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HoBble faHHbIe NO GuocTpaTUrpaduun 1 reoXMMmnK, a TakxKe aHain3 NpPeXxHux crpaturpaguyec-
KUX 1ccnesoBaHNMiA NO3BOMNIN NEPECMOTPETb HEKOTOPbIE CNOXUBLUMECS MPEeLACTaB/EHUS O CTPOEHUN
norpaHnYHbIX TO/LL OpAOBMKa K cunypa EBponeiickoro CeBepo-BocToka. BnepBsble NaneoHTONOrM-
YeCcKM 060CHOBAHO MPUCYTCTBME 06Pa30BaHWn BEPXHEro opAoBMKa Ha rpsage YepHbiwesa. Koppens-
LMA pa3pesa NnorpaHnYHbIX OTI0XKEHWIA OpLOBMKA 1 cuypa MpunonspHoro Ypana v paspesa Jo6c-/IMHH
Mo AaHHbIM M30TOMHOro aHaimnsa 6*3C ykasana Ha NMPUCYTCTBME B YpasbCKOM pa3pese C/10eB BO3pac-
Ta XUpHaHTa.

KntoueBble CnoBa: OpLOBUK, CuUyp, Bpaxmonogbl, koppenauus, noronua 3°C, EBponeickuin
Cesepo-BocTok.

ORDOVICIAN SILURIAN BOUNDARY DEPOSITS
OF THE EUROPEAN NORTHEAST

T.M. Beznosova
Institute of Geology, Komi Science Centre, Urals Branch of RAS

Recent data of biostratigraphy and geochemistry and analysis of previous investigations on stra-
tigraphy allow revising some existing ideas about constitution of boundary strata of Ordovician and
Silurian of European Northeast. Occurrence of Upper Ordovician formations on the Chernyshev Ran-
ge was first justified from the paleontological point. The correlation data of the section of Ordovici-
an and Silurian boundary deposits of the Subpolar Ural and Dob’s Linn section show occurrence of

Hirnantian layers.

Key words: Ordovician, Silurian, brachiopods, correlation, isotopes 6*C, European Northeast.

OnpegeneHuve rpaHnLbl OpLOBUKA U CUNY-
pa Ha Bcem EBponeiickom CeBepo-BocToke u, B
YyacTHOCTU, Ha page YepHobiwesa n MNpunonap-
HOM Ypare Bbl3bIBAET AUCKYCCUM B TeYEHME MHO-
rnx gecatmnetuii [A. YepHos, I. YepHos, 1940;
PaabeH, 1959; MapkuH, 1960; MNeplmHa v ap.,
1971; OnopHele..., 1987; besHocosa, 1994; bes-
HocoBa, MsHHUK, 2002; Beznosova et al., 2002;
besHocoBa 1 ap., 2004, n gp.]. B kayecTse rpa-
HULbI MeXay OpPLOBMKOM W CUIYpPOM npeafiara-
NOCb HECKO/IbKO YpOBHe. Ho nocnegytowve uc-
CfefoBaHnA, Kak rnpaswno, nokasbisanum, 4To Bce
3TV YPOBHW B peasibHOCTU OrpaHN4MBatoTCs op-

[OBVKOM, a rpaHuLy cnefyeT MCKaTb BbilLE MO
paspesy (puc. 1).

BepxHeopAoBUKCKME U CUNypUIiCKMe 06-
pa3oBaHus MOBCEMECTHO MpeACTaBieHbl CXOA-
HbIMW B MTO(aLanbHOM OTHOLLEHUM TONLAMM
KapboHaTHbIX MOPOZ4, Cpefan KOTOpbIX npeobna-
[aloT cepble M TEMHO-Cepble AONOMUTLI NAUTYa-
TOro CNOXKEHUA, 3aK/ovatoLLve pasHoo6pasHble
OCTaTKM MCKonaemon thayHbl. AHanu3 cTpaTu-
rpatMyeckoro pacnpeaeneHns 0CHOBHbIX Fpymnn
6eHTOCa MoKasan BefyLlyto ponb 6paxuonog B
naneoLeHo3ax BepXHero opAoBMKa U cunypa.
Bpaxuonogpbl, XxapakTepusyroLine ToNWM BepX-
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HEro OpAoBMKa U HWKHEro cunypa, NpescTas/e-
Hbl NPeVMYLLEeCTBEHHO accouuaumsMmn neHTame-
pua, KoTopble 06HapyXnBaroT 60/bLIoe MOpPKho-
NOrNYeckoe CXOACTBO. BO3MOXHO, YTO OTCYTCT-
BME YETKWUX BUAMMBIX MU3MEHEHWI cocTasa (ay-
Hbl U CXOACTBO /IMTOMIOMMYECKNX XapaKTepUCTUK
SBU/IOCb NPUYNHONM OLUMBOYHBIX MpPeACTaBNeHWiA
0 MocnesoBaTe/IbHOCTM U BO3pacTe TOAL, Cna-
rarowmx norpaHNYHbIe OT/IOXKEHWUA OPLOBMKA U
cunypa Ha NPOTAXEHWUMN [/IMTENIbHOTO BPEMEHMU.

Mpobneme pacyneHeHUs CUNYPUNRCKUX
TO/LY, rpagbl YepHbilleBa NMOCBSALLEHO MHOXECT-
BO Ny6amKaLmii, cpean KOTOpbIX BblAensercs
mMoHorpadgus A.W. MepimHoit «Cunypuinckme u
[EBOHCKME OT/IOXeHUA rpaabl YepHblleBa»
[1962], B KOTOpOI noaBefeHbl UTOMM MHOTONET-
HUX WUCCNefoBaHWM, CyLLeCTBEHHO KOHKPETU3W-
poBaHa cTpaTurpauyeckas cxema cuiypa u
MPOBeAEHO COMOoCTaB/ieHWe CUNYPUACKUX OT/O-
XEHUM rpsabl YepHbllleBa 1 Npuerarowmx Tep-
putopuid. A.W. MeplunHa, Kak 1 MHOrve apyrve
nuccnegosarenu, B Tom ymcne A.A. YepHos, cuu-
Tana, yTo «... Ha rpsge YepHbiwesa 13 naneo-
30MCKMX OTNIOXEHWUI CaMbIMW LPEBHUMU ABNA-
toTcs cunypuiickue» [MeplunHa, 1962, c. 14].

Ha Bbixofbl 6051ee ApeBHUX, OPLOBUKCKMX
TO/ILY, B LEHTPa/IbHOM YacTu rpagsl YepHbillesa
nepsbiMn ykasanm C.A. KHases n b./. Tapba-
eB [1961]. OHM NpeanoNoXUTENbHO OTHECN K
OPLOBWKY Nayky A0SIOMUTOB C NPOCNOAMU /K-
HUCTbIX LO/NOMWUTOB, apruisIMTOB N U3BECTHAKOB
MOLLLHOCTbHO He 60/1ee 150 M, pasBuTyto Ha p. Yce.
AHanM3 NpeXxKHWX MccnefoBaHnii No cTpaTurpa-
(1K 1 NOMyYeHHbIE HOBbIE AaHHble Mo Gpaxuo-
NMoAoBOI 6MocTpaTurpagmyeckoin nocnemosa-
TeNIbHOCTW MO3BOJIU/IN NEPeCMOTPETb HEKOTO-
pble CMOXMUBLUMECA MPeLCTaBNeHns 0 CTPOEHUM
HWXKHECWUYPUIACKOTO paspesa W MaseoHToNoru-
YeCKM [J0Ka3aTb Ha/mume OT/IOKEHUI BepXHero
opfoBuka (awwrunna) Ha rpage YepHbiwesa [Ca-
nenbHWKoB, besHocosa, 1980; be3Hocosa, 1985,
1994, 2003; O6bACHUTENbHAS. .., 1994].

MepBble fOKa3aTe/IbCTBA NPUCYTCTBUSA OT-
NOXEHWIN BEPXHEro OpLoBUKAa B LEHTPasibHOW
4acTu 1 Ha tore rpsagbl YepHbiwesa Obiam nony-
YeHbl HAMW B pe3ynbTaTe U3yYeHWUs KONIeKLui
Bpaxuonog, cobpaHHo B pasHble rogsl A.W. Mep-
lwmHoi, A.N. AHTOLWKWHON, C.B. MeflbHUKOBbIM
n B.Bn. MeHHepoM 13 TO/LL, BO3PAcT KOTOPbIX
TPaAMLMOHHO cuMTancs nnaHhoBepuiickum. Ha-
psgy ¢ cunypuiickumn 6paxuonogamn Virgiana
barrandei Billings B konnekumun 6binn ycTaHOB-
NeHbl Takxe Proconchidium muensteri (St. Jo-

seph) n Holorhynchus sp., ykasbiBatoLLme, Ha op-
[OBUKCKMNIA BO3pacT BMeLLarowmx ux tonw, [Ca-
nensHWKoOB, besHocosa, 1980]. OnucaHue paspe-
3a Yca-246 npusefeHo B MoHorpadguu A.U. Mep-
LUNHOW [1962], rae Ha OCHOBe aHasM3a McKorae-
MO (hayHbl, B TOM Yucne Gpaxmornos, Bo3pacT
nopoj, crnaratoLimx 3TOT paspes, onpefenieH Kak
nnaHgosepuincknin. Mo A.W. MeplunHoid, paspes
Yca-246 npefAcTaBNseT cO60i Ceputo CKNagokK ¢
HapyLUeHHOW nocnefoBaTe/lbHOCTbI0 YaCTUYHO
6pekunpoBaHHbIX cnoes (puc. 2). Cnaratowme
paspe3 nauTYaTble CBETNO-KOPUYHEBATO-OeXe-
Bble JO/NOMUTbI, 3aK/04aKT NPOCION U NINH3bI
c Tabynatamu, 6paxuonofamu, KpUHOUZEAMU W
ractponogamu. K BepxHemy OpLOBMKY MOXHO
yBEpPEHHO OTHECTW cnou ¢ 6paxuonogamu Ho-
lorhynchus sp., a Takke ¢ koHogoHTamu Belo-
dina stonei Sweet., 06HapyxeHHble C.B. Menb-
HUKOBbIM (YCTHOE CO06LLeHNe). [JonoMUThbl, 3a-
neraroLme BblLLe TO/LLM C NO3LHEOPAO0BUKCKNMU
Holorhynchus sp., 3akntoyatoT 6paxuonogbl Ra-
finesquina stropheodontoides Savage, BrnepBble
OTMeYeHHble Ha TeppuTopuX rpsaabl YepHbiwe-
Ba, BCTpevaroLmecs B OT/IOKEHUAX BEPXHEro
OpfoBMKa (awrnnna) n HWkHero cunypa Cesep-
HON AMEPVKM N HWKHEro cuiypa apxunenara
CeBepHas 3emnd. Boiwe cnoes ¢ Rafinesquina
nosenstoTca V. barrandei Billings, ognH 13 Hau-
60nee LUMPOKO PacnpoCTPaHeHHbIX inaHa0Bepuii-
CKux BUAoB, V. adakia Pershina et T. Beznosova,
Pseudocamaarotoechia (?) usaensis (T. Bezn.),
Nalivkinia costulata T. Bezn. n Becscia menne-
ri (T. Bezn.). [lo HacTOALEro BPEMEHWN Mpea-
cTaBuTenn poga Becscia, xapakTepusytouime
HDKHECUNYPUIACKMe Tonwm (hopmaums Becscia)
BocTtouHoii KaHagbl [Cooper, 1995] He 6biu ©3-
BECTHbI Ha TeppuTopmmn EBponeickoro CeBepo-
BocToka [be3HocoBa, 2003]. XapakTepHble Ans
BEpXHero opfoBuKa 6paxuonofbl 6bI1n Takxe
yCTaHoB/eHbl B paspese CobiHA-15. Tonuwa, 3a-
K/rovaroLas 3gecb Pr. muensteri, BEPOATHO, AIB-
NAeTCA BO3PACTHLIM aHAMI0rOM ANTUKLLIOPCKUX
C/IOEB 3anaZiHoro CkoHa MpunonapHoro Ypana.

Kak ycTaHOB/IEHO, KOMMIEKC 6paxnonog,
XapaKTepusyLwWwmnin NorpaHNYHbIe OT/I0XEHUS
OpPLOBMKa W cunypa Ha rpsage YepHbllwesa, Ha-
pAAY C LUMPOKO M3BECTHLIMW 3a npefenamu EB-
ponelickoro Cesepo-BocToka TakcoHammn Pr. mu-
ensteri, R. stropheodontoides, V. barrandei, Bk/to-
yaeT BUAbl, PACNpPOCTPaHeHWe KOTOPbIX OrpaHu-
yeHo 6acceliHoM p. Ycbl. 310 V. adakia Persh.
et T. Bezn., B. menneri (T. Bezn.) n P.(?) usaen-
sis T. Bezn. [be3HocoBa, 1985]. Bo3moXHo, npu-
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CYTCTBME pPaHHEeCUNYpPUNCKNX 3HLEMUKOB, CyLlle-
CTBOBaHMe KOTOPbIX 6bl/1I0 OrpaHNYeHO 3TON He-
6onbLioi TeppuTopuein TumaHo-CeBepoypasb-
CKOro naneobacceriHa, MOXeT CNY)XUTb MOKas3a-
TeNnem «...6NnaronpuATHbLIX YCIOBUIN CYyLLECTBO-
BaHWA MeCTHOW (bayHbl, @ He ee U30/IMPOBaHHOC-
™.» [Helimapk v gp., 1999, c¢. 57].

Ha lMpunonspHoMm Ypasne nepsble ucche-
[oBaTe/Nn OPLOBUKCKMX U CUNYPUACKUX OT/I0Ke-
Huin A.A. YepHoB un I A. YepHoB [1940] oTHec-
N K OPAO0BUKY TOJLLM CePbIX U3BECTHSAKOB C OC-
TaTkamu 6paxuonof 1 MwaHok. lMepekpbiBato-
LLye 3TN M3BECTHAKN YepHble LOMIOMUTBLI C «Yep-
BeobpasHbIMM 06pa30BaHUAMMUY», YCNOBHO OMpe-
Jenunu Kak ocHoBaHue cuiypa. Mo3xe, usydas
3Tn Xe oTnokeHus, M.E. PaabeH [1959] Ha3Ba-
na Tonwy ¢ «4yepBeobpasHbIMU» [ONOMUTAMMU
YCTb3bIOCKO CBUTOW M YCTaHOBM/IA €€ No3aHe-
OPLOBUKCKMIA BO3PACT.

B.B. MapkuH [1960] Takxke cumtan «yep-
BeobpasHbIe» [0/0MUTbI OPLOBUKCKUMMU, a nepe-
KpblBatoLme nx 60nee CBeT/ible U3BECTHAKMN C
06/1I0MOYHBIMW CTPYKTYpammn onpegenun Kak
HWKHECUNYpUIACKUE, nonaras npyu aTom, YTo OT-
NOXEHWSA alruiACKoro Bo3pacTta Ha 3anajgHom
CK/IOHe Ypana Boobue oTcyTcTBYHOT. MO ero
npeLcTaBeHNAM, 0C060e 3HavyeHue npu ycra-
HOBNEHUW TPaHULbl MeXAY OPLOBUKOM W CUMY-
POM VMEIOT 6paxmonofbl, a CPean HUX — UMEH-
HO rnajgkue neHTamepupbl, KOTopble, Kak OH
cunTan, NpUypoYeHbl K N1aHL0BEPUIACKUM TON-
wam. Mcxoaa M3 Takoim TOUKW 3peHuns, TOMLUM,
3ak/novarole rnagkue neHTamepupbl, 6oiau
onpegeneHbl UM Kak MapKUpYyHLLe rOpU30HTbI:
«Tam, rge ynaetca 06Hapy>XuTb rnagkue neH-
Tamepuabl 3HaYMTE/ILHO MpoLLe pa3obpaTbecs B
cTpaturpatmyeckmx COOTHOLLIEHUAX NnaHAoBe-
PUIACKOTO fipyca C MOACTUNAKWMMA N NepPeKpbl-
BalOLLMMMN ero TONLAMW U 3HAYMTENbHO /lerye
YCTaHOBUTb FPaHuLy MeXay CUypoM 1 OpaoBu-
Kom» [MapkuH, 1960, c. 73]. Bnocnenctsum oLwm-
604YHOCTb 3TVX BbIBOAOB 6blla fOKa3aHa uccre-
[OBaHWAMMW pacrnpocTpaHeHns 6paxuonoj B OT-
NOXEHUsAX NOrpaHNYHOrO MHTEepBaa MeXay op-
[OBUKOM M CUYPOM Ha 3anagHom ckioHe Mpu-
nonspHoro n CeBepHoro Ypana v rpsage Yep-
Hblwesa [be3HocoBa, 1989, 1994, 2003].

B.B. MapKuH npuLlen K 3ak/o4eHunto, Uto
MeXZJy OPLOBMKOM W CUJTYpOM CYLLECTBYET ne-
pepbIB, KOTOPbIA OH Habnogan B 6acceiltHe pek
Kocbto 1 KoXbIM, 1 4TO 3TOT MNepepbiB UMeeT
pervoHanbHbIA MacwTab. Mpy 3TOM OH OTMe-
TUN, YTO BEPXHAA rpaHMLA OpPLOBMKA YCTaHOB-

NIeHa MM He TOYHO, TaK Kak MeXay OpLOBUKCKU-
MU U CUNYPUACKUMU OT/IOXKEHUAMU UMeeTCs
eLle BEpPXHeOPLOBMKCKaA TO/LLA BpeKYneBUaHbIX
nopoz, BO3HVKHOBEHWE KOTOPOW CBA3aHO C ne-
PEpPbIBOM B 0CaAKOHAKOMIEHUN, a TaKXKe pasmbl-
BOM OPJOBUKCKMX ToAL, [MapkuH, 1960].

AW. TeplwnHa, nccnefya OTIOXKEHUA Op-
[loBUKa 1 cunypa Ha MNpunongpHom Ypane, «4yep-
BAYKOBbIE» [0NOMUTbI YCTb3bIOCKON CBUTHI 1
60/bLUYI0 HVXKHIOK YacTb MepeKpbIBalOLLERn nx
TO/LWM 06/IOMOYHBIX U3BECTHAKOB cyMTana no-
34HEOPAOBMKCKUMWN. BepxHeld TosLle aTux 060o-
MOYHbIX BPEKYMPOBaHHbIX U3BECTHAKOB C OCTaT-
KaMun 6paxvornog 1 Apyroin 6eHTOCHOM thayHbl OHa
[ana Ha3BaHue «KOCbUHCKWUIA FOPU30HT», 1 onpe-
[envna Bo3pacT CnararoLmx ero OT/IOKEHUIA Kak
paHHennaH4oBepuincknin [MeplumnHa u gp., 1971].

Jlntonornyeckoe CTpoeHne 3TuUX norpa-
HWUYHBIX OT/IOKEHWI OPAOBMKA U CUypa AeTalb-
Ho uccnegosan 3.C.LLep6akos [1963]. N3yyan
COCTaB N reHe3nc Gpekynin 3Toro MHTepBana, OH
npuwen K BbIBOAY O CeAVMEHTALMOHHOM KX
MPOUCXOXAEHUN 1 06pa3oBaHWUM B pe3ynbTare
obmeneHuns naneobacceiHa. Mo 3.C. Lep6ako-
BY, MOrpaHNYHbIe OTIOXKEHUSA MEXAY OPA0BUKOM
N CUNYPOM NPeACcTaBAsAOT COO0M TOALLY, CBA-
3aHHYI0 C NOACTU/IALMMW U NEPEKPbIBAIOLLM-
MW OT/IOXKEHUSAMMW MOCTENEHHbLIM MEepPexosoMm,
4TO CNYXWUT [0KAa3aTeNbCTBOM OTCYTCTBMA Me-
pepbIBa Ha rpaHyiLe OpLoBMKa U cuypa.

Mo3xe, npogomkas uccnefosaHNa OTN0-
XXEHWIN NOrpaHMYHOro UHTepBana OpAOBMKa U
cunypa Ha lNMpunonspHoM Ypane v rpsage Yep-
Hbllwesa, B.Bn. MeHHep 06patnn BHUMaHWe Ha
NMPUYPOYEHHOCTb K ManoTaBPOTUHCKOM TOALLE
rpy6006/10MOUHBIX Bpekymnii, MmacluTabbl NPosB-
NeHWs KOTOpbIX pasnnyHbl [MeHHep, Pacckaso-
Ba, 1985]. Tak, Ha p. KoXbIM, B YCTbe ee NpuToKa
B.TaBpoTbl, ToNWa 6pekymnin coctasnseT 3-5 M.
Hwxe no TeyeHwuto, B palioHe yCTbs p. Jlonatuop,
MOLLHOCTb 6peKYMpOoBaHHbIX NOPOL MasioTas-
POTUHCKOI CBUTBLI yBenmumBaetcs o 15-20 m, a
B paiioHe ypoumwa Katok-Hblpg oHa gocturaet
100 m, Npu 3TOM U NepekpbIBaroLLMe ManoTas-
POTUHCKYIO CBUTY ANTUKLIOPCKME C/IOM U HU3bI
[PKarasckoim CBUTbI TaKkke 6pekumpoBaHHbI. Ha
3TOM OCHOBaHUW B.Bn. MeHHep caenan BbiBO-
Abl O TEKTOHWUYECKOM reHe3unce 3TUX Gpekyunii,
Pa3BUTbIX HE TONbKO B KOXBIMCKMX pa3pes3ax Ha
MpunonapHom Ypasne, a Takxe Ha rpsage YepHoi-
LeBa, B 6acceliHe p. Ycbl [MeHHep, Pacckaso-
Ba, 1985]. OH oTmMeTMA, YTO OWMBOYHOE Mpea-
CTaB/IeHNEe O TOALe OPeKYMin Kak cTpaTurpagu-
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YECKOM periepe, a Take HETOYHOCTW B Maseo-
HTONOrMYECKUX OMpeseNeHunax, CTann NPUYNHON
TOro, YTO Pa3HOBO3PACTHbIE TO/LLM OPAOBUKA U
cunypa B pasiyHbIX paioHax OGblnn OTHECEHbI
A.W. TleplwnHOM K KOCbMHCKOMY ropu3oHTY [IMep-
LWKHa 1 ap., 1971; MepunHa, 1962].

MocnegytoLwmne LieneHanpas/eHHble NOA-
pOG6HbIe UCCNef0BaHNSA NMOrPaHNYHBIX OTIOXKEHNIA
OpLOBMKa U cCUNypa Ha 3anafHoMm Ck/oHe Mpu-
MoNApHOro Ypana, M3yyeHne BHOBb COOPaHHbIX
KOMINeKUniA 6paxnonog v Apyroi dayHbl nme-
HWNW NPeAcTaB/eHNs 0 BO3pacTe OT/IOKEHUN
KOCbWUHCKOr0O ropu30HTa 1 NMo3BOMUAM NOCTaBUTb
BONPOC O MEPecMOTpe YPOBHSA rpaHuULLbl OpLo-
BUK-CUNYP B pa3pesax 3amnafgHoro CknoHa Ypa-
na [besHocoBa, 1985; OnopHble..., 1987]. BblI-
N0 U3BECTHO, YTO OT/IOXKEHUA C Gpaxmonogamu
H. giganteus Kiaer u Pr. muensteri (St. Joseph)
ABNAIOTCA MO3L4HEOPAOBUKCKMMU, TOYHee, all-
runnckumu [HukutuH, 1970]. TeM He MeHee, Ha
cTpaTurpaMyeckoM COBELLLaHWUN MO0 OPAOBUKY
n cunypy BocTouHo-EBponelickoli nnat(opmel,
cocTosiBLiemcst B 1984 r. B TannuHHE, CantOKUH-
CKasi CBUTA U ee aHasor (ANTUKLLIOPCKAas CBUTA),
3aK/ovaroLme octatkm 6paxmonog Proconchi-
dium muensteri (St. Joseph), 6b11 BK/IKOYEHbI B
cunyp [PeweHus..., 1987].

OCHOBHbIM paiioHOM MCCNef0OBaHWUA OT-
NOXEHWUIA NOTPaHNYHOro MHTepBasia OPAOBMKA U
cunypa 6bin BbIGpaH 3anagHblil CKAOH Mpuno-
napHoro Ypana. 3aecb, B 6acceliHe p. Koxbim,
3TOT UHTepBan paspesa BCKPbIBAETCA HA y4acT-
Ke MpOTsHXXeHHOCTbI0 A0 100 KM U OXBaTbiBaeT
WwenbhoByo 30HY TumaHo-CeBepoypanbCcKoro
naneobacceitHa ¢ pugoBbIMM NOCTpolikamu. B
X0fe uccnefoBaHuii Obl10 YCTAHOBMIEHO, YTO
«YePBAYKOBbIE N3BECTHAKMN» YCTb3bIOCKONM CBU-
Tbl MEPEKPbIBAOTCA MaIOTaBPOTUHCKOWA CBUTOM,
BEPXHIOK0 4aCTb KOTOPOW cnaratT CBET/10-KO-
PUYHEBATO-Cepble TOHKOMAMTYaTble LONOMUTbI C
Tpewm HaMmn yCbIXaHUa 1 MH3aMn Bpekynii, oT-
paXKatoLLMMUM perpeccuBHbIN LMK pa3BuTus 6ac-
ceiiHa. B HMX He BCTpevaeTcs MakpogayHa, 1
N3BECTHbI UL eAUHWNYHbIE HAXOLKN KOHOAOH-
TOB. MafioTaBPOTUHCKYKO CBUTY MEPEKpbIBAOT
MacCVBHble Cepble U TEMHO-Cepble 4ONOMUTLI C
6paxuonogamun Pr. muensteri n H. giganteus,
obunuem cTpoMaTonoparo-KopannoBoi (ayHbl.
Tonuwie 3TMX A0NOMUTOB BbINO JAHO Ha3BaHue
«ANTUKLLIOPCKKWe cnon» [OnopHble..., 1987]. Us3-
MEHEeHWe LBeTa Nnopoj OT CBET/bIX K TEMHbIM,
XapakTepa UX CNOXeHWS OT TOHKOMIMTYaTbIX,
He COAepXalimX BUAMMbIE OCTaTKM (payHbl, 40

MacCVBHbIX C GONbLIMM KOMIMYECTBOM MCKOMae-
MbIX GEHTOCHbIX OpPraHu3MoB — BCE YKa3blBaeT
Ha coObITWe, Bbl3BaBLLEE CMeHY YC/O0BUIA Ocaf-
KOHaKonneHns (pe3kuin NoAbEM YPOBHSA MOpS,
yrnybneHve 6acceiiHa 1 pasBuTVe HOBOI GUOTbI).

CeaVMEHTO/IOrMYeCKM 1 NasleoOHTO/Ior nyec-
KW 3TO COObITUE OTHYETNNBO (IMKCUPYETCH B pas-
NIMYHBIX YacTax TumaHo-CeBepoypanbCcKoro na-
neobacceiiHa 1 [0Nroe BPeMsi paccMaTprBanioch
Kak pybex opAoBuka u cunypa [PelieHue...,
1987].

Ha opraHusoBaHHOM B 1987 r. nonesom
cemuHape Ha lMpunonspHom Ypane 6bl10 Npo-
[EMOHCTPUPOBAHO HECKO/bKO pa3pe3oB, BCKPbI-
BalOLLMX ANTUKLIOPCKME CNOM, 06bEM KOTOPbIX
onpesenseTca MHTepBaiOM pacnpocTpaHeHus
6paxuonog Pr. muensteri (St .Joseph) n H. gi-
ganteus Kiaer. Cunypuinckuin Bo3pact OT/IOXkKe-
HUIA patmpyroT 6paxuonogbl Zygospiraella du-
boisi (Vern.) n Virgiana barrandei Billings. B
60/bLUIMHCTBE C/lyYyaeB HaxXO4KW BEPXHEOPAO-
BUKCKNX W HWXXHECUNYPUICKMX BGpaxunonog npo-
NCXOAAT M3 OTAENbHbIX U30/IMPOBaHHbIX TOAL,.
BepxHaa rpaHuLa ANTUKLIOPCKMX C/I0EB OLHO-
BPEMEHHO paccmaTpuBaiach Kak rpaHuLa mex-
[y OpAOBMKOM WU CUTypOM. JIUTONOrMYECKN 3Ta
rpaHuLa He BblpaXeHa, 1 ee YpoBeHb OblN YCNoB-
HO YCTaHOB/IEH B IMTOMIOMMYECKM OAHOPOAHON
TO/ILLE AOSIOMUTOB MO MOCNEeAHVMM HaxoAkam Pr.
muensteri [OnopHble..., 1987].

B ony6nvkoBaHHOM nyTeBOAWTENE MOfie-
BOro ceMuHapa 6b1iM 0600LeHbl pe3ynbTarhl
1CNefoBaHNA MO OCHOBHBLIM Fpynnam nckonae-
MbIX OPraHuW3MOB MOrPaHWUYHbIX OT/IOKEHUIA Op-
[OBMKa U cunypa, NpyUBeLeHO NOC/oiHOe onu-
CaHuWe 3TOro MHTepBasna M 060CHOBAH MO3AHEOP-
[AOBUKCKMIA BO3PACT OTNIOXKEHWUI ANTUKLLIOPCKUX
C/I0€eB, 3aK/oyarLWmMX accouuauumn bpaxvonos,
Proconchidium, Holorhynchus n koHogoHTOB
Aphelognatus, Belodina [OnopHble..., 1987;
UepmMHbIX, BesHocoBa, 1989]. OTu pesynbTaThl
MOCY)XXWUM OCHOBOW MpW pa3paboTke cTpaTurpa-
(hnyeckoin cxembl Ypana, npuHaTol IV Ypanbc-
KM MeXBeLOMCTBEHHbIM COBeLLaHvem B 1991 .
B Benbcko-Enewkoit 30He «...rpaHuua opLoBu-
Ka 1 cuiypa npoBOAUTCSA Bbllle LO/IOMUTOB C
Proconchidium muensteri n Holorhynchus gi-
ganteus, UTo coBnajaeT C KPOBMei ANTUKLIOP-
CKMX cnoes Ha lNpunongapHom Ypane u ¢ KpoB-
Neli KbIPbMHCKOrO FOPU30HTA B Y/ICOBCKOM CUH-
KMHopun». [O6bACHUTENbHAS. .., 1994, c. 43].

Takoe ornpegeneHne MoNOKEHNUs rpaHuLbI
MeXay OpLOBUKOM W CUYypOM, 6b110 06yCnoB-
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NEHO TeM, YTO U3yYeHHble B TO Bpems OOHaxe-
Hus (87, 91, 224, 198), kaK celiyac yCTaHOB/IEHO,
NPeLCcTaBNsAOT Co60M (hparMeHTbl BEPXHEOPAO-
BUKCKMX (SNTUKLLIOPCKNX) OTNOXKEHWIA N He NMe-
tOT HEMOCPEeACTBEHHOIO KOHTaKTa C HUKHeCUy-
puicKMMmn Tonwamun. HeyaosneTBopuTesibHas
COXPaHHOCTb MCKOMaemol (hayHbl 4acTo He Mo3-
BO/IANA ONpesennTb BO3PacT OT/IOKEHWUIA U BOC-
CO3/aTb HENpepbIBHYIO MOCNeL0BaTE/IbHOCTL MX
pasBUTKS.

B TeueHve nocnegHero LecatuneTus npo-
JOMmKannch geTtanbHble UccnefoBaHus norpa-
HWYHOrO MHTepBasa OpPLOBUKA W cuiypa ¢ Uc-
MONb30BaHMEM pa3HbIX MeTOZO0B: BuocTpaTurpa-
(hnyeckoro, CobbITUINHOrO, 3BCTATUYECKOrO, U30-
TOMHOro ¥ Ap. B HacTosllee BpeMs yCTaHOB/e-
HO, YTO B Npefenax 3anafgHoro ckaoHa Mpwuno-
NAPHOrO Ypana KOHTaKT OT/IOKEHWUIA OpAoBMKa U
cunypa NPOoCNeXmBaeTcs B 0OHaXKeHMAX KoXXbIM-
108 n Koxbim-116 [Be3HocoBa, 1989, 1994; bes-
HocoBa, MsaHHUK, 2002; besHocosa 1 ap., 2004].

B pa3pese KoxbiM-108 0Tn0oXeHUA Bepx-
Hero opAoBMKa NpeacTaBneHbl HenpepbIBHbIMK
BbIxogamu. OCHOBaHMe ANTUKLIOPCKUX CNOEB CO-
OTBETCTBYET Pe3KOMY KOHTaKTy MeX[Ay CBeT/0-
CepbIMU TOHKOM/IMTHYATLIMW A0/IOMUTaMK Masio-
TaBPOTUHCKOWN CBUTbI U CEPbIMU MACCUBHbIMU
[0NOMUTaMM SINTUKLLOPCKMX C/IOEB, 3aK/HYato-
WMMM B CAMOM OCHOBAHWMW MPOC/IONA paKyLLUHA-
KoB C 6paxuonogamu Pr muensteri (St. Joseph).
PaKyLIHAKM NepeKpbIBatOTCS NANTYATBIMW UIIO-
BbIMU [ONIOMUTAMW C IMH30BUAHbIMU CKOMNJe-
HUAMW (hparMeHTOB pakoBWMH Gpaxmonog, ract-
ponog, AeTpuTa KPUHOMAE ¥ MacCUBHbIMU [0-
NOMUTaMM C IMH3aMW MeNIKUX racTtpornog. [a-
nee cnegyroT JONOMUTBI MaCCUBHOIO CIOXKEHUS
C pa3HO06pa3HoiA (hayHOI: CTPOMATONOPOMAESMU
Pachystilostroma sp.; rennonutomngeamu Helio-
lites aff. oboites Bond. et Minzh.; Tabynatamm
Paleofavosites sp., Agetolites sp., Eocatenipora
sp.; pyrosamu Dalmanophyllum dalmani (Edv.
et Hime), Brachielasma duncani (Dyb.), B. ex gr.
primum (W.); 6paxuonogamn H. giganteus Kia-
er, Pr. muensteri (St. Joseph) n koHogoHTamMu
Belodina stonei Sweet.

Bbiwe cnos 19, B KpoBne KOTOPOro Hali-
heHbl Pr. muensteri (St Joseph), Habntogaetcs
MPaKTUYeCKN MOHOE MCHE3HOBEHME BCEX MNepe-
yncneHHbIX rpynn gayHsl (puc. 3). BctpeyatoT-
CA NMNWb eANHUYHbIE KOTIOHUW CTPOMATONOPOU-
Aeli nnacTuHYaTol (hopmbl, CUIBHO Nepekpuc-
TaNNIN30BaHHbIE U YAaCTUYHO OKPeMHeHHble. Ha
rpaHuue cnoes 20 n 21, MacCMBHbIE [ONOMUTLI

ANTUKLLIOPCKMX CNoeB (Bbiwe cos 20) nepekpbl-
BalOTCA MaYKol TOHKOC/OUCTbLIX [O/IOMUTOB, KO-
TOpas He COLEPXMT BUAMMbIX OCTATKOB MakKpo-
(bayHbl. B ocHOBaHUKM 3TO mayku (cnoit 21)
M. MAHHUK 06Hapy>Xnn KOHOZOHTbI Oulodus?
aff. nathani, Walliserochus cf. curvatus, Ozar-
codina sp., KOTOpble MOTYT yKa3blBaTb Ha CU-
NYPUIACKNIA BO3pacT BMeLLatowmx nopog [bes-
Hocosa 1 ap., 2004; Mannik et all., 2004].

HaumHaa ¢ ocHoBaHuA cnoa 21a, BCcTpe-
yatoTcs (parmeHTbl 6paxunonog Virgiana (?) sp.
(puc. 3), a Bblle NO paspe3y onpegeneHsl Pen-
tamerus sp. (cnoi 25). Mophonornyeckn aTu
Pentamerus sp. Hanbonee 613K K NnaHLoBe-
PUIACKUM MeHTamepuiaM BepXHel yactu paii-
KHO/1TaCKOro ropu3oHTa (aspoHa) B LeHTpasibHOM
3CTOHMN (IMYHble HAONOAEHNS).

WccnegoBaHus nokasanu, 4To 6paxuorno-
Abl Pr. muensteri (St. Joseph) 1 H. giganteus Kia-
er ABNAKTCA O4HUMU U3 MepPBbIX MpeAcTaBu-
Teneil neHTamepus, NOCeNUBLUNXCS B 3anajHo-
ypasibCKoM 6acceliHe. ocnefosaTenbHasi CMeHa
Pr. muensteri n H. giganteus, Habntofaemas B
pa3spese AMNTUKLLIOPCKMX CNoeB Ha MpunonspHoMm
Ypane, MOXXET paccMaTpmBaTCca Kak 3KO/ormyec-
Kaa cykueccus. Cnom ¢ Holorhynchus n Procon-
chidium, npegctasnaoT 34eCb ABe CUHXPOHHbIE
6uochaunn, pacnpocTpaHeHWe KOTOPbIX KOHTPO-
NIPOBA/IOCH 3KOOTNYecKMMU dakTopamu. K npu-
Mepy, B CTPOEHUW ANTUKLLOPCKUX C/I0EB B pas-
pe3e b. TaBpoTa-91 3HauMTE/IbHYIO [OMKO COC-
TaBNAOT [O/IOMUTLI C BOLOPOC/NEBLIMU U Kopasi-
NNOBO-CTPOMATONOPOBLIMY accoumaumamu. JIntb
B CaMOM OCHOBaHWW 3TOr0 pa3pesa NPOCNOR Ao-
JIOMUTOB MOLLHOCTBLIO A0 0,25 M 3aknto4aeT pa-
KYLWHSAK ¢ Pr. muensteri. B pa3spese Koxbim-198
OOMUHUMPYIOT Bpaxuonofbl H. giganteus, ¢ HUMK
accouumnpyroT TabynaTbl, racTponoabl U ryoku.
[Be3HocoBa, 1996].

B npouecce uccnefoBaHWin NorpaHUYHbIX
TO/ILL, OPAOBMKA W CUypa Hapagy ¢ buocTparu-
rpauyeckum NPYMEHANCA METOL W30TOMHOrOo
aHanu3a &**C [besHocoBa, MsAHHWMK, 2002, Be3Ho-
coBa, 1 Ap., 2004]. O6pasup! gna usydeHuns 5C
aHa/IM31poBa/INCL B NabopaTopum N30TOMHON reo-
noruv IHctutyTa reonornm Ta/lIMHHCKOTO TEXHU-
4ecKoro yHueepcuteTa. 13-3a Nioxoi coxpaHHo-
CTW 6paxmnonos, COOTHOLLUEHWNSA M30TOMNOB YI/epo-
[a n3yyanucb 3 obpasLos nopog. Metogmka Ta-
Kux nccnegosaHuii onucaHa . Kanbo [Kaljo et
all., 1997]. 3HaueHuna 6'3C, nony4yeHHble 13 pas-
pe3a KoxbiM-108, cpaBHMBaUChL C AaHHbIMU 13
HECKO/IbKMX pa3pe3oB SCTOHUM W CTaHAAPTHLIM
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paspe3om [o6¢ SInHH (Dob’s Linn) B LLoTnaH-
ann. Koppensaums paspe3oB KoxbiM-108 n [o6c
NvHH no paHHbIM 8°C yKa3bIiBaeT Ha MpUcCyT-
CTBME B KOXbIMCKOM pa3pese C/I0eB BO3pacTa
XupHaHTa (puc. 3). B paspese KoxbiM-108, Ha-
YymMHasa C HWKHel Yactu cnos 20 A0 NOAOLLBSI
€nosa 21, XMpHaHTy COOTBETCTBYET MHTEpPBas 3Ha-
UMTE/ILHOTO YBeNnYeHNUs 6°C, KOTOpbIN 3aKaH-
4yMBaeTCA MaKCMMasbHbIMU 3HaYeHusMmn 3C.
YpOoBeHb HUXXHEN rpaHuLbl XUpHaHTa, MO faH-
HbiM &C, cornacyetca ¢ pacnpocTpaHeHWeM
6paxuonog. MN3BecTHO, 4To cron ¢ H. giganteus
[peBHee xvpHaHTa [Brenchley et all., 1997]. B pas-
pe3e KoxbiM-108 npegnonaraeMas HUXHAA rpa-
HMLA XMPHaHTa YCTaHOB/IEHa Bbille WHTepBana
pacnpocTpaHeHuns 6paxvonog H. giganteus.

AHann3 nonyyeHHbIX faHHbIX Mo 6uocTpa-
TUrpaguun, NUTONOTUN U TeOXUMUK MOKa3blBa-
eT, YTO YPOBEHb FPaHuLbl MeXAy OPAOBUKOM U
cunypom B paspesde KoxbiM-108 MOXeT ObITb
onpeseneH B 0OCHOBAHWUW TO/LLM TOHKOCIOUCTbIX
[0NOMUTOB (Cnoi 21), 3ak/ovaroLleil KOHOLOH-
Tbl Oulodus? aff. nathani, Walliserochus cf.
curvatus (Branson et Branson), Ozarcodina sp.,
Panderodus sp.

YCTaHOBNEHHbIN YPOBEHb IPaHULLbl MeXAy
OPLOBMKOM W CUJTYPOM, He COOTBETCTBYET KOH-
TaKTy ANTUKLIOPCKMX C/OEB W [KAranckol CBu-
Thbl, KaK 370 yKa3aHO B NpUHATOM B CBepL/I10BCKe
1990 r. cTpaturpadmyeckoin cxeme Ypana [O6b-
ACHUTeNbHas..., 1994], a 3aneraeT Bblwe. «He-
MO» MHTepBan paspesa (60MbLias YacTb Cos
20), pasgenstowmii TONWM ¢ OpAOBUKCKUMM Bpa-
XMONogaMun v CUNypunCKUMN KOHOZOHTaMK, Co-
MoCTaB/IAETCA C XMPHAHTOM. [MONOXNUTENbHOE
cMelleHne 33C, Habnogaemoe B MHTepBane,
pasgensoLleM ANTUKLWOPCKUE CNOU U BpKaras-
CKYI CBUTY, pacCcMaTpuBaeTCa Kak OTpaXKeHue
rnobanbHOro cobbiTvA Ha pybexke opAoBMKa U
cunypa [Brenchley et al., 1997].
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