7 - ckB. dromanckasn-2910, ri. 3414.8 m, 06p. 16, mp. 3758/1; HmKHAS MOACBUTA OFOKCKOM
CBUTBHIL.
@Our. 4 - ck. 3ananHas-741, rn. 1820 m, o6p. 741/12, np. 12/4; BepXHsisl MOACBUTA MAPIIMHCKON
CBUTBIL.
@wr. 5 - ckB. CeBepo-lOperunckasn-1591, unr. 1962.3-1958.1 M, 06p. 1591/4, np. 3682/1, kypcoBcas
CBUTA.
@wur. 6 - ckB. O3epHas-761, ri. 1859 m. 00p. 217, np. 1960/1; HUKHSS MOICBUTA TAPLIIMHCKOW CBHUTHI.
@ur. 8,9. Appendisphaera sp.
@ur. 8 - ckB. Tamakanckas-826, rin. 1560.8 m, 0o6p. 20, np. 20/7; HKHSS [MOACBUTA MAPIIMHCKON
CBUTBHIL.

@wr. 9 - ckB. Haiikunckas-279, ra. 1720 m, o6p. 11720, np. 1720/1; mapumimHckas cBUTA.
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Ta6nw_u,a 1]
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Tao6mua .
@ur. 1-5. Cavaspina acuminata (Kolosova, 1991), emend. Moczydtowska, Vidal et Rudavskaya,
1993, emend. Moczydtowska, 2005.
®ur. 1 - ckB. Bepxue-Bumouanckas-611, unar. 2195-2188.3 m. oOp. 7, mp. 645/1; xapeicTaHcKas
CBUTA.
@uwr. 2 - ckB. Yalikunckas-367, rin. 1419.7 m, 00p. 6, ip. 6/9; mapmmHCKas CBHTA.
Our. 3,4 - ckB. Tanakanckas-806, unt. 1467-1473.9 M, 006p. 2, np. 1091/3; BepxHssi mOACBUTA
MapIINHCKON CBUTHI.
®ur. 5 - ckB. Bumoiicko-/[xxepOunckasn-642, unt. 2173.1-2169.9 m. 06p. 29, np. 878/2; xapeicTaHcKas
CBUTA.
dur. 6-8. Cavaspina majuscula, sp. nov.
®dur. 6,8 - ckB. HmwkHexamakuHckasn-845, . 1571.7 m, o6p. 845/35, dwur. 6 - nip. 35/17, ¢ur. 8 -
ronotut, Ne I1-3, mip. 35/10; BepxHsisi MOACBUTA MAPIIMHCKONW CBUTHIL.
@ur. 7 - ckB. Yalikunckas-367, rin. 1419.7 m, 00p. 6, ip. 6/9; mapmmHCKas CBHTA.
@ur. 9-11. Cavaspina rotundata, sp. nov.
®ur. 9,10 - ckB. HmwxHexamakuHckasn-845, ri. 1571.7 m, o06p. 845/35, dur. 9 - romotun, Ne |1-4, mp.
35/1, gwur. 10 - ip. 35/11; BepxHsisg MOACBUTA MAPIIUHCKON CBUTHI.
@ur. 11 - ckB. Kembrmenckas-1, i 2648 m, o6p. K010-22, mp. 22/6; ycTh-UHXKCKas CBHUTA,

Berueroackuii mporu6, Me3eHckasi cuHekin3a, Bocrouno-EBpomneiickas miardopma, BepXHHIA BEH].
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Tabnuuya IV
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Taobmuma V.
@ur. 1,2. ?Asseserium fusulentum Moczydtowska et Nagovitsin, 2012.
@ur. 1 - ckB. Hmwxaexamakunckas-848, rin. 1571.5 m, o0p. 22, np. 3766/1; BepxHss MOJACBHUTA
MapIIUHCKOM CBUTHI.
®dur. 2 - ckB. HmwkHexamakuHckasn-845, rin. 1571.7 m, o6p. 845/35, np. 35/10; BepxHss mMOACBUTA
MAPLIIMHCKON CBUTHI.
@wur. 3-7. Ceratosphaeridium glaberosum Grey, 2005.
®ur. 3,5 - ckB. HmwkaexamakuHckas-845, ri. 1571.7 m, o6p. 845/35, ¢ur. 3 - np. 35/8, ¢ur. 5 - mp.
35/17; BepXHsis MOJICBUTA MAPITMHCKON CBUTHI.
@ur. 4 - Cks. Hakpiackas-2950, ri. 3066.6 M, 00p. 9, ip. 3748/1; xapeicTaHCKast CBUTA.
@ur. 6 - ckB. 3amagHas-741, rn. 1820 m, oOp. 741/12, mp. 12/23; BepXHsAS MOJICBUTA MAPIIMHCKON
CBUTBHIL.
®ur. 7 - ckB. Tamakanckas-823, rin. 1536 M, oOp. 38, mp. 2128/1; HWKHASA TOACBUTA MAPIIMHCKON
CBUTBI.
dwur. 8,10. Densisphaera arista Moczydtowska et Nagovitsin, 2012,
®ur. 8 - ckB. HwknHexamakunckas-845, rim. 1571.7 M, o6p. 845/35, np. 35/1; BepXxHss MOACBUTA
MapIIUHCKOM CBUTHI.
@Our. 10 - ckB. Hmwkuexamakuuckas-845, ri. 1583 m, o0p. 845/33, np. 33/7; BepXHsis IMOACBHUTA
MApUIMHCKON CBUTHI.
@wr. 9,11. Densisphaera sp.

Cks. Tanakanckas-823, rin. 1536 M, 06p. 38, mp. 2128/1; HUXKHSSA TOICBUTA TAPITHHCKOW CBUTHI.

134



Tabnuuya V

135



Tabmuma V.
®wur. 1-3. Eotyllotopalla rarotuberculata, sp. nov.
@ur. 1 - ronorun, Ne 11-8, ckB. Hmwxrexamakuuckas-21302, ri. 1590 m, o6p. 13, mp. 3792/1; BepxHss
MOJICBUTA APUINHCKOM CBUTHI.
®ur. 2,3 - ckB. 3anaanas-741, rin. 1820 m, o0p. 741/12, np. 12/23; BepxHsA MOJACBUTA MAPIITUHCKON
CBUTHIL.
@ur. 4,5. ?Hocosphaeridium anozos (Willman, 2008), emend. Xiao, Zhou, Liu, Wang and Yuan,
2014.
Cks. Monanckas-2910, ri. 3414.8 m, 06p. 16, ip. 3758/1; HUKHSASI TOJICBUTA OFOKCKON CBUTHI.
dur. 6-11. ?Appendisphaera tabifica (Moczydlowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005.
@wr. 6,8,9 — ckB. Hakbiackas-2950, ri. 3062.5 m, 06p. H2950-2, dur. 6 - up. 2/14, ¢ur. 8 — np. 2/3,
¢ur. 9 — np. 2/1; xapbeIcTaHCKas CBUTA.
@wr. 7 - ckB. CeBepo-lOperunckas-1591, rin. 1960 m, 06p. 1591/4, mp. 3682/1, xypcoBcasi CBUTA.
@ur. 10,11 - cks. 3anagnas-741, rim. 1820 m, 06p. 741/12, nip. 12/23; BepXHssS MOACBUTA TAPITHHCKOM

CBUTHI.
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Taomumua VI.
@ur. 1-5. Knollisphaeridium maximum (Yin, 1987), emend. Knoll et al., 1992, emend. Willman in
Willman et Moczydtowska, 2008.
®dur. 4-1, 5-1 - 7KOJOHHAJIbHBIE CEpHBbIC OAKTEpHH, MEIKHUE (OKOJIO 5 MKM) cheprudecKkue 00O0JI0UKH,
3aIlOJTHEHHBIC TUIOTHO MPWICTAIOIUME JPYr K APYry KpHCTaIaMH TUpUTa, GUr. 5-2 - OTICIbHBIC
KPUCTAILIBI TUPHTA.
@wr. 1,2,4,5 - ckB. Cpenne-blrsiartunckasn-2630, ¢wur.1, 2 - rn. 3421.4 M, o0p. cp13421.4, ur. 1 - op.
12, ¢ur. 2 - up. 11; ¢ur. 4, 5 - rn. 3420.7 m, 00p. cp13420.7; pIHaXCKas CBUTA.
®dur. 3 - ckB. HwknexamakuHckas-848, rin. 1571.5 m, ob6p. 22, np. 3766/1; BepxHss MOACBUTA

MApUIMHCKON CBUTHI.
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Tao6muma VII.
@wr. 1-8. Mengeosphaera aff. M. triangularis Liu, Xiao, Yin et al., 2014.
@ur. 1-4,7 - Hwxuaexamakuackas-849, ri. 1605 m, oop. 20, ¢wur. 1, 2 - np. 3761/2, ¢ur. 3,7- mp.
3761/1, dwur. 4 - np. 3761/3; BepxHss MOACBUTA MAPIIUHCKON CBUTHI.
®dur. 5,6 - ckB. Hmwknexamakuackas-845, ¢ur. 5 - rn. 1571.7 m, 06p. 845/35, np. 35/7, dwur. 6 - .
1568.4 m, 06p. 845/40, nip. 40/5; BepxHsisi MOICBUTA MAPIITHHCKON CBHUTHI.
@ur. § - CIUTIOLIEHHAs B MPOLIECCE TOCTMOPTAILHOTO 3aXOPOHEHHS 000I0UKa.
CkB. O3epnas-761, 1. 1879 m. 06p. 210, ip. 1953/1; HuKHSSA OACBUTA MAPITUHCKOM CBUTHI.
9. ?Pulvinosphaeridium cf. P. antiguum Paskeviciene, 1980

Cks. Hakpiackasn-2950, ti1. 3066.6 M, o0p. 9, nip. 3748/1; xapeIcTaHCKast CBHTA.
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Tao6muma VIII.
®ur. 1-6. Tanarium conoideum (Kolosova, 1991) emend. Moczydtowska, Vidal et Rudavskaya, 1993,
emend. Moczydlowska, 2005.
CkB. Hmwkuexamakunckas-845, ¢ur. 1, 2, 4, 6 - rin. 1571.7 m, 06p. 845/35, ¢ur. 1 - np. 35/8, dur. 2 -
up. 35/10, ¢ur. 4 - np. 35/7, dur. 6 - np. 35/9; ¢ur. 3, 5 - 1. 1568.4 M, 06p. 845/40, np. 40/1; BepxHsis
MOJICBUTA TAPIITUHCKOW CBUTHI.
@ur. 7-11. ?Polygonium cratum (Zang in Zang and Walter, 1992), emend. Grey, 2005.
CkB. Otpanaunckas-3141, . 2603.4 m, oop. 11, dur. 7,11 - np. 4354/2, dur. 8-10 - np. 4354/1;

XapbICTAHCKAasA CBUTA.
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Tabmuna IX.
®ur. 1-8. Tanarium longodactylusi, sp. nov.
CkB. HmwxHexamakuuckasn-848, rir. 1571.5 M, o6p. 22, ¢ur. 1, 2, 4 - ip. 3766/1, dwur. 1 - ronotun, Ne
I1-9, ¢ur. 3, 6, 8 - mp. 3766/2, dur. 5 - up. 3766/4, ¢ur. 7 - np. 3766/3; BepxHss MOACBUTA
MAPUIMHCKON CBUTHI.
@ur. 9. Tanarium aff. T. tuberosum Grey, 2005.
Cks. Hakpiackasn-2950, ti1. 3066.6 m, o0p. 9, nip. 3748/1; xapeIcTaHCKast CBHTA.
@ur. 10. Tanarium aff. T. megaconicum Grey, 2005.
CkB. Huxnexamakunckas-848, . 1571.5 m, o6p. 22, nip. 3766/1; BepXHsisl IOJACBUTA MAPIIMHCKON

CBUTHI.
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Tabmuia X.
Our. 1-12. Tanarium tuberosum (Moczydtowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005.
®ur. 1 - ckB. Ditnkckasn-3430, ri. 2241.3 M, 0o6p. 33, np. 4265/1; xapbicTaHCKas CBUTA.
®ur. 2 — ckB. Ceepo-lOperunckas-1591, unt. 1962.3-1958.1 M, 06p. 1591/4, nip. 3682/1, xypcoBcas
CBUTA.
@wr. 3-11 — ckB. Hakbiackas-2950, ri1. 3062.5 m, 06p. H2950-2, ¢wur. 3, 11 - up. 2/2, dwur. 4, 6, 8 - 2/3,
¢wur. 5,7, 9,1 0 - 2/27; xapbsIcTaHCKasi CBUTA.

®ur. 12 - ckB. Menkckasn-2231, ri1. 4666.35, 06p. M4666.35, tip. 4/2; 6ecropsxckas CBHTA.
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Taomuma XI.
@ur. 1. Tanarium aff. T. araithekum (Zang in Zang and Walter, 1992), emend. Grey, 2005.
Cxks. Ironanckasn-2910, ri1. 3414.8 m, 00p. 16, np. 3758/1; HuxkHsist TOACBUTA OIOKCKOM CBHTHI.
@ur. 2-6. Tanarium sp. 1. Cdhepuueckue 000I0YKH, OPHAMEHTHPOBAHHBIE KOPOTKMMH, IJIABHO
3aKpyIJICHHBIMU Ha OKOHYAaHUSX BBIPOCTAMHU.
Cks. Cpenne-blreiartunackas-2630, rir. 3421.4 m, o6p. cbi3421.4, ¢ur. 2,4,6 - nip. 10, dur. 3 - op. &;
¢ur. 5 - mp. 5; pIHaXCKast CBUTA.
@wr. 7,8. Tanarium araithekum (Zang in Zang and Walter, 1992), emend. Grey, 2005.
®ur. 7 - ckB. roganckas-2910, ria. 3414.8 m, o6p. 16, ip. 3758/1; HUKHSSI TOJCBUTA OIOKCKOW CBUTHI.
Our. 8 - ckB. Hmwkaexamakuuckas-845, rim. 1571.7 m, ob6p. 845/35, dur. 6 - np. 35/7; Bepxuss
MOJICBUTA TAPIITUHCKOW CBUTHI.
@ur. 9. ?Tanarium sp. Chepuueckast 000709Ka, HECYIIas 3a0CTPEHHBIC K OKOHYAHHSM U IUPOKHE B
OCHOBAHHHU BBIPOCTBHI.
Cks. HmwkaexamakuHckas-845, ri1. 1568.4 M, 00p. 845/40, nip. 40/20; BepXHss MOACBUTA MAPIIHHCKON
CBUTBI.
@ur. 10. Tanarium aff. T. conoideum (Kolosova, 1991) emend. Moczydtowska, Vidal et Rudavskaya,
1993, emend. Moczydtowska, 2005.
Cks. O3epHas-761, rir. 1879 m. 00p. 211, ip 1954/1; HuXKHSS TIOCBUTA MAPIITMHCKOW CBUTHI.
@ur. 11. Tanarium sp. 2. KpymHas o00o0ji04ka, OpPHAMEHTHPOBAaHHAs KOPOTKMMH, CJIabo
U3MEHSIOIIMMHUCS 110 ITUPUHE BHIPOCTAMHU.
CkB. Hmwxuexamakunckas-845, ri. 1571.7 m, oOp. 845/35, nip. 35/7; BepxHss MOACBUTA MaPIIUHCKON

CBUTHI.
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Tao6muma XII.
®ur. 1. Urasphaera sp.
CkB. HuxnaexamakuHckas-845, ri. 1583 M, o6p. 845/33, mp. 33/1; BepXHsisi OCBUTA MAPIIMHCKON
CBUTBHI.
@wr. 2. Variomargosphaeridium sp.
Ckas. Yaiikunckas-367, ri. 1419.7 m, 00p 6, mip. 6/8; mapmimHcKas CBHTA.
@wur. 3-9. Verruculatasphaera protea, sp. nov.
CkB. Hakpiackasn-2950, rin. 3062.5 M, 06p. H2950-2, dwur. 3 - ronoturm, Ne 11-5, mip. 2/1,
¢ur. 4,7,9 - np. 2/28, dur. 5 - 2/5; dur. 6 - 2/28; pur. 8 - 2/2; xaprIicTaHCKas CBUTA.
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Tao6muma XIII.
@ur. 1-5. Gen. et sp. indet 1. Cdepuyeckue 000J0YKH, OPHAMEHTHPOBAHHBIC T'€TEPOTCHHBIMU
BBIPOCTaMH, OTKPBITHIMHA BO BHYTPEHHIOIO MOJIOCTh. BBIPOCTHI IBYX THIIOB - OJUHOYHBIN KPYyIHBIH (1-
1) ¥ MHOTOYHCIICHHBIE, O0JIee MEJIKUE B TOHKHE BBIPOCTHI (1-2).
CkB. Tanakanckas-826, ri. 1560.8 m, 06p. 826/20, dur. 1,3 - np. 20/3, dwur. 2,4 - ip. 20/4, dwur. 5 - mp.
20/8; HUKHAS IOJCBUTA NAPIIMHCKON CBUTHI.
@wur. 6. ?Gyalosphaeridium sp.
CkB. Hmxnexamakunckasn-848, rin. 1571.5 m, o6p. 22, nip. 3766/1; BepxHss MOACBUTA MapPIIMHCKOMN
CBUTBHI.
@ur. 7. ?Appendisphaera sp.
Ckas. Tanakanckas-826, rii. 1560.8 M, 06p. 20, np. 20/7; HIKHSS TIOJICBUTA MAPIITHHCKOW CBUTHI.
@ur. 8. ?Cavaspina sp.1.
Cks. Bepxue-Bumrouanckas-611, uat. 2195-2188.3 m. 06p. 7, mip. 645/1; xapbicTaHCKas CBUTA.
@ur. 9. ?Cavaspina sp. 2.

CkB. Bumnroiicko-/[xepounckasn-642, unt. 2204-2208 M. o6p. 18, nip. 656/2; xapeicTaHCKas CBHTA.
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Taomuma XIV.
@ur. 1. Gen. et sp. indet 2. Coepuueckas 0000YKa C HEPETYISIPHO PaCIOIOKCHHBIMH
KpaTepornoJOOHBIMH BEIPOCTAMHU, MPEATIOI0KUTEILHO OTKPBITHIME BO BHEITHIOKO cpeny (¢ur. 10).
CkB. Hmwxnexamakunckas-845, ri. 1583 m, o6p. 845/33, np. 33/1; BepXHss MOJACBUTA MAPIUIUHCKON
CBUTBHI.
@ur. 2. Gen. et sp. indet 3. Kpynnas nmomuronanbHas 000J104Ka.
Cks. Ditukckas-3430, ri. 2241.3 m, 06p. 33, np. 4265/1; XxapbICTaHCKas CBUTA.
@ur. 3. Gen. et sp. indet 4. Chepuueckas 060109Ka ¢ MEIKHUMU OYTOpKaMU-MOPITHHKAMH.
CkB. Yaiikunckasn-279, ri. 1803 m, o6p. w1803, np. 1803/1; mapmmHCcKkas cBuTa.
@ur. 4-6. Gen. et sp. indet 5. ?IlomuronanbHas 000JI0YKa, OPHAMEHTHPOBAHHAS HEPETYISAPHO
PacIoI0KEHHBIMU KPYITHBIMU, IJIABHO 3aKPYTJIEHHBIMH BBIPOCTAMHU-BBICTYIIAMH.
®ur. 4 - ckB. Ditnkckasn-3430, ri. 2241.3 m, o6p. 33, np. 4265/1; xapbIcTaHCKas CBUTA.
Qur. 5 - ckB. 3anmagHas-741, rn. 1820 m, oOp. 741/12, np. 12/28; BepXHAS MOJACBUTA MAPIIMHCKOU
CBUTBI.
@wr. 6 - ckB. Hakbiackas-2950, rir. 3062.5 m, 06p. H2950-2, mip. 2/5; xapbIcTaHCKas CBUTA.
dwur. 7-9. Uniexcrescentia tubulosa, sp. nov.
®ur. 7 - ronorum, Ne 11-6, ckB. HmwxHexamakuuckasn-849, ri. 1605 m, o6p. 20, np. 3761/1; BepxHss
MIOJICBUTA TTAPITUHCKOW CBUTHI.
@wr. 8 - cks. Ileneitnyiickas-750, ria. 1836 M, 06p. 701, mp. 611/2; BepxHsis MOACBUTA MAPIIHHCKON
CBUTBHI.

@ur. 9 - ckB. Yailikunckas-367, ri. 1419.7 m, 00p. 6, np. 6/19; napmuHckas cBUTa.
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Tabmanma XV.
@wur. 1-3. Pterospermopsimorpha insolita (Timofeev, 1969) emend. Mikhailova, 1989.
@uwr. 1 - ckB. bysrunckas-664, ri. 1782.7 m, 06p. b1782.7, nip. 4; xapbIcTaHCKasi CBUTA.
®ur. 2 - ckB. Cpenne-blreiartuackas-2630, ri1. 3421.4 m, 06p. cb13421.4, nip. 12; piHAXCKast CBUTA.
®ur. 3 - ckB. Hakpiackan-2950, rir. 3062.5 m, o6p. H2950-2, nip. 2/3; xapbicTaHCKas CBUTA.
@wr. 4-11. Bicortex mutabilis, sp. nov.
@wr. 4,6,8 - ckB. O3epHas-761, ¢ur. 4,8 - rin. 1879 m, 06p. 210, np. 1953/4, dur. 8 - romorum, Ne 11-2,
¢wur. 6 - ra. 1879.5 m. 006p. 211, nip. 1954/4; HrokHSSA TOACBUTA MAPITUHCKONW CBHTHI.
®ur. 5 - ckB. Hwkuexamakuuckas-841, rin. 1572.9 m, o6p. 469-82, np. 1345/1; HWKHSS 1MOJACBUTA
MApUIMHCKON CBUTHI.
@ur. 7 - ckB. {romanckas-2910, ri. 3414.8 M, 0o6p. 16, nip. 3758/1; HIKHSS IOICBUTA OFOKCKON CBUTBHI.
®dur. 9 - ckB. Tamakanckas-823, rin. 1536 m, o6p. 38, mp. 2128/1; HWKHSASA TOJICBHUTA MAPIIUHCKON
CBUTBHIL.
@ur. 10 - ckB. Tamakanckas-806, wHT. 1584.2-1579.6 M, 00p. 3, mp. 1093/2; BepxHss IMOACBHTA
MAPUIMHCKON CBUTHI.
®ur. 11 - ckB. Hmwkuexamakuackas-841, rin. 1570.5 m, ob6p. 470, np. 1340/3; HKHSS TOACBUTA

HapIHHHCKOﬁ CBUTHI.
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Taomuma XVI.
@wr. 1,2. Leiosphaeridia minutissima (Naumova, 1949), emend. Jankauskas, 1989.
Cks. Mromanckan-2910, ri. 3414.8 m, 00p. 16, nip. 3758/1; HukHsist 10ACBUTA OIOKCKOM CBHTHI.
@wr. 3. Leiosphaeridia crassa (Naumova, 1949), emend. Jankauskas, 1989.
CkB. Ozepnas-761, 1. 1879 m. 06p. 210, nip. 1953/4; HuKHSSA TOACBUTA MAPITUHCKOW CBHUTHI.
@ur. 4-6. Leiosphaeridia tenuissima Eisenack, 1958.
@ur. 4 - ckB. Jlromanckas-2910, rin. 3414.8 m, 0o6p. 16, np. 3758/1; HIKHSS IOICBUTA OFOKCKON CBUTBHI.
®ur. 5 - ckB. Bepxnedonckasn-96, ri. 1666 m, 06p. 14, ip. 2109/1; Taynaxckasi cBUTA.
®ur. 6 - ckB. Bummolicko-/[xxepOunckasn-642, uat. 2173.1-2169.9 m. 06p. 29, np. 878/1; xapeicTaHCcKas
CBUTA.
@ur. 7,8. Leiosphaeridia jacutica (Timofeev, 1966), emend. Mikhailova et Jankauskas, 1989.
Cks. Bepxue-Bumnrouanckas-611, uat. 2195-2188.3 m. 06p. 7, mp. 645/1; xapbicTaHCKas CBHTA.
@wur. 9. Leiosphaeridia sp.
Cks. 3anmagnas-741, r. 1820 m, o6p. 741/12; BepxHss MOACBUTA MAPIIUHCKOW CBUTHI.
@ur. 10-12. Cucumiforma vanavaria Mikhailova, 1986, emend. Mikhailova, 1989.
@ur. 10, 12 - ckB. O3epHasn-761, 1. 1879 m. 06p. 210, dur. 10 — np. 1953/4, dur. 12 — np. 1953/1;
HUOKHSIS IOJICBUTA MaPIIMHCKON CBUTHI.
@dur. 11 - ckB. Bumoiicko-/[xepounckas-642, wunt. 2173.1-2169.9 m. o6p. 29, np. 878/1;
XapbICTaHCKas CBUTA.
@wr. 13-15. Navifusa sp.
@uwr. 13 - ckB. Hakbinckas-2950, ri. 3065.2 m, 06p. 10, np. 3747/3; xapbicTaHCKasi CBUTA.
®ur. 14 - ckB. Hmwxnexamakunckas-845, ri. 1568.4 m, o0Op. 845/40, mip. 40/1; BepxHsis MOACBUTA
MAPUIMHCKON CBUTHI.
@ur. 15 - ckB. O3epHas-761, rin. 1879 M. o6p. 210, mp. 1953/4; HKHAS NMOJCBUTA MAPLIMHCKON

CBUTBI.
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Taomaua XVII.

Otaen Cyanobacteria
@ur. 1-14. Nepia calycina, sp. nov.
®dur. 1-6 — roBeHUIbHBIE (OPMBI, OTIACIUBIIUECS OT ‘“‘MaTEPHHCKOTrO” Tpuxoma, ¢ur. 1,2 — BUL
CBEpXYy, CO CTOPOHBI TEPMHHAJIBHOW KJIeTKH, ¢ur. 3-6 — Bug cOoky; ¢wur. 7-9,12 — dparmeHTHI
TPUXOMOB, pa3felICHHbIC HAa OTJENbHbIE Y4acTKu — ropmoronuu; ¢wur. 10,11,14 — MHOTOKIETOUHEBIE,
“3penbie” TpUXOMBI; Gur. 13 — pparMeHT KOJIOHHH.
@wr. 1,3,5,6 - ckB. HmwkHexamakunckas-845, . 1568.4, o6p. 845/40, np. 40/1; 12 - o6p. 845/40;
BEPXHSISI MOACBUTA MAPIINHCKON CBUTHI.
@wr. 2,8,10,11 - ckB. Hmwxaexamakunckas-21302, ria. 1590 m, o6p. 13, ¢wur. 2,8,10 — np. 3792/2, dwur.
11 - mp. 3792/1; ¢ur. 8 — ronorwu, Ne 11-7; BepxHsis NOACBUTA NAPIINHCKON CBUTHI.
@ur. 4,7,9,14 - ckB. Hmwkuexamakuuckas-21301, rio. 1592, o6p. 4, np. 2947/2; BepxHss MOJACBHUTA
MapIIUHCKOM CBUTHI.
@wr. 13 - ckB. Bepxue-Busrouanckas-617, unt. 2250.8-2255.8 M, 00p. 43, np. 817/1; xapreicTanckas

CBHTA.

Ipunsmole coxpawenus: 11 - mmanoduimHoBsie 3epHa, [ - ropmoronwus, U - yexos.
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Taomua XVIII.

Otaen Cyanobacteria
@ur. 1-7. Obruchevella parva Reitlinger, 1959.
®ur. 1 - ckB. roganckas-2910, ri. 3414.8 m, o6p. 16, ip. 3758/1; HYXKHSSI TOACBUTA OIOKCKON CBUTHI.
®ur. 2, 3 - — ckB. Hakbiackas-2950, ri. 3062.5 m, o6p. H2950-2, nip. 2/20; xapbIicTaHCKAasi CBUTA.
@ur. 4 - ckB. lronanckas-2910, rir. 3414.8 M, 06p. 16, np. 3758/1; HIKHSS TOICBUTA OFOKCKON CBUTHI.
@wur. 5-7 - ckB. Bunoiicko-/xxepounckasn-643, ¢ur. 5,7 - unt. 2131-2142 m. 06p. 3, np. 917/2, dur. 6
- uHT. 2483-2482 M. 00p. 1a, ip. 916/1; xapbIcTaHCKas CBHTA.
®ur. 8-14. Obruchevella aff. O. crassa Kolosov, 1984.

CkB. Cpenne-blIrsiartunckas-2630, ti. 3420.7 m, 00p. cp13420.7, mip. 2; pIHAXCKasi CBUTA.
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Taomuma XIX.

Otaen Cyanobacteria
@wur. 1-4. Oscillatoriopsis sp.
®dur. 1-3 - KOPOTKHMII MHOTOKJICTOYHBIM TPUXOM - "OBeHWJIbHasA" ¢Gopma, OTICIUBIIUECS OT
“MaTepUHCKOro” Tpuxoma.
@ur. 1 - ckB. O3epHas-761, ri. 1859 m. 00p. 217, np. 1960/1; HUKHSS TOJICBUTA TAPIIMHCKOW CBHUTHI.
@wr. 2 - ckB. Ditnkckasn-3430, ri1. 2241.3 m, 00p. 30, np. 4262/2; xappicTaHCKast CBUTA.
®ur. 3 - ckB. Hoganckas-2910, rin. 3415.4 m, o6p. [A3415.4, np. 1/4; HWKHASA TOJICBUTA OFOKCKOM
CBUTBHIL.
@ur. 4 - "3penbiil" MHOTOKJIETOUHBIH TpuxoM, ckB. CeBepo-FOperunckas-1591, rio. 1924 m, o06p.
1591/3, np. 3683/2, xypcoBcas CBUTA.
@ur. 5,6. Siphonophycus sp.l. Ilupokue (70-150 MkM) riaakue HUTH. VHTEPIPETHPYIOTCS Kak
MyCThIE YEXJIbI, IN00 MHOTOKJIETOYHBIE TPUXOMBI CHHE3EJIEHBIX BOJOPOCIEH, KIIETKA B KOTOPBIX ObLIN
pa3pyleHsl Ipy TOCTMOPTAIBHOM 3aXOPOHEHUH.
CkB. Bepxue-Bunrouanckas-611, uat. 2195-2188.3 M. 06p. 7, tip. 645/1; xapbIcTaHCKas CBUTA.
@ur. 7-10. Siphonophycus sp.2. Y3kue (5-15 MKM) riagKkue HHUTH, COMOCTABIISIOTCS C YEXJIAMH MU
TPUXOMaMH CHHE3eJIeHbIX Bojopociell. dur. 7,8 - ornenbHble HUTH, ¢ur. 9,10 - KOpPKOBHIHBIE
MaTonoJ00HBIE 00pa30BAHMUS.
@ur. 7 - ckB. Kypynrckas-2772, unt. 2017-2010 M, oo6p. 2772/6, np. 3693/1; BepxHss MOJACBUTA
MapIINHCKON CBUTHI.
@ur. 8 - ckB. Meunkckas-2231, rit. 4515.5, 00p. 16, np. 2851/2; xapbicTaHCKast CBHTA.
®wur. 9 - ckB. HmwkuexamakuHckas-845, ri. 1568.4 m, o6p. 845/40, mp. 40/20; BepxHsA MOJICBHUTA
MAPUIMHCKON CBUTHI.

@wr. 10 - ckB. YaitkuHckasn-367, Ti1. 1419.7 m, 06p. 6, tip. 6/9; mapmmHCKas CBHTA.
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Tabmana XX.

Otaen Cyanobacteria
@ur. 1-11. Talakania obscura Kolosov, 1983, emend.
@wr. 1, 7 — ckB. Ycrb-buprokckas-1, uat. 3101-3120 M, 06p. 54, np. 842/1; TopruHckas CBHTA.
®wr. 2,4,6 — ckB. Tanakanckan-823, ¢ur. 2,4 — ri1. 1537 m, 06p. 38, dur. 2 — up. 2128/4, ¢ur. 4 — mp.
2128/1, dur. 6 — 1. 1542, 006p. 37, nip. 2127/2; HuxKHIS TOACBUTA MAPIITHHCKON CBHTHI.
@wur. 3 — ckB. O3epHasn-761, ri1. 1859 m. 06p. 217, ip. 1960/1; HYKHSS TOJCBUTA MAPUIMHCKOW CBUTHI.
@wr. 5 — ckB. Hakbiackast, ri. 3065.2 M, 06p. 10, ip. 3747/3; xapbicTaHCKas CBHUTA.
@wr. 8,9 — ckB. roganckas-2910, ria. 3414.8 m, 00p. 16, mp. 3788/1; HMKHSIS MOACBUTA OIOKCKOM
CBUTBIL.
@wr. 10 — ckB. bysrunckas-664, ri. 1801 M, 06p. 51801, ip. 1801/5; xapricTaHcKast CBUTA.
@uwr. 11 - ckB. Tamakanckas-806, unr. 1467-1473.9 m, np. 1091/3; BepxXHss MOACBUTA MAPIIMHCKON

CBUTHI.

Ipunamule cokpawenus: KO — "toBennnpHas" hopma, 3D — "3penas” dpopma.
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Taomuma XXI.
@ur. 1-11. Gen. et sp. indet 6. KpynHsie, oBalibHBIC KICTKHU, MPEIIOJIIOKHTEIBHO COSANHSIIONIMECS B
[ETMOYKH; COMOCTABIISIOTCS C HUTYATHIMHU BOJOPOCIISIMHU.
®ur. 1-8 - ckB. Meukckasn-2231, ri. 4515.5 m, 06p. 16, dur. 1,7 - np. 2851/2, ¢ur. 2-5 - np. 2852/3,
¢wur. 6,8 - ip. 2852/4; xapbICTaHCKasK CBHTA.
@ur. 9-11. Cks. Ceperosckas-1, ri. 1308 M, oop. C2010-18, mp. 18/3; ycTh-mHHXKCKas CBHTA,

Brrueroackuii mporud MeseHckoli cuHekn3bl, Boctouno-EBpormneiickas mnaTdopma, BEpXHUI BEHI.
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Taomaua XXII.

MuKpoopranuzMsl ?rpuOHOM TPUPOIBI
@ur. 1-24. Hamakinia sp. IlpenBapuTenbHO COMOCTABISIOTCS C COBPEMEHHBIMH CalpOJICHTUEBBIMU
rpubamu.
®ur. 1-8, 11-24 - ckB. Tamakanckas-823, rn. 1536 m, o6p. 38, ¢wur. 1,5,7,8,17 - nip. 2128/2, dur.
2,11,13,15,19,21,22 - np. 2128/1, ¢wur. 3,6,12,14,16,18,20 - np. 2128/3, ¢ur. 4,24 - np. 2128/5, ¢ur.
23 - nip. 2128/4; HUKHSIS TOICBUTA MAPIIUHCKON CBHTHI.
®dur. 9 — ckB. Bepxne-Bumouanckas-611, unar. 2195-2188.3 M. 00p. 7, mp. 645/1; xapwicTaHcKas
CBUTA.
@ur. 10 — ckB. Tanakanckas-806, uHT. 1584.2-1579.6 M, 00p. 3, mp. 1093/1; BepxHss MoACBHTA

MAPLIIMHCKON CBUTHI.
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Taomua XXIII.

MuKpoopranuzMsl ?rpuOHOM TPUPOIBI
@ur. 1. Caudosphaera expansa Hermann et Timofeev., 1989.
CkB. Bepxne-Bumouanckasn-611, uat. 2195-2188.3 m. 00p. 7, np. 645/1; xappIcTaHCKasi CBHTA.
dur. 2-6. Vanavarataenia insolita Pjatiletov, 1985; comocraBnstorcss ¢ COBpPEMEHHBIMHU
XUTPUIUCBBIMU TPpUOaAMHU.
@wr. 2,3,5,6 - ckB. Kypynrckas-2772, unt. 2017-2010 m, 00p. 2772/6, ip. 3693/1; BepxHsis mOACBUTA
MapIINHCKON CBUTHI.
®ur. 4 - ckB. YaiikuHckasa-367, 1. 1419.7 M, 06p. 6, tip. 6/5; nmapimmHCcKas CBUTA.
dwur. 7, 8. ?Vanavarataenia sp.

Cks. Yaiikunckas-367, rin. 1419.7 m, o0p. 6, dur. 7 - np. 6/8, dur. 8 - np. 6/14; napmmHCcKas cBUTA.
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Taomuma XXIV.
dur. 1-9. Ex gr. Lakhandinia-Majasphaeridium. Pa3nooOpasHbie 1m0 MOPGOJOTHH 000JIOUKH C
YTOJNIIEHHOW cTeHko. Ilpemmonaraercs, 4To AaHHbIE (OPMBI COOTBETCTBYIOT Pa3HBIM CTaIUSIM
Pa3sMHOXEHHUS OJTHOTO OPraHU3Ma.
Cks. Tamakanckasn-806, uat. 1593.5-1590.3 M, 00p. 4552, mip. 1405/2; HUKHSISI TOACBUTA MAPIIHHCKON

CBUTHI.
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Tabmuia XXV.
@Our. 1-3. Gen. et sp. indet 7. OsanbHble O00O0JOYKH, HECYIIME HA OIHOM, JIMOO IBYX
MIPOTUBOTOJIOKHBIX TIOJFOCAX KOPOTKHE, TOHKHE, 3a0CTPEHHBIC HAa KOHI[aX BEIPOCTHI.
CkB. YaiikuHckas-367, rin. 1419.7 m, 06p. 6, dur. 1,3 - np. 6/8, dwur. 2 - np. 6/14; napmmHCKas CBUTA.
Our. 4. Gen. et sp. indet 8. Cdepuyeckas ¢dopma ¢ OJMHOYHBIM, 3aKPYIJIEHHBIM Ha KOHIIE
MATBIICBUIHBIM BBIPOCTOM.
CkB. Hmwxuexamakurackas-848, . 1571.5 m, o6p. 22, np. 3766/1; BepXHsisi OACBUTA MAPIIMHCKON
CBUTBHIL.
@wur. 5. Gen. et sp. indet 9. OBanbHas 000104Ka, HECYIIAst JIMHHBINA BBIPOCT.
Cks. Tamakanckas-806, unt. 1584.2-1579.6 M, 06p. 3, np. 1093/2; BepxHss MOACBUTA MAPIIMHCKOU
CBUTHIL.
@ur. 6. Gen. et sp. indet 10. Chepuueckas 06004Ka, HECyIas JIMHHBIA TOHKHIA BBIPOCT. BhipocT
3aKJIIOYEH B JOMOJIHUTEIbHYIO 000IOUKY.
CkB. Hmwxnexamakunckas-844, rin. 1706 m, o6p. 6, mp. 1856/1; HMXKHSS MOACBUTA MAPIIMHCKON
CBUTBI.
@ur. 7. Gen. et sp. indet 11. Chepuyeckas 060J104Ka ¢ JTUHHBIM TOHKAM BBIPOCTOM, 3aKJIFOUYEHHAS BO
BHEITHIOIO TOHKYIO OBATBHYIO 000JIOUKY.
Cks. J{ronanckas-2910, ri. 3414.8 m, 00p. 16, nip. 3758/1; HMxKHSS TIOCBUTA OFOKCKOM CBHTEHI.
@ur. 8,9. Gen. et sp. indet 12. OBanbHas WK raHTeIEeBUIHAS 000JI0YKa, HECYIAsl CAUHIUYHBIC, JIABHO
3aKpYTJIECHHBIEC BEIPOCTHI-BBICTYIIbI, OTKPBITHIE BO BHYTPEHHIOIO MOJOCTb.
@ur. 8 - ckB. Hakbiackas-2950, rin. 3062.5 m, o6p. H2950-2, mip. 2/5; xapbIcTaHCKas CBUTA.
®ur. 9 - ckB. 3anagnas-741, . 1820 M, oOp. 741/12, mip. 12/19; BepxHss MOJACBUTA MAPIIMHCKOMN
CBUTBI.
@ur. 10. Gen. et sp. indet 13. Cnoxnass 1o ouepTaHusM (opma, Hecylas KpaTeporogo0HbIe
o0pa3oBaHus, ?0TKPBITHIE BO BHEIIHIOK CPETy.
CkB. Bepxwuentoiickas-780, rin. 1523.8 M, 06p. 670, np. 1309/2; HMXHAS MOJACBUTA MAPIIMHCKOMN

CBUTHI.
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Taboauua 1. PacnpocTpanenue Mmukpodoccuiuii B ckB. Ycrb-buprokckas-1.

YecaoBHble 0003HaUYeHNsT MPUBeIeHBI 1151 Tadau 1-44: 1 - paccesiHHOe opraHuyecKkoe BelecTso, 2-10 - acconnanun

mMukpodoccuamii: 2 - | ¢ Leiosphaeridia sp., .3 - lla ¢ Leiosphaeridia sp. - Talakania obscura, 4 - 116 ¢ Leiosphaeridia

sp. - Nepia calycina; 5 - Illa ¢ Appendisphaera tenuis - ?Appendisphaera tabifica — Talakania obscura, 6 - 1116 ¢

Appendisphaera tenuis - Tanarium tuberosum - Verruculatasphaera protea, 7 - Ills ¢ Appendisphaera tenuis -

Hamakinia sp. - Nepia calycina, 8 - Illr ¢ ?Polygonium cratum, 9- IVa ¢ Oscillatoriopsis sp. - Siphonophycus sp., 10 -

IV6 ¢ Vanavarataenia insolita — Siphonophycus sp.
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Ta6auna 2. Pacnpocrpanenne MUKPO(OCCHIUIi B CKB. Y CcTh-buprokckas-2.
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Ta6auna 7. Pacnpocrpanenue Mmukpodoccuiuii B ckB. Tanakanckan-803.
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Tab6auua 14. PacnpocTpanenne Mmukpogoccuinnii B ckB. Tanakanckas-824.
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Tadauna 20. PacnpocTpanenune mukpodoccuinii B ckB. HuskHexamakuHckas-848.




CkB. HmwxHexamaknHckas-849

Accoruanus

‘aou “ds ‘vynosnlowr puidspany) | e
VIMHOIT QIIHIIOLULOR] | o
ULUH OMWHIRTAIIO OH ‘Q1980HIAIR] | ot
‘Aou “ds ‘pu1ddjpd vidap | e
‘ds sisdo1.1op]]12s0) .
‘ds snodydouoydiS | ef-
‘Aou *ds ‘psojngny viuaISaLOX21U)) .
DIDADUDA DULIOJIUNINY) | o——e
DUISSINUD) DIPLIdDYASOIDT | o1
puiISSynUIL DIPLIDYASOIDT | oo
voynonl vipriavydsord o
DSSD.LD DIPLIDDYdSO127T .
SLDINSUDLI ‘W JJe D1oDYdS0dSUdPY | e—i—e
sinua) vaavydsipuaddy | et
sipuv.3 vaavydsipuaddy .
-
Q
o g =
.m. 5 < |olwv
& E|2|E
= 8|25
s e
=)
—
=®
= < =w
< =
& S 5 Z
Q H o] =1
3] i O
® 5 2
s
Z ==
o s 2
O &%
—~ O
= = o
= <
< = = ®
o = (8 8
= R a0
o @) m

Acconuanus

?®

pj1josul v1uav}pAnAvub A

DLIDADUDA DULIOfIUNIND)

o
<
P
R
<
<
o
=
=
<
<
=
<
»
o
=
£ —
= =
= 2
- ) ds snodydouoydig| e—{—e
< =
2 S
C O | puissynunu vipripydso1dT -
=
UM i
= = ‘aou “ds ‘pu1ddjno vidoy .
= =
o
g & IDIHOITI QI9HIIOLULOB] | o——e——
(3}
R
= E
= Tl g E
: E
> 21 €3 AR
g Ol & S| o0 | o | &
= % |l x| | n
= = = v —
o S S| = | =
= =]
< —
j=
S
2 . : i
= & S m
[3) 3] = o
< . 5 Q
P M = o =
N 558
N o &% .
=~ O
= = = = -
= = < ERY
= 2, = a X
- S = @ ©
< © =
[

Ta6auna 22. PacnpocTpanenue mukpodoccuinii B ckB. Husknexamakunckas-21301.
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Ta6auna 24. PacnpocTpanenue mukpodoccuinii B ckB. O3epuasi-761.
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HEIICKAS BUOTA

Ne Takcon KpaTkoe onucaHue HOBbIX
/i bopm/KoMMeHTapuu
I'PYIITIA MUKPOD®OCCUJINU
ITOJAI'PVYIIITA ACRITARCHA EVITT, 1963
OpHaMEHTHUPOBaHHBIC AKPUTAPXHU

1 Appendisphaera grandis (Moczydtowska, Vidal
et Rudavskaya, 1993), emend. Moczydtowska,
2005

2 Appendisphaera minima Nagovitsin et M.
Faizullin, 2004

3 Appendisphaera tenuis (Moczydtowska, Vidal et
Rudavskaya, 1993), emend. Moczydlowska,
2005

4 Appendisphaera sp.

5 ?Appendisphaera tabifica (Moczydlowska, Vidal
et Rudavskaya, 1993), emend. Moczydtowska,
2005

6 ?Asseserium  fusulentum  Moczydlowska et
Nagovitsin, 2012

7 Cavaspina acuminata (Kolosova, 1991), emend.
Moczydtowska, Vidal et Rudavskaya, 1993,
emend. Moczydtowska, 2005

8 Cavaspina majuscula, sp. nov.

9 Cavaspina rotundata, sp. nov.

10 | Ceratosphaeridium glaberosum Grey, 2005

11 Densisphaera  arista ~ Moczydlowska et
Nagovitsin, 2012

12 | Densisphaera sp.

13 | Eotyllotopalla rarotuberculata, sp. nov.

14 | Eotyllotopalla strobilata (Faizullin, 1998),
emend. Vorob’eva, Sergeev et Knoll, 2009

15 | ?Hocosphaeridium anozos (Willman, 2008),
emend. Xiao, Zhou, Liu, Wang and Yuan, 2014

16 | ?Gyalosphaeridium sp.

17 | Knollisphaeridium maximum  (Yin, 1987),
emend. Knoll et al., 1992, emend. Willman in
Willman et Moczydtowska, 2008

18 | Mengeosphaera aff. M. triangularis Liu, Xiao,
Yinetal., 2014

19 | ?Pulvinosphaeridium cf. P. antiquum
Paskeviciene, 1980

20 | ?Polygonium cratum (Zang in Zang and Walter,
1992), emend. Grey, 2005

21 | Tanarium araithekum (Zang in Zang and Walter,
1992), emend. Grey, 2005

22 | Tanarium aff. T. araithekum (Zang in Zang and
Walter, 1992), emend. Grey, 2005

23 | Tanarium conoideum (Kolosova, 1991) emend.
Moczydtowska, Vidal et Rudavskaya, 1993,
emend. Moczydlowska, 2005

24 | Tanarium aff. T. conoideum (Kolosova, 1991)
emend. Moczydtowska, Vidal et Rudavskaya,
1993, emend. Moczydtowska, 2005

25 | Tanarium longodactylusi sp. nov.

26 | Tanarium aff. T. megaconicum Grey, 2005
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27 | Tanarium paucispinosum Grey, 2005

28 | Tanarium tuberosum (Moczydlowska, Vidal et
Rudavskaya, 1993), emend. Moczydlowska,
2005

29 | Tanarium sp. 1. Cpeanepa3mepHas 000J0YKa,
OpHaMCHTUPOBAaHHAA KOPOTKHUMMHU,
3aKPYIJICHHBIMMW Ha OKOHYAaHHAX BbIPOCTAMMU.
IIpennonoxuTeapbHO HOBBIA BUA.

30 | Tanarium sp. 2. KpymHas oGomouka, Hecyruas
KOPOTKHE, 3a0CTPCHHLIC BBIPOCTHI.
IIpennonoxuTeapHO HOBBIA BUJ.

31 | ?Tanarium sp.

32 | Variomargosphaeridium sp.

33 | Verruculatasphaera protea, sp. nov.

34 | Uniexcrescentia tubulosa, sp. nov.

35 Urasphaera sp. Coepuueckas 00004Ka, OpHAMEHTHUPOBAHHAs
KOPOTKUMHU, MaCCHUBHBIMH 6yJ’IaBOBI/I[[HLIMI/I
BbIpocTamu. HoBblii BUIL.

36 | Gen. etsp. indet 1. Coepuueckas 0001104Ka, Hecymast
TE€TCPOTCHHBIC BBIPOCTHI ABYX THUIIOB -
0,IlI/IHO‘IHBII>i prnHHﬁ U  MHOI'OYHMCJIICHHBIC,
0oJiee MEJIKHE U TOHKHE BBIPOCTHI. HoBrrit poa.

37 | Gen. et sp. indet 2. Ctepruueckast  obomouka ¢  HEpETYISIPHO
PACIIOJIO0KEHHBIMU KpaTepOHO,I[O6HBIMI/I
BbIpocTaMu. HoBblil pon.

38 | Gen. etsp. indet 3. Kpymaas MTOJINTOHATbHAS 000I104Ka.
[IpeanonoxuTeapHo HOBBIM POJI.

39 | Gen. et sp. indet 4. Cdepuueckast 000709Ka ¢ METKUMH OYTOpKaMH-
MopiuHKaMu. HoBbll pox.

40 | Gen. etsp. indet 5. MlonuroHanbHas 000J1049Ka,
OpHAMEHTHpPOBaHHAs HEPETYISIPHO
PacCIoJI0KECHHbBIMU KpYyIHbBIMH, IJIaBHO
3aKpPYTJICHHBIMHA BbIPOCTAMH-BBICTYIIAMU.
IIpennonoxuTeabrHO HOBBIA POJ.

I'mangkocTeHHbIE aKpUTAPXU

41 Bicortex mutabilis, sp. nov.

42 | Pterospermopsimorpha insolita  (Timofeev,

1969) emend. Mikhailova, 1989
43 | Cucumiforma vanavaria Mikhailova, 1986,
emend. Mikhailova, 1989
44 | Navifusa sp.
45 | Leiosphaeridia crassa (Naumova, 1949) emend.
Jankauskas, 1989
46 | Leiosphaeridia jacutica (Timofeev, 1966)
emend. Mikhailova et Jankauskas, 1989
47 | Leiosphaeridia minutissima (Naumova, 1949)
emend. Jankauskas, 1989
48 | Leiosphaeridia tenuissima Eisenack, 1958
TTIOATPYTIITA HUTYATBIE BOJAOPOCIIN
Otaen Cyanobacteria

49 | Nepia calycina, sp. nov.

50 | Obruchevella aff. O. crassa Kolosov, 1984

51 | Obruchevella parva Reitlinger, 1959.

52 | Oscillatoriopsis sp.

53 | Siphonophycus sp.

54 | Talakania obscura Kolosov, 1983, comb. nov.
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TITOAT'PYIIIIA 7HUTYATEIE BOJOPOCIIN
55 | Gen. et sp. indet 6. Kpynssre, OBaJIbHBIE KJIETKH,
MPEIIONIOKUATENHFHO COCTUHSIIICH B IETIOYKH.
Hogslii pon.
TMOAT'PVYIIIIA INCERTAE SEDIS
56 | Caudosphaera expansa Hermann et Timofeev, | IIpeamonaraembiec OCTaTKA TPUOHON TPUPOIBL.
1989
57 | Hamakinia sp. IpenmonaraemMple OCTATKA TPUOHOM TIPUPOJIBI.
58 | Vanavarataenia insolita Pjatiletov, 1985 [IpennonaraeMbie OCTATKU TPUOHON MPHPOJIHL.
?XuTpUaneBbie TPUOBI.
59 | ?Vanavarataenia sp. [IpennonaraeMbie OCTaTKU TPUOHOMN IPUPO/IBL.
60 | Exgr. Lakhandinia-Majasphaeridium.

Tadauua 45. Cnucok TAKCOHOB, YCTAHOBJIEHHBIX B HENICKOi OnoTe.
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YPUHCKA BUOTA

Takcow,
BBIICIIEHHBLIN
panee

Jluteparypa

Uemy cOOTBETCTBYET
(110 MHEHHIO aBTOpA)

Ancorosphaeridium
magnum

Sergeev et al., 2011; ¢ur. 4 — 1-3;
Moczydtowska, Nagovitsin, 2012; ¢ur. 2A-
U

Ancorosphaeridium magnum

Ancorosphaeridi-um
minor

Sergeev et al., 2011; ¢ur. 4 —4,5;
Moczydtowska, Nagovitsin, 2012; ¢ur. 3C-
L

Ancorosphaeridium minor

Ancorosphaeridi-um
robustum

Moczydtowska, Nagovitsin, 2012; ¢uwur.
3AB.

Ancorosphaeridium robustum

Cavaspina basiconica

Daiizymnun, 1998; tabn. |, pur. 8-10.

Appendisphaera
minima

Harosuuus u ap., 2004;
tabm. |, gur. 1-3.

Appendisphaera minima

Appendisphaera tenuis

Bopob6sesa u np., 2008; puc. 21, m; Sergeev
etal., 2011; ¢wur. 4 — 4-6.

Appendisphaera sp.

Sergeev et al., 2011; ¢wur. 5 —1-3.

ex gr. Appendispaera -
Knollisphaeridium

Ot Buma Appendisphaera tenuis
OTJIMYAKOTCA MMPONOPUUAMHU TEJ1a
(OTHOHIGHI/IGM JJINHBI BBIPOCTOB K
JIHaMETPy 000JIOUKH).

Appendisphaera
tabifica

Moczydtowska, Nagovitsin, 2012; ¢ur.
4AB

?Appendisphaera sp.

Asseserium fusulentum

Moczydlowska, Nagovitsin, 2012; ¢uwur.
5E F.

Asseserium fusulentum

Bullatosphaera velata

Sergeev et al., 2011; ¢ur. 5-7.

Bullatosphaera velata

Ceratosphaeridium cf.

glaberosum

Tony6kosa u ap., 2010; Tadn. 1V, duwur. 1,
Moczydlowska, Nagovitsin, 2012; ¢wur. 4D.

?Ceratosphaeridium sp.

Cavaspina acuminata

Moczydtowska, Nagovitsin, 2012; ¢wur. 4E-
F

Cavaspina acuminata

Cavaspina uria

Moczydtowska, Nagovitsin, 2012; ¢ur. 4G-
I

Cavaspina uria

Densisphaera arista

Moczydtowska, Nagovitsin, 2012; ¢ur. 6A-
F

Densisphaera arista

Densisphaera fistulosa

Moczydtowska, Nagovitsin, 2012; ¢wur. 6G-
M.

Densisphaera fistulosa

Eotylotopalla aff.

delicata

Harosuuus u ap., 2004;
tabn. I, dur. 9,10.

Eotylotopalla delicata

Lophosphaeridiumstro
bilatum

Qaiizymmue, 1998; tabmn. |, dur. 4,5.

Lophodiacrodium sp.

[saruneros, 1983; dur. 7,8; HarouumH n

Eotylotopalla strobilata

ap., 2004;
tabu. 11, dur. 4.

Eotylotopalla Sergeev et al., 2011; ¢ur. 9 —1,4.

strobilata

dopma 1 Harosurus u 1p., 2004; Knollisphaeridium maximum
tabu. |, gur. 12.

Ericiasphaera aff. | TomyGkoBa u mp., 2010; tabm. 1V, dur. 6.

adspersa

Knollisphaeridium Sergeev et al., 2011; ¢ur. 7 —5.

maximum

Tanarium conoideum

Bopobbesa u np., 2008; puc. 2a; 'omydxoBa
u 1p., 2010; a6 1V, dur. 2; Sergeev et al.,
2011; ¢ur. 6 —1,2.

Tanarium anozos

Moczydtowska, Nagovitsin, 2012; ¢ur. 8A-
C

Mengeosphaera sp. 1;
TPEYTroJibHas TIomagKa
OCHOBAaHWH BBIPOCTOB

Tanarium muntense

Moczydtowska, Nagovitsin, 2012; ¢ur.

Mengeosphaera sp. 2;
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8L,M.

TPCYToJibHast omajgka B
OCHOBAHWM BBIPOCTOB

?Sinosphaera rupina

Bopob6sesa u np., 2008; puc. 2u; ['omybkoBa
u 1p., 2010; Ta6mn. 1V, ¢wur. 5; Sergeev et al.,
2011; ¢ur. 7 — 2-4.

?Sinosphaera rupina

Tanarium conoideum

Moczydtowska, Nagovitsin, 2012; ¢ur. 8K

Tanarium araithekum

Goniosphaeridium

Haroswurws u mip., 2004;

digitiforme tabu. |1, dur. 4,5.
“Goniosphaeridi-um” | ToxybxoBa u 1p., 2010; Tabxn. IV, ¢wur. 3.
digitiforme

Tanarium digitiformum

Sergeev et al., 2011; ¢ur. 7 — 6.
Moczydtowska, Nagovitsin, 2012; ¢wur. 8D-
F.

Tanarium digitiformum

Asseserium diversum

Moczydtowska, Nagovitsin, 2012; ¢ur. S5A-
D

Asseserium
pyramidalis

Moczydtowska, Nagovitsin, 2012; ¢ur. 5G.

Baltisphaeridium sp.

[atuneros, 1983; dwur. 1,2 4;

Gen et sp. indet 2

T'ony6koBa u 1p., 2010; Tabn. 1V, dwur. 4.

Oodium sp. 1

Daiizymnun, 1998; tabdn. |, gur. 12

Polygonium sp.

Harosumus u ap., 2004;
tabn. I, ¢pur. 12-15.

Tanarium conoideum

Qaiizymnun, 1998; tabn. I, dur. 2-4, 8.

Tanarium stallatum

Harosumus u ap., 2004;
tabn. I, pur. 16-18.

Tanarium triangulum

QaiizymmH, 1998; tabn. I, ¢pur. 5,6.

Tanarium tuberosum

QaiizymmuH, 1998; tabmn. I, ¢pur. 1,
Moczydtowska, Nagovitsin, 2012; ¢ur. 8G-
J

Tanarium sp.

Qaiizymmu, 1998; tabmn. I, ¢pur. 9-14.

Veryhanium sp.

[TaruneTos, 1983; dur. 5,6; DaiizymmuH,
1998; tabm. I, dur. 7.

Tanarium tuberosum
BLICOKaﬂ BapI/Ia6I/IJlLHOCTL B
Hpe;[enax BHUAa

Dicrospinasphaera sp.

BopobseBa u 1p., 2008; puc. 2B, k

Dicrospinasphaera
virgata

lomybkoBa u np., 2010; Ttadn. 1V, ¢wur. §;
Sergeev et al., 2011; ¢ur. 8 — 1-5.

Multifronsphaeridium
pelorium

Tomy6xkoBa u ap., 2010; Tabmn. 1V, ¢pur. 9

Multifronsphaeridium
ramosum

Moczydlowska, Nagovitsin, 2012; ¢ur. 7A-
F.

Multifronsphaeridium sp.
Ypunckue GOpMBI IMEIOT OJIH3K0e
MOP(hOJIOTHYECKOE CTPOCHHUS C
akpurapxamu BEII, oTHeceHHbIMU
K poxy Alicesphaeridium
(Vorob’eva et al., 2009).
Heo6xonuma peBU3Hs BUIOB POJOB
Multifronsphaeridium u
Alicesphaeridium.

Stellatorossica ampla

Vorob’eva, Sergeev, 2018

Stellatorossica ampla

Ponx umeer 6xm3koe Mopdomoru-
yeckoe crpoenue ¢ Buaom Keltmia
cornifera, onvcanHBIM U3 BEHIA
BEII (Vorob’eva et al., 2009).

Urasphaera capitalis

Moczydtowska, Nagovitsin, 2012; ¢wur. 7G-
J

Urasphaera capitalis

Variomargosphaeridiu
m cf. lithosum

Bopobbesa u ap., 2008; puc. 2:x

Variomargosphaeridiu
m lithosum

Tonybkosa u mp., 2010; tada. 1V, ¢wur. 7;
Sergeev et al., 2011; ¢wur. 6 — 4-6.

Variomargosphaeridiu
m floridum

Moczydlowska, Nagovitsin, 2012; ¢ur. 9G-
J.

Variomargosphaeridium floridum

Trachyhystricho-
sphaera aff. aimica

Harosumus u ap., 2004;
tabdm. |, gur. 7,10,11.

Gen et sp. indet; puc.14

?CuHeseneHble
BOJIOPOCITH

IIstuneros, 1983; dur. 14,16

Torgia baculata
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Digitus fulvus

Qaiizymnun, 1998; tabdn. I11, gur. 10-12

?CuHeseneHble
BOJIOPOCITH

[atuneros, 1983; ¢ur. 15

Digitus fulvus

QaiizymmuH, 1998; tabdn. 1, ¢ur. 13,14

Torgia eleganta

Taoauna 46. CnucOK TAKCOHOB, YCTAHOBJIEHHBIX B YPHHCKOI OnoTe.
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