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BBEJIEHUE

Axmyanvnocmo padomol.

KOro-octok  Cubupckoii mnaTrgopmMbl BXOJUT B COCTaB OJIHOTO U3 KPYIMHEUIINX
HedTera3oHoCcHbIX OacceiiHoB Poccun. IIpoJyKTHBHBIMH TOPU30HTAMHU SABISIOTCS BEHACKHE U
HIDKHEKeMOpHuiickue ocajouHble mociefoBatenbHocTd.  Crparturpadusi BepxXHEro JoKeMOpus
Cubupckoil minargopMbl U B YaCTHOCTH BEHAA pa3padaThIBaeTCs M COBEPIIECHCTBYETCS OOJBIIONM
rpynmnoi crenuanucroB yxxe MHoro jer (Pemenuss Bcecoroznoro.., 1983; Pemenust uerseproro..,
1989, lllenduns, 1991; Crpaturpadus HedrerazoHocHsix..., 2005; lemun, 2007; KouneB u np.,
2018; MenbaukoB, 2018 u np.). OHAKO 10 CHX MOP HET €AMHCTBA BO B3TJIAAaX HA MOJIO0KEHUE TPAHMI]
O0MMX W PpErHOHATBHBIX CTpaTurpaduyeckux monpasaeneHuii Ha Cubupckoi maardopme.
BoszpactHoe 060cHOBaHME M KOPPEISHS BEPXHEIOKEMOPUIICKUX OTIIOKEHHUN B pa3pe3ax BHYTPEHHHUX
U 00paMIIIOIIUX TEPPUTOPUI HE BCErla OJJHO3HAYHA, & CTpaTUrpauyeckue CXeMbl pa3HbIX PETHOHOB
Cubupckoii minardopMel TpyaHO corocTaBUMBbL. CIOXKHUBILASACS CUTyalUs OOBACHSIETCS MHOXKECTBOM
NOPUYHMH: CIIO)KHBIM TEOJIOTHUYECKHUM CTPOCHHEM ocagoyHoro uexia CuOHpCKO 1u1aTdopMmel,
CHOPaIUYHOCTBIO TAJICOHTOJOTHYECKUX M W30TONHBIX JAHHBIX, PA3HOH CTEMEHBIO JOCTYMHOCTH M
U3Y4YEHHOCTH OIOPHBIX pa3pe3oB, a TaKXKe HEBO3MOXHOCTbIO HX IMPSIMOIO COIOCTABIECHHUS CO
CTPaTOTUIMYECKUMHU pa3pe3amu  BoctouHno-EBpomneiickoit tiardopmer  (BEIT). He wmenbimeit
poOJIeMO SIBIISIETCS] KOPPEJALUS HIDKHETO U BEpXHEro oTaenoB BeHaa OOmiel cTpaTurpaduyeckoit
mkansl Poccun (OCIL) ¢ spqnakapuem MexnyHapoaHo# xpoHocTpaturpaduueckoit mkansl (MXCI).
[TpuBnekaemble MajaeOHTOIOIMYECKHE METO/IbI U, B YaCTHOCTH, UCIOJIb30BAHNE MUKPOGOCCHIINI U3-32a
pa3sHOYTEHUs! pe3yJbTaTOB HE BCErja CIOCOOCTBOBAIM PEIICHUIO ATHUX MpoOJieM, a MHOIJA JlaXe U
yCyryOJsuid WX, BBI3bIBAas TOHSTHBIM CKEICHUC Yy psija TeonoroB. Bmecte ¢ Tem, Onaromaps
MIOBCEMECTHOMY DPACHIMPEHHIO MHKPOTAJICOHTOJIOTMYECKIX HWCCIEAOBAaHUM B TOCIEAHHE TOIBI U
HaKOIJICHUIO HOBBIX JIaHHBIX MOTEHIMAJ 3TOW TPYIIbI UCKOMAEMbIX MUKPOOPIaHU3MOB HEYKJIOHHO
pacrer.

HameTuBiumiicst B mocieaHue rofbl NpOrpecc B M3YYEHUH AOKEMOPHICKUX MUKPOPOCCUIHMA
CBSI3aH C OTKPBITHEM B  pa3pe3ax BeHAa/HAMakapuss MHUpa KpPYIHBIX, Pa3HOOOpa3HO
OpHAMEHTUPOBAHHBIX aKpUTApX. DTU OMOTHI OBLIM OOHApPYKEHbI OTHOCUTEIBHO HEIAaBHO M BCE elle
HaXOJATCS B CTaJMU aKTMBHOTO M3Y4eHHUs. XapaKTEepHbIH, JETKO y3HaBaeMblil OOJMK, BBICOKOE
TaKCOHOMHYECKOE pa3HOO0Opasue, a TakKe MIMPOKOoe reorpauieckoe pacripoCTpaHEHHE TO3BOJISIIOT
CUMTATh ATy TPYNIy OHOCTpaTHrpaduyYecKu MEPCIEeKTUBHON /IS pEIIeHUs] PETHOHATIBHBIX U Oolee
00MIMX cTpaTurpapuuecKux 3ajau.

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

ronoB. OJIHAaKO, W3-32 PA3JIMYHBIX TAKCOHOMHYECKUX TOJXO0JI0OB WJIM ONTMOOYHOCTH OMpEeiIeHUN Ha
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pPaHHMX 3Tanax M3Y4YEeHUs, OHU /10 CHUX IMOp LUTHPYIOTCS B JMTEpaType IMOJA Pa3HbIMU BUAOBBIMH U
POZIOBBIMH Ha3BaHUSMHU B COCTaBE PAa3HBIX CTPATUTPapHUECKUX KOMIUIEKCOB OT BEpPXHEro pudes a0
keMOpusi (Pemenuss uwerBeproro.., 1989; Karamor opranndeckwmii.., 1990; Crpaturpadpus
He(drerazoHocHbIX.., 2005). Pa3po3HEHHOCTb NaHHBIX B PEIKUX H3JAHUAX, CIUIIKOM KpaTKUe
ONMMCAHUA U YacToe OTCyTcTBHE (oTorpaduueckux Hu300paKeHHl B CTapblx paboTax, a Takxke
BBIOOPOYHBIEC PEBU3UU OTACIBHBIX TAaKCOHOB 0€3 KOMILIEKCHOTO aHajh3a BCTPEYaeMbIX MUKPOOHOT
(Komocora, 1991; Moczydtowska et al., 1993; Moczydtowska, 2005) mo cux mop 3aTpyaHSIOT
UCIIOJIb30BaHUE ATOr0 MaTepuaa Juis OuocTpaTurpaguueckux moCTpOSHUH.

B pesynbrare HacTosSIIMUX HCCIenqoBaHUN MUKpodoccuinu ObUTH 0OHApYKeHBI B Oosiee ueM 40
CKBaXMHAX BHYTPEHHUX paiioHOB Cubupckoi miardopmbl. K yxe omy0iaukoBaHHOMY MaTepHaly
n00aBUJIOCH  OOJBIIOE  KOJMYECTBO HOBBIX HAXOAOK, a MEKIYHApOIHBIA ONBIT H3Y4YECHUS
OJIHOBO3PACTHBIX MUKPO(OCCHIINI 3aMETHO MPOJABUHYI OOIIKME MPEACTaBICHUS 00 UX TAKCOHOMHH U
nuana3oHax —pacnpocTtpaHeHus. CroxuBliuecss OOCTOSTENbCTBA  00ECHEYHIM  BO3MOXHOCTH
NPOBEICHUS JTAaBHO HEOOXOIMMOW pPEBU3MM M TEPEOLIEHKHM HMMEIOIIErocs MarepHhaia, 4To U OBLIO
peanu30BaHo B HACTOAIICH padoTe.

Llenv pabomot.

Heranuzanus PernonanbHolt  crpaTurpaduueckoid  cxeMbl —toro-octoka Cubupckoit
1atopmbl o GuocTpaTurpa@uIecKuM JaHHBIM.

3aoauu uccneoosanuii:

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

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

3. H3ydeHme TaKCOHOMHYECKOTO pa3HOOOpa3Ws, a TaKKe BBIIBICHHE TIPEACIOB U
3aKOHOMEPHOCTEH BEPTUKAJIBHOTO H  JIATEPAbHOTO  PACHpeleNieHHs]  acCOLMAIIiA
MUKpO(hOCCHIni

4. AHanu3 pacrpoCTpaHEHUs >JIUAKapCKUX AKaHTOMOPGHBIX OMOT MHUpa M UX BEHJCKUX
aHasioroB B Boctounoit Cubupu.

5. OueHka OuocTpaTHUrpapu4eckoro MOTEHIMAda MHUKPO(OCCHINNA BHYTPEHHUX paiOHOB
Cubupckoii mnathopmMbl M YTOUHEHUE TPAHUL] CTPATUTpaPUUECKUX Opa3IeIICHUI.

6. MOHOFpa(bI/I‘-ICCKOC OINMMCAHUC HOBLIX U XaPAKTCPHBIX TAKCOHOB.



Daxkmuueckuit mamepua.

B ocHOBY pa0oTHI JIETJIN CBEIEHHs 110 BCEM OCHOBHBIM MECTOHAXOXKICHHSAM aKaHTOMOP(HBIX
OMOT LEHTPAJBbHBIX M IOT0-BOCTOYHBIX Tepputopuii Cubupckoii muatdopmsl. [loMmumo cBeneHuit u3
JUTEPATypHBIX MCTOYHHKOB, B DPAa0OTE MCIIOJIB30BaHbl OPUTMHAIIBHBIE JaHHBIE, IOJIYyYEHHbIE B
pe3ynbTaTe HW3y4deHUs pabodeil majgeoHToJornyeckon koyueknuu B.A. PymaBckoi, a Takke
COOCTBEHHOW KOJUIEKIIMU. AHanm3upyembie B padore oOpasmbl (okoso 300 mT.) ObutM OTOOpAHEI U3
TAJIAKAHCKOM CBUTHI, BIJIIOYAHCKOTO (OCTHYMHCKAs, XOPOHOXCKas CBHTBI), HEICKOro, (Tajaxckas,
NapUIMHCKAasA, KypCOBCKas, OECIOpAXCKas, bIHaXCKas W XapbICTaHCKas CBUTBHI) M TUPCKOro (Orokckas
CBUTA) TOPU30HTOB BHYTPEHHUX pailoHoB Cubupckoil miardopmel. B xone paGoTel Oblna nM3ydeHa
IPEJICTaBUTENIbHA  KOJUIEKLMS IIOCTOSIHHBIX — IIpernapaToB, HacuuThiBaromiass nopsaka 2300
sk3eMIuIsipoB. Yacts kosekuuii B.A. PynaBckoil xpaHuTcs B naneoHrosnoruueckom mysee BHUI'PU,
ocTaJbHbIe KOJUIEKIIUU - B Jiabopatopuu nutojoruu u Ouoctpaturpaduu UI'TI PAH (r. Cankr-
[TetepOypr).

Hayunaa noeusna. BrepBble moiydyeHa JeTajibHas NAJICOHTOJIOIMYECKas XapaKTEpUCTHKA
HIDKHEH TEPPUTCHHOM YacTH OCaZOYHOTO 4YeXJia BHYTPEHHUX paiioHoB CuOupckoit miatdopmsl. B
HE(TEra30HOCHBIX OTJIOKEHHUSX BHJIIOYAHCKOTO, HEICKOTO M HIDKHEH 4acTH THPCKOrO TOPU30HTOB
ycraHoBlieHO 53 Bujga Mukpodoccunuid. OOHapyXeHbl M MOHOrpadUYecKH OIHUCAHbl 8 HOBBIX
TakCOHOB. OIpenesieH0 TOJOKEHHE HEKOTOPBIX HHUTYATHIX MHUKPO(POCCHINI B CHCTEMaTHKE
COBPEMEHHBIX OpPraHM3MOB. PEKOHCTpyMpOBaH IIMKJI pa3MHOXKEHHS HOBBIX Bojopociel Nepia
calycina, Sp. NOV. YTOYHEHO MOJIOKEHUE U BIEPBBIC ONPE/CICHbl 3aKOHOMEPHOCTH PacIpOCTPaHEHHS
acconanuii MUKpo(oCccuiInii B CTpaTOTUIIMUECKOM MOCIIe0BaTeIbHOCTH 0TI0XkeHUu. [TokazaHo, 4To
MOSIBJICHHE OOraThIX HENCKUX aKaHTOMOP(HBIX accOLMalui B BEPXHEJOKEMOPHUICKUX OTIONKEHHSX
Cubupckoil mnaThopMbl OTBEYAET OIpPENEICHHOMY 3BOJIOLMOHHOMY pYOEXy B HMCTOPUHU Pa3BUTHUS
JPEBHUX MHUKPOOpraHu3MoB. OJIHaKO BEpPTUKAIBHOE U JIaTepalibHOE paclpeaeseHne MUKpOpOCCHIIni
B TEPPUICHHBIX IOCIEIOBATEIBHOCTSIX BHJIIOYAHCKOTO, HEINCKOT0 M THPCKOIO TOPU30HTOB
OTIPEEIATIOCh JIOKATbHBIMU YCIOBUSIMH, CYIIECTBYIOIIMMHU B BEHICKOM OacceliHe Ha Ka)KJOM 3Tarie
ero pa3Butus. [1o 44 n3ydeHHBIM CKBaXMHAM COCTaBJIEH KaTaJor PAcIpOCTPaHEHMs] OPraHOCTEHHBIX
MHKpodoccuuii o riryornHam u cButam (npuioxenerue |l).

Ilpakmuueckoe 3nayenue. YTOUHEHbl OOBEMBI M TPAHMIBI HI)KHETO M BEPXHErO OT/AEJIOB
BEHJ]a, a TaK)Ke€ HENCKOr0 PETMOHAILHOTO TOPH30HTAa Ha IOro-Boctoke CHOMPCKON MIaTgopMBI.
Toprunckas cBuTa mo OHocTpaTurpa@uueckuM TaHHBIM OTHECEHAa K BEHJAY. BbIeneHbl TaKkCOHBI
Y3KOTO  CTPAaTUTPaUuUecKoro paclpoCTpaHEHMs, KOTOpble MpPEUIOKEHbl Ui BKIIOYEHUS B
PernonaneHyto crpaturpaguueckyro CXeMy B KauyecTBE IaJCOHTOJIOIMYECKONW XapaKTEePUCTHKU

HCIICKOT'O U BerHeﬁ qacTHu HaHBHeTaﬁFHHCKOFO TOpPHU30HTOB. HOJ’Iy‘IeHHBIe IMaJICOHTOJIOTHYCCKHE
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JAHHBIE HMEIOT OONBIIOE 3HAYEHWE [JIsi PETHOHAIBHOW cTparurpaduu: Tpu  pa3paboTke
CTpaTurpaUuecKoil CXeMbl HOBOTO TOKOJICHHS, B MEXKPETHOHAIBHBIX KOPPEIAIUAX, a TaKXKe MpH
NAJICOIKOJIOTUIECKHUX U NTasIe0(ananbHbIX PEKOHCTPYKIIUSX.

3auwguniaemole nonoxHceHun.

1. B BepxHETOKeMOPUICKHX OTJIOKEHUSX BHYTPEHHUX paiioHOB CHOMpCKOH TIaThOopMbl
(Hencko-botyobunckuii, [IpeanaTomckui, CrorKkepcKkui, AHabapckuii) OOHapyKEeHbI
OpPraHOCTEHHBICE MHUKPO(OCCHIINU XOpOIIel COXpaHHOCTH, oTHeceHHbIe K 30 pomam u 53 Buaam, u3
HUX 8 TAKCOHOB - HOBbIE. B cocTaBe HEMCKOM OMOTHI BBISIBIICHBI MPEJCTABUTENN MOATPYIIIL: aKPUTAPXU
(80 % oT Bcero BHIOBOrO pa3HOOOpa3usi OOHAPYKEHHBIX TAKCOHOB), CHHE3eseHble Bogopociu (13 %)
u ipobnematku (7 %).

2. Crparurpadguueckoe M JarepajbHOE pachpeneieHrne MUKPO(OCCHIMA B BEHICKUX
OTJIOKEHUSAX M3YYEHHOM TEPPUTOPUU CBA3aHO C TPAHCTPECCHBHO-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 ¢ Appendisphaera
tenuis - Tanarium tuberosum — Verruculatasphaera protea, I1Is ¢ Appendisphaera tenuis — Hamakinia
sp. — Nepia calycina, IIIr ¢ ?Polygonium cratum, IVa ¢ Oscillatoriopsis sp. — Siphonophycus sp., IV6
¢ Vanavarataenia insolita — Siphonophycus sp.). O6enuennsie acconmanuu (I, Ila, 116, IVa, 1V0)

PaCIpOCTPaHCHbI B OTJIOKCHHAX, OTBCUAIOIINX HadyaJbHOU CTaguu TPAHCIPECCUU U 3aB€pIHaIOHIeﬁ

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

O6meit 1 MexayHapoaHoil cTpaturpaduyeckux Imkanax. OpHaMEeHTUpOBaHHbIE MHKpOdoccHInm
pacrpoCTpaHEeHbl B OTJIOXKEHHUAX ¢ Bo3pacToM 630-540 muH. net. PacuBer akaHTOMOP(HBIX aKpUTapX
npuiencs Ha uaTepBan 580 - 560 MiH. jeT. 3HAYUTENBHOE UX COKpALICHHE IPOU30ILIIO0 0KosIo 560-
550 mnH. ner Hazag u coBnano ¢ rnodanbHbeIM C-cobeitueM Ilypam-Bonoka. Jluamaszon
CYILIIECTBOBAHMSI HENCKOW, TOPTMHCKOW U ypuUHCKOM OuoT Cubupckod miar@opmbl OrpaHHuEH
uHTepBanoM 580-560 MiH. n€eT.

4. Jeranu3upoBaHa PernonanbHas cTpaTurpaduueckas cxema roro-socroka CuOupckoit
miatdopmbl. ['paHuMila HIDKHETO U BEpXHEro OTAeNoB BeHaa B Hemcko-boryoOuHckoMm,
[Ipeanatomckom, CrormkepckoM 1 AHaOapCKOM paiioHaX COTIOCTABJICHA C MOJOIIBOM BUIIFOUYaHCKOTO
ropu3oHTa, a B [JaToMcKkoM paiioHe - ¢ KpOBJel K3I JI0OJIOMUTOB HM)KHEH yacTh OapakyHCKOW CBUTHI
JaIbHETAaUTMHCKON CepuM. BUWIIOYaHCKMM M HEICKUH TOPU30HTHI OTHECEHBl K HUKHEHW 4YacTH

BCPXHETO BCHIA. FpaHI/IIIa HECTICKOTO W THUPCKOI'O0 TOPU3OHTOB IIOMEIICHA B OCHOBAHHUEC BerHeﬁ
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MOJICBUTHI OFOKCKOW CBUTHI. TOpruHCKas cBUTa bepe3oBCKOW 30HBI OTHECEHA K BEHIY. TaKCOHBI
Y3KOTrO CTpaTUrpaduyeckoro WHTEpBalla PAaCIHpPOCTPAHEHUs, BBIICICHHBIE B HEICKOM TOPU30HTE U
YPUHCKOM CBUTE JAIbHETAUTMHCKOIO TOPHU30HTA, IIPEMIOKEHO BKIIOYATH B PernoHanbHyro
CTpaTurpa@UyecKyr0 CXeMy HOBOTO IIOKOJIEHHS B KauyeCTBE MHKPOIAICOHTOIOTUYECKOU
XapaKTEPUCTUKU CTPATOHOB.

Anpobayusa pe3ynomamoe padomol.

Pe3ynbrarhl nuccepTaninoHHONW paboThl JOKIAABIBATNCH U 00CYKIAIHCh Ha BCEPOCCUUCKUX H
MEXIYHApOAHBIX KOH(pepeHUUsx u coBemaHusx: «CoBpeMeHHas POCCUIHCKas MaJeOHTOJIOTHSI»
(Mocksa, 2004); «Palaentological Association, 48 Annual Meeting» (JTmis, 2004); «Precambrian to
Palaeozoic Palaeopalynology and Paleobotany» (JIuexx, 2005); «PaccBer u 3akaT BEHJICKOM
(ammakapckoii) 6uote» (Mocksa, 2007); «['eomumanuyeckas sBoonust autocdepsl LlenTpambHO-
Asmankoro moxaBwkHoro mosicay  (Mpkyrck, 2007): LV, LVII, LXI, LXIV ceccun
[MTaneonromoruueckoro odbmiectBa (Cankr-Iletepoypr: 2009, 2011, 2015, 2018); «Neoproterozoic
Sedimentary Basins» (HoBocubOupck, 2011); XV  MHKpOMaJCcOHTOJIOIMYECKOE 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 Te3nMCaxX HAYYHBIX KOH(EpEHINIT 1 COBEITaHMA.
UccnenoBanust mnpoBoauiauch npu (unancoBoit mnopuaepxkke Ilporpamm Ilpesmaumyma PAH
«[Ipobnemsl 3apoxaenus: 6rnochepst 3emun u ee sBosonum» (Ne 25, 2004-2005 rr.; Ne 18, 2006-2008
T.), «[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 o6bemMoM 206 CTpaHUIl COCTOMT W3 BBEIEHHUS, 5 TJaB, 3aKIIOYEHHS, CITUCKa
COKpAaIlIeHHWH, CIHUCKa JUTepaTyphl, BKiIodaromero 191 HammeHoBaHWE, W3 KOTOpPhIX 72 - B
MEXTYHAPOHBIX U3JAHUIX, a TAKXKE ABYX MPWIOKEHUH. TeKCT auccepTaluy MPOMLIIOCTPUPOBaH 27
pUCYHKaMH U 25 maleoHToJorudeckumu Qororabmunamu (mpunoxenue |). Pacmpoctpanenue
MUKPO(QOCCHIIHMIA MO CKBaXMHAM BHYTPEHHHUX paiioHoB Cubupckod miardopmsl mpuBeneHo B 46
tabnuiax (mpuioxenwue ll).

bnazooapnocmu. ABTOp BBIpaOXKaeT TIIYOOKYIO OJIarOapHOCTh HAYYHOMY DPYKOBOIUTEIIO
E.T". PaeBcKkoii 3a lIeHHBIE COBETHI U MOPATBHYIO MOAIEPKKY Ha BCEX ATAMax MOJATOTOBKU M HAIMUCAHUS
muccepraiuu. OtnenbHast npusHatenbHOocTh A.b. Ky3HemoBy 3a mpakTudeckoe COAEWUCTBUE U

OpraHM3al[IOHHYIO TIOMOIb B 3aBepliaroluil nepuoj padorel. MckpeHHsss OxaromapHOCTh
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corpyaaukam JlaGopaTtopum maneoHTomorun W crparurpadpum  goxkemopus MHIT CO PAH
(r. HoBocubupck) J1.B. I'paxxnankuny u K.E. HaroBununy 3a mone3Hble 1 HHTEPECHbBIE AUCKYCCUU T10
npobiemaM crpaturpaduu W MAJCOHTOJOTMU JOKeMOpHs, a Takke 3a MPeJoCTaBICHHYIO
BO3MOKHOCTH 110 oTorpadupoBanmio qokeMOpuiickux Mukpodoccunuii. Ocobas 6imarogapuocts b.b.
KouneBy 3a kpuTHUYECKHE 3aME€UaHus [0 BOMPOCAM PErHoHaNbHON reojoruu Cubupckoi miargopmsl,
nepeaanHblii (paKTHUECKU MaTepuasl (JUTOJOTUYECKHE KOJIOHKH, KaMEHHBIH MaTepuall), a TakkKe
JPY’KECKOE pacloJIOKeHHE M TIOMOIIb B MpOIecce HANKMCaHUs AUccepTaluu. ABTOp OiaromapeH
A.B. IBaHOBCKOW 3a MpenocTaBieHHbIE 00pa3ilbl KepHa MO CKkBakuHaM Hrolicko-Ileneimyiickoi
30Hbl. OTAenbHAs NpU3HATEIBHOCTH Omkaimmm kosieram wuHcTHUTyra WUITJ[ PAH (r. CaHkr-
[Terepoypr) C.A. bymmuny, A.b. Bpesckomy, T.C. 3aitueBoit, U.K. KozakoBy A.b. KotoBy, E.A.
Kymmm, C.B. JlykaBuenko, M.P. IlaBnoy, }O.B. Ilnorkunoii, B.H. IlogxoseipoBy, E.b.
CanbaukoBoii, A.b. Tapacenko, E.B. TonMaueBoil 3a MOIIEPKKY M JIPYKECKOE y4acTHE Ha BCEX

aTamnax padoThl.



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

1.1. COTIOCTABJIEHHME OBIIEN CTPATUT PA®UYECKOM LIIKAJIBI POCCUU U
MEXJIYHAPOJITHOM XPOHOCTPATUTPA®UYECKOM HIKAJIbI

CymecTByIomume pasHorjacus B CTpaTUrpapUuecKuX BBIBOJAX MPHU KOPPEIALUU OTIIOKEHHH
BeHna CuOupckoil miaTgopmbl OOYCIOBICHBI BO MHOTOM HEONPEACICHHOCTBIO B PACUJICHEHUH
BEHJICKOM cucTeMEl, a Takxke B contoctaBienny OCI n MXCIII.

Benn kaxk moapazaenenue OCII 6vur mpemnmoken b.C. CokoJioBBIM M BKJIIOYald B ceOs
OTJIOKEHHUSI TOCIEAHETO0 B IPOTEPO30€ JEIHUKOBOIO 3MM30/la M TPAHCIPECCUBHO 3aJieraroliye
0CaJIOUHBIE MOCIIEN0BATEIILHOCTH, OXapaKTePU30BaHHbIEC 3AMAKAPCKUMHU MSATKOTEIbIMUA OpraHU3MaMu
(Coxomnos, 1964, 1980, 1995). Benackas cucrema 6bu1a opuimanbHo yreepxkaeHa B 1990 r na Bropom
Bcecoroznom coBemanuu no o6muM BorpocaMm pacuneHenus: gokemopuss CCCP (CemuxartoB u np.,
1991; IlocranoBienus MexBe1OMCTBEHHOIO.., 1992). CTparoTMNMYeCKOil MECTHOCTHIO pa3BUTHUS
BEHJICKMX OTJOXEHUU OblIa TMpUHATA TEPPUTOPUU 3amana, ceBepo-3amana BEII, or Bonsiu u
[Tononuu Ha 1ore 10 FOro-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 JICIHHUKOBbIE OOpa30BaHMs W BYJIKaHOTCHHO-OCAJIOYHBIC
nocieaA0BaTenbHOCTU. [Ipy 3TOM KOJMYECTBO JIEIHUKOBBIX TOPU30HTOB, BBIAEISEMBIX B IIO3JHEM
pOTEPO30€ MUPa Pa3HBIMHU HCCIEI0BaTEISIMH, BapbupyeT oT n8yx a0 msatu (Knoll et al., 2004, 2006;
Walter et al., 2000; Chumakov, 2007 u ap.), 9TO BHOCHT 3JIEMEHT HEOIPEAEICHHOCTH B YCTAHOBICHUN
HKkHeld rpanuie! Benaa (I'paxnankun, Macios, 2015; CemuxaToB u 1p., 2015 u ap.).

Hwxnuit otaen Benma B crparotunudeckux paspesax BEIl Beigemsercs B oObeme
JAIIaHACKOTO Tisiuuoropu3zonTa. CTpaTOTUI TOPU30HTAa YCTAHOBIEH 3a mnpedenamu Poccuu, B
paspezax n-a Bapanrep npoBunuun ®Punamapk Hopserumn (Yymakos, 1971; 1974; 1978). K
Jaruianickomy ropu3onty B CeBepHoil HopBeruun oTHeceHbl 1MaMUKTUTHI popmanuii Cmansdbopa u
MopreHnec, pa3neneHHble IecyaHo-ciaHleBol (opmanueir Hubopr (cepus Becteprana). Taxkum
o0pa3oM, B CTpaTOTHUIE JAMJIAHACKOTO TOPHU30HTA BBIACNAETCS JIBa PAa3HECEHHBIX IO BO3PACTY
ONIEZICHEHUST W TIPOMEXKYTOUHOE MEXIEAHUKOBOE CcoObITHE. Bo3pact auamMuKTUTOB (hopmanuii
Cmanbshbropa 1 MopTeHec CTpOro He YCTaHOBJICH, HO orpaHuueH 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 BHINIETSKANUX JAUAMUKTUTOB (opmammu

Moprenec k oneneHenuto ['ackpe (580 muH. jet.), a Hmkenexkameid Gopmanun CManbhpopa - K
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risiocoobrTiio Mapuno (630 mua. net.) (Rice et al., 2011). Takum oOpa3om, eciu 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 OOmeii crpaturpadpuueckoii mkanabl Poccuu ¢ MexayHapoaHoit

XpoHOCTpaTUrpapuuecKo MKaI0M.

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

Bepxuuit otmen Benma B OCII  Bblensiercs 1O MOSBICHUIO  Pa3HOOOpPA3HBIX
MaKpOCKOIIUYECKNX HMCKOmaeMbix opranu3MoB (BomkoBa u ap., 1979; ®denonkun, 1981; Bennckas
cuctema..., 1985; I'mwtosckas u ap., 1988; Mukpodoccmmu gokemopus.., 1989; 'nunosckas, 1996;
2003; JleonoB, 2007; I'paxxgankuH, Harosunwmn, 2007 u ap.). Ha ocHoBe anamu3a pacrpenenceHus
OpPraHOCTEHHBIX MHKPO(POCCHINHM, 3YKapUOTHUYECKHX BOJOPOCIEH M MATKOTENBIX OpPraHU3MOB B
cTparutonuyeckux paspe3ax BEII Obuio yCcTaHOBIEHO TpU pervMoHalIbHBIX FOPU30HTA: PEIKMHCKHIMA,
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KOTJIUMHCKHA U poBeHCkuid (puc. 1; Pozanos, 1973; Benackas cucrema..., 1985; CemuxaroB u ap.,
1991; Coxonos, 1997). BeinenenHsle Ha OCHOBE OHMOCTpaTMrpa)MyecKuX JaHHBIX TOPU3OHTHI HE
MMEIOT YETKOr0 0OOCHOBAHUS BO3pacTa IPaHMUl, YTO 3HAYUTENIBHO 3aTPYAHSIET UX UCIIOJIb30BAaHUE TIPU
JAJIbHEMAaruCTpaJIbHbIX KOppEesUAX. B NpoTHBONOIOKHOCTE 3TOMY HOBas IIKaja, pa3padoTaHHast
J.B. I'paknaHKMHBIM, HMMEET OINpE/AEICHHbIE MPEUMYIIECTBA, TaK KakK IIpeJylaracT BO3pPacTHBIC
OTpaHUYEHUS Ul YCTaHOBJICHHBIX cTpaTHrpaduyeckux noxapasaenenuit (I'paxxmankun u np., 2011;.
Grazhdankin, 2014; I'paxxnankun, Macios, 2015). B cxeme aBTOpoM BbIIenstoTes: peakuackuii (580-
559 muH. ner), 6eaomopcekuit (559-550 mutH. set) u KoTauHCKH (550-540 MJIH. JIET) rOPH30HTHI (pHC.
1). I'panuna BeHga-KeMOpUs MPOBOAUTCS Ha pyOexke 540 MIH. JIeT, YTO B IEJOM COBIAIaeT C
rpanuueit kposiau sauakapuss MXCIL. HoBelii 0enoMOpcKuil TOpPHU3OHT YyCTaHaBIMBAeTCsS 110
MacCOBOMY pPAacIpOCTPAaHEHUIO 3IUAKapCKUX MSATKOTENbIX opraHu3moB. Ilpeanmaraemas mikana
pa3paboTaHa Ha OCHOBe M3y4yeHHs pa3pe3oB lOro-Bocrounoro benomopss m Cpennero VYpana.
OpnHako ee ncnosab3oBaHue Ha ceBepo-3anaje u 3anane BEII (Jlenunrpanckas obnacts, [Ipubantuka,
benapych) BbI3bIBAaET ONpPENEIECHHBIE TPYIHOCTH B CBA3M C OTCYTCTBUEM 3JIMAKAPCKUX MSTKOTENbIX
OpraHM3MOB Ha J3TOH TeppUTOpuH. TakkKe IMOKa HE BIOJHE MOHATHBI OWocTpaTturpapudecKue
KPUTEPHU JJIs1 BBIIEIEHUS PEIKMHCKOTO PErMOHAIBHOTO TOPU30HTA B IPEUIaraéMOM COKpaIlleHHOM
oobeme. B ornmume or oduumansHo npunatoid PCII, HoBas mikana mo HpUHUUIAM IOCTPOECHHUS
npubmkena kK MXCIL.

Kak ykaspIBaJIOCH BBIIIE, BO3pPACTHBIC TMpENENbl TOApPA3JCieHH BeHIAa B OQHUIMAIHHO
npunsaToi OCILL He uMErOT YeTKOro 0600CHOBaHUs, a OIPEAEISAIOTCS, B OCHOBHOM, ITyT€M KOPpEIsLUU
C OTIOXKECHMSMH, AATHPOBAHHBIMH B COCEJHUX W YHAJEHHBIX peruoHax. B HacTosmee Bpems
CYLIECTBYET HECKOJIbKO BapHaHTOB BO3PACTHBIX TPAHULl BEHACKOM CHUCTEMbI, MapaiiedbHO
NpUMEHsSIeMbIX B cTpaturpadpuueckux cxemax (puc. 1). B panHux paborax mojomBa BeHAA
onieHuBaercs B 650 MIIH. JIeT, HUJKHET0 U BepXHero oraesnoB 620 MIH. JieT, a BeHaa U kemOpus - 570
(530) mmH. ner (CemuxatoB u np., 1991). Takoil BapmaHT TpaHUI] NPUHAT B 000OIIarOIIEH
MoHorpaduu 1o BeHay Cubupckoil miargopmsl, omydnukoBaHHo B 2005 r (Crparurpadus
He(dTerazoHocHbIX..., 2005). MHble 1mndpbl OpenokeHbl B TMOCIEIHEM, O(UIMAIBHO TPHUHATOM
BapHUaHTe pacuJICHEHUs1 BEHJCKON cucteMsl (JlomonHenus k crpaturpaduyeckomy.., 2000). CormacHo
IIPUBEICHHBIM JaHHBIM, IIOJOLIBA BEHJIA YCIOBHO NpUHUMAeTcs Ha ypoBHe 600 MIH. JIeT, rpaHuLa
HU)KHETO U BEPXHETO OT/AEJIOB MMEET JIMIIb MPUOIN3UTENbHBIN Bo3pacT 570-555 muH. j1er, a KpoBis
yCTaHOBJICHa Ha pyOeke 535 MIIH. JIeT Mo MOJOIIBE TOMMOTCKOTO sipyca. [lo3mHee, Ha OCHOBaHWH
KOppeNsiuu  3auakapckux akantoMopdueix Mukpodoccunuii BEIT u IOxxnoro Kwuras, HmwkHss
rpaHMIla BEHJIa BHOBb OblIa omyiieHa Ha ypoBeHb 650 muH. jet (CocTosiHue M3ydyeHHOCTH.., 2008;

Ceprees u ap., 2010).
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CornacHO MOCJeIHHMM JaHHBIM, TPaHMIIA HIDKHETO OT/eNia BeHJa NMPUHUMAeTCs Ha pyOexe
640+£5 (CemuxatoB u ap., 2015) wiu 600 muH. ner ([paxmgankun, Macmos, 2015). [TomyueHHbIe
ABTOPaMHU BBIBOJIBI OMPEICISIOTCS BBHIOOPOM T'€OJOTHYECKOTO0 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-reoxpoHosiornyeckumu gaHHbiMu. 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. 5er). COOTBETCTBEHHO, MpEIaraéMblii B Ka4eCTBE
THIIOCTPATOTHIIA HIXKHETO BeHaa paspe3 Cpeanero Ypana (I'paxmankun u ap., 2010; ['paxnaHkuH,
Macrnos, 2015) umeer apyroe "manreokIuMaTHIeCKOe 0OOCHOBaHUs" MO 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 UMEIOIIMXCS H30TOITHO-TEOXPOHOJOTHIECCKUX JTATHPOBOK, a TAKKE TIOTydSHHBIH
u3 0aKkeeBCKOU CBUTHI anmmHCKON cepun MOxuoro Ypama Rb-Sr Bospact rmaykonura (638+13 mutH.
aer; Zaitseva et al., 2013; CemuxaTtoB u ap., 2015), m03BOJSIOT MPUHATH B AMCCEPTALMH BO3PACT
HWKHEH rpaHullbl BeH1a Ha pyOexe 640 MiH. jer.

B wMexayHapomaHOW XpOHOCTpaTUTpaUUIECKOW IIKaJe BEPXHSAS 4YacTh JOKEMOPHICKUX
OTJIOXKEHUN OTHECEHa K HEOMPOTEPO3010, B COCTaBE KOTOPOro BhiAenaeHbl: ToHu (1000-850 MuH. ser),
kpuorenuii (850-635 muH. ner) u sauakapumii (635-541 mun. net) (Ogg et al., 2008). B oriauuune ot
BEHJIa BBIIETICHUE SMAKapCKOro MEPUOAa CBS3BIBACTCS C 3aBEPIICHHEM TI00aIbHOTO MOXOJIOIaHUS
(puc. 1). OcnoBanwne snuakapusi B MXCII cOOTBETCTBYET pe3KOMY OTPHUIIATEILHOMY SKCKYPCY 8¢
(EN 1) B Benuaromux jgonomurax (cap dolomite), nepekpbIBarOIUX IMAMUKTHTBI OJCACHEHHS STOXH
Mapuno B ABcTpanuu okoso 635 miH. siet 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, nocje ojeaeHenus ['ackbe okono 580 MiH.
aer Hazax (Ogg et al, 2008; Narbonne et al., 2012). VYtBepxkaennas 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 CuOupckoil riathopme MpeaIokKeHo
COITOCTARJISITh C TIOJIOIIBON HEMAaKHUT-JAJIIBIHCKOTO Spyca, BKIIOYAs €ro TeM CaMbIM CHH3Y B 00BEeM
KeMOpHs B KaueCTBe JIONOIHUTENIbHOTO ueTBepToro otzeina (Babcock et al., 2005; Peng, 2006; Peng et
al., 2006). Takum 00pazom, B COOBITHIHOM BBIpaK€HHH IpaHHIbl BeHaa yaudumposanuoi OCIL ve

cornacyroTcsi ¢ rpanunamu yauakapuss MXCII. Ognako HEOOXOAUMO OTMETHUTh, UYTO B TOCIIETHEE
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JIECATUIIETHE HAMETHIINCH OTPECIICHHbIC TeHACHIINU K cOmmbKkennto Poccuiickoit 1 MexayHapoaHOH
CTpaTUrpaUIecKux IIKa.

brnarogapss padore MexnyHapoaHOTO CTpaTUTpadUIecKoro KOMHUTETA IO SIUaKapHio, B
NOCJICTHUE TOJIbl TPEANPUHUMAIOTCS aKTUBHBIC TIONBITKM TI0 €ro pacwiCHEHHIO Ha P
crpaturpaduyeckux moapasaencHuii (Xiao et al., 2016) u ecth 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 ¥ TaJCOHTOJIOTMYECKHMMH HCCIIEJOBAHUSMHI BEHJICKUX OTJIOXECHUH
Cubupckoii mnardopmsl B pa3Hble Toabl 3aHuManics: B.M. ApneeBa, C.A. Bogantok, B.H. Bopo6beB,
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. Jle6enen, 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. CemuxatoB, 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.
Qaizymn, 3.H. daitzynmuna, JI.C. Yepnosa, H.M. Uymaxkos, I'.I'. llemun, B.}O. lllenduns, Bb.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 MECTOpPOXKACHUH yrieBogopoaoB. B 1970-80bie roap! OBLIO MOMYyd4eHO OONBIIOE KOJIHMYECTBO
HOBOTO  (D)aKTHYECKOro MaTepuajna, Ha OCHOBE KOTOpPOro ObuUIM pa3pabOTaHbl MECTHBIE
cTpaturpaduyeckue cxembl (ABaeeBa u Ap., 1978; KomocoB u mp., 1980; Menbuukos, 1982;
XKepHosckuit u ap., 1985 u nap.). TlonyueHHbIe daHHBIC OBUTH HCIOJB30BaHBI B JaJbHEHIIEM JUIs
cozmanusi PermonanbHoi crpaturpaduueckoii cxembl (PCC) u cxeMbl CTPYKTYpHO-(anualibHOTO
pailoHHpOBaHUs 10 BHYTpeHHUM paiionam Cubupckoii miardopms (Perrenns Beecorosnoro.., 1983).

Ha ocHoBe aHanmu3a pacripejieieHus] OpraHOCTEHHBIX MUKPO(GOCCHWINN B cTpaTUrpaduyeckoi
cxeme 1983 1. OBUIO BBIFCNICHO JBa TOPU3OHTA: Tajmaxckud W asHckui (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 Bcecorosnoro.., 1986). Ha ogHOM cTpaturpaduueckoM ypoBHE, B

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

Bospact 116 kominekca ocraBaics mpeaMeTOM OCTPBIX AUCKYCCHUU JOBOJBHO JIOJTOE BPEMs.
BoNbIIMHCTBO  MalleOHTONOrOB ObBUIM  €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 JIFOKATHHCKAM
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
MOSIBJISIFOTCS. 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 HEpPACwIEHEHHOMY MHTEpBaly BeHaa - KkemOpusa (puc. 2; Pemenus
Bcecorosnoro.., 1983).

Touky 3penuss B.I'. IlatuneroBa pazmensuiia C.II. Komocoa (1990, 1991). B cuny
NPUHIMITAATBHBIX  PA3IHIUN  «CHOUPCKUX» M «BOCTOYHO-CBPONCHCKUX» BHJIIOB B pa3Mepax H
XapakTepe BBIPOCTOB, OHA TMPEAJIOKHIA 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 MUKpodoccwanu SKyTHu ObuH
nepeu3yueHsl W COMOCTaBlieHBl ¢ (opmamu, pacmpocTpaHeHHbIMH B (opmaruu Ileprararaka
snuakapusi Asctpanuu (Moczydiowska et al., 1993; Moczydtowska, 2005). Kpynusie 06010uku ¢
BBIPOCTaMH OBbLTH OTHEeceHBI K TpeM poaam (Appendisphaera, Cavaspina u Tanarium), a Bcs BHI0Bas
accormanus cubupckoro 1116 xommiekca Obuta mpusHana Benjackoi (Moczydiowska et al., 1993;
IoyokoBa, 2004, Golubkova, Raevskaya, 2004, T'omybkoBa, PaeBckas, 2008). Ilpu Bceii cBoeii
3HAUMMOCTH, STU MyOIHKAIMK Kacaluch JUIIb BELIOOPOUYHOTO MaTepuana. HecMoTps Ha mpoernaHHyIo
PEBU3HIO, TOJIyUEHHBIE HA pPAHHUX »JTalax W3y4yeHUs TMalleOHTOJIOTHYECKUE MaHHbIE 3aMETHO
MOJIOPBAIM  JIOBEpHE K OHWOCTpaTHrpauIeckoMy METONy, YTO TMPOSBUIOCH MpH pa3padoTkKe
PETHOHANIBHBIX 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 pesynbrate pabotel IV MeXBeJOMCTBEHHOTO CTpPaTUrpauuecKkoro COBEIIaHHs BMECTO
YCTAaHOBJICHHBIX paHee TaJlaxXCKOTo0 M asHCKOIO0 TOPHU30HTOB, B BEHJCKHUX OTJIOKEHHUSX BHYTPEHHHUX
palioHOB OBLIO BBIICIEHO TPH HOBBIX PETHOHAIBHBIX TOPH30HTA: HETICKUH, TUPCKUN U JTAaHUJIOBCKUM
(puc. 2; Pemenust yerBeproro.., 1989). Ha ocHOBaHMH HaXxOJ0K M3BECTKOBBIX BOJOPOCICH HEMaKHT-
TAIJIBIHCKOTO BO3pacTa M TSATOTO KOMIUIEKCA MHUKPOPHUTOIUTOB IOPAXCKUNW  MOATOPU3OHT
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JAHWJIOBCKOI'O TOPU30HTA ObUT OTHECEH K HepacuJIEHEHHOMY MHTEpBally BEHJa - HUKHEro KeMOpusi, a
HIDKEJEXKAIe OTI0XKEHHUS HETICKOTO, THPCKOTO M HIDKHEH 00Jbleil YacTH JaHUIOBCKOTO TOPH30HTA
- K BeHay. Hemnckuii TOpU30HT MO cTpaturpapuuecKoMy HECOIJIacHI0 ObLI pa3feiieH Ha JBa
MOJATOPU30HTA: HIDKHUN U BepxHUM. Ha oCHOBaHMM KOppeNslUU pPa3pe30B BHYTPEHHUX pailOHOB
Cubupckoii atopmbl ¢ ee F0KHOTO 0OpaMyIeHus], rpaHuia pudes 1 BeHaa Obljia YCIOBHO MPUHSITA
no nojomBe MOTckoi cepun Upkyrckoro Ilpucasubs. Boiaenenne pernoHaqbHBIX TOPH30HTOB OBLIO
IIPOBEJCHO, TJIABHBIM 00pa3oM, Ha OCHOBE CEAMMEHTOJOIMYECKHMX IPU3HAKOB: BBIIEPKAHHOCTU
JUTOJIOTHYECKOTO COCTaBa IMOPOJ,, HATUYMIO CTpaTUrpaduyecKux IEpPEephIBOB, a TAKXKe aHaIU3y
HUKIUYECKOTO0 CTpOE€HUs Tojml. [laneoHTonornyeckue JaHHbIE B OSTUX TOCTPOCHUSX HUMENU
BTOPOCTEIICHHOE 3HadeHue. HecMoTps Ha TO, uTo B cxeme 1989 roma ObuM TPHBENCHBI CIHUCKH
MHUKpPO(OCCHINN, YCTAHOBJICHHBIE B HEINCKOM TOPHU30HTE, KaKOro-JInOo CcTpaTurpaduyeckoro
3HaYeHUS AJ11 000CHOBAHMSI BO3pacTa BMEIIAIOIIMX OTIOXKEHUN OHM yxke He uMmenu. B 6oree mo3mqHux
paboTax MUKpPOPOCCHINHM OBLIM TOJTHOCTHIO HCKIIOYEHBI M3 PernoHalbHBIX CTpaTUrpaduyecKux
CXEM, a BbIIEJIEHUE U OOOCHOBAaHME BO3pacTa PETHOHAIBHBIX M OOMIMX CTpaTUTrpapuuyecKuX
IIOAPA3/ICJICHNH HW)KHEH TEPPUICeHHOM 4YacTH paspe3a IPOBOAWIOCH IO JIUTOJIOTMYECKUM H
obmereosornueckuM aaHHbIM (CTparurpadus HepTera3oHocHbIX. .., 2005; [Hlemun, 2007; Kounes u
ap., 2018; MenpaukoB, 2018).

[locnenyromue wuccieoBaHUsl TMO3BOJWIM TPEAJIOKUTh OoJjiee JAETaJbHOE pacujICHEHHE
BEPXHEIOKEMOPHIICKMX  OTJIOKEHUH  BHYTpEeHHHX pailoHOoB Cubupckoit mmatdopmsel. Tak,
MOJICTUIAIOIINE HENCKU TOPU30HT TOJIIM, HE BOIIEAIIME paHee B CcOCTaB PermoHanbHOM
ctparurpaduyeckoit cxemsl 1989 r. (Pemenus ueTBepToro..., 1989), ObLIM BBIICICHBI B BUIIFOUYAHCKUN
ropusoHT (Lllenduns, 1991). Bo3pact atoro nmoapasaeneHus onpeaeisiics aBTOPOM KaK BEHICKHUH.

[To3anee, B o0obmaromieit monorpaguu no Cubupckoil miatdpopme 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 TOJAOLIBE HEINCKOr0 TOPU30HTAa M, COOTBETCTBEHHO, HUXKEJIeKAIIWe OTJIOKEHUS
TaJTaxXCKOM CBUTHI M BWJIIOYAHCKOIO TOpU30HTa OblIM OTHeceHbl K pudero (Crparurpadus
HedTerazoHocHsix.., 2005, puc. 32). OnmHako cymecTBoBaio ocoboe mHeHue H.B. MenbHukoBa,
COIJIACHO KOTOPOMY TE€PPHUTEHHBIE TOJIIM BHIIIOYAHCKOIO TOPU30HTA OBUTH COIMOCTABJIEHBI C BEHIOM
(Crpaturpadust HedTerazoHocHbix.., 2005, puc. 72; Menbuukos, 2018). B BepxHeM oTiene BeHIa
OBLJIO YCTAaHOBJEHO [Ba spyca »SAMAKAPCKUM (TUPCKUH TOPU30HT) W HEMaKUT-AAJbIHCKHUM
(TaHUJIOBCKHM TOPU30HT), B TIOCIETHEM U3 KOTOPBIX 110 CMEHE KOMILJIEKCOB MEIKOPAKOBUHHON (hayHbI
Obutn BbIIENICHBI 30HBI. Anabarites trisulcatus u Purella antiqua. CormacHo 3THM TIOCTPOCHHSM,

BCPXHAA TIpaHUlla BEHOA ObLIa MMPOBCACHA BHYTPU IOPAXCKOro IOATOpHW30HTA, 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 pailonoB Cubupckoid miatopmbl, KOTOpas OTBEYAET BCEM
HEOOXOIUMBIM TpeOOBaHUSAM, MNpeAbsBisieMbiM CTpaturpa@uueckuM 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 omioxenuit B MXCII u OCIL npoBoauTcss HA OCHOBE Pa3HBIX
KputepueB (rmaBa 1.1 amcceprainyu), COOTBETCTBEHHO, BO3PACTHBIC T'PAHUIIBI, CTPATUTpadUUIEeCKUit
o0beM, a TakKe TMaJCOHTOJIOTMYECKOE U  M30TOMHO-TEOXHMMHUYECKOE «HAMOJIHEHHE» OSTUX
noJpa3fieliecHuii OTIMYaloTCs BecbMa 3HauuTenbHo. Ha Cubupckoit mnargopme HazBaHue
«QAMAKAPCKUI» Tpenjaraercs sl CTpaTHrpaduyeckoro HHTEpBajga (THPCKUM PEerHOHAIBHBINA
ropu3oHT), kKoTopslii B MXCIII oTBeuaeT BepXHel TPEeTH 4acTu dAUaKapusl.

CornacHo mocnenneit paboueit PCC, omyOnukoBanHoit H.B. MenpHukoBeiM B 2018 1., k
HUOKHEMY OT/eNy BEHJa OTHECEHbl BUIIIOYAHCKUI M HENCKHMl (B ype3aHHOM BHe, 0e3 BEepXHeEl ero
YacTH) TOPU3OHTHI, @ K BEPXHEMY - BEPXHSS YaCTh HEICKOro, TUPCKUM M JAHWJIOBCKUM TOPU3OHTHI
(puc. 2; Menbhukos, 2018). B ommmume ot mpenpiaymux cxem (Pemenus uerBeproro.., 1989;
Crpaturpadust HedrerazoHocHbIX.., 2005), rpanuma pudes ¥ BeHIA MPOBOJUTCA IO KPYITHOMY
PETHOHAJIBHOMY II€PEPHIBY B OCHOBAaHMM BWIJIIOYAHCKOTO TOpPHU30HTA. BepxHss rpaHuna BeHIa
YCTaHOBJIMBAETCS 110 MOJIOIIBE YCOIBCKOIO TOPU30HTA, IEPEKPHIBAIOLIET0 JAHUIIOBCKUN TOpU30HT. [0
MHeHuo H.B. MenpHUKOBa, B MPOBEJEHUN TPAHUIIBI BEHJIa U KeMOpHUS B CpEHEN YacTU OPSIXCKOTO
ropusonTta (Crparurpadus Hedrera3oHOCHBIX.., 2005) «OTCYTCTBYET JIOTHKa COMOAYMHEHUS OOLIUX U
PETHOHANBHBIX CTpaTUrpaduyeckux noapasaeneHuin» (Mensaukos. 2018, ctp. 14). Takum obpazom, B
npeylaraéMoM BapHaHTE CXEMbl, pPErMOHalbHbIE M O0OILIMe cTpaTUrpapuuecKkue MoApa3eeHus
YCTAHABIIMBAIOTCS UCKIIOYUTEILHO HA OCHOBE CEAMMEHTOJIOTMYECKUX MPU3HAKOB, YTO MPOTUBOPEUUT
Crpaturpadpuueckomy kojaekcy (1992, 2006).

B nocnenHee necsrtuierne Ha IOr0-BOCTOKE M B IEHTpalibHBIX paioHax Cubupckoit
mw1aTGopMbl  TIPOBOASTCS MAJCOHTOJIOTMYECKUE, JINTOJIOTMYECKUE, HW30TOMHO-TEOXUMUYECKHE U
M30TOMHO-TEOXPOHOJIOTUYECKUE  UCCIIEOBAHMSI ~ OCAJOYHBIX  IOCIEO0BAaTEIbHOCTEH  BEPXHEro
nokemOpust (IToxposckuit u ap., 2006; I'onyokoa, Paesckas, 2008; I'omyokosa, 2012; Golubkova,
Raevskaya, 2013; Kuznetsov et al., 2013; YymakoB u ap., 2013; TI'onyokoBa, Kouner u np., 2015;

Kysuernos, 2014; IMoakoBeipoB u ap., 2015; Pyasko u ap., 2017; KouneB u ap., 2018 u np.). Taxk,
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HaIpuMep, B caMOi BEpXHEW 4acTH HENCKOTo TOPU30HTa HEJaBHO ObLTM OOHApyKeHbl KapOOHATHbBIE
MOPOJIBI C aHOMAIIbHO HU3KUMU 3HaueHUsMU 0'°C 10 -11%o0 (KouneB u ap., 2018 u cchimku B 3TOM
pabote). DTOT cTpaTurpadudecKuii MHTEPBaI COMOCTABIISCTCS ABTOPAMU C AHAJIOTMYHBIM B )KYHHCKOM
cepuu [laromckoro nporu6a u ¢ rinodansHbiM C-coobiTem Lllypam-Bonoka. Bospact atoro codsitus
ornieHuBaercsa B mpenenax 560(?580) - 550 mun. ner (rnmaBa 4 guccepranuu; ['onmyokosa, Ky3Henos,
2013, 2014 u cchuikH B 3TOM padboTe).

MOXHO OXHJaTh, YTO KOMIUIEKCHBIE OMOCTpaTHrpapuuecKrue W H30TOMHO-TEOXUMUYCCKUE
uccienaoBanus 1o3BoAT B Oyaymem BoeiBecTH PCC Bocrounodd CuOupu Ha KadeCTBEHHO HOBBIN
ypoBeHb. OHaKO, HAa JAHHOM dTare U3y4yeHHs pacuwiIeHEHUE HUKHEH TeppUTreHHOM YacTH 0CaJ0uyHOro
Yyexja B LEHTPaIbHBIX paiioHax CuOupckol 1uraropMbl KpaiftHe mpoTuBopedrnBo. CyliecTByeT, IO
KpaiiHeil Mepe, TpH BapuaHTa rpaHull pudest U BeHa, a TAKKe HUKHETO U BEPXHETrO OT/EIIOB BEH/IA,
napajuleNIbHO MpeasiaraeMble B paboTax MocCieqHuX JeT. Tak, B IepBOM BapHaHTE K HIKHEMY BEHIY
oTHeceH Herckuii ropu3oHT (Ctpaturpadus HedrerazoHoCHBIX.., 2005), BO BTOPOM - BUITIOYAHCKUH, a
TaK)K€ HIDKHUI TOJTOPU30HT U HIDKHSIS YacTh BEPXHETO TOJITOPU30HTAa HETNCKOTO0 TOPU30HTA
(MenbuaukoB, 2018), a B TpeTbeM - BWIIOUYAHCKUW W HWKHHUH TOJITOPU30HT HEICKOTO TOPHU30HTA
(KouneB u mp., 2018) (puc. 2). B npemaraeMom mociieHeEM BapHaHTE HIKHSS TPaHUIIA BEPXHETO
ornena BeHaa B I[laromckom mporude MpOBOIUTCS B OCHOBAHUU JKYMHCKOW CEpUHU, MO HUKHEH
rpanunie  C-coOwbitus  Illypam-BoHoka, a BO BHYTPEHHHUX pailoHax Ha OoJjiee HH3KOM
cTpaTturpauuecKoM ypOBHE, MO PETHOHAILHOMY IIEPEPHIBY B CpEIHEH 4acTH HETICKOTO TOPU30HTA.
Takum oOpa3om, TpaHHIIAa MEXAY OTAelaMd MPOBOAMTCA HA OCHOBE pAa3HBIX KPUTEPUEB W,
COOTBETCTBEHHO, K HIDKHEMY OTJIey BEHJIa Ha FOTO-BOCTOKE U B IEHTpalIbHBIX paiioHax CuOupckoin

1aT(GOpPMBbI OTHECEHBI Pa3HbIE MO CTPaTUrpaPUUIECKOMy 00bEMY TOJIIH.

O060011ast MpUBEICHHBIE B IVIaBE IaHHbIE, B JUCCEPTALUN IPUHUMACTCSL:

1. Huwxuuii otnen BeHna Boiiensercs B uHrepsaie 640-580 mun. net. Ilpeamonaraercs, 4ro
TOMY MHTEpBaIy OTBEYAIOT JIBa Pa3HECEHHBIX 110 BPEMEHH JIEAHUKOBBIX 3nu301a (Mapuno u ['ackbe)
U NIPOMEXKYTOYHOE MEXKIIEIHUKOBOE coObITHE. OHAKO IMOJHAsI MOCIEI0BATENBHOCTh ATUX COOBITUI
YCTAaHABJIMBAETCS MOKA TOJBKO B CTPATOTUIE JarulaHickoro ropusoHta CeBepHoil Hopserum u B
pa3pes3ax ckBakuH benapycu.

2. B cootrBerctBun ¢ odpunmanbHo npuHsaTod OCII, k BepxHeMy OTAely BeHIa OTHECEHBI
otioxenus, obpasoBanHble 580-535 muH. ner Hazan. B crparormmmyeckmx paspezax BEIT stor
MHTEPBAJl OTBEYAET PEIKMHCKOMY, KOTIIMHCKOMY U POBEHCKOMY ropu3oHTaM. lIpeamonaraercsi, 4to
BBIJICTICHHBIH HemaBHO Oenomopckuii ropuzoHt (Grazhdankin, 2014) coorBercTByeT B ouIIMaIbHO

npunstoil PCC BepxHell yacTH peAKHHCKOrO ropu3oHTa. Ecnu nomyiieHus BEpHbI, TO B MPUHITOM
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HaMHU BapuaHTe Bpemsi (OPMHUPOBAHUS PEAKUHCKOTO TOPU30HTA MOXET OTBeuaTh nHTEepBany 580-550
MJIH. JIeT, a KOTIMHCKoro - 550-540 mun. ner (puc. 1). Bbinenenue poBEHCKOTO TOPHU30HTA B
yrBepxacaaoil PCC BoctouHo-EBporefickoii miaargopmbl AUCKYCCHOHHO, M aBTOP COTJIACEH IO
stomy Bompocy ¢ J.B. I'paxnankuusiM (I'paxkmankun u ap., 2011; Grazhdankin, 2014). Oxnako s
pellleHuss BOMpOca O TMPABOMEPHOCTH €ro BbIICICHUS - HeoOXoIuMa JeTallbHas pPEeBU3US
TAaKCOHOMHYECKOTO COCTaBa W CTPATUrpauyecKoro paclpoCTPaHEHHUs «POBEHCKOT0» KOMILIEKCa
MCKOIIAaeMbIX OPTaHU3MOB, YTO HE MOXET OBbITh pPEaTM30BaHO B paMKax HacTosIie paboTel. B ciyuae
yIpa3IHEeHUsI POBEHCKOI0 TOPU30HTA, TPAaHUIAa BeHAa U KeMOpHUS MOXKET ObITh OIyllleHa Ha YPOBEHb
540 muH. ner.

3. B PernonansHol cTpaturpaduueckoil cxeme BHYTPEHHUX pailoHoB CHOMpCKOi muiaTdopme
BBIJICTISICTCS. YEThIPE TOPU30HTA: BWIKOYAHCKUW, HEINCKWUW, TUPCKUM, JAHWIOBCKHM, KOTOPBIE IO
OouocrparurpauuecKuM U U30TOMHO-TEOXUMHUUYECKUM JTaHHBIM OTHECEHBI K BEpXHEMY BEeHIY (0030p B
raBe 1.2, a Takke COOCTBEHHBbIE IaHHbBIC, M3NIOKEHHBIE B riiaBax 3,4,5 mucccepranuu). ['panuia
BEH/Ja U KEeMOpHUs IMPOBOIUTCS IO MOSBICHHIO MEIKOPAKOBHHHBIX OKAMEHEJIOCTEeH IMEpBON 30HBI
tamoTckoro spyca Nochoroicyathus sunnanginiCus B HWXHEH 4YacTH FOPSXCKOTO MOJATOPH30HTA
JTAHUJIOBCKOTO ropHu30HTa (XOMeHTOBCKHM U 1p., 1998; Crparurpadus HedrerazonocHsix.., 2005).
Huxenexaiiue OTIOXKEHUS JAHUIOBCKOTO TOPU30HTA OXAapaKTEPH30BaHBI JABYMs 30HAMU (CHH3Y
BBepx): Anabarites trisulcatus u Purella antiqua. ba3anbHble cI0M JaHWUIOBCKOTO TOPHU30HTA
COZIeprKaT JpeBHeie ckeiaetHble octatku Cambrotubulus, xapakTepHbie Ui OTIOKESHUN MOJIOXKE
550 muH. ner (Kounes, Kapmnosa, 2010). KapOoHaTHbIe MOCIEIOBATEILHOCTH TUPCKOTO TOPH30HTA
KOPPENUPYIOTCS € XaTBICIBITCKOM cBUTOM OJIEHEKCKOTO MOAHATHUS, B COCTaBE KOTOPOH OOHApYKEHbI
OTMEYATKU DIMAKAPCKUX MATKOTENbIX opranu3mMoB (Crtpaturpadus HepTerazoHocHbIX..., 2005).
BospacT 3tux Haxomok Ha Bocrouno-EBpomeiickoii miuaTdgopme omeHuBaeTcs B mpenenax 560-550
muH. Jet (Grazhdankin, 2014).

4. Ycranosiennbie B 1980s1e ropr kommiekcehl mukpodoccunuii 11 (¢ Leiosphaeridia gigantea
- Octoedryxium truncatum) u Illa (c Bailicania memorabila — Paracrassosphaera dedalea) conepxat
HE BaJUJIHBIE B HACTOAINIEC BpPEMsS TAKCOHBI, JMOO BHUABI MIHPOKOTO CTpPATHTPa(hUIECKOTro
pacnpoctpanenus (aizymnun, 1996; Mukpodoccunuu nokemOpus.., 1989 u ap.), 4To MO3BOISIET
UCKJTIOUUTh UX U3 JAJIbHEHIIEro paccMOTpeHus. B MpOTHBOIIOI0KHOCTE 3TOMY, B COCTaBEe CHOMPCKOTO
1116 xommiekca oOHapy>KeHbl pa3HOOOpa3Hble aKPUTAPXH M HUTYATHIE BOJIOPOCIH Y3KOrO MHTEpBaja
pacnpoctpanenus (I'omyokosa, Paesckas, 2007; 'omyokoBa u nap., 2010; Harosurus, Kounes, 2015 u
1p.). BeIsiBIIEHHBIE OMOTHI UMEIOT BKHOE CTpaTHrpaduieckoe 3HaUYCHUE U IOJDKHBI YYUTHIBATHCS TIPU

pa3paboTKe cXeM HOBOTO MOKOJICHUSI.
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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 OTJIOXKEHUSAMU pudes u BeHaa. Pudeiickue o6pa3oBaHus ¢ HECOIJIaCHEM 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 CKIaI4aToro oopamiieHus miaTGopMbl IO
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 JIEMEHT 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 (Crpaturpadusi HePTEra3oHOCHBIX..,
2005). VYHacnenoBaTelbHOCTh MaJCOCTPYKTYp M pazHooOpa3ne HMCTOYHHUKOB CHOCA OCaJI0YHOTO
Marepuaia OOYCIOBHIIM CIIOKHYIO CTPYKTYpPHO-(alHaIbHyl0 30HAJIBHOCTh BEHACKHX OTIOXECHUH
Culbupu, IposBISIONIYIOCS B PE3KOM M3MEHEHUU JTUTOJOTHYECKOrO COCTaBa MOPOJ, MHOTNA JIaXe B
BechMa y3kux npenenax (Ctpaturpadus HedrerasoHocHsiX..., 2005). Tak, Ha npuHATON B pabote
CXeMe CTPYKTypHO-(anuaibHOro paiioHupoBanus Cubupckoil miaaThOpMbl BBIIETSIOTCS BOCEMb
KPYITHBIX PETHMOHOB, B KOTOPBIX BEHJ TPEJACTaBICH B pa3HOM o0beMe. B cocraBe 3THX pErHOHOB
obocobusroTest 16 paitonoB u 28 30H (Ctparurpadus nHedrerazoHocHbix.., 2005). TIpencraBieHHbIH B
JUCCepTAllii TaJCOHTONIOTUYECKUI MaTepual TOJdy4eH B pe3ynabTaTe u3ydeHus 44 paspe3oB
NIyOOKHMX CKBAaXKHH, BCKPBITHIX OypeHueM B Hencko-boryoounckom, [Ipeanaromckom, Croraxxepckom
U AnabapckoM paiionax (puc. 3; npuinoxenue I1).

OcanouyHasi MOCIEI0BaTEIbHOCTh BEPXHEro JOKeMOpHsl BHYTPEHHUX pailoHoB CHOHMpCKOii
w1aTGopMBbl CIOKEHA KOHIJIOMEPATOBOM M JOIOMHUTOBOM TOJNIAMH, TaJaKaHCKON CBUTOH, a Takke
BUJTFOUYAHCKUM, HETNCKHM, THPCKAM H JaHWIOBCKAM 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 KOJUYECTBE CKBaKMH [Ipeamaromckoro paiioHa,
r7e, BEPOSITHO, clarayiv otaenbHbie Brnaaunabl (Kounes u ap., 2015). KonrimomepaTtoBas, 10J10MUTOBAsS
TOJIIIA W TaJlaKaHCKasi CBUTA IO TOJIOKEHUIO B pa3pe3e W JaTHPOBKaM OOJIOMOYHBIX ITUPKOHOB
oTHeceHbl K BepxHemy pudero (Crtparurpadus Hedrerazonocusix.., 2005; KouneB u np., 2015).
BumtouaHckuii 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; MenbaukoB, 2018). O pacnpoctpaneH B Hrolicko-
Ilenenyiickoii u Bumouanckor 30Hax IIpeanaTtomckoro pailona. Henckuil rOpu3OoHT ¢ IEepepbIBOM
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. HMXKHSASA 4acTh KaKJIO0TO MOJArOPU30HTA CIIOKEHA MECYAHWKaMH, a BEPXHSISA —
aprjumMTamMu U anespoiauramu. B Bumouwanckon 3oHe IIpenmaromckoro paioHa K HMKHEMY
NOJATOPU30HTY OTHECEHBI TallaxCKasg U OECIOpAXCKash CBHUTHI, a K BEPXHEMY - BbIHAaXcKas H
XappICTaHCKas. DTUM cTpaturpadudeckum nojapasnencHusm B Hrolicko-Ilenexyiickoi 30He OTBEYaIOT
Tajaxckasg M MapIIMHCKas CBUTHL, B BoTyoOMHCKOI 30HE — KypcoBckas cBuTa, a B [lpunencko-
Hernickoii 3one — Henickast ceuta (Pemenus derBeptoro.., 1989; Crpaturpadusi Hegrera3oHOCHBIX. .,
2005; [lemun, 2007; Menbuukos, 2018).

Jlanee B ri1aBe MpOaHATU3UPOBAHO CTpAaTUTpaUUecKoe pacuieHeHUE, TMTOIOTUYECKUN COCTaB
W XapakTep paclpOCTPaHEHHs TEPPUTCHHBIX I[IOCJIEI0BATEIbHOCTEN  TallAKaHCKOM  CBUTHI,
BUJIIOYAHCKOTO, HETICKOTO M HUYKHEW 4acTU TUPCKOTO FOPU30HTOB. B M3ydeHHBIX pa3pe3ax BbISBIICHBI
pa3HooOpa3HbIe acconuanud MUKPO(GOCCHINA, KOTOpbIe NMpUBEAEHBI B npwiokenuu |, a Taxke B
Tekcre Hike. [loMUMO COOCTBEHHBIX MAJCOHTONIOTUYECKUX HTAHHBIX, TAKKE MPHUBOIATCS CIHUCKH
TaKCOHOB, ONMYOJIUMKOBaHHbIE B Ooyiee paHHUX pabOTax, MPH YCIOBHH, €CIIM Ha3BaHUS OIMNUCAHHBIX
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 uccienoBaHuii (A) M MeCTONOJOKeHHE W3y4YeHHbIX ckBakuH (B) Ha cxeme

CTPYKTYPHO-panuaibHOro paiifonnpoBanusi Cubupckoit muargopmel  (Crparurpadpus

HedTerazoHOCHBIX..., 2005).

a — rpannna Cubupckoii niaargopmsel; 0 - rpanuna Hencko-BoTyo0nHckoii aHTeKJIN3bI; B - OTCYTCTBHE
BEH/ICKMX OTJIOKEHMii; I' - rpaHuna (anuadbHBIX PErMOHOB; A - IpaHMua (anMalbHBIX PailOHOB; € - TPaHMIA
(anuaabHBIX 30H; K - HHAEKCHI (palHATbHBIX PETHOHOB, PaiioHOB, 30H: 1.1 - AHrapo-Jlenckuii paiioH AHrapckoro
peruona, 2 - bBaiikamo-Ilatomckuii permon, 2.1 - Baiikanbckuii paiion, 2.2 - Ilaromckuii paiion, 2.3 -
IIpeanaromckuii paiion, 2.3.1 - Hioiicko-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-Hemnckas 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 miiomans: 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-[xepounckas-643, 29 - Meunkckan-2231, 30 - Cpeane-bIrpiarrunckan-2630, 31 - Topanckan-2910, 32 -
Haxkbrackan-2950, 33 - Jitnkckan-3430, 34 - CeBepo-FOpernnckas-1591, Cpenne6oTyodonHckas 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;
Crparurpadusi HedTerasoHocHbIX..., 2005). Ilocmemnmii BKIOYAeT OOMIMPHYIO TEPPUTOPHUIO
OJIHOMMEHHOI'0 MpOruda, BBITIHYTOTO Y3KOM IOJIOCOM BJIOJIb FOT0-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 OOJbIIEH YacTH TEPPUTOPUU M BCKPBITHI OTIEIBHBIMU CKBOXXMHAMU B
IIpeanaToMcKOM paiioHe.

CornmacHO MpUHATOM cXeMme CTpyKTypHO-(anuampbHOro  paiioHupoBaHusi Cubupckoit
wiatropmsel, B [lpenmaromckom paitone BwimensitoTcs: Hrolicko-Ilenenyiickas, Bunrowanckas u
bepesoBckass 30HbI (Ctpaturpadus HedrerazoHocHsix..., 2005) (puc. 3). IlepBbie 1B 30HBI
XapaKTePU3YIOTCS HaWOoJIee TOJHBIMA M MOIIHBIMU TEPPUTECHHBIMH, TEPPUTCHHO-KapOOHATHBIMHU
MOCJIEIOBATEILHOCTSIMU BUITFOYAHCKOTO M HETICKOro ropu3oHToB (Ctpaturpadusi HeQTera3oHOCHbIX. .,
2005; MenpaukoB, 2018). Takke OTMeYaeTCs MIMPOKOE PACIPOCTPAHEHHE COJNEH B OTIIOKEHHSAX
TUPCKOTO TOPH30HTA W OOlIlee YyBETUYEHHE MOIIHOCTEH BEPXHEBEHJCKUX OTIOXKeHuH. Jlnd
bepe3oBckoil 30HBI XapaKTEpHO MOBBIIIEHHOE COJEpXaHHe KapOOHATHBIX MOPOJ B HWXXHEW dacTu
pa3pe3a, a TaKKe 3HAUUTEJIbHOE COKpAIIeHHE MOIIHOCTeH Herckoro ropusoHta (CrpaTturpadus

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 aHTEKIN3bl U MPHUMBIKAIOIIME C IOro-3amajia
tepputopun Ilpeamaromckoro kpaeBoro mnporuba. Haubonee mnonnas (oxomo 1300 wm)

MOCJIEIOBATEILHOCTh  ?pudell - BEHJACKUX OTJIOKEHHH BCKpbITA B IOT0-3alMaJIHOM  YacTH
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[Ipeanmatomckoro mporuba B ckB. IlapmmHckas-1, KoTopas MpenoKeHa B KadeCTBE OTOPHOM JIst
Hiroiicko-Ilenenyiickoii 30ubl (Pemenus uerseproro.., 1989).

B cocraBe BepxHemokemOpuiickux otrioxkeHuil Hrolicko-Ilenenyiickoil 30HBI CHU3Y BBEpX
BBIJICJIFOTCS: KOHTJIOMEPATOBAsI TOJIIA M TAJIAKAHCKAsl CBUTA, HA KOTOPBIX C HECOIVIACHEM 3aJIEraroT
XOPOHOXCKasl CBUTA BUJIFOYAHCKOTO TOPU30HTA U TAJIAXCKasl, [IAPLIIMHCKAs] CBUTHI HETICKOTO TOPU30HTA.
Beie mo paspesy 3TH OTJIOXKEHHUS NMEePEKPhIBAIOTCS OIOKCKOW CBUTOH THPCKOTO Topu3oHTa (puc. 4;
Pemenust yerBeptoro..., 1989; Crparurpadus nedrerazonocusix.., 2005). B 3amagHom u cesepo-
3araJHOM HaIlpaBJICHUAX HAOII0aeTcs MOCTENEHHOE COKpAIlleHHe MOIIIHOCTEH HETICKOT0 TOPU30HTA U
MI0CJICIOBATEIbHOE BHIKIIMHUBAHUS TATAKaHCKOH M XOPOHOXCKOHM CBHUT (puc. 4). OTIIOKEHHs HIKHEH
YaCcTH BWJIIOYAHCKOTO TOPH30HTA, OTHECEHHBIE B BumrouaHCKoW 30HE K OETHUMHCKOW CBUTE, HA
tepputopuu Hrolicko-Ilenenyiickoii 30Hbl HE ycTaHOBIIEHBI (Pemenus yerBeproro..., 1989).

Jlanee B pabote mpuBeneHo onucanue paspesa Hriolicko-Ilenenyiickoil 30HbI IO CBUTaM (CHU3Y
BBEPX):

KonrnomeparoBas ToJiia Obljia BIEpPBbIE ONKMCaHa B pa3pe3e ckBaxuHbl [lapmmHckas-1, B

untepBaie 2560-2452 m (XKepHoBckuit u ap., 1985). Toxia cioxeHa OKaTaHHBIMH, ITOJyOKaTaHHBIMU
obmomkamu (ot 1 mo 10 cm) rpaHuToB (QyHAaMeHTa, U3MEHEHHBIMH >(dy3uBamMH, a TakKe
KBapIMTaMU U IE€CYaHMKaMM KpacHO-Oyporo u ceporo npera. LlemeHTupymomeil Maccoil siBisercs
pa3HO3epHUCTHIN necyaHuk U aneBponut (PKepHoBckuit u ap., 1985). B uzyuenHom Hamu matepuaine
BO3MOYKHBIE AHAJIOTH KOHIJIOMEPATOBOM TOJIIM BBIACISAIOTCS MO KapoTakHbIM nuarpammam (I'K) B
ckBakmHax Hmkne-Xamakunckasn-845 (uat. 1902-1877 ™), Tamakanckas-803 (2051-2020 ),
YaiikuHckas-367 (unt. 2040-1802 ™M) (puc. 3, 4). B pesynbraTe H3yueHHs Pa3pe30B CKBAKUH
BustouaHckoil 30HBI, KOHIJIOMEpaToBas TodIIAa Oblla OTHECEHA K JIEAHUKOBBIM OOPa30BaHUAM,
c(OpMUPOBAHHBIM B KOHTHMHEHTAJIBHBIX WIH HpUOpekHO-MOpckux obOcraHoBkax (KouneB u np.,
2015).

TamakaHCkas CBUTa C HECOrJIaCUEM 3aJieraeT Ha KOHFJ’IOMepaTOBOI\/’I TOJIMEC WKW ITOpoaax

¢ynnamenTa. CTpaTOTHI CBHUTHI yCTaHOBJEH B CKBakmHe TamakaHckas-803, B mHTepBane 2020-
1765. m (KomocoB, ABneera, 1979; Crpaturpadudeckuii cioBaps.., 1994). HazBanue cBUTHI 1aHO IO
p. Tanakan, FOxnas Sxyrtus. B Ilpeamatomckom mporude (ckB. IlapmumHckasi-1) 1 Ha BOCTOUHOM
6opty Hencko-boryobunckoit antexnu3bl (TamakaHckast IUI0Iaab) TalakaHCKas CBUTA pacujIeHseTCs
Ha nBe noacButhl (Komoccos, ABaeesa, 1979; Kepuosckwuii u ap., 1985). HuwxkHss moacBuTa ciioxeHa
TOHKUM II€peC/IauBaHuEeM IJIOTHBIX ME€YaHUKOB M AJIEBPOJIUTOB C PEAKUMH IMPOCIOSIMH apTHILIIUTOB.
[TecuaHuku MeNKO- M CpeAHE3EpPHHUCTHIE, KpPacHO-Oypble, 3€JIEeHOBATO-CEpble, HESICHOCIOHUCTHIE.
BepxHss nojacsuTa npeacTaBlieHa apruuInTaMu, MEPreNIIMU, TIIMHUCTBIMU 10JIOMUTaMHU C IIPOCIOSIMU

MNECYaHUKOB U AJICBPOJIUTOB. ApFI/IJ'IJ'II/ITbl 3€JICHOBATO-CEPBIC, TEMHO-CECPBIC, TOHKO- U TOPU3OHTAJIBHO
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CJIOUCTBIE, CIIOJUCTBIE. Mepreiau JOJOMHMTOBBIE, 3€JI€HOBATO-CEPOr0 U IIOKOJIAJHOTO I[BETOB,
TOHKOIUTUTYATHIC, TOPU30OHTAIBHOCIOUCTHIE. [[0JIOMUTBI TEMHO-CEpbl€, TOHKO- W TOPU30OHTAIBHO
CJIOUCTBHIE.

B mnpenenax Hioiickoii-Ilenenyiickoii 30HBI HaOMIOZAETCS TOCTENEHHOE COKpAIICHHE
MOIIHOCTH TaJlaKaHCKOW CBUTHI B CEBEPO-3alaJHOM HampaBieHuH, oT 422 M B ckB. [lapmmunckas-1,
255 M B ckB. Tanmakanckag-803, 85 M B ckB. Hmxne-XamakuHckas-845 W BINIOTH IO IIOJHOTO
BBIKJIMHUBaHHUs B pa3pe3e ckB. O3epHas-761 (puc. 4). Takke B ceBepo-3amaJHOM HalpaBlICHUN
HAOIO/IaeTCsl TOCTENEeHHAas CMEHA JIMTOJIOIMYECKOTO COCTaBa IOPOJ TAallaKaHCKOW CBUTHIL, OT
TEeppUTeHHO-KapOOHAaTHOrO B HauOosiee MOTpyX)eHHbIX 4dacTax IIpeamaromckoro mporuba K
TEPPUTCHHOMY, ¢ MpeoOiaJlaHueM apTUUIMTOB W aJeBPOJHMTOB, HAa BOCTOYHOM Oopty Hemcko-
BoTyoOuHCKOM aHTEKIU3BI.

B BepxHell moACBUTE TalaKaHCKOW IUIOLIANM paHee ObLT OOHAPYKEH TPAH3UTHBIM KOMILIEKC
mukpodoccunii, Brarodaroruii: Leiosphaeridia minutissima (Naumova,) emend. Jankauskas,
Pterospermopsimorpha sp., Eomycetopsis sp. (o coBpemenHo# knaccudukaiuu - Siphonophycus sp.)
(Paitzynuna u ap., 1991). B ¢cBsa3u ¢ Tem, uTO B pabOTE OTCYTCTBYIOT CBEICHUSA O MECTOHAXO0KICHUHE
u ThayOuHe otrbOopa Tpod, UCHONB30BAaHHME TMOJNYUYEHHBIX paHEe [aHHBIX MPEICTaBISIETCS
3aTPYJHUTEIbHBIM.

B o06pa3iax, oToOpaHHBIX M3 TaJaKaHCKOW CBUTHI CKBaXWH YalkuHckas-279, TamakaHckas-
808, -826, HmwxuexamakuHckasn-843, -845, MuUKpo(hOCCHIINYN BBISBICHBI HE ObUTH (pHC. 4; IPHIIOKECHUE
I1). B cocraBe opraHomaiiepara MpHCYTCTBOBaJa JIMIIbL peakas (GparMeHTHpOBaHHas OpraHuka. B
BEpXHEW TOJCBUTE TalaKaHCKOW CBUTHI CKBaXHHBI TanakaHckas-806 oOHapyXeHbl €IMHUYHBIC
chepomopdubie akpurapxu Leiosphaeridia crassa (Naumova) emend. Jankauskas, L.. sp. (puc. 4).

[lecyaHuKM XOPOHOXCKOM CBHUTBI CO CTpaTUrpaUuecKUM HECOIJIaCMeM 3alleraloT Ha

KOHTJIOMepaToBOH Todtie Ha BocToke Hrolicko-Ilenenyiickoii (ckB. [lapmnnckas-1) u B Bumoyanckoii
30HaX, Ha TaJaKaHCKOM CBHUTE WIM Mopojaax (yHIaMeHTa - B LEHTpaJlbHBIX dacTsax Hrolicko-
[Tenenytickoit 30ubI (Tamakanckas, XamMakWHCKas IUIONIAJIM) U TOJHOCTHIO BBIKIMHUBAIOTCS Ha
ceBepo-3anazne Hroiicko-Ilenenyiickoit 30HbI. CTpaTOTHI CBUTHI yCTaHOBJIEH B Buirodanckoil 30He
(ABneeBa u ap., 1978; Pemenus uerBeproro..., 1989). XopoHOXCkas CBUTa CIOXKEHA PUTMUYHO
nepeciauBaloUMucs necyaHukamMu u aneBpoiutamu (OKepHoBckuit u ap., 1985; Crparurpadus
He(drerazoHocHbIX.., 2005). [lecuaHuku CBETIIO-CEpBIC, MEJIKO-, CPEIHE- M KPYIMHO3EPHUCTHIE 10
IPaBEJUTUCTHIX, KBapLEBbIE, C KPEMHHUCTHIM 1IEMEHTOM. AJIEBPOJIUTHI CEPOTO U TEMHO-CEPOro IBETA.

MOoOIIHOCTE CBUTEI COCTABIIAET 25-85 M.
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Puc. 4. PacipocTtpanenne Mmukpodgoccunii B paspesax ckBaxxuH Hiolicko-Ilenenyiickoii 30HbI.
YcnoBHble 0003HaUYeHHS] TPUBeIeHBI /IS puc. 4-9: 1 - Gpex4ynn; 2 - KOHIJIOMEPATHI; 3 - TPABEJIUTHI; 4 - MeCYaHUKH,;
5 - ajgeBpomecuyaHukH; 6 - aJeBPOJMTHI; / - apruyuIATHI; 8 - wW3BecTHAKHU; 9 - moaomutsl; 10 - M0IOMHTHI
necYaHUCThIe U aJIeBPUTHCThIE; 1]l - 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 mukpodocemmmii: 19 - | ¢ Leiosphaeridia sp., .20 - Ila ¢ Leiosphaeridia sp. - Talakania obscura, 21 - 116 ¢
Leiosphaeridia sp. - Nepia calycina; 22-24 accoumauumm ¢ axkantomoppubiMu axputapxamum: 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
crpaturpapuyeckass cxema, MCC — MecrHas crpaturpaduyeckas cxema; cBuThl: al - amexceeBckasi, chek -
yekypaaxckasy, 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 Tepputopun 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 (ABeeBa u Jp.,
1978; Pewmenus yerBeproro..., 1989). Tamaxckas cBuTa (TamaxCKuil TPOAYKTUBHBIA TOPH3OHT)
MpEe/ICTaBICHa TepeciauBaHUEeM AalIeBPOJIUTOB, TECUAaHUKOB M aprusuiuToB. llecuanuku cepsie,
3€JIEHOBAaTO-Cephble, Pa3HO3EPHUCTHIE, YACTO TIPAaBEIUTHUCTHIE. AJIEBPOJIUTHI CEpble U 3€JIEHOBATO-
cepole, TOHKOCJIOHCTBIEC. ApruuuTel TEMHO-3€JIEHOBaTO-CephIE, TOHKOCJIONCTBIC u
JUH30BUAHOCIOUCTBIC, COJIEPKAT PACCESHHYIO BKPAINIEHHOCTh MUpHUTa. (s HIKHEH 4acTu CBUTHI
XapaKkTepHbl TpyOO3epHUCTBIE JO TPABEIMTHUCTHIX TMECYaHWKH. B BepxHel YacTH CBUTHI
pacrpocTpaHeHbl MEJIKO- U CPETHE3EPHUCTHIC TIECYaHUKUA. MOIIHOCTh CBUTHI U3MEHsETCs OT 162 M B
ckB. [lapmmnckas-1, 71 M - B ckB. Tanakanckas-803 u 1o 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 pesynprare mpoBeneHHOTO McclieoBaHus B ckBakuHax O3epHas-761, Tamakanckas-823, -
808, -815, -824, -826, Huxnexamakunckasi-844 u OtpanHuHckas-3142 MUKPOMOCCUINN BBISBICHBI
He Obumn. B ckBaxkmnax  O3sepnas-761, UYaiikunckas-279, Tanakanckas-804, -806,

Hwxnexamakuuckas-841, -843, -845 w©a (QoHe HeompemenMMoro OpPraHWYECKOTO JICTPHUTA
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yCTaHOBJICHBI eIMHUYHBIC akpuTapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima Eisenack, Pterospermopsimorpha insolita (Timofeev) emend.
Mikhailova u penkue yexibpl HUTYATBIX Bojopociei Siphonophycus sp. (puc. 4; npunoxenue 11). Ha
rryoune 1803 M B ckB. YalikuHcKas-279 oOHapy)eH OAMH AK3EMIUIIP KPYIMHONW 000JIOUYKH ¢ MEJIKMMHU
OyropkaMu-MOpIIMHKAMH, OTHECEHHBIN K Gen. et sp. indet 4. (mpunoskenwue |, Tadbn. XIV, dwur. 3). D10
HauOoJiee HU3HUI YpPOBEHb TMOSBICHUS aKaHTOMOP(HBIX akpuUTapXx B peruone. Ilo mpucyrcTBuio
HanboJiee XapaKTepHOro TAKCOHA 3Ta OMOTa BbIJe/ieHa B accouuaruio | ¢ Leiosphaeridia sp. (puc. 4).
[lon accoumanusMu aBTOp IMOApPA3yMEBAeT COOOIIECTBA HMCKOMAEMbIX MHUKPOOPIaHH3MOB,
NPUYpPOUYCHHbIE K OIpeieieHHbIM MajeodanuaabHbiM OOCTAHOBKAM M XapaKTepHU3YIOIIHecs
oTpeieIeHHBIM HA0OPOM TUATHOCTHUPYEMBIX TAKCOHOB.

K napmuHCKoO# CBUTE OTHECEHA MOILIHAS NPEUMYIIECTBEHHO apriIMTOBAsl TOJIIA, KOTOpas

COIJIACHO 3ajieraeT Ha OTJIOKEHUAX Tallaxckoil cBUTHL. CrtpaToTun cBUTH ycraHoBieH B.IL
XKeprosckum B uuTepBane 1906-1265 m ckBaxunbl Ilapmmuckas-1 (JKeprosckuit u ap., 1985;
Crparurpaduueckuii cinoBapb.., 1994). Haspanme cButhl naHo mo moc. [lapmmHo Ha p. JleHa,
Bocrounas Cubups.

[To nuTONIOrMYECKOMY COCTaBY MapIIMHCKAas CBUTA pa3lelisieTcss Ha ABE MOACBHUTHI, KOTOPbHIE

pamno3HaroTCsd HE BO BCCX pa3pe3ax. HuxHss moacBuUTa Ha OoJbIIeH YacTu TCPPUTOPUHU CJIOKCHA

NepeciianBaHieM apTUJUTUTOB, AJIEBPOJUTOB W TIIMHUCTBIX IMECUYAHUKOB. APTHIUTUTHI 3€JICHOBATO-
cepele, TEMHO-CEpble, TOHKO-, TOPH30HTAILHO- W KOCOCJIOHCTBIC, HWHOTJA JOJIOMHTUCTBIE WU
QJIEBPUTUCTBIE.  AJIEBPOJMTBI  Cepble,  IJIMHUCTBIE,  MEJIKO3EPHUCTBbIC,  TOHKOIUIUTYATHIE,
rOpU30HTaJIbHOCTIOUCTBIE. [lecuaHukM cepble, 3€JIeHOBATO-CEpble, KBAPILEBBIE, CPEIHE3EPHUCTHIE,
TOPH3OHTAILHOCTIOUCTHIE. [1OpoABl CBA3aHBI MOCTENEHHBIMH TepeXxoiaMu. B CKBakMHaxX CceBepo-
BocToka Hroiicko-Ilenenyiickoil 30HBI OTMEUaeTCsl 3HAUUTEIBHOE YBEIUYEHHE JOIM KapOOHATHBIX
nopoJ; (B pa3iMYHOM CTENEHW TJIMHUCTBIX U JIOJIOMUTHU3UPOBAHHBIX H3BECTHSIKOB M Mepreneil) B
COCTaBe HIDKHEH IMOJICBUTHI, YTO CONMXKAET 3TU TOJIIIM C OTIOXKEHHUSIMHU OECIOPSAXCKOW M BIHAXCKOM
cBuT Bumtouyanckoii 30861 (Ctpaturpadus HegrerazoHOCHBIX.., 2005).

MomHocTh HUKHEH ToJCBUTHI MeHsieTcss oT 112 m B ckB. Ilapmuuckas-1, 94 M - B CKkB.
Tanakanckas-803, 77 M - B ckB. BepxHeHtolickas-780 u 67 M - B ckB. O3epHasi-761 (puc. 4).

HmxHas dYacTh BEpXHEM IMOACBUTHI  CIOXKEHA CCPbIMH, CBCTJIIO-CCPBIMHU, MCIKO- U

CPEIHE3EPHUCTHIMU  CIOMCTBHIMH  TE€CYAaHHUKAMU C TOHKHMH TPOCIOSIMH  3€JIEHOBATO-CEPhIX
AJIEBPOJINTOB M AaprHJIJIUTOB, KOTOpBIE BBIIEISAIOTCS B XaMaKUHCKUN MPOAYKTUBHBIN TOPU30HT
(MomHOCTBIO 10 26 M). B ckB. YaiikuHckas-279 Ha 3TOM cTpaTUrpaguyueckoM YpPOBHE YCTaHOBIIEH
YaKMHCKUN MPOAYKTUBHBIA TOPH30HT, MPEICTABICHHBIN TTTMHUCTBIMU H3BECTHSKAMH MOIHOCTHIO

okosio 15 M (llemun u ap., 2011). Beime mo paspesy 3ajieraloT TIHHUCTBIC OTIOXKEHUS, CIOKEHHBIE
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TOHKUM T[I€pECIIauBaHUEM 3€JI€HOBAaTO-CEPhIX, TOHKOIUTUTYATHIX, CIa00KapOOHATHBIX apTUJUIUTOB C
MPOCIIOSMU  AJIEBPOJIUTOB U JIOJIOMUTOBBIX Mepreyeid. AJEBpPOIUTH TEMHO-CEphIe, KBapIIEBhIC,
U3BECTKOBHCTHIC, MEIKO- U CpPEJAHE3epPHHCThIE. Mepreim JJO0JOMHUTOBBIC, IIOKOJAIHOTO U
3€JICHOBATOT'0 I[BETOB, TOPU3OHTAIILHOCIOUCThIE. MOUIHOCTh MOJICBUTHI U3MEHSETCSI 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.
Bepxuenroiickas-780 (puc. 4).

Pa3Hble IO TAKCOHOMHYECKOMY COCTaBY acCOLHUAIMH MHUKPOGOCCHINN ObLIHM OOHApYKEHBI B
paspe3ax 22 CKBa)kKMH MapIIMHCKON cBUTH Hioiicko-Ilenemyiickoii 30ubl (mpunoxkenue I, Tabm. 3-25).
AHanu3upyemble B paboTe CKBaXUHBI OTIMYAIOTCS HU3KUM BBIXOJOM KEpHa, 4TO OIpenaesseT
CHIOPAJANYHOCTh TIONYYEHHBIX IaJCOHTONIOTUYECKUX JAaHHBIX. B CBS3M ¢ 3TUM, 0cO0O€ 3HAYCHHE
npuobperaeT paspes ckB. BepxHentoiickas-780, kKepH 1o KOTOPOil ObLT MPEACTABICH B OTHOCHTEIHHO
MOJIHOM oObeMe (puc. 4). AHaIU3 MUKPONAJICOHTOJIOTMYCCKUX JIaHHBIX B CKB. BepxHeHtorickas-780
MO3BOJIUJI BBISIBUTH OOIIUI TPEH]I BEPTUKAIBLHOTO PACIIPOCTPAHEHUS acCOIUAII MUKPOPOCCHUIHNH IO
paspesy, a TaKKe ONpeeNuTh CTPATUTrPaPUUIECKYIO MO3UIHIO KOMIUIEKCOB, YCTAHOBIICHHBIX B IPYTUX
CKBaXMHAX OTHOCHTEIBHO 3TOTO pa3pesa.

B nmapmimHcko# cBuTe ObUTH yCTaHOBIICHBI (CHU3Y BBEPX):

B HmKHEH dYacTH HIDKHEH IOACBHTHI CKBaKUHBI Bepxuenroiickas-780 (rm. 1882 m)
MUKPO(OCCHIINH BBISIBJICHBI HE OBUIH, a B OCAJIKEe TPUCYTCTBOBAJIA JIMIIb peKas (parMeHTHPOBAHHAS

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

Bepxuenroiickas-780, Tanakanckas-806, -815 um Hwmknexamakuuckas-845). B cocraBe OHOTBHI
HPUCYTCTBOBAIN MOP(OIOTHYECKH MPOCTO YCTpOeHHbIe cdepomopdubie akpurapxu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u exuHuYHBIC
HUTYaThle Bogopociau Siphonophycus sp. B ckB. Tanakanckas-806 (unT. 1593.5-1590.3 ™)
JIONIOJTHUTEIbHO OOHApY)KeHbl eauHuuHble 00o0g0uku Cucumiforma vanavaria Mikhailova, emend.
Mikhailova, Pterospermopsimorpha insolita, Tpuxomsl cunesenenbix Bogopociei Oscillatoriopsis sp.,
a TaKke MpoOJIeMaTHYHBIC HCKOMaeMble MUKpoOopranu3Mel eX gr. Lakhandinia-Majasphaeridium.

Brrmenexarne  OTIOKEHUS HIDKHEH  IMOJACBUTHI  MApUIMHCKOM CBHTHI 10  pa3HOMY
OXapaKkTepHU30BaHbl KOMILIEKCaMHU MUKpodoccuianii Ha Tepputopun Hroiicko-Ilenenyiickoii 30HbI.

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

Tanakanckas-808, -815, -823, -824) obnapyxena accornmanus lla ¢ Leiosphaeridia sp. - Talakania

obscura (puc. 4). B ee cocraBe ObUTH BBIICIEHBI: TNIAJAKOCTCHHBIC akpuTapxu Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima, aByxcioiiHbIe

obosouku Pterospermopsimorpha insolita, oBanbubie popmbr Navifusa sp., nnanobakrepuu Talakania
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obscura Kolosov, emend., a Ttakxke mpobnemMaTuuHbie MuKpoopranusmbel €X ¢r. Lakhandinia-
Majasphaeridium.

B nepexoaHbIX OTI0KEHUAX TaaXCKOW - NApIIMHCKON CBUT CKBaKuHbl YalkuHCcKas-279 (MHT.
1816 — 1714 m) A.M. CraneBuuem ycranoBieHsl Leiosphaeridia crassa, L. sp., Oscillatoriopsis sp.,
Arctacellularia doliformis Hermann, Arctacellularia sp. u nHexotopsie apyrue Takcons! (CTaHeBHY M
ap., 2015). Cyns mno mnpuBeIeHHBIM HM300paKEHHUSM, HHUTUYATBIE BOJOPOCIH, OTHECEHHBIE K
pudeiickomy poxny Arctacellularia (CraneBuu u ap., 2015, puc. 3.12 u 3.13), UMEIOT HICHTUYHOE
Mopdostoruueckoe CTpoeHre ¢ BeHackuM TakcoHoMm Talakania obscura. ITo TakcoHOMHYECKOMY
CoCTaBy OIMCAaHHas BBIIIE OMOTa comocTaBisercs ¢ acconnarueii lla (Leiosphaeridia sp. - Talakania
obscura).

B HmKHEH yacTH HIKHEH MOACBUTHI MApIIMHCKOW CBUTHI CKBaXXMHBI HikHexamakuHckas-845

Ha 3TOM cTpaTurpaduueckoM ypoBHe oOHapyxkeHa accoimanus 116 ¢ Leiosphaeridia sp. - Nepia
calycina (puc. 4). Ona mnpexacraiena cdepomopdubiME akpuTapxamu Leiosphaeridia crassa,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Cucumiforma vanavaria u HHTYaTHIMH
Bojopociasimu Nepia calycina, sp. nov., Siphonophycus sp.

Beimie no paspesy, B ckBakuHax Bepxnenroiickas-780, Ozepnas-761, Tanakanckas-801, -826,

HwkHexamakuHckas-841, Yaiikunckas-279 ycraHosiena accormanus llla ¢ Appendisphaera tenuis -

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

JOMHHUPYIOT akaHToMopdubie akputapxu Appendisphaera tenuis (Moczydtowska, Vidal et
Rudavskaya), emend. Moczydtowska, ?Appendisphaera tabifica (Moczydtowska, Vidal et
Rudavskaya), emend. Moczydiowska, rmaakocrennsie ob6omoukun Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u Bomopociu
Talakania obscura. Cropaanyeckn BcerpedaroTcs axkantomopduter  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., aByxcioiWHble  obomouku  Bicortex  mutabilis, sp. nov.,,
Pterospermopsimorpha insolita, osamsabie popmer Navifusa sp., a taxke Bogopocau Siphonophycus
sp., Obruchevella parva Reitlinger, Oscillatoriopsis sp. (ITpunoxenwue 11). B ckBaxxunax O3epHas-761
u Tanakanckas-826 momosiHuTEeNbHO OOHapykeHbl eauuHuunble Knollisphaeridium maximum (Yin),
emend. Knoll et al., emend. Willman, ¢ kotopeimu B ckB. Tanakanckas-826 acCOMUPYIOT HOBbBIC, HE
OIMCaHHBIE TIOKa akaHToMopdHbie akputapxu Gen. et sp. indet 1. (ITpunoxenne |, Tadn. XIlI, dur. 1-
5), a B ckB. O3epHas-761 BeisBiieH oquH dk3emiuisip Tanarium aff. T. conoideum (Kolosova) emend.

Moczydtowska, Vidal et Rudavskaya. JlomoyHSIOT mMaJeOHTONOTHYECKYIO XapakTepucTuky llla
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accoIManny eIMHNIHbIE OpPHAMEHTHPOBaHHBIE 0000uku Tanarium tuberosum (Moczydtowska, Vidal
et Rudavskaya), emend. Moczydtowska, Vidal et Rudavskaya, onucannsie panee u3 unt. 1884-1876 m
ckB. O3epHas-761 (Moczydtowska et al., 1993).

B cxkBaxwmuax Tamaxanckas-806, -823, Hwxuaexamaxkuackas-843, -844 wa »sTom
crpaturpaduyeckoM ypoBHe BoiAeasiercs acconnarus I1B ¢ Appendisphaera tenuis - Hamakinia sp. -
Nepia calycina (puc. 4). B cocraBe OHOTBI pPacCHpPOCTPAaHEHbI AaKAHTOMOP(HBIC AaKPUTAPXH
Appendisphaera tenuis, Ceratosphaeridium glaberosum, rimaxkocreHubie o6osouku Cucumiforma
vanavaria, Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima,
Leiosphaeridia tenuissima, Bicortex mutabilis, Pterospermopsimorpha insolita, Bomopociu
Siphonophycus sp., Oscillatoriopsis sp., a Takxe TpoOJEeMaTUYHBIC HCKOMAEMbIE OPTaHU3MBI,
NPEIOIOKHUTENbHO Oyn3kue K Hu3mmM rpubam Hamakinia sp. Mukpodoccunuu Talakania obscura
MMEIOT OTpaHUYEHHOE pacmpocTpaHeHue B ckB. TanmakaHckas-806, -823 u moJHOCTBIO MCYE3al0T Ha
XaMakuHCKOW momaan. A ux "sKomornyeckyro Huiry" B ckB. HmknHexamakuHckas-843, -844
3anuMaioT Bojopociau Nepia calycina. B ckBaxune HwuxkHexamakuHCKas-844 OMOIHUATEIHLHO
obOHapy KeHbl akaHTOMOpHBIE akputapxu Mengeosphaera aff. M. triangularis Liu, Xiao, Yinetal., a B
ckB. Tanakanckas-823 - Appendisphaera grandis.

B BepxHel 4acTu HW)KHEH TOJICBUTHI - HIDKHEH YaCTH BEpXHEH MOJICBUTHI MAPITHHCKONH CBUTHI

obHapyxeHa accormanus | ¢ Leiosphaeridia sp. (ckB. Bepxuentoiickas-780, Tanakanckas-803, -808, -

808, -843, -844, -21302, Yaiikunckas-279). Otcrona onucanbl: Leiosphaeridia crassa, Leiosphaeridia
jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima u Siphonophycus sp.

Beime o paspe3y B BepXHell MOJCBUTE MapIIMHCKON CBUTHI YCTaHOBIIeHA accoimanus lla ¢

Leiosphaeridia sp. - Talakania obscura (npunoxenue Il; ckB. Tanakanckas-804, -809, -815). Ha stom
ypoBHe OOHapykeHbl akputapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima u Bogopocnu Talakania obscura. [JononautensHO B pa3pese ckBaxuHbl TanakaHnckas-809
HaWeHbl eAMHUYHBIE MuKpodoccuanu Pterospermopsimorpha insolita, Siphonophycus sp. u
Hamakinia sp.

W3 aprunuToB HUXKHEW 4YacTh BepXHEW MOACBUTHI ckBaxuHbI [lapmmnckas-1 (uat. 1512,5-
1510 m) B 1980s1e roap1 ObLIH OmUcaHbl chepoMopdHbie akpuTapxu pona Leiosphaeridia u HutuaTbie
Bogopocnu Talakania obscura Kol. (Keprosckwuii u ap., 1985). Dta 6roTa MOXeT ObITH OTHECCHA K
accormanuu lla ¢ Leiosphaeridia sp. - Talakania obscura.

B cpenneit yactu BepxHEHl MOJCBUTHI MApPUIMHCKOW CBHUTHI BBISBIIEHA OoraTas acCOIMAIIMs
mukpodoccuuii 1118 ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina. Ona o6HapyxeHa B
pa3pe3ax ckBaxuH HrmkHexamakuHckas-845, -848, -849, -21302 wu Yaiikunckas-367. Otcroma

ompeeNieHbl: OpHaMeHTHpoBaHHBIe akputapxu Appendisphaera grandis, Appendisphaera tenuis,
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?Asseserium  fusulentum Moczydtowska et Nagovitsin, Cavaspina majuscula, sp. nov.,
Ceratosphaeridium glaberosum, Knollisphaeridium maximum, Mengeosphaera aff. M. triangularis,
rajKocTeHHbie  obosouku  Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima, Cucumiforma vanavaria, Pterospermopsimorpha insolita,
Navifusa sp., autyarsie Bogopociu Nepia calycina, Oscillatoriopsis sp. u Siphonophycus sp. ITomumo
BBIIIIE TEPEUYMCICHHBIX MHUKpodoccuinii, B CckBakuHe HmxHexamaknHCKas-845 oOHapy>KeHBI
akanToMopHble akputapxu Cavaspina rotundata, sp. nov., Densisphaera arista Moczydtowska et
Nagovitsin, Tanarium araithekum (Zang in Zang and Walter), emend. Grey, Tanarium conoideum
(Kolosova) emend. Moczydtowska, Vidal et Rudavskaya, emend. Moczydtowska, Tanarium
paucispinosum Grey, Tanarium tuberosum, Urasphaera sp. u Gen. et sp. indet 2. TTocneanuii TakcoH
npezcTaBisieT co0oil cheprueckyro 0007I04Ky, OpHAMEHTUPOBAHHYIO HEPETYJISIPHO PACIIOIOKEHHBIMU
Kpareporoo0HsIMU BeipocTamu (npuoskenue |, Tadi. 1V, ¢ur. 1). B ckBakune HmkHexaMakuHCKas-
845 BrIsBIIeH HOBBIN Bu akpurapx Tanarium longodactylusi, sp. nov. (npunoxenue |, Ta6m. 1X, ¢ur.
1-8), a Taxke Bomopociu Talakania obscura u nmpo6nemaruku Hamakinia sp. x pa3pe3oB CKBaKUH
Hwxnexamakunckasn-849 n Yaiikuuckas-279 ompeneneHsl chepuyeckre OOO0JIOYKH C OAMHOYHBIM
BeipoctoM Uniexcrescentia tubulosa, sp. nov. (mpuioxenue |, Tabm. XIV, ¢ur. 7-9), a B CkB.
Yaiikunckasn-279 oObHapykeH oauH 3k3eMiusip Variomargosphaeridium sp. (npunoskenue |, Tabm. XIl,
¢ur. 2).

[Mocnennsis 6uota ¢ akanToMopdHbiMU akpuTapxamu (accormanus IlIr ¢ ?Polygonium cratum)
ycraHoBlieHa B ckBaxknHe OtpamuHuHckas-3142. CkBakuHa npoOypeHa Ha rpaHulle ¢ BuimrodaHckoi
30HOM, YTO OMpeAeusio ee cTpaTurpaduyeckoe pacuieHenue (puc. 3). B pa3pese ckBaxuHbl ObUIH
BBIJICJICHBI. TaJlaXxcKasi, OecCropsXcKasi, bIHAXCKas M XapbhICTAHCKas CBUTBHI HETICKOTO TOpW30HTA. B
XaphICTAHCKOW  CBUTE  BEPXHEr0  TOATOPU30HTA  HEINCKOTO0  TOPH30HTAa  OOHApYKEHBI
opHaMeHTHpOBaHHBIe 00oouku ?Polygonium cratum (Zang), emend. Grey (mpuioxenue |, Tabm.
VI, ¢ur. 7-11), ?Tanarium sp., rmaakoctenHbie chepomopdHbie akputapxu Leiosphaeridia crassa,
Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima wu HuTYaThIC
Bojtopociu Siphonophycus sp.

B BepxHeil yacTu BepxHeil MOJCBUTHI MAPIIMHCKON CBUTHI TAKCOHOMHUYECKOE pa3zHOOOpa3ue
MUKPO(POCCHIHI 3aMeTHO cokpaiaetrcs. M3 coctaBa OMOTHI HCUE3al0T aKaHTOMOP(HBIE aKPUTAPXH, a
MIMPOKOE PAaCIPOCTPAHEHUE HA 3TOM CTPATUTPAdUIECKOM YPOBHE MOJTYYarOT HUTYAThIE BOAOpOCciu. B
ckBaxnHax HwmkHexamaknHckas-845, -21301 Beime ypoBHS ¢ aKaHTOMOP(HBIMH OHOTaMHU
ycraHoBiieHa acconumarus 116 ¢ Leiosphaeridia sp. - Nepia calycina - Hamakinia sp. (puc. 4). B ee
COCTaBe IMPOKO PAaCIpOCTPaHEeHbI HOBbIE HUTYAThIe Bogopocau Nepia calycina, sp. nov., koTopbie Ha

HCKOTOPBIX HHTEpBajaxX COCTABJIAIOT OO 95% OT BCEro KOJMYECTBA BEIABICHHBIX OK3EMINISIPOB
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(mpunoxenwne |, Tabm. XVII, ¢ur. 1-14; npunoxenue I, Tadm. 22). OHn 0OHApYKEHBI COBMECTHO C
HUTYATBIMH Bojopocisimu  Siphonophycus sp. u cdepomopdubiMu  akputapxamu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima.

Beimie o pazpe3y TakCOHOMHYECKOe pa3HooOpa3ue MUKpodoccunii eme 6ojiee CoOKpaIaeTcs.
B TCPMHUHAJIBHBIX TOPU30HTAX HapHIHHCKOfI CBUTBI YCTAHOBJICHO JAB€ aCCOLMAllWH: IVa ¢
Oscillatoriopsis sp. - Siphonophycus sp. u 1V6 ¢ Vanavarataenia insolita — Siphonophycus sp. (puc. 4).
[TepBast accommanmst (IVa) Bbeimensiercss B ckBakuHax Bepxnentoiickas-780, Tamakanckas-804,
Hwmwxknexamakunckas-843. Orcroga ompenenensl: Leiosphaeridia crassa, Leiosphaeridia jacutica,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Obruchevella parva, Oscillatoriopsis sp. u
Siphonophycus sp. Bropas accouunanus (IV0), ycraHoBieHHas B pa3pe3ax ckBaxuH TanakaHckas-803
u Hwxkuexamakunckas-21301, comepxutr akputapxu Leiosphaeridia crassa, Leiosphaeridia
minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, sogopociu Siphonophycus
Sp. W mpearnoaraeMblie 0OCTaTKU rpubOHOM mpupo bl Vanavarataenia insolita Pjatiletov.

HapHII/IHCKaﬂ CBUTA IICPCKPBIBACTCA Kap6OHaTHI)IMI/I, FJII/IHI/ICTO-Kap6OHaTHI)IMI/I OTJIOKCHUAMUAU

OIOKCKOW CBUTBI THPCKOro ropusoHTa. OHa pa3iensercss Ha HIKHIO TIJIMHHUCTO-TIECYaHYIO

(60TYyOOMHCKHI TPOIYKTUBHBI TOPH30HT) W BEPXHIOW KapOOHaTHYIO moacBuThl (CTpaTurpadust
He(dTerazoHoCHBIX.., 2005).

B aprmmrax HWXKHEW TMOACBUTHI CKBaXWHBI HiokHe-XamakuHckas-844 oOHapyxeHa
obenHenHast O6wota, comepikarnas Leiosphaeridia sp., Siphonophycus sp. u Vanavarataenia insolita
(accommamms  IV6 ¢ Vanavarataenia insolita — Siphonophycus sp.). B ckB. Tanakanckas-803

MI/IKpO(i)OCCI/IJ'II/II/I BBISIBJICHBI HE OBLIH.

BUJIIOUAHCKA 30HA

Bunrouanckas 30Ha pacroyio’keHa Ha ceBepo-BocToke Ipeamnaromckoro nporuda (puc. 3). B ee
CcOCTaB BXOIAT mnorpaHudHble ¢ Hroiicko-llenenyickoir 30HOM CEBEPO-BOCTOYHBIE TEPPUTOPUHU
Hroiicko-/I>xepObunckoii BnaauHel, BepxHeBuntouanckasi cennoBrHa, CyHTapcKui CBOJ M BOCTOYHAS
yacTh Crormxepckoi cemyioBunbl (Ctparurpadust HedrerazoHocHbIX.., 2005). Ha roro-Boctoke oHa
IPAaHUYUT C YPUHCKUM NOoAHATHEM. OTI0XKEHUs BUIIOUYAHCKON 30HBI OTIIMYAIOTCS HanboJiee MOJTHbIMU
U MOUIHBIMH TE€PPUTE€HHO-KapOOHATHBIMU OTJIOXKEHUSAMH BWJIIOYAHCKOTO M HETCKOI'0 T'OPU30HTOB B
peruoHe. [[yst 370 30HBI TaKXKe XapaKTepHO 00IIee yBEIMUEHUE 101U KapOOHATHBIX MOPOJI B BEpXHEH
YaCTH HEICKOr0 TOPU30HTA U MPUCYTCTBUE NMAYEK COJEM B TUPCKOM ropu3oHTe. CTpaTOTUINYECKUM
pa3pe3oM BuirouaHCKOH 30HBI TPHHAT pa3pe3 CKBaXUHBI BepxHeBwiarouanckas-602 (Pemenus

4eTBEpTOro..., 1989).
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B Burouanckoil 30HE BBIIENAIOTCS (CHU3Y BBEPX): KOHITIOMEpATOBasi, JOJOMHUTOBAs TOJIIH,
TaJaKaHCKash CBUTA, OCTMHYMHCKAsS W XOPOHOCKAas CBHUTHI BIJIFOYAHCKOTO TOPHU30HTA, Tajaxckas,
Oecropsixckas, BIHAXCKash M XapbICTAaHCKash CBUTHI HEICKOIO TOPHU30HTA, a TakXke OIOKCKas CBHTA
TUpCKOro ropusonra (puc. 5; Pemenust gerBeproro..., 1989; Crparurpadus HedTera3oHOCHBIX..,
2005; KouneB u ap., 2015). Ananusupyembie B pab0OTe MaJICOHTOJOTHYECKUE JAHHBIC MMOJyYEHBI B
pesyibTare M3ydeHuss S5 ckBakuH: BepxHeBmmouanckas-611, Bumioiicko-/[xeOunckas-642, -643,
Meukckasn-2231 u Cpenne-blreiartunckas-2630 (puc. 3; npuinoxenune |1, Tad. 26-30)

Huxe B riaBe npuBeeHO OCBUTHOE OMMCAaHUE BEHACKOTO pa3pesa (CHU3Y BBEpX):

KonrnomeparoBas ¥ JOJOMUTOBAs TOJIIM HWMEIOT OIrpaHU4YC€HHOC PpaCIHpOCTpaHCHHUE Ha

TeppuTopun Buitouanckoil 30Hbl. OHU BBIAEIAIOTCA B paspe3ax Bepxeswintouanckoidl u Buroiicko-
Jxepounckux miomianeii (Ctparurpadust HedrerazoHocHbix.., 2005), a Takke B CKBaXKHHAX
leunckas-111, -472 u Cpenne-Mapxunckas-225-0 (Kounes u ap., 2015).

KoHnrnomMeparoBas TojIa 3ajieracT Ha O6p330BaHI/I${X (I)YHI[aMeHTa. Omna ciaoxeHa 00JIOMKaMU

TPaHUTOB (YHIAMEHTA 3€JICHOTO W KPAaCHO-Oyporo IBeTa, pa3HOW CTEIICHW OKATAHHOCTH M Pa3MepoB
(ot mepBbIX MusTUMETPOB 10 15 cm) (KouneB u ap., 2015). Llementupyromas Macca - HEOKaTaHHBIE
0OJIOMKHM KBaplia M TIOJIEBOTO IIIaTa TIECYaHO-aJICBPUTOBOM pPa3MEPHOCTH. MOITHOCTH TOJIIH
u3mensiercss ot 20 M B ckB. Cpenne-MapxuHckasn-225-0 u 1o 160 m B ckB. Illewnckue-472. Ot
OTJIOKEHUSI OTHECEHBI K JICIHUKOBBIM OOpa30BaHUSM, HAKOMUBIIEMCS B KOHTHHEHTAIBHBIX WIIH
MPUOPEKHO-MOPCKUX OOCTAHOBKAX MpPU OTCYTCTBHUM XHUMHUYECKOTO BbiBeTpuBaHus (KouneB u nap.,

2015).

JonomurtoBas TOJIia C MNOCTCIICHHBIM nepexoaom 3aJICracT Ha JAUaMHUKTHUTax

KOHIJIoMepaToBoi Tonuy. OHa mpeAcTaBiieHa TOHKOCIOWCTHIMM TJIMHMCTBIMH M TE€CUYAHUCTBIMU
JIOJIOMUTaMU KPacHO-O0yporo, po30BOro, 6€:xeBoro meeta. MonHoCTh CBUTHI B ckaxxuHax [llenHckoi
riomaau 6-40 M. ITopopl TOJTOMUTOBO TOMIIM HA OCHOBAaHUH COCTAaBa U TEKCTYPHBIX 0COOEHHOCTEH
paccMaTpuBaTcs Kak MOKpoBHbIE wiu Kom AoidoMutTel (KouneB u ap, 2015).JIns xapOoHaToB
nosioMuToBOM Tonmu ckBaxuH lllewmnckas-11I1, -472 mony4yeHsl 3HaYeHUs HU30TOMHOrO coctaBa &3C,
KOTOpBIE COCTaBWIH OT -3.2%0 10 -3.4%0 (KouneB m np, 2015). DTH COOTHOIIEHUS HIECHTHYHBI
3HAUEHUSM, YCTAHOBJCHHBIM [UIsI KOM JIOJIOMHTOB HIDKHEH 4YacTh OapaKkyHCKOW CBHUTHI
nanpHeTaruHckol cepun Ilaromckoro Haropesi (IToxpoBckuit u ap., 2006). IlonyueHHblE AaHHBIE
MO3BOJISIET KOPPEJIUPOBATH OTIOKEHUS KOHTJIOMEPATOBOM M JOJIOMUTOBOM TOJI BuiitouaHCKON 30HBI
C JAMAMHUKTHUTAMU JKEMKYKAaHCKOM CBUTBHI M K3 JOJIOMUTAaMHU HIDKHEH YacTh OapakyHCKOM CBUT
[Taromckoro paioHa.

bernunHckas cBUTa Ha CCBCPO-3amazc BunmrogyaHckoil 30HBI C NEpCPbLIBOM  3aJICTACT Ha

JOJIOMMTOBOIl TOJIE, a HA OCTAJbHOW TEPPUTOPUU - HaA OOPaA30BAHMUSIX KPUCTAIIIMYECKOIO
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dbyamamenTa. CTpaTOTUIT CBUTHI YCTAaHOBJICH B CKB. BepxHeBmmoyanckas-602, B uatepBaie 2666 M -
2630 (ABaeeBa u ap., 1978; Pemenus yerBeproro..., 1989; Crparurpadguueckuii cioBaps.., 1994).
Ha3zBanue cButsl nano no p. berunue, FOxnas Caxa. HuxHsIsI 94acTh CBUTHI CJI0XKEHA aJIEBPOIUTAMU C
MPOCIIOSIMH apTHIUTHTOB. AJIEBPOJIUTH TEMHO-CEPhIC, MEITKO- U KPYITHO3EPHHUCTHIC, HESICHOCIIOUCTHIE, C
AQHTUAPUTOBBIM W aHTHUIPUT-IOJIOMUTOBBIM IIEMEHTOM. BepxHss dYacTh paspe3a NpeicTaBicHa
MECYaHUKAMH, CEPBIMH, MEIIKO-, CpPEIHE- U KPYMHO3EPHUCThIMU. [[eMEHT - KBapIeBbIN, TIIMHHUCTHIH,
AHTHUJIPUTOBBIA, JTOJIOMUTOBBII. MOIIIHOCTh CBUTBHI HM3MEHSIETCS OT MEpBBIX MeTpoB 10 140 M Ha
Bumoiicko-/Ixepounckoit miomanu (Ctparurpadus HeQTera3oHoCHbIX.., 2005).

XOpOHOXCKasd CBUTA BHIIIOYAHCKOTO TOpHU30HTAa C HECOIJIaCMEM 3aJjieracT Ha OETHYMHCKOM

cute. CTpaTOTUIl CBUTHI YCTAHOBJIEH B CKBaxkuHe BepxHeBmintouaHckas-602 (uHT. 2630-2577 M)
(ABmeeBa u nap., 1978; Pemienuss uerBeproro..., 1989; Crpaturpaduueckuii cioBaps.., 1994).
Ha3Banue cBuThl naHo mo pyd. XopoHox (6acceitn p. Bumouan, Cpennss Cubups). Cuta
Ipe/CTaBiIeHa IEeCYaHUKAMU C PEIKUMHU IPOCIOSAMHU aJEeBPOJUTOB, a HAa OTHAENbHBIX YPOBHSX -
apruwuuToB. IlecuaHuku cBeTsIO-Cepble, KOPUYHEBO-CEpbIE, IUIOTHBIE, CIIOMCTBbIE, MEJIKO- U
CPEIHE3EPHUCTBIE, KBApLEBLIE, 3penble. LleMeHT KBapLeBblii, pereHepalMOHHbIA. AJIEBPOJIMTHI CEPOro
[[BETa, CIOHUCTBIC, IEMEHT CMEIIaHHBbI - KBapueBblii u ruapociroauctsiii  (Ctpaturpadus
He(Tera3oHoCHbIX.., 2005). BepxHsst yacTh XOPOHOXCKOH CBHUTBHI BBIJIENSAETCS B BUIIFOUAHCKUI
IPOAYKTUBHBINA TOPU30HT. MOLTHOCTH CBUTHI OT HECKOJIBKUX METPOB J10 66 M.

B xopoHoxckoil cBuTe CKBaXuMHBI Bunoiicko-/xeOunckas-643 (uHT. 2483-2482 ™)

obHapyxeHa acconuanus lla ¢ Leiosphaeridia sp. - Talakania obscura (nmpunoxenue 1, Tabn. 28). B

ee cocTaBe MPUCYTCTBYIOT akputapxu Leiosphaeridia crassa, Leiosphaeridia jacutica, Leiosphaeridia
minutissima, Pterospermopsimorpha insolita, Navifusa sp., Bomopocau Obruchevella sp., Talakania
obscura. Siphonophycus sp, mnpenmonaraembie Husmme rpudsl  Caudosphaera expansa wu
npobiematuku  €X Qr. Lakhandinia-Majasphaeridium. B ckBaxune Bepxue-Bumrouanckas-611
MI/IKpO(i)OCCI/IJ'H/II/I BBISIBJICHBI HE 6LIJ'II/I, a B COCTaBC oOpraHomMancpara coACpKajlaCb pcaKas

(dbparMeHTHpOBaHHASI OPTAHMKA.
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Puc. 5. PacipocTpanenne Mukpodoccuimii B pazpe3ax CKBaKuH Buiiiouanckoii 30HbI.
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Tamaxckasi CBUTa HETICKOTO TOpPHU30HTA C HECOTJIaCUEM 3aJI€racT Ha IEeCHaHUKax XOpOHOXCKOI\/'I

cBUTBl. CTpPaTOTUIl CBUTHI YCTAaHOBJIEH B WHTepBaie 2577-2469 M ckBaxuHbl BepxHeBmitouaHckas-
602 Bumoyanckoit 30861 (ABzeeBa u np., 1978; Pemenus uerBeproro..., 1989; Crpaturpaduyeckuii
cioBapk.., 1994). HasBanue cBuThl gaHo 1o pyd. Tamax, 3amagHas Caxa. CBUTa UMEET BbIAEPKAHHBIN
JUTOJOTHYECKH COCTaB M LIMPOKOE paclpocTpaHeHHe Ha TeppuTopuu Buimouanckoil 30Hb. OHa
IpEJICTaBlICHa IEpecIauBaHUEM  II€CYAHUKOB, IPAaBEIUTOB, aJEBPOJIMTOB W  aprUJIJIMTOB
(Crpaturpadus HedTerazoHOCHBIX.., 2005). MOIIHOCTB MPOCIIOEB B cpeHeM OT 2 cM 110 20 cM U Kak
npaBuiio He npesbimaeT 1 M. [loponbl kpacHOIBETHBIE, HHOT/IA CEpbIe, 3eleHOBaTo-cephie. [lecuanuku
KBapleBble, IOJEBOIINATOBbIC, KPEMHHUCThIE, CIa00 OTCOPTUPOBAHHBIC, IIEMEHT CMEIIAHHBIA -
KAOJIMHUTOBBIN, KaJIbLIUTOBBIN, aHTUJIPUTOBBIN, peke KBapueBblii. CTeleHb LIEMEHTAIMM HEBBICOKAS.
MorHoCTb cBUTHI 95-130 M.

B Tanmaxckoii cBure ckB. BepxHeBuirouaHckas-611 oOuapyxeHsl akputapxu Leiosphaeridia
crassa, Leiosphaeridia jacutica, Leiosphaeridia minutissima, Leiosphaeridia sp. (accommanus | c

Leiosphaeridia sp.; npunoxenue I, Tadin. 26).

becropsixckas CBUTa COIJIACHO 3aJIeraeT Ha OTJIOXKEHHSIX TalaxCKoil cBUThI. CTpaTOTUII CBUTHI
BBIJICJICH B CKkBakuHe BepxueBuimtouanckas-602, B mHTepBasie 2366-2469 m (ABaeeBa u ap., 1978;
Pemenus yerBeproro..., 1989; Crparurpaduueckuii cioBapb.., 1994). Ha3aHnue CBHUTBHI JaHO IO
pyu. bac-FOpsix, 3anaanas Caxa. HuxHss 4acTh CBUTHI CIIOJKEHA MPEUMYILECTBEHHO J0JIOMUTAMHU, a
BEPXHASI - W3BECTHSKAaMHU. JlOJIOMHUTBI TEMHO-CEpble, TOHKO3EPHHUCTBIE, CIIOMCTbIE, IJIMHUCTBIE.
W3BecTHSIKU cepbie, TOHKO3EpHUCTHIE, qojoMuTHCThIe. (CTpaturpadus HedrerazonocHsix.., 2005). C
BOCTOKA Ha 3araj] HaOIr0JaeTcsl MOCTENEHHOE COKPAIeHHE MOLTHOCTH OeCropsXcKoi cBUTHI (0T 125 M
Ha Bumoiickoil miomaau, 45 M - Ha MkTexckoi miomaan U A0 MOJHOTO BBIKIMHUBAHUA Jaliee Ha
3amajg), a TakXke CMeHa KapOOHaTHOrO OCaJKOHAKOIUIEHME Ha TEeppUreHHO-KapOOHATHOE U
TEPPUTEHHOE.

B OGecropsixckoit cBuTe CkBakMHbl Meukckas-2231 Mukpodoccunuu Obut OOHApyKeHBI B
uHTepBaie 4678.7-2627.7 m (puc. 5, npunoxenue |1, Tadn. 29). CHu3y BBepx ObLIN BbIEICHBI:

Ha rny6bune 4680.7 M mnpucyrcTBoBala JHIIb (parMEHTHPOBaHHas, HE OQOpMIIEHHAs
opranuka. B unrepBane 4678.7-4667.4 m ycranosjeHna accouuarus | ¢ Leiosphaeridia sp., B cocrase
KOTOpOU MpHCYTCTBOBaNM 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
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done mpoxoasmMX CHU3Y TakcoHoB Bicortex mutabilis, Leiosphaeridia crassa, Leiosphaeridia
jacutica, Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita,
Navifusa sp., Siphonophycus sp., ycraHOBJECHBI pa3HOOOpa3HbIE aKAHTOMOP(HBIC AaKPUTAPXH
Appendisphaera tenuis, ?Appendisphaera tabifica, Tanarium conoideum, Tanarium tuberosum,
Tanarium paucispinosum u equHHYHBIE CHHE3eaeHbIe Bogopocau Oscillatoriopsis sp.

Ha royOomne 4627.7 M oOHapyxkeHa Aucrnepckas He OQOpMIICHHAs OpPraHWKa, a TaKxKe
e/IMHUYHBIC 000JI0UKHU TUIOXOM COXPaHHOCTH, YCJIOBHO OTHECEHHbIE K poay Leiosphaeridia.

blnaxckas cBUTa COTJIAaCHO 3ajieracT Ha 1<ap60HaTax 6CCIOpﬂXCKOﬁ CBUTHI. CTpaTOTI/IH CBHUTDBI

yCTaHOBJICH B uMHTepBasie 2298-2366 M ckBakuHbl BepxHeBumouanckas-602 (ABneesa u ap., 1978;
Pemenus uerBeptoro..., 1989; Crparurpaduueckuii cioBaps.., 1994). Ha3BaHue CBUTHI JaHO MO
p. blnax-lOpsix, Oacceitn p. Bumrouan, Cpennsisi Cubupb. CBHTa mpejicTaBiIeHa IEpecIanBaHHEM
HU3BCCTHAKOB, JOJOMHTOB W apPruJuIMTOB. H3BecTHIKH U JOJIOMHUTBI TCMHO-CCPBLIC, CCPLIC,
TOHKO3CPHUCTBIC, AaHTHAPU3HUPOBAHHBIC, MHOI'JA TIMHHUCTLBIC HJIKM KOMKOBATLIC. ApFI/IHJ'II/ITLI TEMHO-
cepbie, TOHKOocaoucThie. CHU3Y BBEPX IO pa3pe3y OTMEYAETCS TOCTEIIEHHOE YMEHbBIIIEHHE MOIIIHOCTEHN
npociioeB kapoonaroB (Ctparurpadus HedrerazoHocHbIX.., 2005). MoIHOCTh CBUTHI 64-74 M.

B ckB. Cpenne-blrsiattunckas-2630 BoisiBiena acconuarms 1116 ¢ Appendisphaera tenuis -
Tanarium tuberosum - Verruculatasphaera protea. B wunrepBane wunt. 3426.4-3420.7 ™M Obun
obuapyxxeHsl akputapxu 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, wuutyateie Bomopociu  Obruchevella crassa,
Siphonophycus sp.

XaDBICTaHCKaﬂ CBHTA C HECOTJIaCHMEM 3aJiecracT Ha BIHAXCKOM CBHTE. CTpaTOTI/IH CBUTHI

YCTaHOBJIEH B CKBakuHe BepxueBmmtouanckas-602, B unrepsaie 2298-2254 m (ABzneesa u nip., 1978;
Crpaturpadpuueckuii cioBapb.., 1994). Haspanme cBuUTHI gaHO 1O pyd. XapbicTan (OacceiiH
p. Bumtouan, Cpennsisi Cubups). CBUTa pacusieHsIeTCsl Ha JIB€ MAaYKU: HIDKHIOW - apJIWJUIMTOBYIO U
BEPXHIO - TecuyaHo-aneBputoByto (Ctpaturpadus HedrerazoHocHbix.., 2005). Tlocnenuss
BBIJICJISIETCSI B XapBICTAHCKUWA NPOAYKTHUBHBIM TOpU30HT. HIDKHSS mMayka mnpeacTaBlieHa TOHKUM
nepeciauBaHUEM apTUJUIMTOB U IOJIOMUTOB. APTrUJUINTEl TEMHO-CEPBIE, 3€JIEHOBATO-CEPbIE, TOHKO- U
JMH30BUAHOCIOUCTBIE. J(OJIOMUTBI cepble, TJIMHHUCTBIE, TOHKO3EpHHUCThIE. BBepx mo paspesy
MOIIIHOCTh MPOCTIOEB KapOOHATOB 3aMETHO YMEHBIIAETCSI, a OPOJIbl CTAHOBSTCS 00Jiee MIMHUCTHIMH.
MouHocs mayku usMmensercss ot 46 1o 12 m. B cocraBe BepxHell mayku BBIAETSETCS OJUH ILIACT
necyaHrka, JuUOO0 JBa, TPU IUIacTa TECUaHWKA, KOTOPBIE pa3elieHbl MPOCIOSMHU alleBPUTHCTHIX

APTUJLIATOB. ITecuanukn CEPBIC, JOJOMUTOBO-KBAPUECBLIC, Pa3HO3CPHUCTLIC, I'PAaBCIIUTUCTBIC. HeMeHT
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MOPOBBIN, KPYMHOKPUCTAIIUTYECKUN, aHTUIPUTOBBIA. MOIITHOCTh XapbICTAHCKOW CBHUTHI OT MEPBBIX
METpPOB U 110 55 M.

B HmkHel 4acTH XapbICTAaHCKOW CBUTE CKBaKUH BepxHeBminrouanckas-611 (unt. 2204-2195 m)
u Bumoiicko-JIxepounckas-642 (unt. 2221.6-2213.4 M) (puc. 5, npunoxenue |l, 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 sx3eMIutssp opHaMeHTHpoBaHHOM obomouku Eotyllotopalla strobilata (Faizullin)
emend. VVorob’eva, Sergeev et Knoll.

Beime mo paspesy, B uHTepBasie 2208-2160 M ckBaxkunbl Bumolicko-/xepOuHckas-642
ycraHoBieHa accorpanus I11B ¢ Appendisphaera tenuis - Hamakinia sp. - Nepia calycina (puc. 5). B
ee cocraBe oOHapyxxenbl: 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 BepxHeii yacTh XapbICTAHCKOW CBUTHI CKBaXKUHBI Menkckas-2231 060co0IIsieTcst accomranus
IVa ¢ Oscillatoriopsis sp. - Siphonophycus sp. Ona coxepxwut akputapxu Leiosphaeridia crassa,
Leiosphaeridia minutissima, Leiosphaeridia tenuissima, Pterospermopsimorpha insolita, Navifusa sp.
u Bogopociu Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp. 3HaunuTeNbHBIX HHTEPEC
BbI3bIBAOT HAXOJAKHW KPYIHBIX OBAJIbHBIX KICTOK, KOTOPBIC, CKOpPEC BCCrO, ObLIM CHOCOOHBI
COCIMHATHCS B 1IEMOUKU. JTH (Gopmbl oTHeceHbI k Gen. et sp. indet 6 (mpunoxenwue |, Tadn. XXI, dur.
1-11).

B BepxHeill yacTu XapbICTAaHCKOW CBUTHI CKBaXXHH BepxneBmirouanckas-611 (uaT. 2182-2180
M), Bumoiicko-/I)xepobunckas-642 (unt. 2169.9-2157.8 M) obHapy)eHbl equHUYHBIE chepomMopdHbIe
obomouku Leiosphaeridia minutissima, Leiosphaeridia sp.

brokckas cBHTa COrjIacHO 3ajeraeT Ha XapI)ICTaHCKOfI CBUTC H MNOAPA3ACIIACTCA Ha [IBC

nojacBuThl. Huxuss nmoxaceura (60TyOOMHCKUN NPOAYKTHBHBIA TOPU30HT) CIIOKEHA NEeCYaHUKaMHU C
IPOCIIOSIMA apTHJIIMTOB, a BEpXHsASA - JojJoMuTamMH. CTpaToTHIl OFOKCKOM CBHUTBHI YCTAHOBJIEH IO
KapoTtaxy B uHTepBane 1960-2254 m ckBakuHbl BepxueBunrouanckas-602 (Komocos, 1982; Perrenus
4yeTBepToro.., 1989; Crparurpaduueckuii cnosaps.., 1994). Hazanue cButhl gano mo brok-Tanapckoit
wioniaau 0ypenus, 3anannas Caxa.

B HmxkHell moacBUTe OIOKCKOW CBHUTHI CKBaXKWMHBI BepxneBumtodanckas-611 (unt. 2178-

2175 m) BeIsiBIIeHBI equHUYHBIC Leiosphaeridia minutissima, Leiosphaeridia sp.
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BEPE3OBCKAS 30HA

bepe3oBckas 30Ha pacronokeHa Ha ioro-Bocroke Ilpeamaromckoro paiiona (puc. 3). B ee
COCTaB BXOIAT TEPPUTOpUM bepe3oBCkoil BHAJWHBI M CEBEPO-3aMaJHOTO CKJIOHA AJITaHCKON
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; Pemenwus
yeTBepToro..., 1989; Crparurpadus HedrerazonocHsix.., 2005). Ha 3amame bepe3oBckoili 30HBI
pudeiickue 00pa3oBaHUS MPEICTABICHBI KApOOHATHBIMU TOJIIAMHU BATIOXTUHCKOH W KYHHCKOU
cepuil. B kadecTBe ONOpPHOIO paspe3a BEHJA Ha JAHHOM TEPPUTOPUHU IIPUHATA CKBa)XXUHA Y CThb-
buprokckas-2 (Pemienus yetBeproro..., 1989).

Jlanee B riiaBe MPHBEICHO OMUCAaHUE 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
CIIOKCHA CEPhIMH TJIMHHUCTBIMH JOJOMUTAMHU C PEIKHMH TPOCIOSMH KPacHO-OYpBIX apTHUILTUTOB,
aJICBPOJIUTOB. TIECYAHUKOB M Mepreneid. MOIIHOCTh CBUTHI B Mpejenax 30Hbl udMensercs ot 230 mo
130 M. CtpaToTun CBUTHI YCTAaHOBJIEH B CKBAJKUHE AJIEKCEEBCKas Ha CEBEPHOM CKJIOHE AJAHCKOMN
anTexnu3sl (bobpos, 1964).

B uekypnaxckoil cBute CcKB. YcTb-buprokckas-1 oOHapykeHbl €IUHUYHBIE TpPaH3UTHbIE
chepomopdusie akpurapxu Leiosphaeridia minutissima, L. tenuissima (puc. 6, Ipunoxenue Il).

AllekceeBCcKkas CBHTA CJIOKEHA U3BECTHIKAMU U AOJIOMUTaMH C PCAKHUMHU IIPOCIIOAMU

apruJuIMTOB. V3BECTHAKM cepble, TOHKOKPUCTAJUIMYECKHE, MAcCCHBHBIE, IUIOTHbIE, OUTYMHHO3HBIE,
4acTO OHKOJIMTOBBIE. J[OJIOMUTBI aHTUPUTU3UPOBAHHBIE, CEPBIE, IIJIOTHBIE, CKPHITOKPUCTATUINYECKUE,
OUTYMUHO3HBIE. AprusuiThl TEMHO-CEPBIE, TOPU30HTAIBHOCIIOUCTHIE (Crparurpadus
He(Tera3oHoCHbIX.., 2005). MourHocTh cBUTHI 310-190 M. Ctparotun cBuTs! BeiaeneH C.A. boopoBoit
B CKB. AJIeKCeeBCKasl, BCKpBITOM OypeHuem Ha ceBepe AngaHckoil antekinussl (boopos, 1964).

B npocnosix apruimmTtoB ckB. YcTh-buprokckas-l B accomupanuu ¢ aKkpUTapXxamu
Leiosphaeridia minutissima, L. tenuissima oOHapy»eHbI MydyKd HUTYATHIX Bojopociei Polytrichoides
lineatus Hermann u Siphonophycus sp. (puc. 6, [Ipuioxenue 11). [IpencraBurenu pona Polytrichoides
U3BECTHBI U3 pu(el - BEHACKHX Pa3pe30B, 0OJHAKO UX MACCOBBIE HAXOKU MPUYPOUEHBI K OTIO0KEHUIM

BepxHero pudest (Mukpodoccunuu gokemopus.., 1989 u ap.).
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YcaoBHble 0003HaUYeHNS IPUBEJEHBI HA PHC. 4.
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TopruHckasi cBUTa COTJIACHO 3aJIeTaeT Ha ajeKceeBCKOoil cBuTe. CTpaTOTUIl CBUTHI YCTAHOBIICH

Ha p. Topro Yapckoe, Llenrpansnas Cubups (Kypasnesa u ap., 1959; Crparurpaduueckuii ciosaps..,
1994). B bepe3zoBckoil 30He cBUTAa pacwieHsercs Ha Tpu mnoacButel (Crparurpadus
HedTera3oHocHbIX.., 2005). HikHss moacBuTa CloKeHa aprujUIMTaMd U MEPresiMH C IPOCIIOSMU
AJIEeBPOJIUTOB, IMECYAHUKOB, H3BECTHAKOB WU JIOJIOMUTOB. APTUJUIUTHL Cepble, 3€JIE€HOBATO-CEPHIE,
KpacHO-Oypble, TOPU30HTAILHO-CIOUCThIE. Mepreiau 3eleHOBaTo-cepble, TOHKOCIOUCThIe. CpemHss
MOJICBUTA TIPEJCTABJICHA TICPECIaMBAaHUEM MEpPTeJiei, aleBPOJIMTOB, TIMHHUCTHIX HW3BECTHSKOB U
JOJIOMHTOB, a BEpPXHSS - W3BECTHSIKAMH, INIMHUCTHIMHU H3BECTHSIKAMHU M JOJOMHTaMHU. MOITHOCTH
CBUTHI U3MeHsaeTcss oT 600 M B LIEHTpaJibHON YacTu bepe3oBCckol BHaguHbl U JO0 65 M B €€ CeBepo-
BOCTOYHOM YacCTH.

W3 toprunckoit cButhl ckB. Topra I'-2 (unt. 70-74 M) panee ObUIM OMHCAHBI MUKPO(POCCHIINU:
?Baltisphaeridium acuminatum Kolosova, Trachyhystrichosphaera aff. T. aimica Hermann.,
Macroptycha uniplicata Timofeev, Arctacellularia doliiformis Hermann., Torgia eleganta Grigorieva
et Kolosov, T. baculata Kolosova, Talakania sp. (Koiocosa, 1990, 1991; Kosocos, 2003). ITocneanuii
TAKCOH MMo3/Hee ObUT oTHeceH K HoBomy Buay Talakania diversa Kolosov, a B cocraBe poaa Torgia
ObUTO BBIZEICHO aBa Buaa - T. muniensis Kolosov u T. ellipsoidea Kolosov (Komocos, 2014). Ilo
MIOJIOKEHHIO B pa3pese, a TakKe M0 MPHCYTCTBHIO pojoB Macroptycha, Trachyhystrichosphaera u
Arctacellularia, Toprunckas cButa Obuta OTHECeHa K BepxHemy pudero (Komocos, 2003, 2014).

[Tox BunoBeiM Ha3Banuem Trachyhystrichosphaera aff. T. aimica B aByx omyOJIMKOBaHHBIX
pabotax C.I1. KonocoBoii moka3zana ogHa chepuueckas o0onouka, auamerpom 95-110 mxM, Hecyas
KOPOTKHE TYMOKOHMYECKHE BBIPOCTHI IMHON 4-7 MkM, 0e3 obnekaromieit memOpansl (Konocosa,
1990: tabn. 1V, ¢wur. |; Komocora, 1991: puc. 3, ¢ur. 1-3). Tun crpoenuss 0607I0YKH B IIEJIOM HE
NPOTHBOPEYUT THIIOBOMY omucaHuio Buaa Trachyhystrichosphaera aimica (Mukpodoccunuu
nokemopus.., 1989), Heckonbko OTIHYasCh Ooliee MenKUMHU pazMepamu. OAHAKO HamH, B 3aBEIOMO
BEH/ICKUX OTJIOXKEHHIX HENCKOTO TOPU30HTA CKB. 3amajHasi-742 HalijeHa 000J0YKa ¢ UACHTUYHBIMU
napaMeTpamu, KoTtopas 1o Mop(hoJorHYeckuM Mpu3HakaMm oTHeceHa k ?Cavaspina sp. (IoixyOkoBa u
ap., 2010, ta6m. |, pur. 3). Hackonbko BepHbI TAKCOHOMHYECKHE OMPEIeSICHUs] HEOOX0IUMO periaTh B
X0/JIe CTIeIHANbHBIX UCCIEAOBAHUN U C MPUBJICUCHUEM JTOTOIHUTENFHOTO (PaKTUYECKOTO MaTepHana.

OmnucanHblil U3 TOPrHHCKOM OMoTHI B ?Baltisphaeridium acuminatum Kolosova (Kosocoga,
1990, Ta6n. I, ¢ur. 1-3; 1991, puc. 4, dur. 2,3) 0 COBpeMEHHON KJIacCH(DUKAIIMH COOTBETCTBYET
BeHjckomy Takcony Cavaspina acuminata (Moczydtowska et al., 1993). Taxxe x Bumy Cavaspina
acuminata, mo HaleMy MHEHHIO, OTHOCSTCS MEJIKHE ChepruuecKkue 000JI0UYKH C PEIKUMH BBIPOCTaAMHU
OTHECCHHbIC aBTOpamu K puderickomy Buay Macroptycha uniplicata Tim. (Komocosa, 1990, ta6mn. 1V,

¢wur. 2,3; 1991, puc. 3, dur. 4,5; Konocos, 2014, tadn. XVII, ¢ur. 2a u 206). [Ipenmonaraercs, 4to
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naapeBUaHbIE  dopMa  ITHX  MHUKpooOcCHIMH  OTpakaeT HE MEPBHYHYI0  MOPQOJIOTHIO
MHUKPOOPIaHU3MOB, a OMPEICIACTCS TAQPOHOMUISCKMMHA OCOOCHHOCTSIMU UX 3aXOpoHeHUs. Popmbl Ha
(doTorpadusx NpeACTaBISIOT COO0H CIOXKEHHBIC BABOE 000JIOYKH, HA YTO YKa3bIBACT YETKAs CKJIaIKa
CMSITHS, WAYIIAs OT OJHOTO "moiroca K APyromy, a Takke IBET 000JIOYKH, 3aMETHO 00Jiee TEMHBIN Ha
y4acTKe, IJie OJIHA CTeHKa HAJIOXKWUJIAach Ha JApyryro. [1ogo0HbIe BHIBI nedopMalui XapaKTepHbI s
JOKEeMOPUHCKUX MUKPO(DOCCHITHH.

Vka3aHHbIE B CHHCKEe TOpruHCKuX Mmukpodoccunuii dopmber Arctacellularia doliiformis,
(Komocos, 2003) He cOmpoBOXIEHBI W300pKCHHEM W BHUAOBBIM OIMCAHMEM, YTO HE IO3BOJISICT
poaHaIu3upoBath uXx cooTBercTBue poay Arctacellularia. Cyas mo Tomy, 4ro B mocieaHei
oboOmiaromeil pabore Mo TOPTMHCKOM OMOTE 3T MHKpoopraHusmbl He ynomuHarotcs (Komocos,
2014), MOXHO MCKITIOYHMTD JaHHBIA TAKCOH M3 JAIbHEHIIIEr0 PACCMOTPEHHUS.

Bun Talakania diversa Kolosov, mo muenuro II.H. KomocoBa, «xopoimro oTiaudyaercs OT
Berackux ¢opm Talakania obscura ymmuuennbiMu kinetkamm» (Kosmocos, 2003, crp. 38), a Taxxke
"MEHee COBEpIICHHOH m HexoctaTouHo chopmupoBaBieiics” ¢opmoit mureir (Komocos, 2014, ctp.
107). Bmecte ¢ TeM, MpUBEICHHOE B CTaThIX (OTOM300pakeHUE U OMKMcaHKe HOBOro Buja Talakania
diversa (Komocosa, 1990: ta6:. 5, ¢ur. 2; Konocos, 2014, ctp. 109, tabn. XVIII, d¢ur. 1) moszsonstor
C/IeNaTh BBIBOJ O IMOJIHOM CXOZCTBE MOP(OIOTHYECKOTO CTPOCHHUS U pa3MEPOB HUTYATHIX BOJIOPOCIICH,
otHeceHHbIX K Talakania obscura u Talakania diversa (rnasa 5.2 quccepranuu). B mponecce paboTs
HaJ JuccepTaureil ObLIM M3ydYeHBl Mpenaparthl Mo CKB. YcTb-buprokckas—1, BckpbIToil OypeHreM Ha
BocTOKe bepesoBckoii 30ubI (puc. 3, 6). B accomnumanuu ¢ TpaHsuTHbIME TakcoHamu Leiosphaeridia
minutissima, L. tenuissima, L. crassa, L. aff. L. jacutica, Pterospermopsimorpha insolita u
Siphonophycus sp., B HwkHe#l monacBure TopruHckod cButThl (MHT. 3101-3120) ObutM OOHApYKEHBI
MHOTOYHMC/ICHHBIE "THIMYHO BeHJCKHe" HHUT4YaThie Bojgopociau Talakania obscura (mpunoxenwue I,
tabn. XX, ¢ur. 1, 7), a TakKke O>HISMHUYHbIE BepeTEHOBHAHBIE 0OOJOuYKHM Torgia eleganta
(mpunoxxenue I, Taba. 1). ITo mpucyrcTBHIO Hambosee XapaKTepHBIX TAKCOHOB TOPTHHCKas OHOTa
BhIJesieHa B acconmaruio lla ¢ Leiosphaeridia sp. - Talakania obscura (puc. 6).

B naubonee MOIHBIX paspe3ax cepajaxckKkad CBUTA HUMCECT TPECXYICHHOC CTPOCHHUC

(Ctparurpacdus HedrerazoHoCHbIX.., 2005). HiKHSAS 4acTh CBUTHI CIOXKEHA TOHKHUM IepeclianBaHue
apruJUIMTOB, QJEBPOJIUTOB W  mecyaHUKoB. CpeaHsis dYacTh MNPEACTaBI€HA IE€CYAHUKaMU
(ObIcaxTaxCKuil MPOMYKTUBHBIM TOPU30HT) C MPOCIOSMHU aJIeBPOJINTOB M ApTUJUTUTOB, a BEPXHSS -
noiromutamu. MomHOcTh ¢cBUTHI 0K0JI0 90-100 M. CtpaTroTHil CBUTHI ycTaHOBIIEH HA p. OJekMa, HUXKe
meteoctanimu Jlekummp. Haspanue cButhl nano mo r. Cepanax (MocksutuH, 1970; Perienus

yeTBepToro..., 1989). B ckB. VYcre-buprokckas-1 TpexuieHHOE AEJICHUE CepalaxCKOil CBHTHI HE

43



pacrio3Haercs. Pa3pe3 CBUTBI INpeACTaBlEH, NPEUMYLIECTBEHHO, [JOJOMUTAMH C IPOCIOSIMU
[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
apryuIToB (O0TYOOMHCKHI MPOTYKTUBHBIM TOpu30HT). MoutHocTs u3mensiercs ot 30 1o 8 M. Brime
0 pa3pe3sy 3aJeralT OJHOPOAHbIE IOTHBIE AHTHAPUTUCTHIE T0JIOMUTHI BEPXHEOIOKCKON TIOJICBHUTHI.

B HwkHE#H moacBuTe OFOKCKOM CBUTHI CKBKUH Y CTh-brprokckas-1, u -2 BeISIBICHBI aKpUTAPXHU
Leiosphaeridia minutissima u mutuareie Bogopociu Oscillatoriopsis sp., Siphonophycus sp. (puc. 6;
npuioxkenue I, Tabm. 1, 2; accormanus Sa).

Takum oOpa3oM, 1O KOMIUIEKCAM MHKPO(OCCHIINN, OTIOKEHUS HIDKHEH TOJCBUTHI
TOPTUHCKOM CBHUTHI MOTYT OBITh OTHeceHbl K BeHAy (['omyOkoBa u ap., 2010 u HOBbIE HaHHBIE,
U3JIOKEHHBIE B JuccepTanuu). Huxenexamue kapOOHATHO-TEPPUTCHHBIE TOJIIM YEKYpIAXCKOW U
QJIEKCEEBCKOM CBUT COJEpKAT TPAaH3UTHBIE KOMIUIEKCHI MHKPO(QOCCHINH, YTO HE TI03BOJISET
UCTIOJIB30BaTh MX Ui NATHPOBAHUS BMELIAIOIIMX OTIOXKEHHWH. B 1emom, st n3ydeHHBIX 00pa3ioB
XapaKTepHO HU3KOE cojiepkaHue 0(OPMICHHONW OPTaHUKH U JUCIIEPCHOIO OPraHUYECKOrO BEIIECTBA,
YTO OMOCPEOBAHHO TOBOPUT O HEOIArONPUATHBIX (DallMaTbHBIX YCIOBHUSAX, CIOKUBIIUXCS B BEHICKOM

OacceifHe JTaHHOW TEPPUTOPUU /ISl PA3BUTHS MUKPO(OCCHITHIA.
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2.2. HEIICKO-BOTYOBHMHCKHM 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 coctaB Karanrcko-boTyoOuHCckuii pernona BXOOST
Karanrckuii u anamusupyemblii B pabore Hencko-bBoryoOunckuii paitonst (Crpaturpadus
HeTera3oHocHbIX..., 2005). B Tektonnueckom miuane Hencko-BoTyoOuHCKuil paiioH BKIHO4aeT
Hericko-boTyoOMHCKYIO aHTEKJIM3Yy W IOT0-BOCTOYHBIA CKJIOH AHabapckoil aHTexkyim3bl. B Hemncko-
boryobunckom paitone Bwimensitores: [akenckas, Ilpwiencko-Henckas m boTyoOuHCKas 30HBI.

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

30H (puc. 3).

I[MPUJIEHCKO-HEIICKAS 30HA

[Tpunencko-Herckass 30Ha BKJIIOYAeT OT0-3allaJHbIE M LEHTPAIbHBIE Tepputopuu Hemcko-
Boryobunckoi anTekan3bl. CTpaTOTUIIMUECKUM pa3pe3oM BeHna llpunencko-Henckoii 30HbI BRIOpaH
paspe3 ckBaxkuHbl MapkoBckas-23 (Teimenko, 1980; Pernenust uwerBeproro.., 1989). Cormacho
HOPUHATON cTpaTUrpaduyeckol cxeme, B PEerMoHe ObUIM BbIIENEHBI: HENCKas (HEeNCKUHA TOPH30HT),
TUPCKas (TUPCKUIA TOPU3O0HT), a TAKXKE KaTaHTCKasi, COOMHCKAsl U TITIPCKas (JaHWIOBCKUI TOPH30HT)
cButhl (Pemenus yerBeproro.., 1989). Mukpodoccunuu Obun 00HAPYKEHBI B pa3zpe3ax 4 CKBaKHH
BepxHeuoHcKOM miomaau, KOTOpas pPacHojioKeHa Ha BOCTOKE LeHTpanbHOM 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 ¢ Hel 30HBI (puc. 7). B pa3pe3ax CKBaKMH BBIIEISIOTCS: TaJIaKAHCKAsl CBUTA, TaJlaxcKas U
NapUIMHCKas CBUTHl HEINCKOTO TOPU30HTA, a TakkKe OIOKCKas CBUTa THPCKOTO TOPU30HTA
(Crpaturpadust HepTera3oHOCHbIX. .., 2005).

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

Henckast cBuTa ¢ pErvoOHaJIBHBIM HECOIJACHEM 3ajleraeT Ha oO0pa3oBaHUAX (QyHIAMEHTA.

Crparotun cBUTHI BblJeNeH B uHTepBasie 2556.7-2650.9 M ckBaxkunbl MapkoBckasi-23 (TeimieHko,
1980; Crparurpaduueckuii cioBaps.., 1994). Ha3zBanue cButhl naHo no p. Hena, Mpkyrckas obmacts.
Henckas cBuTa paszaensieTrcss Ha JIB€ MOJICBUTHI, KOTOPbIE UMEIOT OJIM3KUI JUTOJIOTMYECKUA COCTaB.
HuwxHsis yacTh HM)KHEH W BEpXHEW TMOJCBUT CIIOXKEHA CEPbIMH, Pa3HO3EPHUCTBIMH, ILIOXO
OTCOPTUPOBAHHBIMHU, MECTAMU T'PABEJINTUCTBIMU NECYAHUKAMH, @ BEPXHAA - TOHKMM IEpPECIanBaHNE
CepBIX, 3€JIEHOBATO-CEPhIX aJEBPOJUTOB U aprwimuToB (Ctpaturpadus HedrerasoHoCHHIX..., 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, HIDKHEH MOACBUTHI M3MEHseTcss OT 116 M 70 TomHOro

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

crparurpaduueckuM HecoriachueM. Ee MOITHOCTh COCTaBIIsAeT OT MEPBBIX METPOB | 10 80 M.
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Puc. 7. Pacnpocrpanenme mmukpodoccmimii B paspe3ax ckBakuH Ilpmiencko-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 M HIDKHSS TOJICBUTA MApUIMHCKOW CBHUTHI, @ BEPXHEW MOJCBUTE - BEPXHSAA
MOJICBUTA NapIUHCKOM 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 HmwxkHel mojcBHTE NMapIIMHCKOW CBHTHI CKaXMH BepxHeuoHckas-96, -20613 BbIsSBICHBI
pa3HooOpa3Hbie MHUKPO(OCCHIINK, KOTOpbie OTHeceHbl K accoruanuu llla ¢ Appendisphaera tenuis -
?Appendisphaera tabifica — Talakania obscura (puc. 7). B cocraBe OHOTHI MPHCYTCTBOBAIU
akanTomopdutel ?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 MOJICBUTE 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 CkBaknHe BepxHerupckas-1 (uut. 2739.3-2786.3 M). HazBanue CBUTHI JaHO 110
p. Tupa, nputok p. Jlena (Teimenko, 1980; BopobrseB u ap., 1982; Crpaturpadudeckuit cioBapsb..,
1994). HwxHsSsS Tayka TUPCKOW CBHUTHI CIIOXKEHA OJOMHTAMH, TJIMHUCTBIMH JIOJIOMHTaMH,
AQHTUAPUTAMHU, @ BEPXHAS - apTUUIMTAMU, AJIEBPOJIUTAMHU U TNIMHUCTBIMH JJOJIOMUTaMHU, KOTOpPbIE BhIIIE

1o pas3pesy MEPCKPLIBAIOTCA JOJIOMHUTaMH u AOJIOMUT-aHT'UAPUTAMU (CTpaTI/IPpa(I)I/IH
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He(TEera3oHOCHBIX. .., 2005). MOIIHOCTh CBUTHI M3MEHSETCS OT MEPBBIX METPOB Ha CEBEpO-3amajae U

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

BOTYOBMHCKAS 30HA

B cocraB boTyoOuHCKOM 30HBI BXOJST CEBEPO-BOCTOUHBIC Tepputopuu Herncko-boryoOunckoit
AQHTEKJIN3Bl, BKIIOYaomue BepxHedoHnckoe u Ileneiaylickoe moaHATHS Ha rore 30Hbl, MUpHHUHCKUI
BBICTYII B €r0 LEHTPAIBHON YacTH U IOT0-BOCTOUHBIA CKIOH AHA0apCKOM aHTEKIU3bl Ha CEBEPO-
Boctoke (puc. 3). B KkadecTBe CTpATOTHIIMYECKOrO pa3pe3a 30HbI MPHHAT pa3pe3 CKBAKHUHbBI
Cpenneboryobunckas-10 (Pemenus yerBeproro.., 1989). Ocanounas mociie1oBaTeIbHOCTh BEHIa Ha
TeppUTOpUU BOTYOOMHCKON 30HBI OTIWYAETCS HEOONBIIMMU MOIIHOCTAMU (MeHee 150 M) wm
TEPPUTCHHBIM COCTAaBOM HENCKOI0 TOPU30HTA, MOIIHOCTh KOTOPOIO 3HAYUTENIBHO COKpAallaeTcs C
BOCTOKA Ha 3amajl 3a CYeT MOCJeI0BAaTENIbHOTO BHIKIMHHUBAHMS ero 0a3albHBIX Mmadek. OTIOXKeHUS
HEINCKOTO TOPH30HTA BBIJCIAIOTCS B 00bEeME KYPCOBCKOW CBHUTHI M TOJBKO B FO)KHOM YacTH 30HBI,
Oyaromapst oONIHOCTH pa3pe3oB ¢ cocenHell Hroiicko-Ilenmeiayiickoit 30HOM, HETICKOMY TOPU30HTY
COOTBETCTBYIOT TaJlaxCKasg U TMapIIMHCKass cBUTHl (puc. 8). B raBe npoaHann3upoBaHbI
MUKPOIIaJICOHTOJIOTMYECKUE JIaHHbIE, TIOJyYeHHbIE B pe3yjbTaTre u3ydeHus 7 ckBaxuH (ckB. Cpeane-
boryobunckas-96, -99, Kypynrckas-2772, Cesepo-lOperunckas-1591, 3amagnas-741, -742,
[Meneiinyiickas-750), BCKPBITBIX OypeHHEM Ha BOCTOKE M FOr0-BOCTOKE boTyoOMHCKOH 30HBI (pHC. 3;
npuioxenue 1, Tabmn. 34-40).

B paspese BoigenstoTcs (CHU3Y BBEpX):

KypcoBckas cBuTa 3ajeraet Ha O6pa30BaHI/I$IX Q)YHHaMeHTa C HECOTJIaCUuEM. CTpaTOTI/IH CBHTbI

ycTaHOBIIeH B ckBaxkuHe CpemaneOoryoOmHckas-4, B mHTepBaie 1894-1976 m (Komocos, ABieesa,
1979; Crparurpadudeckuii cioBaps, 1994). B xadecTBe rumnocTparoTviia MpUHIT pa3pe3 CKBAKUHBI
Cpenneboryobunckas-10 (uut. 1904-1976 m). Hasanue cButhl mano mo pyd. Kypcosckoit, FOxuas
Caxa. KypcoBckas cButa pazgenserca Ha e nadku (Crparurpadusi HeTera3oHOCHbIX..., 2005).
HwxkHas mauka clo)keHa TNepecianBaHWeM apTUJUIMTOB, aJeBPOJIMTOB M TECYAHUKOB, MOIIHOCTH
npociioeB 10 | M. ApPruyumMThl TEMHO-CEphIE, 3€JIEHOBATO-CEpble, TOHKOCIOHWCTHIE, WHOTNA
QJIEBPUTUCTBIE. AJIEBPOJIUTHI Cepble, TOHKOCIOUCTHIE, LIEMEHT - TTIMHUCTHIN, KBapueBbii. [lecuanukn
cephle, pa3HO3EPHUCTHIE, KBapIIEBhIe, ClIaboCIieMeHTUpOoBaHHbIe. MomHocTh nauku okoio 20 - 30 m.
BepxHsisi mauka mpeacTaBlIeHa apriibIMTaMH C TOHKUMH TIPOCIOSMHU  aJIeBPOJIUTOB. APTHILTUTHI
3eJICHOBATO-Cephle, TOHKO- W JIMH30BHIHOCJOWCTHIE, B BEpXHEW YACTH IOJIOMHTOBBIC, COJEPKAT
nupuT. MOLTHOCTH BepXHEH mayku okosio 45-90 m.

KypcoBckoli cBuTe Ha Oro-BOCTOKE bBOTyOOMHCKOI 30HBI COOTBETCTBYIOT Tajlaxckas |

MapmruHCKass CBUTHI. Tamaxckasl cCBUTa CIIOKEHA nepeCiianBaHUCM CEPBIX, 3CJTICHOBATO-CEPBIX, NHOI' 1A
48




KpaCHOOBCTHBIX APTrHJIJIMTOB, aJICBPOJIMTOB W TI'PAaBCIUTUCTBIX IMECCUAHUKOB. IlapmmHCcKas cBHTA

COCTOUT M3 JABYX MOJACBUT. HIKHSIS COKEHA aprujuIiTaMu, 3€JICHOBATO-CEPHIMU, TOHKOCIOUCTBIMU,
YacTO aJCBPUTUCTBIMU U JOJOMUTUCTHIMU. BepxHss MOACBUTa B HIKHEH YacTU CJIOKEHA
MeCYaHWKAMH, CEpPBhIMU, CpPEIHE- U KPYMHO3EPHUCTBIMH, C CYIb(PaTHO-KApOOHATHBIM ILIEMEHTOM,
KOTOpBIE BBIIIIE IO pa3pe3y MepexoAsT B MaYKy aJleBPUTUCTHIX TOHKOCIOUCTHIX apTrUJLIUTOB.

OO11asi MOIIMHOCTh KYpPCOBCKOW (MJIM TajgaxXxCKOW M MApUIMHCKON) CBUTHI Ha FOTO-3arajie
Boryobunckoii 30HbI (3anagHas MIOMAAs) COCTABISIET MOpsiika 64 M M TIOCTENEHHO YBEITHYUBACTCS
Ha 10r0-BocTOK 110 88 M B ckB. CeBepo-lOperunckas-1591 (puc. 8). B HuxHel yacTh KypCOBCKOM (MTn
TaJIaXCKOM) CBUTHI BbIE/IeH Tanaxckuii (B13), a BepxHel yacTu (MM BEpXHEH MOICBUTE MAPIIHHCKON

CBHTHI) - XaMakuHCKuit (B10) mpoaykTuBHbIe ropr30oHTH (CTpaTurpadus HeTera3oHOCHbIX. .., 2005).
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Puc. 8. Pacnpocrpanenue mukpodgoccuinii B paspe3ax cKBa:kuH boTyo0OuHCKOI 30HBI.

YcaoBHble 0003HaYeHNS NIPUBEIEHBbI 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 ycranosiena accoumanms 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 equanynbie Vanavarataenia
insolita. Beepx mo paspe3y (ckB. 3amamHas-742) u3 cocraBa OMOTHI HCYE3aOT aKaHTOMOP(HBIC
aKpUTapXH, a paclpoCTpaHEHHE Ha ITOM YPOBHE MOJy4aloT HUTYaThie Bojopociu Talakania obscura,
Siphonophycus sp. u enuan4nbie akputapxu Leiosphaeridia minutissima, Leiosphaeridia sp. (puc. 8,
accormanus lla ¢ Leiosphaeridia sp. - Talakania obscura).

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 HwkHENl 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.
U HeKoTopble npyrue Takconsl ([Ipunoxxenue 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
MOJIpa3/ieNiaeTCss Ha HIKHIOK TEPPUTeHHYIO (00TYOOMHCKHI MPOAYKTUBHBINA TOPU30HT) U BEPXHIOIO
KapOOHATHYIO TMOACBUTHL. B HMXKHEH mMoACBUTE OIOKCKOW CBHUTHI CKBaKMHBI KypyHrckas-2772
obpapyxena acconuarus | ¢ Leiosphaeridia sp., a B ckaxkune Ileneiiayiickas-750 - acconuarus 1Va
¢ Oscillatoriopsis sp. - Siphonophycus sp. (puc. 8, [Ipunoxenwue I, Tada. 36, 40). Beiie 1o pa3pe3y 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 Ipefenax paiioHa He MpoBoauTcs. B KkauecTBe CTPAaTOTHUIMYECKOro pas3pe3a BbIOpaHa
ckBaknHa Cocxonoxckas-706, mpoOypenHas Ha ceBepo-3amaje Crormkepckoil ceuioBuHbl (Permenus
gyeTBepToro.., 1989. Paspe3 Benna B CrorpkepckoM paiioHe MpencTaBieH TUPCKUM M JaHUIOBCKUM
ropuzoHTamMu. [lepBblii CIIOKEH OTIOKEHUSIMU OIOKCKON CBHUTBHI, a BTOPOH OXBaThIBA€T YCIYHCKYIO,
KYyAYJTaXCKyl0 U IOPAXCKYIO CBUTHL. [Iopoabl HENMCKOro ropu3oHTa Ha OOJBIICH YacTH TEPPUTOPHUU
orcyrctBytor (Pemenust uerBeproro.., 1989, Crpaturpadus HedTerazoHocHbIX..., 2005).
HckmroueHne COCTaBIsIIOT BOCTOYHBIE TEPPUTOPHH, TI€ B pa3pe3ax CKBAKHUH BCKPBHITHI TEPPUTECHHBIC
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 TOPHU30HTOB

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

XOpOHOXCKas CBUTA BWJIIOUAHCKOTO TOPU30HTA C HECOIJIacheM 3ajeraeT Ha 00pa3oBaHUSIX
¢ynnamenta. OHa TmpeAcTaBlieHAa B OCHOBAaHUHU CEPOIBETHBIMU IECYAHMKAMH M TpaBelIUTaMH,
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 XOpPOHOXCKOW 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 cdepomopdubie akputapxu Leiosphaeridia crassa, Leiosphaeridia  minutissima,
Leiosphaeridia sp.

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

WM Ha KpuctaumyeckoM ¢yHaamente. OHa CJI0KE€HAa KpPACHOIBETHBIMU, PEXE CEPOIBETHBIMU,
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 MNpeaAcTaBJICHa 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 crpaturpaduyeckom ypoBHe, B ckBaknHe Hakbiackas-2950 (unT. 3066.6 - 3062.5 M)
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.

brokckas 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
[IPEJICTaBICHa II€CUaHUKAMHU, TpaBeIMTaMUd M KOHIJOMepaTaMH. MOIIHOCTb CBHUTBI BO3pPAcTaeT C
3amaja Ha BOCTOK 3a CUET HapamuBaHHs paspe3a cBepxy, oT 180 M g0 330 m (Crpaturpadus
HedTera3oHoCHbIX.., 2005).

B ckBaxxmnax Hakpinckas-2950 u Jlromanckas-2910 Orokckas CBHTa pacwICHSCTCS Ha JIBE
MOJICBUTBI. HUKHIOIO - IE€CYAHO-AJIEBPOJUTOBYIO U BEPXHIOW - KapOoHaTHywo (puc.9). B HumkHel
nojicBuTe OOKCKOM cBUTHI ckB. [ltonanckas-2910 (unt. 3415.3-3414.8 m) BbisiBieHa accouuanus 1116
¢ 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 HakbiHckas-2950 oOHapykeHa accoluarius
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 pa3pe3y, B BepXxHel 4acTu
OIOKCKOM, YCIIYHCKOM M KyJIyJIaxCKoil CBUT MUKpodoccuianu oOHapykeHbl He Obutn (mpuitoxkenue |,

tabn. 31, 32).
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3.4. AHABAPCKUIA PAMOH: IUTOJIOTUYECKOE PACUJIEHEHUE U
[MTAJIEOHTOJIOTNUYECKASA XAPAKTEPUCTUKA
AHabapckuii paiioH BXOIUT B cocTaB oOmupHOro AHabapo-ANTaHCKOTO PEruoHa,
pacnionoxeHHoro Ha ceBepe Cubupckoil miatdopmel. B coctaB Anabapckoro paiioHa BKIIIOYEHA
Oonbiras yactb AHa0apcKOW aHTEKIM3bl U CEBEpHbIE TeppUTOpUM TyHrycckoil cuHeknusbl. Ha
OCHOBaHUU  CTPYKTYpHO-(paIlMAIbHOTO  PAOHUPOBAaHUS  BEHICKUX  OTIOXKeHud  Cubupckoi
wiatopmbl  AHaGapckuii paiioH pasfenseTcss Ha 3amaaHyr0 — KOTyHWKaHCKyl0 M BOCTOYHYIO -
Kyonamckyto 30Hb1. [{ns1 Anabapckoro paiioHa xapakTepHO OTCYTCTBHE BHJIFOYAHCKOTO M HEICKOIo
TOPU30HTOB, a pa3pe3 MPEJCTaBIEH CTAPOPEUEHCKOW CBUTOW TUPCKOrO TOPU30HTA M MaHBIKAHCKOU

CBUTOM JaHWIOBCKOT0 ropusonTa (Ctpaturpadus HedTerazoHOCHbIX.., 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 Dinkckas-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. KouHeBbIM (ycHOe coOOIIEeHHE) IMO3BOJMIO JETATU3UPOBATh CTpaTUTrpaduyeckoe
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. Ditnkckas-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 PEIKUMHU MPOCIOSIMH TEMHO-CEPHIX aJIeBPOJIUTOB
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, aJIEBPOJIMTOB M MMECYaHUKOB. MOITHOCTH CBUTHI B CKB. Ditnkckas-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,
rnankocteHHbie ¢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 coaepxkaiach pelnkas pparMeHTUPOBAaHHAS OpPTraHUKA.

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

pasjelisgeTcss Ha JIBe IOJCBUTHI. HYDKHSAS 4YacTh HFDKHEH ITOJCBHTHI CJIOXKEHA CEPOIBETHBIMH
MEeCYaHWKAMH M TpaBEJIUTaMH, KOTOpPBIEC BBIIIC IO pa3pe3y IMEepeXOAsIT B IMAaYKy IECUYaHUKOB M
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. BUOCTPATUTPAOUUYECKOE PACUYJIEHEHUE U ®ALIMAJIBHBIE OCOBEHHOCTU
PACITPOCTPAHEHUS ACCOLIMALIMI MUKPOD®OCCHJINHM B U3YUEHHBIX PAMOHAX

B pesynbpTare MHKpPOIAICOHTOJOTUYECKOTO HU3YUEHHUS BEPXHEAOKEMOPUICKUX OTJIONKEHHM
BHYTpEHHUX paiioHoB CuOupckoil mnaTdopmbl TMOJIyd4eHa TaKCOHOMHYECKAs XapaKTepHUCTUKA
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 cTpaTUrpaguueck 3HaYuMbIX MUKpodoccuuii B Hercko-
boryobunckom, [IpeanaTomckom, Crormkepckon 1 AHabapckoM paiioHax 00001eHo Ha pucyHke 10.

Hanee B paboTe NpPUBEICHO IMOCIENOBATEIBHOE OMHMCAHUE ACCOIMAlUK MUKpO(OCCHIil, C
Y4E€TOM HX CTpaTHUrpauyeckoro TMOJOKEHHUS W TaKCOHOMHYECKOro paszHooOpasus. CormacHo
U3JI0’)KEHHBIM B IJ1aBe 2 MaJCOHTOJIOTMYECKUM JIaHHBIM, B pa3pe3ax CKBaKUH OBLIO BBIJICICHO 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 IV, a B cmyyae oOHapy)eHHs X Ha OAHOM CTpaTUrpaudeckoM ypoBHE
B IIpeJieax U3y4eHHOU MI0MAan, K PUMCKUM I paM ObLIH 100aBlIeHbl apabckue OYKBHI.

B Tamakanckoil cBUTE OONBIIMHCTBA HM3YYEHHBIX CKBAXHH B HEOOJBIIOM KOIUYECTBE
MPUCYTCTBOBAJIA JIMIIG (PparMeHTHPOBAHHAS OopraHuka. Mukpodoccuinu BeISBICHBI HE ObLTH. B 1BYX
ckBaknHax Hroiicko-Ilenemnyiickoii 30HBI U B CKBakHHE BepxneuoHckas-96 Ilpunencko-Henckoi
30HBI YCTaHOBJICHBI enuHMYHBIE chepomopdHble akpurapxu poxa Leiosphaeridia (puc. 10,

accoruanus | ¢ Leiosphaeridia sp.).

Beimie 1o paspedy, B OTJIOKEHHSX XOPOHOXCKOH CBHUTBHI BHIIIOYaHCKOTO TOPU3OHTA
Crormkepckoro paiiona (ckB. Hakberackas-2950) BeisiBnenbl enuHuuHble Leiosphaeridia crassa,

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

pasHoOOpa3Hass MO TAaKCOHOMHUYECKOMY COCTaBy accolManus MUKpO(OCCHIMI ycTaHOBJIEHa B
ckBakuHe Buroiicko-/IxepOunckas-643 Bumouanckoii 30HbI (puc. 10). B ee cocraBe oOHapy eHbBI
akputapxu poma Leiosphaeridia, ¢dopmer ¢ Beipoctom Caudosphaera expansa, aByXcCiOHHBIE
obosmouku 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 cofiepKanue MUKpodoccuinii, 4 - nepBblil YpPOBeHb NOSIBJEHHSI AKAHTOMOP(HBIX MuUKpodoccnamii, 5

- BTOPOif YPOBEHb NMOSIBJICHHA aKaHTOMOP(HBIX Mukpodoccnnnii. [IpuHATHIe cOKpalIeHus: NPUBEACHBI HA pucC. 4.
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B oTmnoxeHusIX TamaxcKoll CBUTHI HEMckoro ropu3oHTa Hroiicko-Ilenenyiickon wu
Bumtouanckoit 30H Ha (OHE HEONPEAeTUMOT0 OPTaHUUYECKOTO JIETPUTA CIIOPATUIECKH 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.

Cuwnraromass paHee BEpXHEpH(EHCKON TOprHHCKas CBHTa 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 mocnemneii paboueit crparurpaduueckoii cxeme, mnpemioxkenHoin 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 KOppesaluM NpUHUMaeTcsa B Hactosiel 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 MOATOPHU30HTA HEINCKOI0 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, YaiikuHckas-279 n Ha TamakaHCKOW IUIOIIAIN BBISBICHA

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

crparurpaduyeckoM 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 CTPATUrpapuyecKuX 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 mpucyrcTBHI0 HanboJIEe XapaKTEPHBIX TAKCOHOB OBLIO BBIJICIIEHO YETHIPE aKaHTOMOP(HBIE
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
akaHTOMOpPGUT), a reorpapuyeckKMM MECTOHAXOXKJIEHUEM H3yYeHHBIX CKBaXXUH. Tak, Hambosee
Ooraras IlIB Oumora oOHapyxkeHa Ha JBYX CTpaTurpaMuecKuXx YpPOBHAX B pa3pe3ax CKBAXKHUH
[Tpunencko-Henckoli (ceBepHas yacTh Tanakanckol M XaMakuHCKas IUloliaan) U Bunrodyanckoil 30H
(puc. 11; npunoxenue Il). 3ameTHOe COKpallleHHE BHIOBOTO pa3zHOOOpasusi MHKpodoCcCUInit
OTMEUaeTCsl B IOro-3amajHbIX paiioHax, riae Obuia yctaHoBieHa accormanus llla. Ilo xommuuecTBy
BBISIBJICHHBIX TakcOHOB accoumanus 116 3anumaer nmpomexyrounoe mosoxxkenue mexay llla u 1B
komruiekcamu. Ilocienusisi obenHennas accomwmarus 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 OMOT B CKBa)KMHAX BHYTPeHHUX 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, HmwkHexamakuHckas-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 U 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-blrreiarTuackas-2630) cBUTaX HWKHETO IMOJArOPU3OHTA, a TAKXKE B BEPXHEH IMOJCBUTE
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  BBISIBICHBI  pa3sHOOOpa3HbIE
OpHaMEHTHpOBaHHbIC  akputapxu pomoB  Appendisphaera, Cavaspina, Ceratosphaeridium,
Mengeosphaera, Knollisphaeridium, Tanarium, coBMeCTHO ¢ KOTOPBIMH OOHAPYKEHbI MHOTOYHCIICHHBIC
cBOoeoOpa3Hble 00pa3oBaHMs, BO3MOKHO OnM3Khe 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-Ileneiiayiickoit 30ub1 (puc. 12). B xapbicranckoi
CBUT€ COBMECTHO C TpPAaH3UTHBIMH TaKCOHAMH OOHapyXeHbl cdepudyeckue O0O0O0JOYKU C
HIMPOKOHUYECKMMHU BBIPOCTaMH, KOTOpbie oTHeceHbl kK ?Polygonium cratum. [lanHbiit TakcOoH ObLI
BIepBBIC onucaH B ABctpanuu (Zang, Walter, 1992) u3 popmanuu Ileprataraka u nosaHee HaijieH 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 YacTH BEPXHETO MOATOPU30HTOB
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 aKaHTOMOP(QHBIMH
aKpUTapXaMH) TaKCOHOMHYECKOTO Pa3HO0Opas3usi MUKPOGOCCHIMIA 3aMETHO COKpAIlaeTcsi 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 JIBE accolranuu Mukpodoccmnumii: 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 OTHeceHnl 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
CrormkepckoM, 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 BbIgensieTcss MO TOSBICHUE XapaKTEPHBIX MHKPOOPTraHM3MOB
Vanavarataenia insolita, KoTopble COMOCTaBISIOTCS ¢ COBPEMEHHBIMU XUTPUIHEBBIMH TPHOAMH.

HccnenoBanus BbIIIENEXKAIUX OTJIOKEHUNW BEpXHEH IMOACBUTHI OIOKCKOM CBUTHI HE JajH
pe3ynapTatoB. JlojIi OpPraHMYEecKOro BEIIECTBA, COJEpKamerocss B o0pa3nax, He3HAYWTeNbHA.
Mukpodoccunnu He 0OHaAPYKEHBI.

BrieneHHbpie B OTJIOKEHHSIX HEINCKOTO - HIDKHEH 4acTh TUPCKOTO TOPU30HTOB acCOIUAINH
UMEIOT pa3Hoe IuIomiaaHoe pacmnpoctpanenue (puc. 10, 11). Jlas Toro, 4ToOBI MOHATH HX
COOTHOIICHUSI HA CXEMYy DAaCIHOJIOXKEHHS CKBAaXMH OBUIM HAaHECEHbl MECTOHAXOXICHUS Hamboiee
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 JIOKAIBHOTO pacnpoctpaneHus. K mepsoii rpynme otHecenst 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
COCTAaBJISIFOT TAKCOHBI JIOKAJILHOTO PAacIpOCTpaHeHus1, K KOTopbIM oTHOocsaTcs: 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. 3aKkoHOMEPHOCTH JIATEPAJILHOTO PACHPOCTPaHeHUs] 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 - BepxneBwimouyanckas-611, 26 - Buaroiicko-/I:kepounckasn-642, 27 - Bumioiicko-/Ixxepounckasn-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:. IlaTtuiaeros, 1980; KoaocoB 1984; Benackas cumcrema.., 1985; Karamor
opranuveckux.., 1990; Koaocosa, 1990, 1991, Moczydtowska et al., 1993; HaroBunus, Kounes, 2015.

HNnaexcsl U 0003HaYeHMs] TPAHULl CTPYKTYPHO-(alUAIbHBIX PErHOHOB, PAHOHOB, 30H, 4 TaK:Ke TEKTOHHYECKHX

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 Hanpasienue [Ipeanaromckoro mporuda (puc. 12). DToil ke TUHUM B TOW UM MHOU
CTEMEHHM CIIEAYIOT CpaBHUTENBHO Oojiee Yy3KuMe O0O0JacTH paclpoCTpaHEeHUs MHUKpodoccunui
OTPaHUYEHOTO0 M JIOKAIBHOTO PACHpOCTPAHEHHUS, YTO BO3MOXHO CBS3aHO C OCOOEHHOCTSMHU

CYHICCTBOBAaHUA ONpPCACIICHHBIX 6I/IOT01'IOB, KOHTPOJIMPYCMBIX JJOKaJIbHBIMHU YCIOBUAMU
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naneobaccerina (puc. 12). Pa3pesbr boTyoOuHCKOI 30HBI, CeBepoO-3amajHON 4YacTu Buurrodanckoi
30HbI, Crormkepckoro W AHa0apcKoro paiOHOB COAEp)KaT MEHee pa3HooOpasHble 110
TaKCOHOMHYECKOMY COCTaBy accouluanuu MUKpodoccwmimii. Ha 1oro-zanane n3y4eHHOW TeppUTOPHH
(cxB. Bepxuenroiickas-780, roxHas yacth Tamakanckoii W BepXHEYOHCKas  ILIOMIAIH)
TaKCOHOMHMYECKOEe pa3HooOpazue Mukpodoccunuii eme Oosee COKpaliaercs, 4YTO MOXET
CBUJICTEILCTBOBATh O CMEIEHUH OCTAaHOBOK OCAIKOHAKOIUICHHS B CTOPOHY OeperoBoil ymuuu. Ha

pucynke 13 mnpuBeeHa MOJENb PACIPOCTPAHEHHs] OTAEIBHBIX BHUJIOB MHUKpPO(QOCCHIUI 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.

AHaJIM3 BEPTHKAJIBHOTO pACIPENCICHUs MHUKPODOCCUIIHIA, TMOAKPEIUICHHBINH JIMTOJOTHYCCKUMH,
(darmabHBIMU U UCTOPHKO-Teojiorndeckumu naHHbiMu (JIeOGeneB, UepHosa, 1996; Illemun, 2007,
Harosurnun, Kounes, 2015), mo3BojiiI BBISIBUTH psij 3akoHOMepHOCTe# (puc. 14; [onyOkoBa u np.,
2010; Golubkova et al., 2011; T'onyokoBa u np., 2012; T'onyokoBa, Kounes, 2018). Teppurenusie
OTJIOKCHUS BIJIIOYAHCKOTO M HEMNCKOTO T'OPH30HTOB HAKAIUIMBAIUCH B MEIKOBOJHOM MOPCKOM
OacceifHe, TOJOr0 TOTPYXAMOIIEMCS B IOr0O-BOCTOYHOM HampaBjieHuu. HaumbGonee MoIIHbIE U
cTpaTurpad@uyecky MOJHBIE pa3pe3bl BCKPBITHI Ha BOCTOYHOM CKiIoHe Hencko-boTyoOuHCcKoM

AHTCKJIM3bI W B Hpe}IHaTOMCKOM npom6e. .HGJIHI/IKOBI)IG OTJIOKCHUA KOHI‘J'IOMepaTOBOI\/'I n
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JOJIOMUTOBOI TOJII M3BECTHBIC JIHMIIb B HEOONBIIOM KOJIMYECTBE CKBAXKUH, BEPOATHO Claraiu
otaensHble rpabeHooOpasubie mporudsl (Kounes u np., 2015). OHU TpaHCTPECCHBHO MEPEKPHITHI
MECYAHO-TIIMHUCTHIMU  OTJIOKCHHUSIMH ~ TaJaKaHCKOM, OCTUHYMHCKOW W  XOPOHOXCKOH  CBWT,
dbopMupOBaHUE KOTOPBIX, CKOpEe BCEro, MPOUCXOIMIO B OOCTAHOBKaX MEJIKOBOJHOro Ienbga. B
HIOKHEM bacTu paspe3a MUKPOPOCCHIMHM OTCYTCTBYIOT, JUOO MpelCTaBieHbl 3BpUdannaIbHbIMU
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, MAapKHUPyeMOI'O0 KOHTHHEHTaJIbHBIMU M MEPEXOJHBIMH K MOPCKUM
OTJIO’KEHUSIMHU TAJIaXCKOM CBUTHI, B paHHEHEIICKOE BpeMs IMPOU30IILIAa TpaHCTpecCus, KOTopas puBena
K HaKOIUICHUIO TEeCYaHO-TJIMHUCTBIX OTJIO)KEHUH Ha CEBEpO-BOCTOKE M Oosiee TIyOOKOBOIHBIX,
[JIMHUCTBIX, TIIMHUCTO-KapOOHATHBIX Ha [OTo-3amaje. Ha mepBoM 3Tarme TpaHCTPECCHH TMOSBISIOTCS
sBpudanuansisie chepomopdubie akputapxu Leiosphaeridia, k KoTopsiM, BbIIE IO pa3pesy
nobasistoress HuT4athle Bomopocnu Talakania obscura, Obruchevella parva, Siphonophycus sp.
MaxkcumyMy TpaHCTPECCHHM OTBEYAOT Hambosee Oorarblie cooOIecTBa MHKPO(OCCHINI, B COCTaBe
KOTOPBIX OOHApYKCHBI Pa3HOOOpAa3HBIE, B TOM YHCIE aKaHTOMOP(HBIC aKpUTAPXH W HUTYATHIC
Bogopociu (accormanuu Illa u 1116) Ha BocTrounom ckimone Hercko-BoTyoOMHCKOW aHTEKIH3bI
(XamakuHckasi, Tanakanckas romanu; Hrolicko-Ilenenyiickas 3oHa) u B [Ipeamaromckom 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 menbda. Perpeccus u mocnenyroimas
TpaHCTpeccHss MOpsSl B KOHIIE PAaHHEHEINCKOTO - Hauaje MO3JHEHENCKOTO BPEMEHH CIIOCOOCTBOBAIIU
BO3BpATy MPEXKHUX YCIOBUH, YTO TPHUBEIO K IOBTOPEHHUIO 'clieHapus', pealn30BaHHOTO IS
HIDKHEHETICKUX OTIoXeHui (puc. 14). B nanbonee rirybokoBoaHbIX vacTsax Hencko-BoryobuHckoro,
[Tpenmatomckoro u CrOTIXKEPCKOTO palOHOB HAONIOMAETCs TMOCTENEeHHAs CMEeHa KOMILIEKCOB
MUKPO(QOCCHINH OT MOHOBHIOBOTO CcOOIIeCTBa 3BpU(AIMATBHBIX TIaJIKOCTEHBIX cPepoMophuT K
OmoTaMm, coJepKalliuM pa3HoOOpa3Hble aKaHTOMOpQHBIE akpuTapxu. s d5Toil TeppuTOpUn
XapaKTepHO 3aMETHOE COKpallleHHWEe KOJIMYeCTBa 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 0OHapyEeHBbI JHIIb
MOP(OJOTHYECKH TIPOCTO YCTPOCHHBIC, 3BpHQAIMaIbHbIe TAKCOHBI TEPBOM acCONMAIK, YTO
yKa3bIBaeT Ha KpaliHE MEJIKOBOIHBIC YCIIOBHSI, CIIOKHBIIHECS 3/1€Ch B O3IHEHETNICKoe Bpems (puc. 10).
Perpeccuss Mopsi B KOHIIE HETCKOTO - Hayajle THPCKOTO BPEMEHH, COMPOBOXKIABIIASCS CMEHOM

TCPPUTCHHOT'O OCAAKOHAKOHAKOIIJICHUA Ha Kap60HaTHOC, MMpUBCJIa K UCUC3HOBCHUIO accouMalui ¢
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Puc. 14. Ilonoxkenune accounanmii Mukpodgoccnamii Ha PernonaabHoi CTpaanpa(]mqecxoﬁ cxeme Benaa (Crparurpagus HepTera3oHOCHBIX..,
2005; MeabnnkoB, 2018) BHyTpeHHunx paiionoB Cudupckoi miargopmel.

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 - perpeccus. OcTajJbHble YCJI0BHBIE 0003HAUYEHUS TPUBEIEHBI HA

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

[TonydenHnble 1m0 MHUKPO(OCCHIMAM JaHHBIE COMVIACYIOTCS C MajeoreorpaguuecKuMu
PEKOHCTPYKIUSAMH, pPa3paOOTaHHBIMU MJIS OTJIOKCHHH BeHJa BHYTPEHHUX paiioHOB CHOMpCKOi
mwiatdopmsl (JIeoenes, Ueprnona, 1996; Ilemun, 2007; Harosuiun, Kounes, 2015).

Takum 00pa3oMm, Ha OCHOBAaHUM NPHUBEICHHBIX BHINIC JAHHBIX, B H3YYCHHOM pPETHOHE
BBIJICTISIETCSI TPU TPAHCTPECCHUBHO-PETPECCUBHBIX ITMKIA. [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 COBIAJACT C MAaKCUMyMOM TpaHcrpeccud. EnuHas ucTopusi pa3BUTHUS BHIIOYAHCKOTO U
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/IKEPCKOr0 paiioHa MO3BOJISIET C OINpEeIelIeHHON J0Jei YCIOBHOCTHU 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 KpymHHBIX, pa3HOOOPa3HO OPHAMEHTHPOBAHHBIX MHUKPO(OCCHIINN, 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 wu 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 gp.). Oru ObuM OOHAPYKEHBI B pa3pe3ax BHINIC JIGTHUKOBBIX OTIIOKCHUN
snoxu MapuHo, 3aBepuuBlIeics 635 MiH. JeT Hazaa. BepxHull mpeaen HX CyLIECTBOBAHMS
MEepBOHAYANILHO OBIT OTPAaHUYEH MAaCCOBBIM Pa3BUTHEM DJIMAKAPCKUX MSATKOTENBIX OPTraHu3MOB,
KOTOpBIE, KaK MPEANoJarajioch paHee, B CTparoTUNU4eckod MecTHocTH BeHaa BEII mosiBumuce ¢
OCHOBaHUS PEJAKUHCKOTO TOPH30HTA. DTy TOYKY 3pPEHHS Pa3/Aeiisyl Ha TEPBBIX 3Talax W3ydeHUs U
aBTop pabotsl (I'omyOkoBa u ap., 2010). BMecTe ¢ TeM, OTKpBITHE HOBOTO MeCTOHAaXOXaeHusT DAD B
TePMHUHAIBHBIX TOPU30HTAX BepxHero BeHna MeseHnckoi cuneknusbl BEIT ('omybkoBa u ap., 2015), a
TaKK€ HAXOJKM aKaHTOMOP(GUT B BEPXHEBEHJICKMX — HWXKHeKeMOpuickux Qochopurax
Xyocyrynbckoit cepur Monronuu (lemuaenko u ap., 2003; dmaopa daneposos, 2009; Anderson et al.,
2017) 3acTaBisIOT IEPECMOTPETh CIOXKHUBIIHECS paHee npenctasienus (Golubkova, Kuznetsov, 2013;
['ony6xoBa, Ky3nenos, 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 [Joymansto HOxHoro Kutas (puc. 15A). B ocHoBanuu (opmaiuu 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 dpopmanuu JJoymanbTto, B 1 M HIDKE MEPEKPBIBAIOIICH 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
JATHPOBKH BYJIKaHUYECKHX IeruioB, 614+7.6 mun. jer (Liu et al., 2013) u 609+5 mun. aer (Zhou et
al., 2017) cooTBeTCTBEHO, MOJYYCHBI U3 HIDKHEH dacTh (popmaruu Jloymanbro (puc. 15A). Takum
o0pasom, B FOxxnoMm Kutae otnoxenus, cojepxaiiie 3auakapckue akanToMop(hHbIe MUKPO(DOCCHUITHH,
dbopmupoBanuCch B HHTEpBaje ot 635 10 550 MuIH. JeT.

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
dopmaruu  JloymaHbTO MPEANONIArarOT HAKOIUIEHHE OCaJAKOB B  ONPECHEHHOM, YaCTUYHO
U30JMPOBAaHHOM OT oOkeaHa mnaineoOacceitne (Sawaki et al., 2010). Cneuuduueckue yCIoBuS,
CYIIECTBOBABILIUE B JJMAKAPCKOM OacceiiHe TOro0 BpPEMEHH, BEpPOSTHO, OKa3ajHM CYIIECTBEHHOEC
BIMsSHUE Ha (OpMHpPOBaHHE COOOIIECTB MHKPOOPTaHM3MOB, UYTO HAIUIO OTpPaKeHHWE B
TaKCOHOMHYECKOM cocTaBe OuOThl. KapOoHaTHBIE OCaZKM STOr0 BPEMEHH XapaKTepPH3YIOTCS
BBICOKUMH TIOJIOKHUTENbHBIMU 3HadeHusMHU 6°C 10 +6%o0 (EP1, Sawaki et al., 2010) u otHomeHHEM
87Sr/%8Sr 0.7068-0.7078 (KysHeros u 1p., 2003, 2006; Sawaki et al., 2010; Kuznetsov et al., 2013). Ha
OCHOBE TOJYYEHHBIX W30TOIHO-TEOXPOHOJIIOTHYECKHX M M30TOMHO-TEOXUMHUYECKHX 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 komiuiekca ¢ 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 xp.). Ha hore nmpoxoasiiux CHU3y TAKCOHOB,
OTMEYaeTcsl NOsABJICHHE OOJIBIIOr0 KOJIMYECTBA Pa3sHOOOPA3HBIX MO MOPGOJIOrHuH (OpM, MUMEIOLINX
HIMPOKOE pacpOCTPaHEHUE B COCTaBE 3AMAKAPCKUX OMOT MUpa.

Haxonku akaHTOMOpP(HBIX MUKPO(OCCHIINI BTOPOW acCOIMAllU BBISBICHBI B JOJOMHUTAX C
BBICOKMMHM II0JIOKUATEIbHBIMU 3HaueHusMH 0°C ot +3%o0 mo +6%0 (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
oTioxeHus ¢ HMKUMH (10 -10%o) 3HaueHusiMH 0'°C OOHAapYKEHbI B HECKOJIBKHX DIUKAPCKHUX
(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 U yeHunHcKkas cBUTHI ([Tatomckuii paiton Bocrounoit Cubupu, [lokpoBckuit
u gp., 2006; Melezhik et al., 2009). IIIupokoe 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 IOKa HE yCTaHOBJIEHHL. KapOoHaTHble 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 *KYHWHCKOU
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 Boszpacrom nmpkona u3
kpoBiu ¢opmaruu JJoymansto — 551+0.7 mua. netr (Condon et al, 2005), Toraa kak HIXKHSIS TpaHHIA
OIleHEeHa JIMIIb YCIOBHO — 575 mutH. net (Sawaki et al., 2010). Ornomenue ¥ 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.

ABCTPAJIIA

Boratplii Tperuii KOMILIEKC BBISIBIEH B OTIOXeHHMAX (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
OTJIOXKEHHs cepud BuimeHa mnepekpbiBalOTCsA IecyaHukamMu ¢opmanuu bBoHHH, coaepkamyuMu
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 uMeromuxcs 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 nonsiTke omnpenenenust Bo3pacta popmauuu llepratataka u cepun Bunnena npuiekaroTcs
TUaMUKTUTHL hopmannii OMUMIKNK U DNaThHA, KOTOPbIE TOJICTUIAIOT OTJIOKEHHUS ¢ aKaHTOMOP(HBIMU
akputapxamu B Oacceiine Amaneyc u PudroBom Komruiekce Anenania cooTBeTCTBEHHO (puc. 15A).
JIMaMUKTUTBl HAa3BaHHBIX (OpMaIuii paccMaTpUBAIOTCS KaK KIACCHYECKHE JICTHUKOBBIC OTIOKEHUS
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 9ToH ke smoxe (Calver, Walter, 2000; Walter et al., 2000).
Bospact onenenenus MapuHo ycTaHOBJIeH Ha ocHOBaHMK U-Ph 1aTHpoBOK ByJIKaHOTEHHBIX IIMPKOHOB
U3 MEIUIOB BHYTpU aAuaMukTuTOB ['ay0d (635+1.2 muu. ner, Hoffmann et al., 2004) u u3 TydoB B
kposite ¢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
meroz, Calver et al., 2004). Koppensus dpopmanuii OnmumMnuk u DaaTuHa ¢ reorpaduvecku OJTU3KUMU
nuamuktutamu popmarun Korron nozsonuna K.I'peit u K.Kansepy BoickazaTh npeoxenue o oonee
Y3KOM BO3PAaCTHOM MHTEpBajie paclpOCTpaHEHUs aKaHTOMOP(HBIX OMOT B ABcTpanuu oT 575 10 565
miH. ser (Grey, Calver, 2007). Opnnako, eciu 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, comepkamux DADB, moxer ObITh omeHeH B mpenenax 640-560, nmu6o 580-560
MJIH. JIeT. AKaHTOMOp(HBIE MUKPO(QOCCHIINU PACIIPOCTPAHEHBI B OTJIOKEHUX, 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 o 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 moaTBepskaaeTcsi MPUCYTCTBHEM oOImmMx pomoB u Buaos: Alicesphaeridium,
Ceratosphaeridium, Dicrospinasphaera, Gyalosphaeridium, Taedigerasphaera, ?Sinosphaera rupina,
Tanarium, Variomargosphaeridium u HeKOTOpPBIX JPYTHX.

Ha ocHoBe aHanmm3a 3aKOHOMEPHOCTEH pacHpoCTpaHEHHUsi akKpUTapX B SIUAKAPCKUX
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,
pa3paboTaHHYyO Il BHYTpeHHHX TeppuTopuii ABcrpanuu (Walter et al., 2000), Hamu ObLITIO 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 c¢ 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
KOMIUIeKcamMH. Takke ecTb M JApyrue pasHouTeHus (puc. 15A). MoxHO NpeanosaokuTh, 4TO JUOO
O6uoctpaturpaduyeckoe 3Hau€HHE BBIJICJIEHHBIX 30H HECKOJIBKO IPEYBEJIMYEHO, JH00 MpHU3HAHHAsS
CXeMa KOppeJsIUN paccCMaTPUBAaEMBIX OTIOKEHUN ABCTpajuH HYXJIaeTcs B mepecMoTpe. B cBomx
paborax K. I'peit mo-pasHomy comoctaBisieT ocafgounbie ¢popmarnuu Ascrpanuu (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

apruJUIMTaX YPUHCKOW CBHUTHI JalbHeTaMruHCKOM cepum Ilatomckoro nHaropes Bocrounoii Cubupu
(puc. 15A; Ilaruneros, 1983; daitzymmn, 1998; Harounmn u ap., 2004; T'omybkoma, 2007,
I'onybkoBa, 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
pactpoctpancuus: Appendisphaera, Bullatosphaera, Cavaspina, Eotyllotopalla, Knollisphaeridium,
?Sinosphaera, Tanarium, a TakXe OSHICMHYHBIMH, HE H3BECTHBIMH 3a mnpeaeinamMu CHOUPCKOi
iatdopmer: Ancorosphaeridium, Asseseridium, Densisphaera, Stellatorossica, Urasphaera. B pabote
NPOBE/ICH aHAJINW3 TAKCOHOMHYECKOTO COCTaBa YPHUHCKOW OHOTHL. Pe3ymbraThl wHccieqoBaHus
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 aKpUTApXH W3 YPUHCKOW CBHTHI TOKa3bIBAIOT HMHYIO, OTJIMYHYIO OT TOJOTHIIA
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
IECHTPAILHBIM  TEJIOM W TOHKHUMH,  MOJYNPO3pauyHbIMH  BBIpOCTaMH.  J[Js  THOUYHBIX
Trachyhystrichosphaera xapakTepHO COOTBETCTBHE I[BeTa OOOJIOYKH M BBIPOCTOB, TaK KaK OHH
00pa3oBaHbl €IMHON CTEHKOM. B ciydae ¢ hopmamu U3 ypUHCKOM OMOTHI MBI, BO3MOKHO, HA0JIIOIaeM
JIBYXCJIONHYIO 000JIOUKY, MPEACTAaBICHHYIO0 OoJiee TEMHON BHYTPEHHEH M TOHKOW BHEIIHEH, IUIOTHO
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 IOl 3TUM >XK€ BUI0BbIM HazBaHueM (Harosumun u ap. 2004, tad:. |, ¢ur. 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 H¥Ke, 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
3aBHCUMOCTH, HallpuMep, OT (aluaibHbIX ycinoBuidl. OIHaKO, MpONopuuy Tena (B AAaHHOM cilydae

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,
OXapaKTepU30BaHa MOJOKUTENbHBIMU 3HaUeHUSAMH 0"*C oT +3%0 10 + 9%0 (puc. 15A; IlokpoBckuii u
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 CBHUTHI 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 HUKeNEXKalMX OTJIOKEHUH JaTbHEeTaUTMHCKOM CepUM 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
pacro3HaeTcs, a BCS TMOCIIEA0BATEIbHOCTh KOPPEIUPYETCs ¢ HIDKHEH W CpeHel madkamu (hopMariiu
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 3aMmeTHbIe (anuanbHble NEPECTPOUKH, KOTOPbIE JOKHBI OBLIM COIPOBOXAATH
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 ciaydae BepxHsisi Ooniblnas
YacTh JAIBHETAUTMHCKOW CEPUM MOXKET OBITh COINOCTAaBJICHA C HWXKHEH YacThio (opmanuu
Hoymansro (EN1 m EP1 skckypcel). B 3TOM ciydae KEMKyKaHCKas CBHTa KOPPEIHPYETCS C
JIEAHUKOBBIMU TOJIIIAaMU 3moxu Mapuro (dopmanus Hsuero Kurtas). A B OCHOBaHHMM >KYHMHCKOU
Cepuu JOJDKEH (PUKCHPOBATHCS KPYIHBINA CTpaTUrpaduuecKuil mepepbiB, COOTBETCTBYIOMINN BPEMEHH
HAKOIUIEHUsl OTJIOKEHMH, oxapakrepu3oBaHHbIX EN2 m EP2 skckypcamu. CornacHo nocinenHemy
BapHaHTY KOPPEJSIUU BECh pa3pe3 AabHETAHTMHCKON CepUU MOXKET ObITh OTHECEH K CpefHel 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 CTPATUrPaUUECKYI0 MO3UIMI0 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; JleonoB, Pynmpko, 2012). JlocTOBepHBIC HAXOIKH STHX OPTraHH3MOB
U3BECTHBI M3 PEAKUHCKOrOo ropu3oHTa BepxHero BeHaa BEIl u psnma mecToHaxoxaeHWil BepxXHel
YyacTu dauaKapus. Bellenexkanire oTiI0KeH!s] YPUHCKON CBUTHI COAEpKAT OoraTyro OHOTY, B COCTaBe
KOTOpOM OOHApYKEHbl TaKCOHBI, PAaCHPOCTPAHEHHBIE B AaBCTPAIUMCKOM 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 OTPULATEIBHOTO 3KCKYypCa B CPEAHEN YaCTH JaJbHETAUTUHCKOW CEpHH,
a TaK)K€ Ha OCHOBAaHWUM TPHUBEICHHBIX BBINIE OUOCTpaTHUrpadUUECKHX ITaHHBIX, B pabOTe MPUHSIT
MOCJIETHAN BapUaHT KOPPEISLUUHU, IPH KOTOPOM JalbHETAUTHHCKAsL CEpUsi KOPPENUPYETCS CO CpeaHel
yacteto sauakapus MXCI (EN2 u EP2 skckypcebr). Takum 06pazom, BO3pacT OTIOKEHUN YPUHCKOU
cBuThl nomnagaet B uHTEepBan 580(?600) - 560 mun. met. OtHOcuTenbHo OCII Poccun oTioxeHus
JNATbHETAUTHHCKON W JKYHMHCKOM Ccepuil OOJIBIIMHCTBOM HCCIIEIOBATENCH OTHECEHBI K BEHIY
(TonybxoBa, Ky3uerios, 2007; Bopobbesa 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 mpoTHBOMOI0KHOCTH ATOMY, Mpe/jIaraeTcs MPOBOIUTH TPAHHUILY MKy OT/€IaMU B HIKHEH
gacthu OapakyHCKOW CBUTBHL. K HHXKHEMY OTAENy OTHECeHBbl IUAMUKTUTHI JKEMKYKaHCKON
(OoNbIIENaTOMCKOM) CBHTHI, a TaKXKe 3aBepIlAIoNIUe JIJHUKOBOE COOBITHE KO JOJIOMUTHI

OapakyHCKO#l cBUTHI. Ha OCHOBaHMU TNpPOBENEHHBIX KOpPENSALUH, a Takke OmocTpaTHrpapuuecKux
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JIAHHBIX BBIIIEIICKAITNE OTIOKECHHSI BEpXHEH OOJIBbINCH YacTH NallbHETAUTHHCKONW M )KYHHCKOU CEpHUH
COIIOCTAaBJIEHbI C BEPXHHUM BeHAOM. B crparorunuueckom paspese BeHga BEIL stor Bo3pactHOM
MHTEPBaJ MOXKET COOTBETCTBOBATh PEIKUHCKOMY PETMOHAIBLHOMY TOPU3OHTY.

[Ipemyiaraemas Koppensiuus MO3BOJISAET MPEIIOKUTh UHYIO BO3PACTHYIO MHTEPIPUTALUIO JJIs
MOJICTUIAIOIINX JIaJIbHETAUTUHCKYIO CBUTY KapOOHATHO-TEPPUTCHHBIX OTJIOKEHHH MapHUHHCKOU
CBUTHI OalmaraHaxckoil cepuu. OTHOCSIIASCS TOJ BOMPOCOM K CPEAHEMY WM BEpPXHEMY pHQEI0
MapUUHCKasi CBHTa OXapaKTEpU30BaHA BBHICOKMMH TOJOXKHUTENbHBIMU 3HadeHusMH OC mo + 8%o
(IToxkpoBckuit u np., 2006). IlomydeHHBIC 3HAUEHHUS ITO3BOJISIOT BBICKA3aTh MPEAINOIOKEHUE O
BO3MOYKHOM COIIOCTAaBJICHHH 3THUX TOJII ¢ HUKHEH 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'oixyokosa 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, HAKOIUICHHE OTJIOKEHUM CpelHel-BepxHel yacTu cBUTHI mpoucxoauiio 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, BBIJEIEHHBIE B IIECTON KOMILJIEKC, IIUPOKO PAaCpOCTPAHEHHI 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; Harosuuusz, Kounes, 2015). OTnenbHble UX MPEICTaBUTENN OOHAPYKEHBI
HaMHU B HUXKEJIeKAIUX OTIOXKEHHUSIX XOPOHOXCKOW CBUTHI BUIJIFOUAHCKOIrO ropu3oHTa. Ha ocHoBaHuu
MaccoBOTO pacipocTpaHeHus Bogopociei Talakania obscura merckue accoruamnuy COMOCTaBISIOTCS
C TOpPruHCKO# Ouotoit bepe3oBckoil BauHbI.

[lepexppiBaroe  HEMCKHMM TOPU3OHT  KapOOHATHbIE TOJIIM  THPCKOTO  T'OPHU30HTA
KOpPPEIUPYIOTCA C XaTBICTIBITCKONM CBUTOM OJIEHEKCKOTrO MOJHSATHS, COAEpKAllell BEPXHEBEHICKHE
MsirkoTensle opraHu3Mel (Ctpaturpadgus HedrerazoHocHbIX.., 2005). BospacT 3Tux Haxoqok Ha
Bocrouno-EBponeiickoii minardopme oreHuBaercs 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 cTparurpaduyueckuii WHTEpPBAI
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KOPPEIUPYETCsl C aHAJOTHMYHBIM B KYMHCKOW cepuu Ilaromckoro mporumba u ¢ rimodanbHbM C-
coosituem Illypam-Bonoka (anomanus EN3). OTinokeHHs HIMKHEH YacTH HENCKOTO TOPU30HTA
OXapaKTEPU30BAHBI MOJIOKUTEIBHBIM 3KCKypcoM &3C (1o +6%o; puc. 15A), comocraBnemMbIM C caMoid
BEpXHEH 4YacThl0 JanbHeTaTMHCKOM cepun Ilatomckoro mnpormba (dkckypc EP2). Hwxauit
BO3PACTHOM TpeieN aHaJU3UPYEeMBIX B paboTe OTJIOKEHHM Ompesessercs 1mo Hauboliee MOJIOJbIM
00710MO4HBIM ITUpKOHaM (0koji0 700 MJIH. JIE€T) U3 AMAaMUKTUTOB KOHIJIOMEPATOBOM TOJIIH, KOTOpas
KOPPENHPYETCsS C JICIHUKOBBIMH OTJIOKCHUSMHU JDKEMKYKAHCKOH (OONBIIENIaTOMCKOW) CBHUTHI (pHC.
15A; KouneB u ap., 2015; KouneB u np., 2018). Takum oOpazoM, rpaHUIla HUKHETO M BEPXHETO
OTJICJIOB BEHJA C ONPEIEICHHON [0Jiel YCIOBHOCTH MPOBOAMUTCS MO TOJOIIBE BHIJIIOYAHCKOIO
ropu3oHTa. BepxHUiIl mpenen pacHpoCTpaHEHUs HENCKUX aCCOIHUAIMid 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 JaHWJIOBCKOro ropu3oHToB Hercko-boryobunckoit antexknussl (Bomkosa u ap., 1980;
Pynasckas, 1980; Benackas cucrema.., 1985a; Karanor opranudeckux.., 1990). Dt Gpopmsbl, Cyast 1o
NpUBEICHHBIM (HOTON300paKEHUSIM, MOTYT OBITh COIIOCTABJICHBI C BEHICKMMHU 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 BBIAEIUTH M3 COCTaBa KOMILIEKCOB TAaKCOHBI Y3KOTO CTpaTUrpaduyecKoro
pacrpocTpaHeHus, ObLJIO  MPOAHAJU3UPOBAHO  BHUJOBOE  pa3HOOOpasue U BEpPTUKAIbHOE
pacrpocTpaHeHusl YPUHCKOHM, TOPrUHCKOW W Herckoil O6mot (puc. 15A, 17). Ilpeamonaraercs, 4To
HETICKast U TOPTUHCKAasi OMOTHI 3aHUMAIOT 00JIe€ BHICOKYIO CTPATUTPAPUUECKYIO MTO3UIHIO B CPABHEHUHT
C ypUHCKMM KoMmIuiekcoM. [locnmennuit oOHapykeH B OTJIOXKEHHUSIX, OXapaKTePHU30BAHHBIX
HOJIOKUTENbHBIMU 3HaueHus MU 8'°C (3kckypc EP2), B TOo Bpemsi kak HMHTepBal pacHpOCTpaHEHUS
TOPTMHCKOW M HETNCKOHW OMOT oTBeuaeT BepxHel wactm EP2 m EN3 skckypcam. Beinenennsie 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. TakcoHoMu4yeckoe pa3HooOpasHe W AHANA30H PaCHPOCTPAHEHHS OPraHOCTEHHBbIX MHMKpodoccuanii 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 6HOTHI JOMUHHPYIOT 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, Harosumumn, 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 6uota (puc. 14A; I'omybkosa 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
BYJIKAaHUYECKUX TEIUIOB BEPXOBCKOW CBHUTHI paBeH 558+1 MIIH. JieT, a W3 MEIUIOB BBINIEICKAIICH
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
pacrpocTpaHeHHs] BEHICKHX akaHTOMOp(HBIX akputapX Ha ceBepe BEII MoxeT ObITH OrpaHHucH
py6exxoM okoio 560 MIH. JIeT.

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

YacTH ME3CHCKOW CBHTHI CKB. KembTmeHnckas-1 (uHT. 1832-1369 M) (IomyOkoBa, Kysuemos, 2014;
['onmy6xoBa u nip., 2015). B accouunanuu ¢ TpaH3UTHBIMH MUKPOGOCCUITUSIMU OOHAPYKEHbI €IMHUYHbIE
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 YacTh Me3eHCKodW cBUThI CckB. Kenbrmenckas — 1 (unat. 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 TakKOW KOppEJSIHU, PACHPOCTPAHCHHE BOCHMOTO KOMILIEKCA MOXXET OBITh OrpaHHYCHO

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 nmo 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 SBOJIOIMOHHOM ILIAaHE ACCOLMALIMN MOKa CTPOTO He
onpezeneHbl. OQHAKO MPEANONaraeTcs,, YTO aBCTPAIMNCKas, TOPIrMHCKas, HEICKas U KEJIbTMEHCKas
OMOTHI ABIAIOTCS 00Jiee MOJIOABIMU 110 CPABHEHUIO C YPUHCKUM M BTOPHIM KMTAWCKUM KOMILIEKCAMH.
KpymnHoe BriMHpaHHEe akaHTOMOP(UT OUEBUIHO MPOU3OILLIO OKOJO 560 MITH. JIET Ha3aJ U COBMAJIO 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, OYEBHIHO 00IaJaBIINE BHICOKOW aJanTUBHOW CIIOCOOHOCTBIO, MPOJOJIKHIN 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 CBOCH MPUPOIE UCKONAEMbIX MUKPOOPTAaHU3MOB, CPEHHE pa3Mepbl
KOTOpbIX cocTaBisitoT mnopsiaka 30-500 mMxM. Ilo Thmy COXpaHHOCTH BBIACISIIOT: OPraHOCTEHHBIE
MHUKPO(OCCUINHU, PacCIPOCTPAHEHHbBIE B CUJIMKOKJIACTHUECKUX MOPOJax B BUAEC MyMU(UIIMPOBAHHBIX,
CIUTIOLICHHBIX 10 TOHYAWIIMX IUICHOK OCTAaTKOB M, COXpAaHSIOUIME O0bEeM, MUHEpPaIM30BaHHBIC
MHUKPOOPIaHU3Mbl, OOHApPY)KCHHBIE B PAHHEAMAr€HETUYECKUX KpeMHAX, ¢ochopuTtax U KapOOHATAX.
OpraHocTeHHble MUKPO(GOCCUIINN BBIICIAIOTCS U3 IOPOABI B pe3yJIbTaTe BO3ACHCTBHS Ha HEE COISTHOM
U (WIM) IUIAaBUKOBOM KHUCJIOT M B JalbHEHIIEM H3ydaroTcsi B OMOJOrMueckux mnpenaparax. llpum
doccummzanuu MUHEPATU30BAaHHBIX MHUKPO(OCCHINKA BEHIECTBO OOOJOYKH IOJHOCTBIO 3aMENIAeTCs
KPEMHE3EMOM, peXe OKHCIaMH WIH Cylb(puaamMu xKeie3a, Maprania u Jpyrumu sneMmeHTamu. [lpu
U3BJICUEHUM UX M3 IMOPOJbI MOJ ACHCTBUEM XHMHUYECKMX pEareHTOB MX OOOJIOUKM, KaK IPaBHIIO,
paspylaTCs, MO3TOMY M3y4YEHHE 3TUX OPraHU3MOB IPOBOAMTCS, IIABHBIM 00pa3oM, B MPO3PAYHbIX
nundax.

Mertoauyecki pa3Hble IOAXOABl K BBIACICHHIO M HM3YYCHUIO OpPraHOCTEHHBIX W
MHUHEpAIM30BaHHBIX MHUKPO(GOCCHINN CIOCOOCTBOBAIM BO3HUKHOBEHHUIO JIBYX CaMOCTOSTENIBHBIX
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  JBYX  <«IApaJUICNBHBIX»  KIACCU(PHUKAUA  MHKPOPOCCHUHHA, YTO  CO3AaJI0
OIpe/ieIeHHble TPYJHOCTH IpPHU CONOCTaBIEHUMH OHOT pazHOro THUMa coxpaHHOCTH. OJHaKo, B
HocjeIHUE TOAbl, Onaronapss OTKPBITUIO OOJBIIOTO KOJWYECTBA HOBBIX MECTOHAXOXKICHUMN
JOKEeMOPUHCKUX MHUKPOOPTaHU3MOB, a Tak)Ke HaxoAkaM oOmuX (HopM B cOCTaBe OPraHOCTEHHBIX H
MUHEpAIM30BAaHHBIX AaCCOLMAIMKA HaMeyaeTcs TEHACHIUS 10 COMMKEHHIO JBYX Kiaccu(uKanui
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 3HAYMMBIX OPTraHOCTEHHBIX MHUKPO(OCCHIINI, PpPaCIpOCTPaHHBIX B BEHICKUX

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

IIpu orGope 00pa3O0B HA MHUKPOMAJICOHTOJIOIMYECKOE M3YyYEHHE IMPEANOYTEHUE OT/AaBajIOCh
3€JICHOBATBIM M CEPOIBETHBIM MTOPOJIAM - TIIMHAM, MEPTeJIsSIM, apTHJUIUTAM U AJIEBPOJIUTAM.

B ornanume OT craHAapTHOM NAJMHOJIOTMYECKOM METOIUKU, TPUMEHSEMOW B CIOPO-
MBUIBLEBOM aHaIM3e, U U3BJICUCHHS TOKEMOPUNCKUX MUKPOGDOCCUIIUI U3 MOPOAbl HCIIOIb30BANIACH
masamas Meroguka (Fepman, 1974), uckimouaromas CTaauio HEHTPUPYTUPOBaHUS 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 JIOTIOJHEHMs, YTO o0ecreunsio noityuenue oonee "uncroro" opranomanepara (Kymum u
ap., 2016; I'omyokoa, Kounes, 2018).

[epen HayamoM pacTBOPEHUS BCE MPOOBI TECTUPOBAIUCH Ha B3aumoelicTeue ¢ cosiHoi (HCI)
kucnoroi. 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 pactBopenusi B 10 % pacrBope HCIl. OOpasisr ¢ BbICOKOH jgosieii KapOOHATHOM
COCTaBJISIFOIICH, MUHYS CTanuio B3auMoeiicteus ¢ HF, cpa3y obpabatsiBanuce 10 % pacrBopom HCI.
Jns ynaneHuss TOHKOAMCIIEPCHOW B3BECH IOJYYEHHBIH OCaJ0K MPOMBIBAICA JUCTHIUITMPOBAHHOU
BOJIOM M IPOITyCKaJICs Yepe3 CUTO ¢ pasmepoM sueiiku 10 mxm. [lanee opranomariepar u3ydanics Moj
ounokymsipom Bresser Advance ICD. KpymHbie opraHuueckre OCTaTKH OTOMPAJIHMCh MUIETKOW Ha
IpEJMETHOE CTEKJIO W KOHCEPBUPOBAIKMCH monudcTepoMm EUuKitt. J[ins KOHTpOJst M3 OCTaBHIETOCS
0cajika U3roTaBIMBAINCH TPATUIIMOHHBIE TATMHOIOIMYECKHE Mpenaparbl B TOW jk€ KOHCepBAIl[MOHHON
cpene. JlanmpHeliliee WX HM3Y4YEHHE MPOBOJUIIOCH MO OMOJOTMYECKHUM CBETOBBIM MHKPOCKOIIOM
Ansramu BUO 2 (2T).

dotorpadupoBaHe MHKPOOPTaHM3MOB B IPOXOJAIIEM CBETE OCYIIECTBISIOCH KaMepoi
Axiocam MRc5 na wmwmkpockorne Carl Zeiss Axio Imager B JlaGopaTopuu MalCOHTOJIOTHH H
ctpaturpadpun  gokemopus HHIT CO PAH (r. HoBocuOupck). [leranbHoe H3y4YeHHE
MOpP(}OIOrMYECKUX OCOOCHHOCTEH W TOHKOM CTPYKTypbl MHUKPO(QOCCHIMM HPOBOAMUIOCH B
Jlaboparopuu wu3oromnoit reomorun WITJ] PAH (r. Cankt-lIlerepbypr) Ha ckaHUpYIOLIEM
snekrponHoM Mukpockorne TESCAN VEGA3 (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 Jaboparopun sutoiorun u Ouoctparturpapuun MITJ PAH (Cankt-

[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 matepruaia (Mukpodoccmmmu nqokemopus.., 1989). B cocraBe rpymmbl
MUKpOQOCCHINHM OBLIO BBIACICHO TPU MOATPYMIBL: aKPUTAPXHM, HUTYATBIE BOJOPOCIU U
KOJIOHUAbHBIE KOKKOHJIHBIE MHUKPOOpraHu3Mbl OTACIbHBIE TAaKCOHBI OBUIH COIMOCTABJICHBI C
COBPEMEHHBIMH IIHAHOOAKTEPUSIMHU, 3€TICHBIMU, OYPHIMU U (MJIM) KPACHBIMU BOJOPOCIISIMA M HU3IIUMU
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. MoHorpadguueckoe ONMUCAHHWE HOBBIX TAKCOHOB IIPOBOJUTCS HA OCHOBE
IPUCYTCTBUS ONPEACICHHOTO Ha0opa XapaKTEPHBIX, YCTOMUMBBIX MOP(OIOTHIECKUX MPU3HAKAX.

B pesynbpTaTe MpoBeNEeHHBIX HCCIEA0BAHUMN, B TaJaKaHCKOM CBUTE, BIIIIOUAHCKOM, HETICKOM H
HUKHEH YaCTH TUPCKOTO TOPU30HTOB ObUTO BhIsIBIEHO 30 poaoB U 53 BUJa MUKPOOPTraHU3MOB. 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
OTJIOXKEHUSIM Herckoro ropusonta (puc. 10; npunoxenue Il, Tadbn. 45). B cocraBe Hernckoi OHOTHI
JOMHHHPYIOT pa3sHooOpasHbie chepomodubie 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. IIponeHTHOE COOTHOLIEHHE MOArPYNN OPraHOCTEHHBIX MHUKpodoccuIuii 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 Bogopocied ([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
pa3zHooOpa3Hbie MO0 MOPGOIOTUN HUTHU, KOTOPbIE, KaK MPEANOoaraeTcsi, OTBEYAlOT Pa3HbIM CTaJHIM
pasMHOXKeHus oaHoro opranu3ma (tabdn. XVII; puc. 19A). 3penbie HUTH NPEACTaBISAIOT COOOU
MHOTOKJICTOYHBIE OJJUHOYHBIC TPUXOMBI, 3aKIIOYCHHBIC B TUIOTHBIA 4exol - Biaramuiie (tadm. XVII,
¢ur. 11). [locnennuii peako coxpaHseTrcs B MUCKOIMAEMOM COCTOSHHM, YTO TOBOPUT O CHOCOOHOCTH
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 OTACISIIUCH OT "MAaTePUHCKOTO" 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 chepuueckux
«obomouex» (tadm. XVII, ¢ur. 1, 2). Ilocnennume HMEIOT HEKOTOPOE BHEUIHEE CXOJCTBO C
akputapxamu Leiosphaeridia Sp., oT KOTOpBIX, OJHAKO, OTIMYAIOTCS HATHMYHUEM CHEIU(DUICCKUX
chepruecKux BKIIOYCHHM W KOHIICHTPUYECKHUX "CKIIaOK" BIOJb BHEIIHETO Kpas 3THX 00pa30oBaHHIA.
[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
00pa3oBaHusl, KOTOpbIE KOHIEHTPUPYIOTCS, TJIaBHBIX 00pa3oM, B OOJACTH COWIEHEHHS COCETHHMX
ropmoronueB (tabia. XVII, ¢ur. 1, 96). M3yuyeHue cepum oOpa3loB METOAOM HIIEKTPOHHOU
MHUKPOCKOIIMY HE BBISBHJIO MPHUCYTCTBUS CHEPUIECKUX BKIIFOUYCHHH HA TIOBEPXHOCTH TPUXOMOB, UTO
TOBOPUT O HAaxXOXAEHUU 3TuX ¢opM BHyTpu KieTok (tabn. XVII, ¢ur. 12). [Ipeanonaraercs, uto
JTaHHbIe 00pa30BaHUs MIPECTABISAIOT COO0H 3epHa 3alaCHbBIX MUTATENbHBIX BEIIECTB, COOCTABUMBIX C
IMaHO(UIIMHOBBIMU 3€pHAMHU COBPEMEHHBIX CHHE3EJEeHbIX Bojopocieil. B nckomaemoM Matepuaie
BCTPEYAIOTCS KaK OTHENbHBIE TPUXOMBI, TaK W (ParMEeHThI MaTOB, CIIOKEHHBIC CITyTaHHBIMH,
HE3aKOHOMepHO neperuieTeHHbIMA HUTAMU (Taba. XVII, ¢ur. 13). Ha HekoTopsIx cTpaTUrpadudeckux
YPOBHSIX 3TH BOAOPOCIN JAOMUHHUPYIOT, COCTaBisAs 0 95 % OT BCEro KOJMYECTBA BBISBICHHBIX

mukpodoccunmii (ckB. Humxnexamakunckas-21302). Ilo cBoemy Mop(donorudeckoMy CTPOSHHUIO U
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TUNy pasMHOKeHHss Mukpodoccuamm Nepia calycina comocTaBinsioTcsi ¢ COBPEMEHHBIMU

OCIIJIATOPUEBBIMH BOJIOPOCIISIME, OJM3KUMH K poxy Lyngbia.

pasfeneHne Ha ropMOroHUM lBepTMKaanoe SHaThe

l NOBEPXHOCTb AHa 1
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d)OpMMpOBaHMe HOBOTO OpraHuama IW 6040HKOBUAHAA YawesuaHas  cdepudeckas B

Puc. 19. IlukJg BereTaTUBHOIO pasMHOKeHUsI (A; peKOHCTPYKUMsA) M TUNbI coxpaHHocTHu (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 BHYTPHUKJIETOUHBIX 00pa30BaHMI U KJIETOK BOOOIIE, a TAKXKE B HAIWNYMH 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 YeXJIe OTBEYAIOT 3penbIM 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
"MepexoIHbIX THUIOB" OMNpeNeNsercs B IMEPBYIO OYepeab UX MPOCTPAHCTBEHHBIM IOJIO)KEHHUEM H
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 (Muxpodoccmmmu gokemMOpwus..,
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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 OECKJIETOYHOTO 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; peKOHCprKunﬂ) u ¢opmbl coxpannoctu (b) Bomopociei

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 (umanoOakrepuit). IlodydyeHHble NaHHBIE MMEIOT ONpEAEICHHbIN HaydHbIM 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(GOCCHWINN, 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 Bux — 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
[Tpun. |, Taban. I, gur. 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, ta6x. 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,EF.
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 BHYTPEHHIOIO TMOJOCTh. Jlnamerp
o6onouek 30-70 MkM. BrIpocThl pefkue, pacuiupeHHbIE B OCHOBAHUHU U 3a0CTPEHHBIE HA OKOHUYAHUSX,
HE COCJIMHSIOTCS OOKOBBIMH CTOpOHAMHU APYT ¢ ApyroM. HaGmromaeMoe KOMIecTBO BBIPOCTOB - OT 6

10 33 (puc. 22; npunoxenue |, Tadum. 1, ¢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 BBIPOCTOB K JUAMETPY
o06omouku (puc. 21).

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

Matepuan. Heckonbko AECATKOB LENBIX M YaCTHYHO JAe()HOPMHUPOBAHHBIX 3K3EMIUISIPOB U3
ckBaxuH: YaiikuHckas-367 (rm.  1419.7 ™), Bepxuentoiickas-780 (unt.1523.8-1520.8 ™),
Tanakanckas-806 (uH. 1473.9-1467 M), Hwkuexamakunckas-841 (uut. 1572.9-1570.5 m), Buroiicko-

Jxepounckas-642 (unt. 2208-2169.9 m), -643 (unt. 2142-2131 M), 3anagnas-742 (ra. 1886.5 m).

Cavaspina acuminata

M3MEHYUNBOCTb

v

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

Bua Cavaspina majuscula, sp. nov.
[Mpun. |, Tabmn. 1, ¢ur. 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, crp. 177, ¢ur. 7-11; Willman et Moczydtowska, 2008, ctp. 24-25, ta6a. 1, 3; Liu et al., 2014, ctp.
44, dwur. 27.

?Cavaspina sp.: T'ony6koBa u ap., 2010, a6 |, ur. 3.

Ha3zBanme Buaa - or majusculus (nar.) — qoBoMBHO KpyNHBIN, KpymHOBaThIi. [Ipennaraemoe
Ha3BaHME aKIIEHTUPYeT BHHMaHUE Ha pa3Mepax OOOJOYKH U BBIPOCTOB, KOTOpbIE 3HAUYUTEIHHO

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. HikHexamakuHckas-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 TOJOCTh. BBIpOCTBI 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 BHIPOCTOB K JUAMETPy 000JI0YKU
cocrasisiet: 1/14-1/18 (romorun — 1/18).

CpaBHenne. Ot Omuskoro mno wmopdonorun Buaa Cavaspina acuminata oTiM4arTCs
3HAYUTEIBHO OoJiee KPYHMHBIMU pa3MepamMH 00O0JIOYEK, @ TaK)KE COOTHOIIEHHWEM JJIMHBI BBIPOCTOB K
nuameTpy o6oouku (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 mxwm; 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
oTHeceHus ypuHCKuX ¢opm k Buay Cavaspina majuscula.

Pacnpocrpanenne. Illupoko pacnpocTpaHeHbl B BEpXHEW NOJCBUTE NApUIMHCKOM CBUTHI
Hroiicko-Ilenenyiickoii 30HbI IlpennmaToMckoro paiioHa, OJWH 3K3EeMIULSIp OOHApYyXeH B HIDKHEU
NOJCBUTE NapIIMHCKOM CBUTHI boTyoOmHCKkoM 30HBI Hencko-BoTyoOuHckoro paiioHa; HeNcKui
ropu3onT, Boctounas Cubupb, Bepxumii BeHa. ®opmanus Doushantuo roxwubrit Kuraii, dopmarms
Tanana u Dey Dey Mudstone FOxHoit ABcTpaiiu, 3JHakapuil.

Martepunan. 99 nenblx M 4YaCTUYHO pa3pyLICHHBIA SK3EMIUIIPOB XOpOLIEW M CpeaHeu
cOoXpaHHOCTH: | 9K3. - u3 ckB. 3anaaHas-742 (1. 1886.5 m), 79 k3. — u3 ckB. HuxHexamakuHcKas-
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).
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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 MPOTUBOMOJIOKHOCTH TUIIOBOMY BHUIY HMMEIOT HE
3a0CTpEHHBIE, a MJIABHO 3aKPYIJIEHHbIE OKOHYAHUS.

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

Juarno3. Kpynnueie riaaakocteHHbie 000s04ku guamerpoMm 130-230 mMxm (ronorunm — 170
MKM), OpPHaMEHTUPOBAHHbIE PEIKHMHU, HE PETYJISAPHO pPaClOIOKEHHBIMUA BBIPOCTaMU. BbIpoCThI
CBOOOJIHO COOOIIAIOTCSA C BHYTPEHHEH MOJOCTHI0 0007104k, KonrdecTBo BRIPOCTOB 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 JJIsS TOJOTHUIIA
COCTAaBJIAIOT, COOTBETCTBEHHO, 16-18 Mxm 1 15-17 MKM.

CpaBHenne. Ot ocranbHbIX BUIOB ponxa Cavaspina omnucaHHbIe HOBBIE (POPMBI OTIUYAIOTCS
HU3KUM KOJMYECTBOM BBIPOCTOB Ha IMOBEPXHOCTH O0OJIOUKH, a TaKke (GOpMOiIl caMuX BBIPOCTOB (pHC.
21).

Pacnpocrpanenune. [lapmmnHckass cBuTa, Henckuil ropu3oHT, Hrolicko-Ileneiinyiickas 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 XOPOLIEH COXPaHHOCTH: 2 3K3. - U3 ckB. O3epHas-761 (.
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. KenbrmeHnckas (uHT. 2648-2601 M) Boctouno-EBponeiickoii miiatgopmsl.

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 MKm;
h=3-7 MKm; 6 h=4-8 mMkm;
a1=4-7 MKkm; a1=5-10 mkm
h/d=1/16-1/12 o h/d=1/19-1/16

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

JAJIMHA BBIPOCTA, Al — mmMpHHAa 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 — UIT'TI PAH, 3k3. Ne 1I-8, Bocrounas Cubupb, Hroiicko-Ilenelimyiickas 30Ha
[IpeanaTomckoro mporuba, ckB. Hmknexamakuuckas-21302, rm. 1590 M, o6p. 13, mp. 3792/1;
BEPXHUU BEH], HETICKUI TOPU30HT, BEPXHSS MOICBUTA MAPIINHCKON CBUTHI.

Onucanme. Cdepuueckue TIAAKOCTEHHbIE (OPMBI, 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 (romotun — 105x130 mMkm). Bricota BbpocTOB KosiebneTcs B npeaenax 4-8
MKM (TOJIOTUT — 6-8 MKM), a IIIMpHUHA OCHOBaHUS BBIPOCTOB - 5-10 MkM (romotum — 6-10 MKMK).

Cpasuenne. Ot Buma Eotyllotopalla strobilata ortnuuarorcs Heckonbko 0Oojiee KPYITHBIMH
pasMepamMu 000JIOYEK, a TaKKe HEPErYISIPHBIM XapakTepoOM OpHAMEHTAllMH W 0ojee HU3KUM

KOJIMYCCTBOM BBIPOCTOB Ha 000JI0YKE.
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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 SK3EMIUIpDOB XOpolIed coxpaHHocTu: | 9K3. - 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.

Buntoiicko-/Ixepounckas-642 (unt. 2213.4-2221.6).

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. Huwxne-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, OTKPHITHIMH BO BHYTPEHHIOIO
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 auamerpy obGonouku - 1/1 - 1/5. BHyrpuBHIOBas W3MEHYHMBOCTH NPOSIBISETCS B

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

PacnpocTpanenue. XapbiCTaHCKasi CBUTa BEPXHErO IMOATOPU30HTA HEICKOTO 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 (1. 1571.5 m), Bumoiicko-/xxepounckas-642 (uut. 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 (;at.) — Menko0opo1aBuaThIid.

Tumnosoii Buax — Verruculatasphaera protea, sp. nov.

Muarno3. Cdepuueckue r1naakue  0OOJIOUKH, OPHAMEHTHUPOBAHHBIE  HEPETYNSIPHO
PacHoJIO)KEHHBIMU BBIPOCTaMU-0YrOpKaMH, COJAEpKallUMU TEMHbIE OECCTPYKTYpHbIE YIUIOTHEHUS.
BeipocThl cB0OOOIHO COOOIIAOTCS ¢ BHYTPEHHEH MOJIOCTHIO 000I0UYKH.

Bupgosoii coctaB. TumnoBoii By,

CpaBHenme. biuskue mo Mopdoiaoruu BBIPOCTHI-OYTOPKH XapaKTEpHbI JUIsl MPeICTaBUTENeH
pona Eotylotopalla Yin L., 1987. Onnako, B OT/IMYKE OT MOCJEIHET0, OMUCHIBACMbIE HOBBIC (DOPMBI
UMEIOT 3HAYUTENIbHO OoJjiee KpYIHBIE pa3Mepbl 000JI0YEK, COAEp)KaT TEeMHble YIUIOTHEHUS BHYTPH
BBIPOCTOB, a TAK)K€ OTIMYAIOTCS BHICOKOH BapuabeIbHOCTHIO BBIPOCTOB, MPOSIBIISAIOLICHCS B CTEIIEHU
BBIPQXEHHOCTH M XapaKTepe pacloyioKeHUs UX Ha 000JI0UKe.

Pacnpocrpanenne. Crormkepckuit, Ilpenmatomckuii, 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, »x3. Ne II-5; Bocrounas Cubups, CrOTIKEpCcKUi 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), OpHAMEHTHUPOBAHHBIC HEPETYISAPHO PACIOJIOKEHHBIMH BBIPOCTaAMH-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 HAOMIOJAIOTCA TEMHBIE, OCCCTPYKTYpHBIE YIIOTHEHHs cheprueckoir (HopMmsl,
MOBTOPSIONINE UX KOHTYpHI. J[JIsl mpencTaBuTeNei 3TOro BHUa XapaKTepeH BBICOKUN MOIMMOPQU3M,
MPOSIBIISIONIUICS B CTENEHU BBIPAKEHHOCTH, pa3Mepax M KOJIMYECTBE BBIPOCTOB Ha IMOBEPXHOCTHU
oOosiouek. B wu3ydyeHHOM Marepuane MNPUCYTCTBYIOT O3K3EMIUIPbI OT IIOYTH TIJIAJKUX, 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; npunoxkenue |, XII, ¢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 paiiona, BEpXHUN BEH.
Crapopycckasi CBUTa, peIKMHCKHI TOPU3OHT ceBepo-3amnaia Pycckoii minThl, BEpXHUI BEH]I.

Martepuadn. 64 1enbIx U YaCTUYHO pa3pyLIEHHBIX K3eMIUIIpoB U3 ckB. HakbiHckas-2950 (T.
3062.5 m), 7 sx3emrutsipoB u3 ckB. dromanckasn-2910 (unt. 3415.3-3414.8 M), 12 5K3eMIUTIPOB U3 CKB.
Cpenne-blrpiartunackan-2230 (ri1. 3421.4), 1 sk3emmsip U3 ckB. Bepxueuonckas-96 (ri. 1646.5);

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 — muMpuHa 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. Cdepuyeckue TITaJAKOCTEHHbIE OO0OJOYKM C OJUHOYHBIM KPYIHBIM TpyOuaThIM
BBIPOCTOM IPSAMOYTOJIbHOM (POPMBI, OTKPBITHIM BO BHYTPEHHIOKO I1OJIOCTb.

Bupnosoii cocras. Tunosoi Buz.

Cpasuenne. Ot npeacraButeneii poga Ceratosphaeridium (Grey, 2005, ctp. 232-241, ¢ur.
125-126, 134, 136) omuckiBacMbIe HOBbIE (POPMBI OTIHYAFOTCS] XapaKTEPHOI MPSIMOYTOIbHOI (GopMoit
U 3HAYUTENIbHO OoJiee KPYNHBIM pa3MepoM BBIPOCTA-TPYOkH. B oTinmume oT aBCTpanuiickoro poja
Sticcasphaeridium (Zang. et al., 1992, ctp. 108, ¢ur. 48A-E) 000104kH OpHAMEHTHUPOBAHBI
OJTMHOYHBIM KPYITHBIM BBIPOCTOM.

Pacnpocrpanenune. Hencko-boryoOunckuii, IIpennatomckuit paitonst Boctounoit Cubupw,

HEICKUI TOPU30HT, BEPXHUU BEH.

Bua Uniexcrescentia tubulosa, sp. nov.
[Mpuz. 1, Tabn. XIV, ¢wur. 7-9.
HaszBanme Buaa - ot tubulosus (;1at.) — TpyOuatsIi.
T'onorun — UT'TJ PAH, sk3. Ne 11-6; Boctounas Cubups, Hroiicko-Ileneiimyiickas 30Ha
[TpennmaTtomckoro paiona, ckB. HikHexamakuHckas-849, rio. 1605 m, oOp. 20, np. 3761/1; Bepxuuit
BEH/I, HETICKHI TOPU30HT, BEPXHSIS ITOICBUTA MMAPITUHCKOW CBUTHI.
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Onucanme. Chepuueckue riaakocTeHHbIEe (OPMBI C OAMHOYHBIM TPYyOUaThIM BBIPOCTOM,
CBOOOJTHO COOOIAIOIIMMCS ¢ BHYTPEHHEH IMOJIOCTHI0 000JI0UKU. BBIpOCT KpyIMHBINA, MPSIMOYTOIbHON
¢dopmbl. OKOHYaHHE BBIPOCTa pe3koe, 0e3 cyxeHus. Ilapamerpsl pa3MepoB TOJOTHIA COCTABIISIIOT:
nuamerp obosnouku (d) — 225 MM, BeicoTa BhIpocTa-TpyOKH (h) — 110 MKM, mHpHHA OCHOBAHHS
BbIpocTa (al) — 70 MKM, mMpUHA OKOHYAHHS BhIpocTa (a2) — 90 MKM, OTHOIIICHHE JITTMHBI 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.

Matepuani. 3 LeNbIX SK3EMIUIIpa XOpPOIIEH COXpaHHOCTH M3 CKB. HmkHexamakuHckas-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 OCHOBAHMS BBIPOCTA, &2 — INHPUHA OKOHYAHUSI BHIPOCTA) BUAA

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,
00pa30BaHHbIM 32 CUET HEPABHOMEPHOTO MPUJIETaHUsl K BHYTPEHHEMY TEIy.

Bupaosoii coctaB. Tunosoi By,

Cpasuenne. Ot npezacraBuTencii poga Pterospermopsimorpha otingaercst He BbIACPKAHHOM
1o Mop(}oJI0TuY BHEITHEH 000JI0YKOM, KOTOpasi KMEET BOJHUCTHIN, HEPOBHBIN Kpai.

Pacnpocrpanenne. Crormkepckuii, [Ipenmaromckuii, Hencko-boryoOuHckuii —paiioHBI

Bocrounoit Cubupu, HETCKUii TOPU30HT, BEPXHUN BEH].

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

Ha3zBanme Buaa - ot mutabilis (;iaT.) — ©3MEeHYMBBIN, HEMOCTOSIHHBIN.

Tonorun — UIT'T PAH, sk3. Ne 11-2; Boctounas Cubups, Hroiicko-Ileneimyiickas 30Ha
[Tpeamaromckoro paiiona, ckB. Osepnas-761, . 1879 m, o0p. 210, mp. 1953/4; Bepxuwmii BeHs,
HETNCKUN TOPU30HT, HIXKHSAS MTOICBUTA MAPIINHCKOM CBUTHI.

HMuarno3. Cdepudeckue (Gopmbl, cocTosAmMEe W3 BHYTPCHHETO TeEJA-KarCyldbl M BHEITHEH
o6onouku. Bayrpennee Teno auamerpom 85-365 MM (ronotum — 260 MKM) TIaIkoe, TOJICTOE, Yalle
Bcero cnabo Mmpo3payHoe UM HEMPO3payHOe, BHEITHUI KOHTYpP YeTKH, pOBHBINA. BHemHsas o0omouka
TJIajgKas, TOHKas, »JJacTUYHas, OHA TMPOM3BOJILHO TpUJIETaeT K BHYTPEHHEMY Tely, o0pasys
pa3HooOpa3HbIe MO0 OYEPTaHUSAM IUIABHO 3aKpyrJIeHHBIE moiycdepbl. /lnamerp BHEHNIHEH O0OIOYKH
coctasisiet 120-440 mkm, y ronotumna — 325 MkM (puc. 27).

Pacnpocrpanenne. HuxHss moacBuTa OFOKCKON CBUTHI TUPCKOTO TOPH30HTA, Oeclopsxckas,
BIHAXCKas, XapbICTAHCKasl, KypCOBCKas W MapIIMHCKas CBUTHI HEMCKOTO ropu3oHTa; CHOTIKEepCKHii
paiion, Bumouanckas 3ona [IpeanaTomckoro paiiona, IIpunencko-Hernckas u boryoOuHCKas 30HBI
Hencko-boryoOuHckoro paiioHa; BEpXHUIN BEH.

Martepuadn. JecsATKU LENbIX U YaCTUYHO Pa3pYIICHHBIX SK3EMILIIPOB XOPOIIeH COXPAHHOCTH
U3 CKBakuH: Diinkckasn-3430 (unt. 2241.3-2235.3 M), Hakbeiackas-2950 (. 3062.5 M), dronaHnckas-
2910 (rm. 3414.8 M), Meukckasn-2231 (uHT. 4669.8-4666.35 M), Cpenne-blreiartiackas-2230 (uHT.
3426.4-3420.7 m), Cesepo-lOperunckas-1591 (uat. 1962.3-1958.1 ™M), [lenetigyiicka-750 (ra. 1836

M), 3anagHas-741 (rn. 1820 M), Tamakanckas-806 (uHT. 1584.2-1467 M), -823 (rm. 1536 ™), -826 (1.
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1560.8 ™), HmwxkuexamakuHckas-841 (uat. 1572.9-1570.5 ™), -843 (muT. 1508.7-1499.4 ™), -845
(1571.7-1567.8 m), O3epHas-761 (unt. 1881-1867 ™).

Bicortex mutabilis, sp. nov.

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

Puc. 27. O6muii mi1aH cTPOeHUsI H OCHOBHBIE MapaMeTpbl pa3mepoB (d1-quamMerp BHYTpPeHHEr0

Tesa, d2 — nmaMeTp BHemHei 000J10ukK) Buaa Bicortex mutabilis, sp. nov.

HUTYATBIE BOJOPOCJIN
Otaen Cyanobacteria
Kaace Hormogoneae
Mopsnoxk Oscillatoriales Vines, 1894
Pox Nepia gen. nov.
Ha3Banue poja — 1aHO MO HENCKOMY PErHOHATBHOMY TOPH30HTY, B OTJIOKEHUSX KOTOPOTO
0OHapy>KEHBI OMUCHIBAEMBIE (POPMBI.
Tunosoii Bux — Nepia calycina sp. nov.
JMuarno3. OnHOpsIIHBIE, HEBETBSAIINECS, MHOTOKJIETOYHBIE TOMOIIUTHBIE TPUXOMBI B UEXJIC.
[Ipu pasMHOKEHUU TPUXOMBI PACUJICHSIOTCS Ha OTAENbHBIE YYacTKU (TOPMOTOHHUH), KOTOpBIE 3aTeM
OTIENSIIOTCS. OT HUTH W (OPMHUPYIOT HOBBIE OpraHu3Mbl. ['OpMOroHMM YalIEBUAHOW, pexe
O0o4yoHKOBHIHOW (opMBL. B Tpmxomax coaepkarcs MelkHe CcQepudeckue BKIIOYEHHUS, KOTOpHIC
KOHIIEHTPUPYIOTCS, IPEUMYIIIECTBEHHO, B 00JIACTH COUJICHEHUS COCETHUX TOPMOTOHHEB.
Bupgosoii coctaB. TumnoBoi By,
CpaBuenne. Ot BugoB poma Oscillatoriopsis ornmuuarorcs wameBuaHOW — (HopMoit
TOPMOTOHMEB, HATMYMEM 3€PHUCTHIX BKJIIOUEHUH, a TaKXKe 3HAYUTENIbHO 00siee KpYIHBIMU pa3Mepamu

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

HazBanme Bupa - ot calycinus (mar.) — uwameBuanbiii. Ha3Banue xapakrtepusyer (opmy
TOPMOTOHHSI.

Tonorun — UITJI PAH, 3x3. Ne 1I-7; Boctounas Cubups, Hrolicko-Ileneiinyiickas 30Ha

[TpenmaTomckoro paiiona, ckB. Hmwkaexamakuackas-21301, rin. 1592 m, o0p. 4, np. 2947/2; Bepxuuii
BEH/I, HEIICKMI FOPU30HT, BEPXHSS [10CBUTA NAPIINHCKON CBUTHI.
Juarno3. OauHOYHbIC, HEBETBSIIUECS, IPSIMbIE WM CIa00M30THYThIE, MHOTOKJIETOUHbIE TPUXOMBI B
yexiie. Habmomaemas niuHa ¢parmenTtoB HuTeld - 10 0.8 Mm. Yexon MIoTHBINA, peIKO COXpaHsAeTCs B
uckonaemoM cocrosiauu (tada. XVII, ¢pur. 11). [llupuHa HUTEH BBLACPIKUBACTCS HA BCEM MPOTSHKCHUN
TPUXOMA U JIJISl pa3HBIX 3K3eMIUISIpOB cocTaBisieT oT 48 mo 110 mxm. KieTku KopoTKue, 0JIMHaKOBbIE
o ¢opme u pazmepam, A0 2-3 MKM JUTHHOU. [lomnepednbie meperopoku KJIeTOK YeTKHE, COXPaHSIIOTCS
He Bcerna. PasmHoxenne — BeretatuBHoe. HuTu pacmnagaiorcss Ha OTAEIbHbIE Y4aCTKH — TOPMOTOHHH,
KOTOpBIC 3aT€M OTACISIOTCS OT TPUXOMa M, 00pa3yroT HOBbie opranu3mbl (puc. 19). ['opmoronun
mumHoN 30-52 MKM, OOYOHKOBHIHOW HMJIM YAaIIeBUIHOW (POPMBI, Yallle BCETrO IJIABHO 3aKPYTJIICHHBIC B
OCHOBaHHH U OBaJbHO-YILIOIICHHBIC B BepxHer ee yacTu (tabm. XVII, dur. 1-6). Tpuxomsl comepxar
MHOTOUHCJICHHbIE chepruuecKkue oO0pa3oBaHUsl JTUAMETPOM OKOJO 1 MKM, KOTOpBIE pacroyiararoTcs,
[JIaBHBIM 00pa3oM, B 00JIaCTU COYJICHEHHS] COCEIHUX T'OPMOIOHHUEB, PEXE BIOJb IONEPEUHBIX
IIEPEropo/IoK KJIETOK. B mnckomaemMoMm MaTepuasne BCTpPEUaroTCsd Kak OTJEIbHbIE, HU30JMPOBAaHHBIC
TPUXOMBI, Tak M (parMeHThl KOJOHUN. MaTonogoOHbIe KOJOHMU CIIOKEHBI CIyTaHHBIMH,
HE3aKOHOMEPHO TeperuieTeHHbIMU HUTsMU (Tabsa. XVII, ¢ur. 16).

Pacnpocrpanenme. Ilapmmnuckoit cButhl Hrolicko-Ileneiayiickoir 30Hbl [IpeamaTomckoro
palioHa; XapbICTaHCKas cBUTa BumrouaHckod 30HBI lIpenmaroMckoro paiioHa, HENICKHW TOPU3OHT,
BEPXHHI BEH[I.

Matepuan. JlecaTku (pparMeHTOB HUTYATBHIX BOJOpOCIEH M3 ckBakuH: YalikmHckas-367 (.
1419.7 m), Hwxuexamakunckas- 843 (unt. 1508.7-1499.4 m), -844 (rn. 1706 m), -845 (unt. 1680-1557
M), - 849 (unaT. 1605-1596 M),- 21301 (1. 1592 ™M), -21302 (1. 1590 ™), Bumroiicko-/[>xepOouHckas-
642 (uHT. 2221.6-2169.9 m).
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Pon Talakania Kolosov, 1983
Tunosoii Bux — Talakania obscura.
JAuarno3. MHOropsjiHble, MHOTOKJIETOYHbIC, HEBETBSIIMECS TPUXOMBI, 3aKJIIOUCHHbIE B IJIOTHBIN
yexod. KieTku nmpsmMoyrosibHONW ()OpPMBI, BBITSAHYTHI B JUIMHY. BHYTpH KJIETOK YacTo HaOJIOMTArOTCS
TEMHBIE OECCTPYKTYPHBIC YIUIOTHEHHS, IIOBTOPSIONINE UX (GOPMY.
Bunosoii cocraB. Tuirosoi Buj,.
CpaBHenne. OT MHOTOPSIIHBIX JOKeMOpuiickux Bomopocieit pona Polytrichoides Hermann, 1974,

emend. 1976 oTaHYarOTCS KIIETOYHBIM CTPOCHHEM TPUXOMOB U HAJIMYHUEM OOIIETO YeXia.

Bun Talakania obscura Kolosov, 1983, emend.
[pun. |, Tabn. XX, ¢ur. 1-11.

Talakania obscura: Konocos, 1983, c. 945, puc. 1, ¢ur. 1 a, 6, B; Konocos, 1984, c. 65-66, Tabn. XX, ¢wur. 4, tabn. XXI,
¢wur. 1, Tadm. XXII, ¢pur. 1; Fomybrosa u ap., 2010, c. 12, Tadm. I, pur. 11, 12; T'oxydxosa u ap., 2012, c. 593, ¢wur. 3;
I'onyokosa, Ky3suerios, 2014, c. 139, Ta6un. 1V, ¢ur. 6; Harosuiun, Kounes, 2015, ¢. 754, puc. 4, ¢wur. 1-11.

Talakania diluta: Konocos, 1983, c. 945, puc. 1, ¢ur. 2; Konocos, 1984, c. 66-67, tabn. XXII, dur. 3.

Talakania sp.: Kosocosa, 1990, ta6:. 5, ¢ur. 2.

Talakania diversa: Komocos, 2014, c. 109, ta6a. XVIII, ¢ur. 1

Arctacellularia doliformis: Cranesu4 u ap., 2015, c. 129, puc. 3, dur. 12.

Arctacellularia sp.: Cranesuy u nip., 2015, c. 129, puc. 3, ¢ur. 13.
TI'onorun — UTTABM CO PAH (ctapoe na3panue un-ta 1@ CO AH CCCP), sk3. Ne 87-82;

Poccusi, Bocrounass Cubupb, baiikano-Ilatomckuit peruon, Ilpennmaromckuii paiion, Hroiicko-
[Meneiimyiickast 30Ha, ckB. TamakaHckas-809, unTt. 1364.0-1371.2 ™, mp. 427-81(0); BepxHHI BeHJ,
HETICKUI TOpU30HT, mapuinHckas cButa (Komocos, 1983, c. 945, puc. 1, dur. 1a, 0, B).

Onucanue. MHOTOpSIIHBIE, OJHOTUITHBIE, MPSMbIE WU U30THYTHIC, HEBETBALIUECS TPUXOMBI,
3aKJIIOYCHHBIE B TUIOTHBIM YE€XOJ, PEIKO COXPAaHSIOUIUIiCS B HCKomaeMoM cocTosHuu (puc. 20).
MakcumanpHas JUIMHA (QParMeHTOB HUTEH cocraBmia 4 MM. TpPUXOMBI MHOTOKJIETOYHEIE,
MEPENTHYPOBAHBI B MECTAaX KJICTOYHBIX IMeperopojaok. KileTkn onuHaKoBbIe 1O GopMe B pa3Mepam,
MPsIMOYTOJIBHOM (DOPMBI, UTMHA KIIETOK B 2 pa3a MpeBBIIAeT MUPUHY Uiu paBHa eil. [llupuHa kneTok
— 3-7 MM, qmuHa - 3.5-12 MkM. BHyTpu KJeTOk 9acTo HaONIOAal0TCs TEeMHBIE OeCCTPYKTYpHBIE
VIUIOTHEHHUSI HE SICHOTO TeHe3nca, moBropsitonmme ux (opmy. KonaumdectBo HUTEH B Tmydke
HEIOCTOSIHHO, B cpenHeM coctaBisieT 6-10 sk3emiuisipoB. Tunm pa3smMHOXKEHHMs HE U3BECTeH. B
MCKOMIaeMOM COCTOSTHUHM BCTPEYAIOTCS B BUJE OJMHOYHBIX HUTEH M CKOIUICHHI, YTO YKa3bIBAaeT Ha
CHOCOOHOCTH BOJIOPOCIIEl 00pa30BbIBATH KOJOHUH.

3ameuanme. B cocraBe poxa Talakania Owsuto BhImeneno nBa Buma T. obscura m T. diluta,

KOTOPBIC HMCIIM HIACHTUYHOC MOp(l)OJ'IOI‘I/IquKOG CTPOCHUE U Onu3Kkue pasMEpbl, HO OTINYAINCH
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HaJU4YMEeM Yy TIEPBOTO M3 HHUX TEMHBIX BHYTpUKIETOYHBIX yrioTHeHU# (Komocos, 1983).
[Ipenmonaraercs, dYTo JaHHBIE OOPa30BaHHS SBISIOTCA «MYMHUQUIIMPOBAHHBIMIY OCTaTKaMHU
COJICPKUMOTO KJIETOK, @ UX MPUCYTCTBUE WIIM OTCYTCTBHE B TPHXOMAX OIPEJENISAETCS 0COOCHHOCTIMHU
3aXOpOHEHUSI M TOCIEAYIOUIeH KOHCEpBAallMM MCKOMaeMbIX B Toimle ocaaka. Cka3aHHOE BBHIIIE
M03BOJIICT OOBEIMHUTD BBIJICJICHHBIC paHee TAKCOHBI B OMH 00mwii Bux T. obscura.

Pacnpocrpanenue. XapoicTanckasi, O0kckast cBUTHI CIOTIKEpCKOro paiioHa; XOpOHOXCKas,
XapbICTaHCKasi CBUTHI BUIIIOUaHCKOW 30HBI, TaJlaxCKasl, napluHckas cBuThl Hrovicko-Ilenennyickon
30HBI M TOPTUHCKas cBUTa bepe3oBckoit 30HbI [IpeamaroMckoro paioHa; KypcOBCKas/TapiInHCKas
cButhl boryoOuHckoit 30HBI Herncko-boryoOuHCckoro paiioHa; ?kKecclocHMHCKas cBuTa JleHa-
Amnabapckoro paitona; Bepxuuii Benn (Komocos, 1984, Kepuosckuit u ap., 1985; Konocosa, 1990;
CraneBud u ap., 2015 1 coOCTBEHHbBIE TaHHBIE).

Matepuan. CoTHH 3K3eMIUISIPOB HUTYATHIX BOJIOPOCIIEH XOpoIle U cpelHell COXPAaHHOCTH U3
cKkBakuH: Bumoiicko-/[xepOunckasn-642, (uut. 2221.6-2179.8 M), -643 (unT. 2483-2136 M), Bepxne-
Buntouanckas-611 (uat. 2204-2184.6 m), bysrunckas-664 (1801 m), Ozepnas-761 (unt. 1879.5-1859
M), Yaitknuckas-367 (tin. 1419.7 m), Hmwkaexamakuackas-848 (1. 1571.5 m), -844 (rn. 1706 m), -841
(uHT. 1572.9-1570.5 M), Tanmakanckas-823 (uHt. 1542-1536 M), -824 (r1. 1623 ™), -826 (T1. 1560.8 ™),
-809 (unt. 1371.2-1364.1 m), -815 (unt. 1513.8-1430 ™M), -806 (unt. 1590.3-1467 M), -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 (wHT. 1619.9-1607 M, apmIKHCKAsT CBUTA),
3anagnas-741 (uat. 1820-1796 M, mapmmHckas cBuTa), -742 (unt. 1886.5-1877.8 m), Ilenelinyiicka-
750 (rn. 1836 M), CeBepo-tOperunckas-1591 (unt. 1962,3-1958,1 m), Hakbiackas-2950 (unt. 3066.6-
3062.5 m), dronanckas-2910 (unt. 3415.3-3414.8 M), ckB. YcTb-buprokckas-1 (uat. 3101-3120 m). 3a
npejielaMi M3y4eHHOTo pernoHa Bojopociu 1. obscura oOnapyxkenbl B ckB.Uapumkckas-1 (UHT.

2712.3-2703 M, ?xeccrocuHckas cButa) Jlena-Anabapckoro paiioHa.
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3AKIJIIOYEHUE

B pesysnbrare mpoBeneHHBIX MCCIIEOBAHUN MOTyYeHa JeTalbHAs MHUKPONAICOHTOIOTHUECKas
XapaKTePUCTHKA HWXKHEH TEpPUTreHHOW dacTu ocamouHoro dexia Cubupckoil muatdopmel. B
BUJIIOYAHCKOM, HENCKOM U HIDKHEH YacTH Tupckoro ropu3zoHToB I[Ipenmatomckoro, Hemncko-
boryobunckoro, Crormkepckoro 1 AHa0apcKoro pailOHOB YCTaHOBJIEHO 53 BHJIa MHKPO(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
accoluanuu MUKpO(QOCCUINIA BBISIBJICHBI B CpPEeHEN YacTH HEICKOro ropuzoHTa. B coctaBe Henckoi
OMOTBI OTCYTCTBYIOT KOKKOWJIHBIE (DOPMBI, a BCE OOHApyKEHHBIE HCKOIAEMble MHUKPOOPTaHU3MBI
MOTYT OBITH OTHECEHBI K TpeM (opMaibHBIM moiarpymmam: akpurapxu (80 % oT Bcero BHIOBOTO
pa3HooOpa3usi OOHAPYKEHHBIX TAaKCOHOB), HUTYaTble Bogopociau (13 %) u mnpobremaTHyHBbIC
UCKOMaeMble OCTaTKHU, BO3MOXHO Onm3kue K Hu3muM rpudbam (7 %). B pesynbrare
naueoOnoIornYeckoro u3ydeHuss Mukpodoccunuu Bropo noarpymisl (Nepia calycina, Obruchevella
aff. O. crassa, Obruchevella parva, Oscillatoriopsis sp., Siphonophycus sp., Talakania obscura) 6butn
COTIOCTABJICHbI C COBPEMEHHBIMH TOPMOTOHHEBBIMU ITMAHOOAKTEPUSIMH (CHHE3EICHbIE BOJOPOCIH).
[TpoBeneHo MoHOTpaduuecKkoe U3YyYeHHE U PEKOHCTPYMPOBAH IIUKI PAa3MHOMKEHHUS HOBBIX HUTYATHIX
Bojopocieii Nepia calycina, 4ro mMmO3BOJMIO OTHECTH WX K COBPEMEHHBIM OCIHIIATOPUCBBIM
BoJIOpoCsM, Onm3kuM poay Lyngbia. Mckomaemble MHKpPOOPraHM3MBI, BBIZCICHHBIC paHee B
dopmanbHbiii  pox  Talakania, comocTaBiaeHbI C  MOJUTPUXOMOTO3HBIMH  BOJOPOCIISIMH,
Moposoruuecku OIM3KUM coBpeMeHHbIM poaam Schizothrix u Microcoleus.

B pe3ynbrare paboOThl yCTAHOBJIEHBI 3aKOHOMEPHOCTH pacCHpOCTPAHEHUs acCOlMalui
MUKpOQOCCHINM 10 pa3pe’y U IUIOMAgu. TeppUreHHble OTJIOKEHUS TaJaKaHCKOH CBUTHI,
BIJIFOYAHCKOTO M CaMOW HMXHEW YacTH HEINCKOro TOPU30HTOB COJepkKaT OOeJHEHHble 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 TAKCOHOMHUYECKM PpA3HOPOJHBIE AacCOLMAIMM, COJEepIKallue
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
mukpogoccuuit. Hanbonee 6oraras 118 acconmanus npuypoueHa k Hanbosiee 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 IOATOPU3OHTOB HEICKOTO TOPU30HTA.
IIpeanonaraercs, 4ro HX IOSBIECHUE OTBEYAIOT MAKCUMYMY DPAHHEHEINCKOW M I103JHEHEICKON
TpaHcrpeccuid. BepXHsisi 4acTh HENCKOr0 — HIKHAS 4acTh THPCKOTO (HMOKHSISL TOACBUTA OIOKCKOM
CBHTBI) TOPH30HTOB OXapaKTEPH30BAHBI OOCIHCHHBIMH OMOTaMH, B COCTaBE KOTOPBIX JOMUHHPYIOT
HaHOOAaKTepHH M IpeanoyiaraeMele Husmue TpuObl: accormanus IVa ¢ Oscillatoriopsis -
Siphonophycus sp. u IV6 ¢ Vanavarataenia insolita- Siphonophycus sp. Uckirouenue cocrasisier
pa3pe3 ckBaxkuHbl [lrogaHckas-2910, BckpeIThiii OypeHneMm Ha BocToke Crorjpkepckoro paiiona. 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, W30TOIMHO-TEOXPOHOJIOTMYECKUX U HM30TOIMHO-T€OXUMHYECKHUX
JAHHBIX B BEHJ/3JMAaKAPCKUX OTJIOKEHUSX MHpa IOKa3al, 4TO OpPHAMEHTUPOBAaHHbIE OMOTHI OBLIM
pa3BuThl 630-540 muH. et Ha3zaza. PaciBer akaHTOMOPGHBIX akKpUTapX NpuxoAuTcs Ha uHTepBas 580 -
560 MiH. 5eT, 4YTO COOTBETCTBYET cpenHel vactu sauaxkapus MCIL unm HMKHEN 4acTu BEPXHEro
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 "IPOABHHYTHIX" B
HBOJIIOLIMOHHOM IUIaHE KOMILJIEKCOB IOKa CTPOro HE OIpENEeHbl, OJHAKO MPEAIojaraercsi, 4ro
ABCTPAJIMICKAs, TOPTUHCKAS U HETICKasi OMOTHI SBJIAIOTCS 00Jiee MOJIOJBIMU B CPAaBHEHHH C YPHHCKOMH
U KMTalickuMM KomIiekcamu. [locTeneHHOe COKpallleHHe TaKCOHOMUYECKOro pa3HooOpas3us
aKaHTOMOPGUT OUYEBUIHO Hayaloch Okojo 560-550 muH. neT Hazax W coBmayio ¢ riaobanbHbBIM C-
coobiTuem Illypam-Bonoka. OtnenbHble akaHTOMOPGUTBHL, OUYEBUIHO O0JIaJaBIIME BBICOKOM
aJaNTUBHON CIIOCOOHOCTHIO, MPOJOJKUIM CBOE CYLIECTBOBaHHME J0 KOHIIA IO3/JHEr0 BEHAA W,
BO3MOKHO, TOJHOCTBbIO MCYe3lIW B paHHeM kemOpuu. Komnwisnus mnaneonTonoruyeckux u C-
XeMOCTpaTUrpauIeckux JaHHBIX MO3BOJIMIIA OTPAHUYMUTh JUAMa30H CYIIECTBOBAaHUS HETICKOM OMOTHI
uHTepBanoM 580-560 MiH. JeT.

B ornmume ot cymectByronmux panee mpexactasienuilt (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 paifloHe - M0 KpOBJI€ KA JOJOMHUTOB HIKHEW 4acTH O0apaKyHCKOW CBHUTHI
JaTbHETAUTMHCKOM ceprur. Ha OCHOBE HMCTOPHKO-TEOJIOTMYECKMX JaHHbIX B llaTomMckom paiioHe K
HIDKHEMY OTJIETY BEHJa OTHECEHbl IMAMUKTUTHI JKEMKYKAHCKOW (OOJbIIENaTOMCKOW) CBUTHI, a
TaKXe 3aBeplIalolie JICAHUKOBOE COOBITHE KO3 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 (IlokpoBckuit 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.) M, COOTBETCTBEHHO, OTJIOKEHHUS HIKHEH 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 sKyWHCKoM cepuil [latoMckoro paitoHa, a Takxke
BUJIIOYAHCKOTO U HETCKOT0 FOPU30HTOB LEHTPaIbHBIX pailoHOB CHOMpCKO M1aTopMbl OTHECEHBI K
BEpXHEMy BeHAy. B crparorunuueckux paspesax BeHga BEIL 3TOT BO3pacTHOM MHTEpBaJ MOXKET
OTBEYaTh PEAKUHCKOMY PETHOHAIIBHOMY FOPU30HTY.

ITo 6ocTtparurpaduueckuM JaHHBIM TOprUHCKas Ouora bepe3oBkoil 30HbI [Ipenmaromckoro
paifona otHeceHa k BeHny. (I'omyOkoBa u np., 2010). OTkpbITHE aKaHTOMOP(HONH OUOTHI HETICKOTO
TUIIA B HIDKHEH MOJCBUTE OIOKCKOW CBHTE, IMO3BOJISIET C OMPECIICHHON JI0JIe yCIOBHOCTH IPOBECTH
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
HOBOIro MoKoyieHHs. K JMarHoCTUYHBIM TaKCOHaM BEPXHEH 4YacTH JajJbHETAMTMHCKOIO TOPHU30HTA
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. [Tpeanaraempie BHIBI UMEIOT XapaKTePHBI, MOP(OIOTHUECKH BbIICPKaHHBII O0JIHK, a TaKkKe
OTHOCHUTEJIBHO Y3KHI cTpaTurpapuueckuil 1 MMPOKUil reorpaguueckuii HHTEpBaJl paclpoOCTPAHEHHUS.

[TosiBieHne Hemnckoil OMOTHI B BEPXHEAOKEMOPHICKUX OTIOKeHUsAX Cubupckoil muathopMsl
OTBEYAET  ONpEAEJICHHOMY  JBOJIOIMOHHOMY pyOexXy B  HCTOPUH  Ppa3BUTHUS  JAPEBHHUX
MUKpOOpraHu3MoB. OJHAKO BepPTHKaJIbHOE M JIaTEpajbHOE paclpeneieHrue MUKpoocCuinii B
TEPPUTEHHBIX MOCIEA0BATEIbHOCTAX BUIIIOYAHCKOTO, HENCKOr0 W HIKHEH 4YacTH THUPCKOIo
TOPU30HTOB OMPENEISIIOCh JIOKATbHBIMU YCIOBUSIMH, CYLIECTBYIOIIMMHU B BEHJCKOM OacceilHe Ha

KaXKZIOM 3Tare €ro pasBUTHUA. HOJ'Iy‘-ICHHBIC MNAJICOHTOJIOTHYCCKUC JAHHBIC MMCIOT BA’)KHOC HAYYHOC
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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 - ajekceeBckast 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 CBUTBI

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 TTOJICBUTA 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 OFOKCKOW 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; HUKHSISI TOICBUTA MAPIITHHCKON CBHUTHI.
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.
@dur. 1-7. Appendisphaera tenuis (Moczydtowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, 2005, comb. nov.
@wr. 1-3, 7 - ckB. dromanckasn-2910, rin. 3414.8 m, 06p. 16, mp. 3758/1; HmKHAS MOACBUTA OOKCKOM
CBUTBHIL.
@Our. 4 - ckB. 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.
@wr. 6 - ckB. O3epHas-761, ri1. 1859 m. 06p. 217, ip 1960/1; HUKHSSI TOJICBUTA NAPIIMHCKON CBUTHI.
@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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Tao6mua .
@ur. 1-5. Cavaspina acuminata (Kolosova, 1991), emend. Moczydtowska, Vidal et Rudavskaya,
1993, emend. Moczydtowska, 2005.
®ur. 1 - ckB. Bepxne-Bumtouanckas-611, uat. 2195-2188.3 m. 00p. 7, nip 645/1; XapeIcTaHCKast CBHUTA.
®uwr. 2 - ckB. YaiikuHckas-367, 1. 1419.7 m, 06p. 6, tip. 6/9; napmimHCKas CBHUTA.
@Our. 3,4 - ckB. Tanakanckas-806, unt. 1467-1473.9 M, 00p. 2, np. 1091/3; BepxHssi mOACBUTA
MAPUIMHCKON CBUTHI.
®ur. 5 - ckB. Bumoiicko-/[xepounckasn-642, unt. 2173.1-2169.9 m. 06p. 29, np 878/2; xapsicTanckas
CBUTA.
dur. 6-8. Cavaspina majuscula, sp. nov.
®ur. 6,8 - ckB. HmkHexamakuackas-845, ri. 1571.7 m, o6p. 845/35, dwur. 6 - np. 35/17, ¢ur. 8 -
ronotut, Ne I1-3, mip. 35/10; BepxHsisi MOACBUTA MAPIIMHCKONW CBUTHIL.
®ur. 7 - ckB. YalikuHckas-367, 1. 1419.7 m, o06p. 6, tip. 6/9; napimmHCKas CBUTA.
@ur. 9-11. Cavaspina rotundata, sp. nov.
@wur. 9,10 - ckB. Hmxaexamakurackas-845, tin. 1571.7 m, o6p. 845/35, dur. 9 - romorum, Ne I1-4, mp.
35/1, ¢wur. 10 - ip. 35/11; BepxHsisa MOACBUTA TAPIIUHCKON CBUTHI.
@ur. 11 - ckB. Kenbrmenckas-1, ri. 2648 wm, o6p. K010-22, mp. 22/6; ycTb-mMHXKCKas CBUTA,

Brrueronckuit mporud Mesenckoit cunexiussl, Bocrouno-EBponeiickas miardopma, BepXHHil BEH.
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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 MOJACBHTA
MapIIUHCKOM CBUTHI.
®dur. 2 - ckB. HmwkHexamakuHckasn-845, rin. 1571.7 m, obp. 845/35, np. 35/10; BepxHss moacBUTA
MAPLIIMHCKON CBUTHI.
@wur. 3-7. Ceratosphaeridium glaberosum Grey, 2005.
®ur. 3,5 - ckB. Hmwkaexamakunckas-845, ri. 1571.7 m, o6p. 845/35, dur. 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, ob6p. 741/12, mp. 12/23; BepXHsAS MOJICBUTA MAPIIMHCKOU
CBUTBHIL.
®dur. 7 - ckB. Tamakanckas-823, ria. 1536 M, o0Op. 38, dur. 4 - np. 2128/1; HUXKHAIL MOACBUTA
MApUIMHCKON CBUTHI.
dwur. 8,10. Densisphaera arista Moczydtowska et Nagovitsin, 2012,
®ur. 8 - ckB. HwknHexamakunckas-845, rim. 1571.7 M, o6p. 845/35, np. 35/1; BepXHss MOACBUTA
MapIIUHCKOM CBUTHI.
®ur. 10 - ckB. Hmwkuexamakuuckas-845, ri. 1583 m, o0p. 845/33, np. 33/7; BepXHsisl IMOACBHUTA
MApUIMHCKON CBUTHI.
@wr. 9,11. Densisphaera sp.

Cks. Tanakanckas-823, rin. 1536 M, 06p. 38, np. 2128/1; HIXKHSSA TOAICBUTA TAPUITUHCKOM CBUTHI.
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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, Vidal et Rudavskaya, 1993, emend. Moczydtowska, 2005.
®ur. 6,8,9 — ckB. Hakbinckasn-2950, ri1. 3062.5 m, o6p. H2950-2, dur. 6 - np. 2/14, dwur. 8§ - 2/3, ur. 9
- 2/1; XapbICTaHCKas CBUTA.
@wr. 7 - ckB. CeBepo-lOperunckas-1591, rin. 1960 m, 06p. 1591/4, np. 3682/1, xypcoBcas 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,
3aIlOJTHCHHBIC TUIOTHO MPWICTAIOMUME JPYr K APYry KpHCTaUIaMH NUpHUTa, GUr. 5-2 - OTaeIbHBIC
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.
®ur. 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 - Huwxuaexamakuackas-849, ri. 1605 m, oop. 20, ¢wur. 1, 2 - np. 3761/2, ¢ur. 3,7- mp.
3761/1, dwur. 4 - nmp. 3761/3; BepxHsis MOACBHUTA MAPIIUHCKOW 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; BepxHsist MOICBUTA MAPIITHHCKON CBUTHI.
@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, ip. 3748/1; xapeIcTaHCKast CBHTA.
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Tao6muma VIII.
@wr. 1-6. Tanarium conoideum (Kolosova, 1991) emend. 1993, emend. Moczydtowska, 2005.
CkB. Hmwkuexamakutnckas-845, ¢ur. 1, 2, 4, 6 - rin. 1571.7 m, o6p. 845/35, ¢wur. 1 - np. 35/8, dur. 2 -
up. 35/10, ¢ur. 4 - np. 35/7, dur. 6 - np. 35/9; ¢ur. 3, 5 - rin. 1568.4 M, 06p. 845/40, np. 40/1; BepxHsis
MOJICBUTA MAPIINHCKON CBUTHI.
@ur. 7-11. ?Polygonium cratum (Zang in Zang and Walter, 1992), emend. Grey, 2005, comb. nov.
CkB. Otpannunckas-3141, rn. 2603.4 m, o6p. 11, ¢ur. 7,11 - np. 4354/2, ¢ur. 8-10 - mp. 4354/1;

XapbICTAHCKAasA CBUTA.
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Ta6mumna I1X.
®ur. 1-8. Tanarium longodactylusi, sp. nov.
CkB. HmwxHexamakuHckasn-848, rir. 1571.5 M, o6p. 22, ¢ur. 1, 2, 4 - ip. 3766/1, dwur. 1 - ronotun, Ne
I1-9, dur. 3, 6, 8 - np. 3766/2, dur. 5 - up. 3766/4, dur. 7 - np. 3766/3; BepxHsA MOACBUTA
MAPLIIMHCKON CBUTHI.
@ur. 9. Tanarium aff. T. tuberosum Grey, 2005.
Cks. Hakpiackasn-2950, ri1. 3066.6 m, o0Op. 9, ip. 3748/1; xapeIcTaHCKast CBUTA.
@ur. 10. Tanarium aff. T. megaconicum Grey, 2005.
CkB. Huxnexamakunckas-848, . 1571.5 m, o6p. 22, nip. 3766/1; BepXHsisl IOJCBUTA MMAPIIMHCKON

CBUTHI.
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Tabmuia X.
Our. 1-12. Tanarium tuberosum (Moczydtowska, Vidal et Rudavskaya, 1993), emend.
Moczydtowska, Vidal et Rudavskaya, 1993, emend. Moczydtowska, 2005.
®ur. 1 - ckB. Ditnkckasn-3430, ri. 2241.3 M, 06p. 33, np. 4265/1; xapbicTaHCKas CBUTA.
®ur. 2 — ckB. Ceepo-lOperunckas-1591, unt. 1962.3-1958.1 m, 06p. 1591/4, nip. 3682/1, kypcoBcas
CBUTA.
@wr. 3-11 — ckB. Hakbiackas-2950, ri1. 3062.5 m, 06p. H2950-2, ¢wur. 3, 11 - np. 2/2, ¢wur. 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.
@wr. 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, ILJIABHO
3aKpyTJIEHHBIMU HA OKOHYaHUSIX BBIPOCTAMH.
Cks. Cpenne-blreiattunackas-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, ri. 3414.8 m, o6p. 16, ip. 3758/1; HYKHSSI TOACBUTA OIOKCKON 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
OCHOBaHUU BBIPOCTHI.
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. 1993, emend. Moczydtowska, 2005.
CkB. OzepHas-761, ri. 1879 m. 00p. 211, np 1954/1; HYOKHSSA TTOICBUTA MAPITUHCKOW CBHTHI.
@ur. 11. Tanarium sp. 2. KpymHas o00o0si04ka, OpPHAMEHTHpPOBAaHHAs KOPOTKMMH, CJIabo
W3MCHSFOIIMMUCS IO ITUPUHE BEIPOCTAMH.
CkB. HmxuexamakuHckas-845, rin. 1571.7 m, o0Op. 845/35, np. 35/7; BepXHss MOJACBUTA MAPIIMHCKOM

CBHUTBI.
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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 MEJIKHE B TOHKKE BBIPOCTHI (1-2).
CkB. Tanakanckas-826, ri. 1560.8 m, 06p. 826/20, dur. 1,3 - np. 20/3, ¢wur. 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.
@wr. 8,9. ?Cavaspina sp.1.
Cks. Bepxue-Bumtouanckas-611, unt. 2195-2188.3 m. o6p. 7, np 645/1; xapsicTanckas cButa. Owur. 9.
?Cavaspina sp. 2.

CkB. Bunroiicko-/[xepounckasn-642, uat. 2204-2208 m. o6p. 18, p 656/2; xapbIcTaHCKas CBHTA.
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Taomuma XIV.
@ur. 1. Gen. et sp. indet 2. Coepuueckas o0005I04Ka C HEPETYISIPHO PACIIOIIOKCHHBIMU
KpaTepornof00HBIMU BBIPOCTaMH, ?0TKPBITHIMU BO BHEIITHIOIO cpexay (¢dwur. 10).
CkB. HmwxnexamakuHckas-845, ri. 1583 m, o6p. 845/33, np. 33/1; BepXHss MOJACBUTA MAPITUHCKON
CBUTBHI.
@ur. 2. Gen. et sp. indet 3. Kpynnas nmomuronanbHas 000J104Ka.
Cks. Ditukckas-3430, ri. 2241.3 m, 06p. 33, np. 4265/1; XxapbICTaHCKas CBHUTA.
@wur. 3. Gen. et sp. indet 4. Chepuueckas 060109Ka ¢ MEIKHUMU OYTrOpKaMU-MOPITHHKAMH.
CkB. Yaiikunckasn-279, ri. 1803 m, o6p w1803, np. 1803/1; mapmmHckas cBUTA.
@ur. 4-6. Gen. et sp. indet 5. ?llomuronanbHas 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.
@ur. 5 - ckB. 3amagHas-741, rn. 1820 m, oOp. 741/12, mp. 12/28; BepXHsAa MOJCBUTA MAPIIMHCKON
CBUTBI.
@wr. 6 - ckB. Hakbiackas-2950, rir. 3062.5 m, 06p. H2950-2, dur. 6 - np. 2/5; xappicTaHCKast 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, np. 611/2; BepxHsis MOACBUTA MAPIIHHCKON
CBUTBHI.

@ur. 9 - ckB. Yailikunckas-367, ri. 1419.7 m, o6p 6, nip. 6/19; mapmmHckas 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-blreiartunckas-2630, ri. 3421.4 m, o6p. cb13421.4, nip. 12; piHaxXCcKasi 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. Hmwkaexamakuuckas-841, ri. 1572.9 m, o6p. 469-82, np. 1345/1; HWKHSS MOJACBUTA
MApUIMHCKON CBUTHI.
@ur. 7 - ckB. {romanckas-2910, ri. 3414.8 M, 00p. 16, np. 3758/1; HIKHSS I0ICBUTA OFOKCKOW CBUTHI.
®dur. 9 - ckB. Tanmakanckas-823, rin. 1536 M, oOp. 38, mp. 2128/1; HKHSSA MOJACBUTA MAPIIMHCKOMN
CBUTBHIL.
@ur. 10 - ckB. Tamakanckas-806, uaT. 1584.2-1579.6 M, 00p. 3, mp. 1093/2; BepxHssA MOACBHUTA
MAPUIMHCKON CBUTHI.
®ur. 11 - ckB. Hwkuexamakuackas-841, rin. 1570.5 m, ob6p. 470, np. 1340/3; HMWKHSS MOACBUTA

HapIHHHCKOﬁ CBUTHI.
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Taomuma XVI.
@wr. 1,2. Leiosphaeridia minutissima (Naumova, 1949), emend. Jankauskas, 1989.
Cks. ronanckan-2910, ri. 3414.8 m, 00p. 16, nip. 3758/1; HukHsist 10ACBUTA OIOKCKOM CBHTHI.
@wr. 3. Leiosphaeridia crassa (Naumova, 1949), emend. Jankauskas, 1989.
CkB. Ozepras-761, 1. 1879 m. 06p. 210, ip. 1953/4; HuKHSSA TOJACBUTA MAPITUHCKONW CBHUTHI.
@ur. 4-6. Leiosphaeridia tenuissima Eisenack, 1958.
@ur. 4 - ckB. lromanckas-2910, rin. 3414.8 M, 06p. 16, np. 3758/1; HIKHSS IOICBUTA OFOKCKON CBUTBHI.
®ur. 5 - ckB. Bepxnedonckasn-96, ri. 1666 m, 06p. 14, ip. 2109/1; Taynaxckasi cCBUTA.
®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; BepxHsis 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.
@Our. 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. HmwxkHexamakunckas-845, ri. 1568.4 m, o6p. 845/40, np. 40/1; BepxHssA MOJCBHUTA
MAPUIMHCKON CBUTHI.
@ur. 15 - ckB. O3epHas-761, rn. 1879 M. o6p. 210, mp. 1953/4; HIKHAS NMOJCBUTA MAPLIMHCKON

CBUTBI.

157



Tabnuua XVII

158



Taomaua XVII.

Otaen Cyanobacteria
@ur. 1-14. Nepia calycina, sp. nov.
®dur. 1-6 — roBeHWIbHBIE (OPMBI, OTICIUBIIUECS OT ‘“‘MaTEPHHCKOTO” 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. HuwkHexamakunckas-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 - np. 3792/1; ¢ur. 8 — ronotwu, 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.
®uwr. 1 - ckB. roganckas-2910, ria. 3414.8 m, o6p. 16, ip. 3758/1; HUXKHSASI TOJCBUTA OIOKCKON CBUTHI.
®ur. 2, 3 - — ckB. Hakbiackas-2950, ri. 3062.5 m, o6p. H2950-2, nip. 2/20; xapbIcTaHCKAasi 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" MHOTOKJIETOUHBIM TpuxoM, ckB. CeBepo-FOperunckas-1591, rin. 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, TINO0 MHOTOKIIETOYHBIE TPUXOMBI CHHE3EJICHBIX BOJIOPOCIIEH, KIETKH B KOTOPBIX ObLIN
pa3pyleHsl Ipy TOCTMOPTAIBHOM 3aXOPOHEHUH.
@ur. 5,6 - ckB. Bepxne-Bwmouanckas-611, unat. 2195-2188.3 M. 00p. 7, np. 645/1; xapeicTaHCcKas
CBUTA.
@ur. 7-10. Siphonophycus sp.2. Y3kue (5-15 MKM) IriagKue HHUTH, COMOCTABIISAIOTCS C YEXJIAMH MU
TPUXOMaMH CHHE3EJICHbIX Bojaopocieil. dur. 7,8 - ormenbHble HUTH, ¢ur. 9,10 - KOpKOBUIHBIC
MaTonoJ00HbIE 00pa30BaHUS.
@ur. 7 - ckB. Kypynrckas-2772, unr. 2017-2010 M, o6p. 2772/6, np. 3693/1; BepxHss MOICBHTA
MapIINHCKON CBUTHI.
@wr. 8 - ckB. Menkckas-2231, rir. 4515.5, 06p. 16, np. 2851/2; xapsicTaHcKast CBUTA.
®ur. 9 - ckB. HmwxHexamakuHckasn-845, rin. 1568.4 M, o6p. 845/40, np. 40/20; BepxHssi MOACBUTA
MapIIUHCKON CBUTHI.

@wr. 10 - ckB. YaitkuHckasn-367, Ti1. 1419.7 m, 0o6p. 6, tip. 6/9; mapmmHCKas CBHTA.
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Tabmana XX.
Otaen Cyanobacteria

@ur. 1-11. Talakania obscura Kolosov, 1983, comb. nov.
@wr. 1, 7 — ckB. Ycrb-buprokckas-1, uat. 3101-3120 M, 06p. 54, np. 842/1; Toprunckas csuta. dur.
2,4,6 — ckB. Tanakanckas-823, ¢wur. 2,4 — 1. 1537 m, o6p. 38, dur. 2 — np. 2128/4, dur. 4 — up.
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; xapeicTaHCKas CBHUTA.
@ur. 8,9 — ckB. Hroganckas-2910, ria. 3414.8 m, o6p. 16, mp. 3788/1; HMXKHsIS TOACBUTA 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; BepxHss MOACBUTA MAPIIMHCKON

CBUTHI.

Ipunamule cokpawenus: O — "toBennnpHas" hopma, 3D — "3penas” dpopma.
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Tabnuuya XXI
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Taomuma XXI.
@ur. 1-11. Gen. et sp. indet 6. KpynHsie, oBalibHBIC KICTKHU, MPEIIOJIIOKHTEIBHO COSANHSIIONIMECS B
LETMOYKH; COMOCTABIISIOTCS ¢ HUTYATBIMU BOAOPOCIISIMHU.
®ur. 1-8 - ckB. Meukckan-2231, ri. 4515.5 m, 06p. 16, dur. 1,7 - np. 2851/2, dur. 2-5 - np. 2852/3,
¢wur. 6,8 - ip. 2852/4; xapbICTaHCKasK CBHTA.
@ur. 9-11. Cks. Ceperosckas-1, 1. 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-Bwmrouanckas-611, unar. 2195-2188.3 m. 00p. 7, nmp 645/1; xapeicTaHCKas
CBUTA.
@ur. 10 — ckB. Tanakanckas-806, uHT. 1584.2-1579.6 M, 00p. 3, mp. 1093/1; BepxHss MmoACBHUTA

MAPLIIMHCKON CBUTHI.

169



100 mMkm
(=]

Taonuua XXIII

170



Taomua XXIII.

MukpoopranuszMsl ?rpuOHOM PUPOIBI
@ur. 1. Caudosphaera expansa Hermann et Timofeev., 1989.
CkB. Bepxne-Bumouanckas-611, uat. 2195-2188.3 m. 00p. 7, np 645/1; XxapeIcTaHCKast CBHTA.
dur. 2-6. Vanavarataenia insolita Pjatiletov., 1985; comocraBusOTCs € COBPEMEHHBIMU
XUTPUIUCBBIMU TPUOAMHU.
@wr. 2,3,5,6 - ckB. Kypynrckas-2772, unt. 2017-2010 m, 00p. 2772/6, nip. 3693/1; BepxHsis MOACBUTA
MapIINHCKON CBUTHI.
®ur. 4 - ckB. YaiikuHckasa-367, 1. 1419.7 m, 06p 6, rip. 6/5; mapmuHCKas CBHUTA.
dwur. 7, 8. ?Vanavarataenia sp.

Cks. Yaiikunckas-367, rin. 1419.7 m, o0Op 6, pur. 7 - np. 6/8, ¢ur. 8 - mp. 6/14; napmmuHckasi CBHUTA.
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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 PAa3HBIM CTAUSIM
Pa3MHOKEHHUSI OJHOTO OpraHHU3Ma.
Cks. Tamakanckasn-806, uat. 1593.5-1590.3 M, 00p. 4552, mip. 1405/2; HUKHSISI TOACBUTA MAPIIHHCKON

CBUTHI.
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Tabnuya XXV
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Tabmuia XXV.
Our. 1-3. Gen. et sp. indet 7. OsanbHble O000JIOYKH, HECYIIME HA OIHOM, JIHOO JBYX
MIPOTUBOTMOJIOKHBIX TIOJTIOCAX KOPOTKHE, TOHKHUE, 3a0CTPEHHBIC Ha KOHIIaX BBIPOCTHI.
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 ¢ OJUHOYHBIM, 3aKPYIJICHHBIM Ha KOHIIE
MATBIICBUIHBIM BBIPOCTOM.
CkB. Hmwxuexamakunackas-848, . 1571.5 m, o0p. 22, nip. 3766/1; BepXHsisl IOJACBUTA MMAPIIMHCKON
CBUTBHIL.
@wur. 5. Gen. et sp. indet 9. OBanbHas 000104Ka, HECYIIAst JIMHHBINA BBIPOCT.
Cks. Tamakanckas-806, unt. 1584.2-1579.6 M, o6p. 3, np. 1093/2; BepxHss MOACBUTA MAPIIMHCKOU
CBUTHIL.
@ur. 6. Gen. et sp. indet 10. OBanbHas 000J0YKa, HECyIas JJIMHHBIA TOHKHN BBIPOCT. BhIpocT
3aKJIIOYEH B JOMOJIHUTEIBHYIO 000IOUKY.
CkB. Hmwxnexamakunckasi-844, ri. 1706 M, o0p. 6, mp. 1856/1; HUXKHSS MOACBUTA MAPIIMHCKON
CBUTBI.
@ur. 7. Gen. et sp. indet 11. OBajpHas 000I0YKa C JJIMHHBIM TOHKHM BBIPOCTOM, 3aKJIIOYEHHAS BO
BHEIIHIOIO TOHKYIO 000JI0UKY.
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 wiK ranteneBuaHas Gopma, Hecyiast eIUHHYHBIC, IJIABHO
3aKpYTJIECHHBIEC BHIPOCTHI-BBICTYIIbI, OTKPBITHIE B MOJIOCTH OOOIOUKH.
@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 ouepraHusM (opma, HeCylas KpaTeporogo0HbIe
o0pa3oBaHus, ?0TKPBITHIE BO BHEIIHIOK CPETy.
CkB. Bepxwuentoiickas-780, rin. 1523.8 m, 06p. 670, np. 1309/2; HmXHSS MOACBUTA MAPITUHCKON

CBUTHI.
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[IPEJIIATOMCKUI PAUOH
BEPE30BCKA I 30HA

VYere-buprokckas- 1
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1 [ J2[@a]3[@8 |4 [@9]5[@®]6 [ |7 [@D]8[a]9 [@]10

Tabauua 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.

Yerb-buprokckas-2
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B ¥
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o I
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& 3 8
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2 E S
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Blokckas | HKHRS | 2798.1-2808.2 ° 2(va)
3 OpraHnyeckoe BeLLeCTBO He BbISIBIEHO
TOPTVHCKASs | HibkHsS 3121.7-3126.0 p
3126.0-3135.3 | OpraHuyeckoe BeLLEeCTBO HE BbISBIEHO

Ta6auna 2. Pacnpocrpanenune MUKpogoccuiuii B CKB. Y cTh-buprokckas-2.

179



Accounaunsi

Accounauusi

(V)

(V)
(V)

(V)

ds paovydsipuaddy

D.ANISQO PIUPYDI]

¥ “1oput ds 12 ‘uary

‘ds snodydouoydig

ppjosut vydiowrsdoutiadso.al g
puiIsSINUd) vIpLivYdso1d T
punssynuiw vipLiavydsoidy
voynonl vipriavydsora

DSSD.AD DIPLIGDYSO12T

VMHOII QI9HIIOLULOR ]

exuneado genHarndodo o

Cks. Yaiikuuckas - 279

(V)

IMPEAITATOMCKHNHN PANOH
HIOMCKO-IIEJIEMIYNUCKAS 30HA

CHUJINH

Mukpodoc-

my6uHa,m

ckB. Yaiiknuckas-367

1680
1682
1700
1720
1735
1764
1803
1813
1910
1928
1950

L 1apui “ds jo ‘uary
DANISGO DIUDYDID]

‘ds s1sdoriop)12s0)
‘Aou “ds ‘pu1dApo vidayn

‘Aou ds ‘psojngny pyuadsa.LIXa1UN)

‘ds wnipriovydsos.ipuiorin,
ds wnip11ovydsow.aa)

‘Aou “ds ‘pynosnlvwr purdspany)
pppuIUNOD PUIASPAD))

‘ds vaavydsonas

‘ds DIUDIDADADUD

‘ds snodydouoydig

va.nd vjjaadyon.q()

DSSD.AD DIpLI2DYdS0127T

‘ds wnipriavydsijjouy

pp1josu1 vyd.iowisdoutiaodsoad)g
pulIssInua) vipLiavydsoia
puiissynuiu vipriavydsord |
voynovl vipriavydsora
wnuixpur wniprLipydsijjouwyy
VMHOIT QI9HIIIOLULIR ]
exunerdo senHorndodo of

MNMopnceuta

Mukpo-
thoc-
CHJIHH

my6wu-
Ha,m

HWXHAA

MecrtHas
cTpaturpadudeckas
cxema

Csuta

(YankunHckas
Tonuwa)
Tanaxckas
TanakaHckas
MecrtHast
cTparurpaduueckas
cxema

napLUMHcKas
Ta6auna 3. Pacnpocrpanenne mukpodoccuiuii B ckB. Yaiikunckasn-279 (Illemun u ap., 2011).

Moa-
cBUTa

180

1419,7
1443

1459,3
1477,5

BEpX-
HASA

Csuta

napLunH-
ckas

Ta6auua 4. Pacnpocrpanenue mukpodgoceuauii B ckB. Yalikunckas-367.



Accounaumsa

CkB. Bepxuentoiickas - 780

va.vd vjjaadyon.iqo)

‘ds s1sdoriop]12s0)
kuHed0£edQO QITHIHEIIIOY
€1 Jopui “ds jo ‘uar

vsuvdxa v.iovydsopnn))
wWnso.4oq]3 wnipriavydsoin.aa))
DIPUIUNID DUIASDAD))

pununu viavydsipuaddy

smuaj vavydsipuaddy

‘ds vsnfiavp

D.NISQO PIUDYDID]

DUIISSINU2) DIPLI2DYSO12T
wnpLpydsvlvpyy - vipupyyvT I3 X9
VHOII QIIHAIFOLULOR ]

“ds snaodydouoydig

ppjosur vydiowisdouiadsola) g
UIUH QIMWHIOTdo oH ‘Qragonadaey]
putIsSynui pip1IvYdso1d]
voynovl vipriovydsora

DSSD.AD DIPLIVYASO12T

‘ds pipriavydsora

exuneado xeHHarndodo oy

)
IR

9
.

.

L]

Muxkpo-
¢hoc-
CHJIHH
my6un-
Ha, M

1476,5

1483,2

1494,5

1512,6

1520,8
1523,8

1525,8
1537
1559

1565,5

1573,9

1579,9
1582

Mop-
cBuTa

HWX-

HAA

4yeCKas
CcxXema

MecTHas
cTpaturpadu-

Csuta

napLumH-
ckas

Ta6auna 5. Pacnpocrpanenne mukpogoccusmii B ckB. Bepxuenroiickasi-780.

CkB. Tanakanckas-801

Acconmanms

2?09

IDIHOIMI OIIHIIOLULIR ]

ULUH OMWHIRTAdIO0 OH ‘OrgoHdd e[|
EuHRE0£RdQO JIIHI UL OY]

‘ds s1sdo1.iojp]1250)

—
o
®
)
<
<
Q
=
<
&
‘ds snodydouoydis | M
puiISSINUd} PIPLIGLYAS012T | o ﬁ
pusSyNUI vIpLvYdso1dT | e @
vononl vipriovydsord7 | e m
DSSDAD DIPLIDDYASO12T | o UM
wnso.aqny ‘J “}Je wniuny | e M
‘aou “ds ‘vypjnosagnioav.a vjndo1ojd1oq | e m
‘aou “ds ‘vippunjo. purdsvany) . W
- =
smua} vaavydsipuaddy . =)
(="
sipuv.a3 vaavydsipuaddy | e M
p=
g E =
S 3 = | < =
QO S | o0 )
=" = ~ =
= S| = <
= > =
& =
—~ 2]
2
=
< = =
£ . ©
3 S5 E| 2
S Ew =8 5| M~
E e = T | ©
o < QO
g E5 .| &
= m g M = M
< = (3 g =
o
= =) ool @
(3} O |8 <
[

181



CkB.Tanakanckasn-803

Accoumarnus

exuneado senHarndodo o
IDHOIMI QI9HIIOLULIE ]

wnip14avydsvlvpy - vIPULYYDT 43 X2

ULUH QMWHIRITAdLO OH ‘dragoHddIe[]] .
DJ1]OSUI DIUIDIDADADUDY .
ppjosur vydiowisdowiadso.a) g o
voynonl vipriavydsora .
‘ds snodydouoydig e
pulIsS1ud) viprdvYdso1d i
puiissynuI vipriavydsod | ot
DSSD.D DIPLI2DYASO12T ——o
LN
g E Slonfey
g5 = |F|&]@a
5 |2 |Z[2
M a o} .|.. 1 .|_.
= [T
= G |ai| |
AR
== —
= =
< < | R 1
Z ! % w
S g E Z| A%
o alal Q=
m = = ol o &
= = < m
S 2
oS Y
SES - |38
g S |3|E 8
Q, ) X m. by
5 O (2|5
O | =

Ta6auna 7. Pacnpocrpanenue Mmukpodoccuiuii B ckB. Tanakanckan-803.
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Ta6auna 8. Pacnpocrpanenune mukpodoccniuii B ckB. Tanakanckan-804.
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CkB. Tanakauckasn-806
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HEIICKAS BUOTA

Ne Takcon KpaTkoe onucanue HOBBIX
/i bopm/KoMMeHTapuu
I'PYIITIA MUKPOD®OCCUJINU
ITOJAI'PVYIIITA ACRITARCHA EVITT, 1963
OpHaMEHTHUPOBAHHBIE 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 H  MHOI'OYHMCIICHHBIC,
0oJiee MEJIKHE U TOHKHE BBIPOCTHI. HoBrrit poa.

37 | Gen. et sp. indet 2. Ctepruueckast  obomouka ¢  HEpETYISIPHO
PACIIOJIO0KEHHBIMU KpaTepOHO,I[O6HBIMI/I
BbIpocTamMu. HoBbli po.

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 HEPETYIAPHO
PacCIoJI0KECHHbBIMU KpYyIHbBIMH, IJIaBHO
3aKpPYTJICHHBIMHA BbIPOCTAMH-BBICTYIIAMU.
IIpennonoxuTeabHO 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
TTIOJATPYTIITA HUTYATBIE BOAOPOCIIN
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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ITOAT'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

Moczydlowska, Nagovitsin, 2012; ¢uwur.
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; Tadmn. 1V, dwur. 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; Harosumma u

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

BopobbeBa u np., 2008; puc. 2a; ['omyOkoBa
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; ¢uwur.

Mengeosphaera sp. 2;
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8L,M.

TpeyroJyibHast
OCHOBaHHH BBIPOCTOB

IUIOIIAKa B

?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” | Tomy6kosa u 1p., 2010; Ta6mn. 1V, ¢dwur. 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
Bricokas
Hpeuenax BHUAa

BapI/Ia6I/IJ'II)HOCTI> B

Dicrospinasphaera sp.

BopobseBa u np., 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 CTPOCHHSI 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 Mopdooru-
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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